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OpwuriHaAbHI AOCAIAKEHHA

Moniwyk M. €., Busanb M. B., foHuapyk 0. M.,
MypaBcbkuii A. B., 06auBau A. A.

(DakTopn PHU3NKY KAIHIYHOTO MOTIPLIEHHS NPK 3a605X

FOAOBHOIO MO3KY

MartkoBcbka H. P., Bipctiok H. I, Tepuu 1. P,, banan V. B.,
Mepuosuu H0. B.

3MiHM NOKa3HKKIB GiBPO3Y Y XBOPUX HA AAKOTOAbHUI LMPO3 NEeYiHKK1
Yy NOEAHAHHI 3 HEAAKOrOABHOO XXMPOBOK XBOPOOOIO NEYiHKM
3aNEXHO BiA CTaA LMPO3y

KonecHik 0. I., KyabmeHko B. 0.

ERCC1 siK Mmapkep NporHo3y Ta YyTAMBOCTi A0 MAGTUHOBMIiCHOI
ximiotepanii B nauiexti i3 Ill-1V ctapismu HeAPIBHOKAITUHHOMO paKy
AereHi

KpuseHko B. I., Ceitauupka 0. A.

AOCAIAKEHHSA Mapkepa MioKapAiaAbHOTO cTpecy ST2 y XBOpUX

Ha 0BCTPYKTMBHE arnHOE CHY Ta racTpoe3odareanbHy PEPAIOKCHY
XBOPOOY

Nexenko .. 0., Morpi6Ha A. 0.

Poab Toll-noai6Hux peuentopis-4 B natoreHesi po3BUTKY aHeMii
3ananeHHs B AiTel PaHHbOTO Biky

Taipaw 1. C., Bypuee 0. B.

banaHC npo3ananbHux i NpoTU3anaAbHUX LMTOKIHIB Y PiAnHI
PAAVKYASPHUX KICT LLEeAer Y AOPOCAWX NPK aCUMNTOMaTUYHOMY Ta
KAIHIYHO MaHipecTHoMy nepebiry xBopobu

Fapmau 0. B., Pa6okoHb €. M.

AOLIABHICTb AOCAIAXEHHSA OAHOHYKAEOTUAHMX MOAIMOPI3MIB reHiB
ESR1 [rs2234693], CYP19A1 [rs2414096] Ta IL10 [rs1800896]
K MOXAMBMX MapKepiB PU3NKY PO3BUTKY 3y60LLEAENHUX NOPYLIEHD
B 0Ci, fiKi HAPOAMAMCA MaKpPOCOMaMK

ABpameHko 0. H.

MMMYHOMMCTOXMMUYECKAs XapaKTepuCTUKa NPOLECCOB aHrMoreHesa
B TKaHW FOAOBHOTO MO3ra Npu caxapHoM Auabete 2 Tuna

Maspos . I., OciHcbka T. B.,

®epopuu . B.

KhiHiko-eniaeMioAOriuHi XxapaKkTepucTUkK | MopdOAOTiuHi 0cOBAUBOCTI
Cy4acHOro ceyocTateBoro TPUXOMOHO3Y

LyaatHukoBa T. B., LlaBpuH B. A.

YABTPACTPYKTYPHblE 0COBEHHOCTM COCTOSHMA aCTPOrAMAALHON
3HAOCOMAAbHOW CHCTEMbI NMPU CENCHUC-aCcCOLMMPOBAHHON
3HUedanonatu

fAciHcbkum P. M., PazHatoBcbka 0. M.

3MmiHu piBHiB nporopmoHa Bitamiy D 25(0H)D y xBopux Ha
HeepEeKTMBHO AIKOBaHWI ynepLue AlarHOCTOBaHWi Ty6epKyAbO3 AereHb

LWapikaa3e 0. B., OxotHikoBa 0. M.

MoXAMBOCTI CyBAIHTBaAbHOT anepreH-cneLndiuHoi imyHotepanii
B AiTe AOLLKIALHOTO BiKy 3 CeHCUBIAI3aLieto A0 arepreHiB LBineBUX
rpu6is
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daKTopHU PU3UKY KAIHIYHOTO NoripLIeHHA Npyu 3a60AX rOAOBHOTO MO3KY

M. €. Moniwyk**AF M. B. BuBanb'EC, 0. M. ToHuapyk*®, A. B. MypaBcbkuin18°,
A. A. 06AuBay>B°

'HallioHaAbHa MEAMUYHA aKaAeMis MICASAMMAOMHOI 0CBITH iMeHi M. A. LLynuka, M. KuiB, YkpaiHa, 2KUiBCbKa MiCbKa KAIHIYHA AIKapHSA LBUAKOT
MEAMYHOI AOMOMOTH, YKpaiHa
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Bun3sHayeHHs B3aEMO3B’s13Ky Mix pagionoriyHim 36inbLlieHHsM 3aboko ronoBHOMO MO3KY Ta KMiHIYHOK KapTUHOK — NpeaMeT
6aratbox [OCTIDKEHb.

MeTa po6oTy — BUSBUTU YUHHWKM, SIKi aCOLLKOKOTHCS 3 KITIHIYHUMM MOTPLUEHHSIM Y NALEHTIB i3 3a605IMM rONIOBHOMO MO3KY.

Matepianu Ta meTogm. Y gocnimkeHHs 3anyumnu 148 nauieHTis i3 3abosiMM rofloBHOrO Mo3ky, siki nepedyBani Ha NiKyBaHHi
B KWiBCbKiN MiCbKil KNiHIYHIV nikapHi WwWsuakol meaunyHoi gonomorn y 2016-2017 pp.

PesynbraTtu. B ackii ceigomocTi abo npurnyLwerHi nepedysanu 43,9 % nauienTis, y conopi— 31,8 %, y komi — 24,3 %. Cepeg-
Hiv1 yac po KT-ob6cTexeHHs — 4,3 + 3,3 roauHu. YILKOmKeHHs MO3Ky 3a knacudikavieto Marshall: [l Tun — 60,8 %, Il — 26,4 %,
IV —8,8 %, VI - 4,1 % nauieHTis; | i V Tnu Hanexanu Jo KpUTEpIiB BUKMIOYEHHS. B nepLui 24 roguHuM KniHibHe noripLieHHs
Bu3Hauunm B 18,9 %, noninwerHs —y 16,2 %, ctabinbHuin HeBponoriyHui ctatyc —y 64,8 % xsopux. CtaH 5,4 % naujeHTis
noripLumees nicns nepwoi fobu (Ha 2-8 noby). MpuunHo KNiHiYHOMO noripLueHHs Byna remopariyHa nporpecisi 3a60iB,
36inbLUeHHs po3MmipiB eni-cybaypansHoOi rematomu, Habpsiky roroBHOMO MO3Ky. AHani3 pesynsTaTiB MikyBaHHS MaLjeHTiB 3
KNiHIYHMM MOTipLUEHHSIM MoKa3aB BinbLunii pU3nK HecnpuaTineoro peyneraty (1-3 6anu 3a wkanot Hacnigkie [Mmasro Ha
yac BUNUCYBaHHS) NOPIBHSIHO i3 NaLieHTamMy 6e3 KniHIYHOro NOTipLUEHHS.

BucHoBku. KomaTosHwii cTaH XBOporo, po3mip 3a6oto noHag, 25 cm®, 3MILLEHHS CepeayHHNX CTPYKTYP, KoMnpecist 6asanbHux
LIMCTEPH Ta enigyparbHi HalwapyBaHHS KPOBi € (hakTopamy pu3unKy KriHiYHOMO NOripLweHHsl. PaHHE BU3HaYeHHs reMopariyHoi
nporpecii 3a60iB Ta KMiHIYHOTO NOriPLUEHHS 3i CBOEYACHO KOPEKLE NiKyBanbHOI TAKTUKM € BXKMBUMM B TiKyBaHHI NaLlieHTiB
i3 32605MW MO3KY.

Risk factors of clinical deterioration in cerebral contusions

M. Ye. Polishchuk, M. B. Vyval, 0. M. Honcharuk, A. V. Muravskyi, A. A. Oblyvach

Evaluation of the relationship between radiological progression of cerebral contusion and clinical course is the object of many
recent studies.

The aim of the study is to identify factors that are associated with clinical deterioration in patients with brain contusions.

Materials and methods. The study included 148 patients with brain injuries, who were treated at the Kiev City Clinical Emer-
gency Hospital in 2016-2017.

Results. 43.9 % patients were in conscious or obtunded, 31.8 % were in stupor and 24.3 % in a coma. The average time to computed
tomography was 4.3 £ 3.3 hours. Brain damage according to Marshall classification: type Il — 60.8 %, type Ill - 26.4 %, IV — 8.8 %,
type VI-4.1 % patients, types | and V belonged to exclusion criteria. In the first 24 hours, clinical deterioration was found in 18.9 %,
improvement in 16.2 % and stable neurological status in 64.8 % patients. Another 5.4 % patients worsened after the first day (on
days 2-8). The cause of the clinical deterioration was the hemorrhagic progression of contusion, the increase of the epi-subdural
hematoma, and brain edema. An analysis of treatment outcomes in patients with clinical deterioration revealed a higher risk of
adverse outcome (1-3 points on the Glasgow outcome scale at discharge) compared to patients without clinical deterioration.

Conclusions. Low Glasgow coma scale score at admission, the size of the contusion more than 25 ml, midline shift, basal
cisterns compression and epidural hematoma were the risk factors of the clinical deterioration. The early determination of
secondary hemorrhagic progression of contusion and clinical deterioration with modification of treatment strategy are important
in improving the prognosis after traumatic brain injury.

daKropbl pUcKa KAMHUYECKOT0 YXyALLEHUA NPH leMﬁaX FOANOBHOIo Mmo3ra

H. E. Moaunwyk, H. b. Buanb, 0. H. ToHuapyk, A. B. MypaBckuii, A. A. 06AuBau

OnpeneneHme B3aMMOCBA3N MeXay paguosiorndyecknm yBenmyeHnem yum6a FOMOBHOMO MO3ra U KIIMHUYECKON KapTI/IHOI7I -
npeamMeT MHOrmx 1ccrnefoBaHui.

Llenb pa6oThl — yCTaHOBMTL (DAKTOPbI, KOTOPLIE ACCOLMMPYIOTCS C KITMHUYECKUM YXYALIEHUEM Y NaLMeHTOB ¢ yluubamu
TOMOBHOrO MO3ra.
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Marepuansi u metogbl. B uccrenoBaHue BkoYeHb! 148 naumeHToB ¢ ywinbamm rofloBHOrO Mo3ra, KoTopble Bblnv Ha NeveHnn
B KneBcKoi ropoackom KnMHUYeckon 6omnbHMLE CKOPO MeauumHckoi nomoLum B 2016-2017 .

Pe3ynkrathl. B icHOM co3HaHum unv npurnywenun Haxogmnuce 43,9 % nauvexTos, B conope — 31,8 %, B kome — 24,3 %.
CpepnHee Bpemsi fo KT-ob6cnenosanus — 4,3 + 3,3 yaca. MNoepexaeHus Moara no knaccudmkaumum Marshall: 1l Tun — 60,8 %,
I-26,4 %, IV-8,8 %, VI — 4,1 % nauneHToB; | 1 V Tunbl NpuHagnexanu Kputepusm ucknodenus. B nepeble 24 vaca
KIUHUYecKoe yxyaLueHne otMedeHo y 18,9 % GonbHbix, ynydwerne —y 16,2 %, cTabunbHbIi HEBPONOTUYECKUIA CTaTYC — Y
64,8 % 6onbHbIX. CocTosHMe 5,4 % nauneHTOB yXyALUMIIOCh NOCHe NepBbIX CyTOK (Ha 2—8 CyTku). MPUYMHBI KIIMHUYECKOTO
YXyOLUEHWS: reMopparuyeckas nporpeccus yLnboB, yBenuyeHue pasmepoB anu-Cy6ayparnbHON reMaToMbl, 0Teka rofloBHOMO
mo3ra. AHanmu3 pesynbTaToB NIEYEHNs NALMEHTOB C KIMMHUYECKUM YXyALLEHeM nokasan 60nbLUniA puck HebnaronpusTHOro
ncxopa (1-3 6anna no Lwkane nexonos Masro Npy BbINUCKE) NO CPABHEHMIO C NaLMEHTaMy Be3 KIMHUYECKOTO YXyALLEHNS.

BbiBogbl. Komato3Hoe cocTosiHve GonbHoro, pasmep ywmnba 6onee 25 cm®, cMeLLeHne CPeaUHHbIX CTPYKTYP, KOMNPECCHst
6a3anbHbIX LWMCTEPH ¥ aN1aypanbHbIe HACIIOEHUS KPOBM — (DaKTOPbI PUCKa KIMHUYECKOTO yXyaLleHus. PaHHee onpeaeneHue
remMopparu4eckoii NPorpeccuy yLLIMGOB 1 KMMHUYECKOTO YXYALLEHWS CO CBOEBPEMEHHOM KOpPeKLMeii nevebHOM TaKTUKM BaXHbI

B ne4eHnn nauneHToB C yLUI/I6aMI/I Moa3ra.

YepenHo-moskoBa Tpasma (UMT) nowmpeHa y BCboMy
CBITi — LLIOPOKY Y 64—74 MIH OCib AiarHOCTy0Tb BaKi,
HEBPOMOriYHi po3naau, Wo iHeaniguaytoTb [1]. 3abin
rornoBHOro Mo3ky (3M) € TSKKUM YLUKOIKEHHSAM, LLO
BUHUKaE y 8,2 % BuNagkiB TpaBM ronoBu, Npy BaxKin
YepenHo-Mo3koBil TpaeMi — Yy 13-35 %, € npuunHoto 20 %
HEMpPOXIPYPriYHMX yTpyYaHb, SKi BUKOHYIOTb i3 MpUBOAY
YMT [2] Pesynsratu nikyBaHHs YMT 3Ha4HO 3yMOBMEHI
micuem 3, 06’eMOM i TSBKKICTHO YLIKOMKEHHS!. [epBuHHa
UMT npomoBxye YLIKOMKYBaTN MO30K Yepe3 MeXaHiamm
BTOPVHHOI TPaBMW, | BTOPWHHA remopariyHa Nporpecis €
OAHMM i3 TaKvX PyMHIBHUX NpoLeciB npu 3abosx ronos-
HOro Mo3ky [3]. Baxnverm HacrigkoM BTOPUHHMX 3MiH
npu 3ab0sIX FONIOBHOMO MO3KY € iXHill 3B’A30K i3 KMiHIYHUM
MOripLUEHHSAM, LLIO 4acTo Bifjirpae BuU3HavarnbHy posib Y K-
HiyHoMy nepebiry YUMT Ta cyTTeBO noripLlye pe3ynsraTu
NiKyBaHHs. BU3HaYeHHs TepMiHy KiiHiYHE NOripLleHHs
Bapitoe y haxoBin nitepatypi, ane 3a3suyai 1oro Tpak-
TYIOTb SIK 3HWKEHHS PiBHS cBifOMOCTi 3a LUkanow kom
Maaro (LLUKI") Ha 2 6anv abo nosiBy HOBKX HEBPOMOTIYHMX
nopyLUEeHb Nif Yac cTawioHapHOro NikyBaHHA navieHTa [4].

KniHiuHe noripiieHHst B nauieHTis i3 3MM nos’sizaHe
3 eBOIIOLEI0 rEMaToMM, TaK 3BaHOK BTOPUHHOK reMo-
pariyHoto nporpecieto 3a60i (BIM13), 36inbLueHHaM Ha-
6psiKy, NosiBoto abo 36iNbLIEHHSM 3MILLEHHS CEPEaNHHUX
CTPYKTYP i KOMNpecieto G6asanbHux LMcTepH. Ane He B
yCiX navjeHTiB i3 nporpecyBaHHsM 3ab0iB BU3Ha4aOTb
KniHiyHe noripLueHHst [5]. Ll cnoctepexXeHHs MatoTb YiTKuiA
3B’A30K i3 XipypriYHMMU NokasaHHsMY B navlieHTis i3 3MM.
®akTopu, KOTPi BUKOPUCTOBYIOTb HUHI SIK KEPIBHULITBA, 3a-
3BMYaN BKIHOYAOTb KIiHIYHE MOTipLUEHHS, NPOrpecyBaHHs
po3mipis 3a60t0, NigBULLEHNI BHYTPILLHBOYEPENHUIA TUCK
(y komaTo3Hux nauieHTis) [2]. Kopensuis mix pagionoriy-
HUM 30iNbLIEHHSAM i KNiHIYHOK KApTUHO 3aNMLLIAETLCA
AnckyTabensHoto [6].

Merta po6otu

BuSBUTY YMHHWKM, SIKi aCOLitOOTBCS 3 KMiHIYHUM MOrip-
LUEHHSIM Y MaLieHTiB i3 3a005IM1 FONIOBHOTO MO3KY.

Marepiaau i MeTOAU AOCAIAKEHHA

[ocnigpxeHHs BUKOHanW B HepoxipypriyHoMy BigaineH-
Hi Ne 1 GaratonpodinbHoi KuiBcbkoi Micbkoi KniHiYHOT
niKapHi WBMAKOI MeAWYHOT AOMOMOrK i3 Linogo6oBoto
YPreHTHO HEMPOXIPYPriYHOK CRyX60H. Y AOCTIMKEHHS
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3any4eHi nawjieHTu i3 3a60sMM ronoBHOTO MO3KY, ki Bynm
rocnitanizosani nporsrom 2016-2017 pp.

Kputepii 3anyyeHHa B gocnigxeHHsa: 3IM Ha
komm'toTepHin Tomorpadii (KT) npu nepBuHHii rocni-
Taniauii; 3F'M — ronoBHe NocTTpaBMaTU4HE BHYTPILL-
HbOYepernHe YLIKOMKEHHS; rocnitanisauia Ha 1 AeHb
nicnst TpaBmu; 06’em 3aboto noHag 1 Mn; KIiHiYHI aaHi
AVHaMIYHOTO HEBPOMOFIYHOrO AOCHIMKEHHS NPOTAroM 1
no6m rocnitanisaii; 060B’sa3koBuin KT-koHTponb nig yac
rocnitanisauii Ta B AnHamiLj.

KpuTepii BUKIHOUEHHS i3 AOCNIMKEHHS: HAsIBHICTb
rOCTPOI BHYTPILUHbOYEPENHOT reMaToMy i3 BUPaXEHUM
KOMMPECINHO-AMCNOKALINHAM CUHOPOMOM Ta YPreHTHUM
XipypriyHum BTpyYaHHsM nicna nepioro KT; nauieHTu
i3 Koarynonarielo, sika BU3Ha4YeHa 3a BiAXUMEHHAM
6yab-AKOro KpUTEpIto Bif, HOPMM 3a AaHWUMW Koarynorpa-
MW; 3aCTOCYBAHHSI aHTMArperaHTiB, aHTUKOArynsHTIB;
BiACYTHICTb KOHTponbHUX KT y AuHamiLi nikyBaHHs;
HEMOBHI 3anmcK B iCTOPISX XBOPOOY.

lpoaHanisyBanu MexaHiaMm TpaBMu Ta Knacudi-
KyBanm sk JOPOXHbO-TPAHCMOPTHY npurogy (Bogii Ta
nacaxvpy TpaHCMOPTHMX 3acobiB, Niloxoau), NagiHHs (3
BMACHOTO 3pOCTY, KaTatpasma), NpsiMUIA BIIUB NpeameTa
Ha Yyeper, HeBIAOMa NPYYMHA; BUSHAYMUIN PiBEHb CBIJO-
mocri 3a LUK Ha MmoMeHT rocnitanisauii, AMHamiky piBHs
CBIOMOCTI Nif Yac MiKyBaHHS, HAsiBHICTb ankororbHOro
CM'SHIHHS Ta KNiHIYHOTO MOTIPLWEHHS (3HWKEHHS PiBHS
csigomocri 3a LUKI™ Ha 2 6anu abo nosia 6yab-skmx HOBUX
HEBPOSIONYHUX MOPYLLEHB).

KT-306parkeHHs onmcaHi B icTopisix XBopobu pagiorno-
ramu Ta NOBTOPHO NEPEITSIHYTI aBTopamu. 300paKeHHs!
36epexeni B undposomy dopmati DICOM (Medicine)
i NpoaHani3oBaHi Ha MepCcoHanbHOMY KOMM'lOTEP.
Bukopuctanu nporpamue 3abesneyeHHs ans obpobku
300paxeHb OsiriX (OsiriX 6.5, Pixmeo, LUBenuapis).
KT-03Hakv TpaBMM ronioBHOrO MO3Ky Kriacudikysamu 3a
Marshall (1992) [7]. BpaxyBanu Taki paZionoriyHi 03Hakm:
TpaBMaTWU4HMIA cybapaxHoifanbHWiA KPOBOBUNMB 3a fa-
Humm KT abo ntombansHoi NyHKLT, BHYTPILLHBOLLITYHOY-
KOBi KPOBOBWINMBW; CTaH 6asanbHUX LUCTEPH, 3MILLEHHS
CepeamnHHOI NiHii GinbLue abo MeHLUE HixX 5 MM, HAsBHICTb
NEePEnoMmiB CKMeniHHSA Ta OCHOBM Yepena.

3I'M knacudikoBaHi 3a Fukamuchi: 3a6oi | Tuny —
LiNAHKN KOHTYSIAHOIO YLIKOKEHHS 3@ HAsBHOCTI YiTKO
06MEXEHOI 30HM MOHMKEHOT LLiNBHOCTI MO3KOBOI peyo-
BWHY i3 rinepaeHCHUMM BKIToYeHHAMM («salt and pepper
appearance»); 3a6oi Il Tuny — rinepaeHcHi AinsHkuM i3
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OpuriHaAbHI AOCAIAXKEHHS

Ta6nuug 1. Nokanisauia Ta 06’'em 3rM

Jlo6Ha
93 (62,8 %)

Fukamuchi | Tun
Fukamuchi Il Tun
Fukamuchi [ll Tun

BaranbHuii 06'em 3a60io MeHLUe Hix 10 cm®
BaranbHuii 06’'em 3aboto 10-25 cm®
3aranbHuii 06’em 3a6oto noHaa 25 cm®

CkpoHeBa MoTtunuyHa Tim’saHa 3apHs yepenHa | 3aranom (xBopi)
83 (56,1 %) 4(2,7 %) 8 (5,4 %) amKa 6 (4,1 %) 148 (100,0 %)

8 (8,6 %) 9(10,8 %) 0 0 17 (11,5 %)

14 (15,1 %) 13 (15,7 %) 0 0 0 26 (17,6 %)

61 (73,5 %) 61 (73,5 %) 4 (100 %) 8 (100 %) 6 (100 %) 105 (70,9 %)

54 (58,1 %) 45 (54,2 %) 1(25,0 %) 1(12,5 %) 0 91 (61,5 %)

30 (32,3 %) 27 (32,5 %) 1(25,0 %) 3(37,5%) 3(50,0 %) 44 (29,7 %)

9 (9,7 %) 11(13,3 %) 2 (50,0 %) 4 (50,0 %) 3 (50,0 %) 13 (8,8 %)

30HAMM PI3HOT LLiNBHOCTI, Siki MOXYTb 3nmBaTucs; 3aboi Il
TUNY — KOHTY3IilHI rinepAEHCHI YLLKOMKEHHS yOAapHOro Ta
NPOTUYAAPHOTO NOXOKEHHS i3 CONIAHNM reMopariyHnm
komnoHeHToMm [8]. finsnky 3MM knacwvdikyBanu 3a noka-
niavjeto: 3a60i NOGHOT, CKPOHEBOI, TiM'SIHOT, NOTUINMYHOI
AinsHoK Ta 3aboi 3a4HbOI YepenHoi AMKU (MO304OK i
cToBOYp ronoBHoro Mo3ky). O6’em 3aboiB ronoBHOrO
MO3Ky BCTAHOBMIOBANM 3@ anropuTMOM BU3HAYEHHS
06’emy enincoiga:

Kpok 1: Ha ocboBux KT-3006paKeHHsIX BU3HAYamnm
pO3pi3 i3 HaBGINbLUIOK NOLLE KPOBOBUIMBY — «3pi3 1»;

Kpok 2: Ha 3pi3i 1 BUMiptoBanu HanbinbLWMiA giameTp —
«A» (B caHTUMETpaXx);

Kpok 3: Ha 3pisi 1 BUMiproBanu HanbinbLLuii giameTp,
OpTOroHanbHui 1o fiametpa A — «b» (B caHTumeTpax).

Kpok 4: Ha caritanbHoMy 3pisi BUMiptoBanu Hanbinb-
LUMIA po3Mip 326010 (B CAaHTUMETpaXx) — TPETE BUMIptOBaH-
Hs1 3aboto, giameTp «C».

O6’em remaToMu po3paxoByBanu 3a HabMKEHOH
¢hopmynoto: V = (ABC) / 2 (cm?). Po3mipu 3a60iB ronos-
HOro MO3Ky nigpaxyBarnu Ta knacudikysanu Ha kateropii
3arexHo Bif NO4aTKoBOro 06’'eMy, BUMIPSIHOMO B CM3, Ha
rpynu: 1-10 cm®, 10-25 cm®, noHag 25 cm®. Y Bunagky
MHOXUHHKX 3a00iB BM3Ha4anu cymy 06’'€MiB KOXHOro
OKpemoro 3aboio.

CratncTuyHe onpautoBaHHs pe3ynbraTiB BUKOHaM
3a JOMOMOIOH0 MILIEH3INHOMO CTAaTUCTUYHOTO NakeTy Stata
12 (N2 40120578442). MopiBHAHHS MiX rpynamm 34incHn-
11, BUKOPUCTOBYHOUM t-TECT i3 nonepesHiM BU3HAYEHHSAM
HOpMarbHOCTI po3noainy 3a kputepiem LLlanipo-Yinka,
HenapameTpuYHi MeToau, KpUTepii xi-kBagpart (x2) ans
AKICHUX NapameTpiB. Pe3ynsratn HaeeadeHi sk M + SD,
e M — BubipkoBe cepeaHe, SD — cepeHbOKBaapaTuy-
He BigxuneHHs. [Ing aHaniay BiporigHOCTi KniHIYHOrO
MOripLWEeHHs B rpynax nauieHTiB 3a HasiBHOCTI OKpeMUX
KNiHIYHMX XapaKTepucTuK (0QHOCAKTOPHUIA aHani3) Bu-
3Ha4anu cniegigHoLLeHHs WwaHciB (OR) Ta 95 % foBipui
iHTepBanu. MpaHNYHMI piBEHb MOXMOKU — Ha pPiBHI He
BinbLue Hix 5 % (p < 0,05).

Pe3yabTati

Kputepism 3anyyeHHsM Y OOCRISXKEHHS Bignosiganm
478 nauieHTiB, 3-NOMiX SIKUX Y AOCHIMKEHHS obpanu
148 (30,9 %) xBOpuX (NiCAS BUKMIOYEHHS MaLjeHTiB i3
HEMOBHUMW MeAUYHUMM 3anucamu, NONiTPaBMol Ta
koarynonarieto). Y gocnigkerHs 3anyyeHi 120 (81,1 %)
yornogikig i 28 (18,9 %) xiHok, cepenHin Bik — 34,0 £ 5,2
poky (M £ SD). B sicHii cigomocTi abo npurnyLueHHi ce-
peg rocnitaniaoBaHux 6ynu 65 (43,9 %) navieHTiB, B CTaHi
cornopy — 47 (31,8 %), y KOMaTto3HOMY CTaHi Ha MOMEHT
rocnitanisawii 6ynm 36 (24,3 %) xsopux i3 YMT. Haitvacri-
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LA npuynHa Tpaem ronosm — 62 abe., 41,9 % Bunagkie —
OT0; 42 (67,7 %) — nacaxupn TpaHCMOPTHKX 3acobiB,
20 (23,3 %) — nilwoxoan. HanmeHwwe 6yno xsopux nicns
karatpaBmu — 16 (10,8 %) nauieHTiB. O6cTaBuHM TpaBMU
He BigoMi y 8 Bunagkax. Y 66 i3 148 (44,6 %) xBopwx i3
3I'M nig Yac pocnimKeHHs KPOBI BUSIBNIEHA anKOronbHa
iHTOKCMKaUist (BMicT ankoronto noHas 0,4 %o). TepMiH Mix
MOMEHTOM OTpUMaHHs TpaBmu Ta KT 3HauHo BapitoBaB —
Big 1 10 24 rogunH. Y 74 (50 %) nauieHTis KT BukoHanu
B nepLwi 3 roguHu nicnsa Tpaemu, y 49 (33,1%) Bunagkax
KT BukoHanu y nepuii 3—6 roauH. BigcyTHsa cTaTucTMyHO
3Hauylla pisHMLA 3a MoAinom XBopux 3a Yacom Ao KT
3anexHo Big Buay Tpasmm P (x?) = 0,901. CepepHilt yac
Big oTpuMaHHs Tpaemm Ao KT ctaHosmB 4,3 + 3,3 rognHu.
Y naujeHTiB, SIKi 3amyyeHi y JOCMIMKEHHS, NepeBaxana
andpysHa Tpasma |l Ta lll Tunie — 90 (60,8 %) i 39 (26,4 %)
BUMNAZKIB BiANOBIAHO; NALiEHTY 3 AMcY3HO TpaBmoto | Ta
V Tvnis Bignosiganu kputepism BuktodeHHs; 13 (8,8 %)
nauieHTis manu gudysHy Tpasmy IV tuny, 6 (4,1 %)
navjieHTiB KnacudikoBaHi y rpyny YyLKomKeHb He Ans
XipypriyHoro BuzaneHHs VI tuny, ockinbku cyma ob’emis
MHOXWHHMX 3a00iB nepesuLLyBana 25 cm®.

Moain nauieHTiB 3a nokanisauieto Ta o6’emom 3I'M
HaBeaeHo B mabnuyj 1.

Mepwy koHTponbHY KT ronmoBHOrO MO3Ky yacTille
BUKOHyBanu B nepwi 12 roguH y 133 (89,9 %) nauieHTis,
y 14 (9,5 %) xBopux nepwa noeTopHa KT 3pjiicHeHa B
npomixky 13-24 roguHu, B 1 xBoporo — B nepiog 24-48
roguH. TepMiHM BUKOHAHHS KOHTponbHOI KT 3anexanu
Bif, BaXKOCTI KIiHiYHOro nepebiry Tpasmu. Y 36 (24,3 %)
BMUMagKkax KoHTporbHa KT ronoBHOro MO3Ky BMKOHaHa
Yy 3B’A3KY 3 MOripLIEHHSM HEBPOIOMYHOrO CTaHy, Y BCIX
iHWKx Bunagkax (78 (52,7 %) xsopux) — AN KOHTPOO,
KOpeKLii MeanKaMeHTO3HOI Teparii.

Y nepui 24 roguHW Nicns TpaBM1 HEBPOMOTiYHI J0-
CNimKeHHs nokasanu kiiHiyHe noriplueHHs y 28 (18,9 %)
XBOpWX, nominweHHs — y 24 (16,2 %) xBopwx, cTabinb-
HWiA HeBpOMorivHMIA cTaTyc —y 96 (64,9 %) xsopux; y 8
(5,4 %) navjeHTiB cTaH noripLuMBCA Nicns nepLuoi fobu
(Ha 2-8 poby).

Y 66 (44,6 %) navjieHTis 36inbweHHs 3IMM BrU3Hauunm
Ak BIT13, To6T0 06'em gocsirHys 36inbLueHHst noHag 30 %
Mix nepLuoto i koHTponbHoto KT [3] (puc. 1), i3 HuXx y 58
(87,9 %) ue Bigbynocs mix nepwoto Ta apyroto KT, y
peLuTh — nicnsa NOBTOPHUX TOMOrpadi.

KniniuyHe noripweHHs BusHauunm y 36 (24,3%)
xBopux. Cepen NauieHTiB i3 KMiHIYHUM MOripLIEHHSM
y 22 (61,1%) piarHoctysanu BITI3, y 4 (11,1 %) vioro
MPVYMHOIO cTano 3BinbLUEHHS Po3MipiB eni-cydaypansHoi
rematomu, y 10 (27,8 %) 36inbLumBCS HabpsiK rONOBHOTO
MO3Ky 6e3 3HauyLLOT AMHAMIKM reMopariyHOro KOMMOHEH-
Ta. Lle yacriwe BinbyBanocs B nepLui 24 roguHu nicns
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Puc. 1. Cepisi komn’'toTepHux Tomorpadii nauieHta K., 32 pokis. A, b, B — KT nig yac rocnitanisavii Busisuna ginsiHki 3MM y nigiit no6Hiii | CKpoHesiit Aonsix. Ha MOMEHT HaIXOKeHHs!
CBIOMICTb MOPYLLIEHa 3a TUMOM MOBEPXHEBOTO NPUrTyLeHHs, 13 Ganis 3a LUK, T, I, [ - koTponbHa KT micnsi KiHiYHOro MoripLueHHs Yepes 4 roauHin nicns rocnitaniaaii, piseHb

caigomocTi 8 6anis 3a LK. MacueHa BITI3 i hopmyBaHHsi BHYTPILLHBOMO3KOBOT TpAaBMaTU4YHOI reMatomu (CTpinka).

Tabnuus 2. AHania BNnMBY KINiHIYHKX | pagionoriyHnX napaMeTpis Ha PO3BMTOK KIiHIYHOMO NOTipLUEHHS

Tpynu MauieHTy 3 KNiHiYHKUM | MauieHTn Ge3 OR (95 % CI)
noripleHHsAmM KNiHIYHOro NOripLeHHs

PiBeHb cBigomocTi 3a LLKT (6anu) 13-15

9-12

3-8
Bug Tpasmu atn

KaratpaBma

lMapiHHS 3 BUCOTM BNIACHOTO 3pOCTY

Ynap no ronosi Tynum npeaMeTom
Tun 3a6oto | Tuny

Il Tuny

Il Tuny
AnkoronbHa iHToKcKKaLis HasiBHICTb
O6'em 3aboto MeHLe Hix 10 cm®

10-25 cm®

noHag 25 cm®
3MilLieHHst CepeanHHIX CTPYKTYp 1-5 MM HasiBHICTb
BasanbHi umctepHu nigaasneHi abo sincyTHi HasiBHICTb
Cy6apaxHoigarnbHuin KpOBOBUIUB HasBHICTb
EnigypanbHi HallapyBaHHs KpoBi HasBHICTb
Cy6aypanbHi HallapyBaHHs KpoBi HasIBHICTb
IHTpaBeHTpUKynsipHa kpoBoTeya HasiBHICTb
Mepenomu yepena HasBHICTb

5 (13,9 %)
14 (38,9 %)
17 (47,2 %)
18 (50,0 %)
41,1 %)
10 (27,8 %)
41,1 %)
3(8,3 %)
5(13,9 %)
28 (77,8 %)
13 (36,1 %)
8 (22,2 %)
25 (69,4 %)
3(8,3 %)

8 (22,2 %)
27 (75,0 %)
20 (55,6 %)
8 (22,2 %)
10 (27,8 %)
2 (5,6 %)
13 (36,1 %)

60 (53,6 %)
33(29,5 %)
9(17,0 %)
4(39,3 %)
3(11,6 %)
8 (25,0 %)
27 (24,1 %)
4(12,5 %)
1(18,8 %)
7 (68,8 %)
1 (45,5%)
4 (75,0 %)
20 (17,9 %)
9(8,0 %)
9(8,0 %)
22 (19,6 %)
50 (44,6 %)
5 (4,5 %)
19 (17,0 %)
6 (5.4 %)
34 (30,4 %)

1 (0,05-0,40)
5(0,7-3,3)
4(1,93-9,90)
5(0,73-3,30)
0(0,29-3,10)
2(0,5-2,7)
4(0,13-1,20)
6 (0,17-2,40)
7 (0,24-2,00)
6 (0,66-3,80)
7 (0,31-1,50)
0,1 (0,04-0,20)
10,5 (4,43-24,70)
1,0 (0,27-4,10)
3,3 (1,16-9,30)
12,3 (5,06-29,80)
1,6 (0,73-3,30)
1(1,86-20,10)
9.(0,78-4,50)
1,0 (0,2-54)
3(0,59-2,90)

0,001
0,291
0,001*
0,257
0,935
0,740
0,096
0,495
0,505
0,299
0,321
0,001*
0,001*
0,955
0,020*
0,001*
0,254
0,001*
0,155
0,963
0,519

CniesigHoLueHHs waHcie (OR) i 95 % posipui iHTepsany (Cl) Ans BiANOBIAHMX rpyn NauieHTIB MOPIBHSHO 3 KOHTPONeM (NaLieHTy, Siki He Manu BiANoBIAHOIO AOCHIAKYBaHOrO dakTopa,

HasBHICTb — BiAACYTHICTb NEBHOI 03HaKM); *: CTATUCTUYHO 3HadyLLa ouiHka (p < 0,05).
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OpuriHaAbHI AOCAIAXKEHHS

rocnitaniaauii, ane Tpannsanocs i Ha 3—4 goby. KniHiyHi
XapakTepUCTUKI MaLiEHTIB, CTaH AKUX KNiHIYHO NOripLLMB-
¢, HaBefeHi B mabnuui 2.

BiatrepmiHoBaHi onepauii BukoHaHi y 25 (16,9 %)
nauieHTis: y 22 (88 %) Bunagkax Bu3HaveHa HeraTuBHa
KniHiyHa auHamika, y 3 (12 %) xBopux onepawis BUKO-
HaHa 4yepe3 HapOCTaHHS KOMMPECIAHO-ANCMOKALIHOrO
CYHOPOMY, i 3 BENUKOK NMOBIPHICTIO KNiHIYHE NOTipLLIEHHS
Byno Tinbkv nuTaHHAM Yacy. Y 19 (76 %) Bunagkax BuKo-
HaHa AekoMnpecuBHa TpenaHauis vepena, y 6 (24 %) —
KICTKOBO-NNacTuyHa TpenaHauis.

AHania pesynsTaTis MikyBaHHS NALEHTIB i3 KMiHIYHAM
MOripLUEHHAM MOKa3aB HeCTpUATIVBWIA pe3ynbrat (1-3
Ganu 3a Wwkano Hacnigkie Masro nig yYac BunNMCyBaH-
He) y 21 (58,3 %) xBoporo, 3-nomix skux nomepnu 11
(30,6 %); 3apoBinbHWIA pesynbTaT NikyBaHHs (4-5 6anis)
manu 15 (41,7 %) nauieHtie. Cepen nauieHTis 6e3 KniHiy-
HOTO MOTiPLUEHHS HECMPUATIIMBUIA PE3YTETaT BUSIBIEHO Y
15 (13,4 %), 3-nomix sikux nomepnu 4 (3,5 %); 3a00Binb-
HUI pesynetat —y 97 (86,6 %) XxBopux.

06roBopeHHA

BusiBunu katacTpoivHmnin ehekT KNiHIYHOro NOripLIeHHS
Ha nepebir YMT y nauieHTiB i3 KniHiYHUM NOripLUEHHSM,
AKknx HeobxigHo Byno onepyBaTH 3a ypreHTHUMM NoKasaH-
Hsamu. Ocobrnmea rpyna — nawieHT, CTaH Sikux MoripLUmMBCS
Ta ki Ha MOMEHT rocnitanisauii manu 13-15 Ganis 3a
LUKT. Y 5 (13,9 %) xBopwux i3 piBHem caigomocTi 13—15
Ganis Binbynocs kniHiYHe noripweHHst — 3 i3 HUX Bynu
NPOONEPOBaHi 3@ YPreHTHUMM NokasaHHAMM. KniHiuHe
noripLLeHHs B navieHTiB i3 piBHeM caigomocTi 13—15 6anis
y 4 Bunapgkax Bigdysanocs B nepLi 6-12 roauH i B ycix
BUNagkax Oyno Hacnigkom 36inbLUEHHSI remopariyHoro
KOMMOHeHTa 3aboto; B ogHOMY BUMagky — Ha 3 foby B
nauieHTa i3 MacuBHUMM 3a60siMK 060X NOBHMX YaCTOK.
Y 2 BUnagkax NpU4YMHOK KMiHIYHOMO MOripweHHs 6yno
36inbLUeHHs eni-cybaypansHoi rematomu, y 3 — BITI3.
CraH cBigoMOCTi Ta AnHaMika ii NOpYLUEHHS € OOHUMN 3
OCHOBHMX NPOTHOCTWYHIX MOKA3HWKIB KMiHiYHOro nepebiry
YMT. He BusiBUNM BUNALKIB KNiHIYHOTO MOTIPLUEHHS B
navuieHTiB, SKi LUBMAKO NOBEPTANMCA A0 SICHOIT CBIZOMOCTI
(15 6anis 3a LLIKT) nicns rocnitanisawii.

lMpoTsarom aHanisy pusunkis BUSBANK, LLO Taki pagio-
NOriYHi napameTpu, siK poamip 3aboto noHag 25-50 mn Ha
nepuHHii KT (OR 18,3 (95 % Cl, 3,74-89,80)) (p = 0,001),
komaTosHuin ctaH xsoporo 3a LUK (OR 4,4 (95 % Cl,
1,93-9,9)) (p = 0,001), 3MiLLEHHS CEPEONHHIX CTPYKTYP
1-5 MM Ha nepsuHHin KT (OR = 3,3 (95 % ClI, 1,16-9,30)
(p=0,020), komnpecis 6azanbHMX urctepH (OR 12,3 (95 %
Cl, 5,06-29,80) (p = 0,010) Ta enigypanbHi HaLapyBaHHs!
kposi (OR 6,1 (95 % Cl, 1,86-20,10) (p = 0,001) Ha nep-
BUHHIN KT XapakTepu3aytoTbCs BipOrigHO BULLIM PU3VKOM
KniHiYHOro noripLueHHs y nepebiry 3axsoptoBaHHsi. He Bu-
BV BIPOTIAHWIA PU3VK MEXaHI3MY TPaBMW Y rokanisavii
3a6010, ki Oynm 6 acoLliioBaHi 3 KMiHIYHUM MOTiPLUEHHSM.

Y xBopux i3 3'M BITI3 yacTo € B13Ha4ansHUM tak-
TOPOM, SKVUI BMMBAE Ha pPe3ynbrat MiKyBaHHs. 3B'S30k
Mix BITI3 Ta kniHiYHMM NoripLUeHHS € He 3aBXay NPUYMH-
HO-HacniAKOBUM, i HaBiTb NPY MiHiManbHOMY 3BinbLueHi
BOTHMLLA 326010 MOXMNWBA HEraTMBHa KMiHiYHa AuHaMika,
a npy MacuBHOMY 306iMbLUEHHI KIiHIYHA KapTuHa 3anu-
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waetbes crabinbHoto [9,10]. Pesynbratv gocnigxeHHs
MiATBEPIKYIOTb, LU0 BTOPWHHI YLLIKOIKEHHS MO3KY NiCns
UYMT e aMHamiyHUM NpoLLECOM, a OTXe YacTo HeObXiaHi
BiATepMiHOBaHi BTpy4aHHs npu 3.

[locnimkeHHs ceigyaThb NPo HEODXiAHICTL PETENbLHOro
KOHTPOJIT0 HEBPOMONYHOO CTaHy NaLlieHTiB, 0cobnuneo B
nepwi 2 1obu, BpaxoByHUM PU3MKW Ni3HLOTO KMiHIYHOTO
noripLUeHHs BHaCMioK HapOCTaHHS AUCIOKaLIINHOMO CUH-
ApoMy Yyepes Habpsik Mo3ky. Baxxnugo BiA3HauMTH: y BCiX
XBOPWX, CTaH SIKMX KIiHIYHO NOTipLUMBCS, Ha KOHTPOMbHIN
KT BusiBUnmn 36inblueHHs abo HapoCcTaHHs Aucnokadlii.
HesBaxatoum Ha nepLuonpuumnHy, BITI3, Habpsik, 36inb-
LLIEHHs1 000MOHKOBOT reMaToMW, AVUCIOKALIHUIA CUHAPOM
€ BaXNVBUMW eNleMeHTaMM KNiHIYHOTO MOTiPLIEHHS Ta
noTpedye LUBMAKOT KOPeKLi.

BucHoOBKHM

1. KomatosHuii ctaH xBoporo 3a LUK, poamip 3a6oto
noHap 25-50 mn, 3MilEHHSA CepeanHHNX CTPYKTYp
1-5 MM, komnpecis 6asanbHUX LMCTEPH Ta enigyparbHi
HallapyBaHHS KpoBi Ha nepBuHHIN KT € akTopamm
KNiHIYHOTO NOTIPLUEHHS.

2. Mpubnuavo nonosuHa 3MM y rocnitanisoBaHmx
XBOpKX pagionoriyHo nporpecye. OgHak CTaH He BCiX
TakUX MauieHTiB KIMiHIYHO NOripLIyeTbCs, i He BCi BOHU
noTpebytoThb XipypriYHOro BTpy4aHHsI. PaHHE BU3HAYEHHS!
BIT13 i kniHiYHOrO NOripLUEHHS | CBOEYacHa KOPEKLis TiKy-
BarbHOI TAKTUKY € BRXKIMBUMMU L1151 MOMINLUEHHS NPOTHO3Y
y nauienTis i3 YMT.

MepcnekTBM nopganblnX AocnigKeHb. AHanisy
noTpebye BUBYEHHS KopensiLii Mix KniHiYHUMK | peHTre-
HOMOTYHUMM MapameTpamu, a Takox MOLLYK rpyni nawi-
€HTIB i3 BUCOKMM PU3NKOM MOTIPLUEHHS ANS ONTUMI3aLli
NiKyBanbHOI TaKTUKU.
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Objective was to study changes in liver parenchyma fibrosis in patients with alcoholic liver cirrhosis associated with non-al-
coholic fatty liver disease depending on decompensation using shear wave elastography and FIB-4 index.

Material and methods. The study included 204 patients. Among them, 78 patients (Group I) had alcoholic liver cirrhosis
(ALC) and 126 patients (Group Il) had a combination of ALC with non-alcoholic fatty liver disease (NAFLD). Patients were
subgrouped according to compensation classes by the Child-Pugh score (A, B, C). The degree of liver parenchyma fibrosis
was assessed by calculating the FIB-4 (Fibrolndex-4) and the liver parenchyma elasticity (kPa) determined by the shear wave
elastography method.

Results. Values of liver parenchyma elasticity in patients of group Il of classes A, B, and C were higher compared to group
| same classes (P < 0.05). FIB-4 indicators in patients of group Il were higher than classes A, B, and C compared to group |
(P <0.05). In patients with ALC in combination with NAFLD, direct correlations were established between the value of Child-
Pugh score and the elasticity of the liver parenchyma, the value of the MELD index and the elasticity of the liver parenchyma,
the value of Child-Pugh score and FIB-4 index, the value of MELD index and FIB-4 index, FIB-4 index and liver parenchyma
elasticity.

Conclusions. In patients with ALC according to elastography and FIB-4 index, fibrosis indicators increase depending on
the stage of decompensation. According to elastography and FIB-4 index in patients with ALC, fibrosis indicators were higher
in combination with NAFLD at all stages of liver cirrhosis. The magnitude of fibrosis in patients with ALC in combination
with NAFLD according to elastography and the FIB-4 index correlates with the severity of liver cirrhosis by Child-Pugh and
MELD prognostic index. The combination of shear wave elastography and FIB-4 index are important diagnostic indicators for
assessing the degree of fibrosis in the liver.

3MmiHKM noka3HUKIB (Gibpo3y y XBOPUX HA AAKOTOABHUM LIUPO3 NEYIHKU
Y NOEAHAHHI 3 HEAAKOTOABHOIO )XMPOBOIO XBOP060IO NeviHKK
3aneXHO BiA CTaaji LMpo3y

H. P. MaTtkoBcbKa, H. I. BipcTiok, M. P. Tepuuy, Y. B. banaH, 10. B. lMepuoBury

MeTa po60TH — BUBYEHHS 3MiH MOKa3HWKIB hibpo3y NapeHXiMu NeYiHKW y XBOPUX Ha ankoronbHUIA LMpo3 NeviHkv npu noesa-
HaHHi 3 HearnKoroMbHO K1POBOH XBOPODOHO MeEYiHKY 3arnexHO BiA AekoMMneHcaLii XBOPObY, BUKOPUCTOBYOUM 3CYBHOXBUILOBY
enactorpadito Ta iHgekc FIB-4.

Matepianu Ta metogm. O6ctexunu 204 nauieHTn: y 78 oci6 (I rpyna) giarHocTyBanm ankorornbHUM Lypo3 nevidkm (ALM),
y 126 (Il rpyna) — noegHaHHs ALIM i HeankoronbHOI xmpoBoi xBopobu neviHki (HAXKXMT). MauieHTiB noginumv Ha nigrpynu
3anexHo Bif KnaciB koMmneHcauii 3a kputepiem Yannba—TTto (A, B, C). CtyniHb ¢hibpo3y napeHxiMn nedyiHk1 ouiHoBanu 3a
[10MOMOrOt0 po3paxyHkKy iHaekcy ibpo3y FIB-4 (Fibrolndex-4) Ta 3a BenuuuHoto enactuyHocTi (kPa) napeHximu nedviHku, siky
B3Ha4anM MeTOA0M 3CYBHOXBUNBOBOI enactorpadii.

PesynkraTu. [NokasHyk enacTuiHOCTi napeHximm neviHkv y nauienTis |l rpynu knacie A, B ta C 6yB BULLMM NOPIBHAHO 3 Ma-
uieHtamm | rpynu (p < 0,05). MokasHukn FIB-4 y naujenTis || rpynu knacis A, B Ta C 6ynu BuLLi NopiBHAHO 3 Takumu y | rpyni
(p < 0,05). ¥ xBopux Ha ALIM 3a HassHocTi HAXKXTT BU3Hauunnu npsmi KOpensLii Mk BENWYMHOK nokasHuka Yanng—ITio
Ta enacTUYHICTIO NapeHXiM1 neviHku, BenuyuHot iHgekcy MELD Ta enacTuYHICTIO mapeHXiMy NediHkK, BENUYUHO Mo-
kasHuka Yanng-'to Ta ingekcom FIB-4, ingpekcom MELD Ta iHgekcom FIB-4, iHaekcom FIB-4 Ta enactuyHicTio napexximm
nesdiHKu.

BucHoBku. Y xBopux Ha AL, 3a gaHnmu enactorpadii Ta 3a iHgekcom FIB-4, nokasHuky hibposy 36inbLUyoThCA 3anexHO
Bif cTagji aekomneHcadii. 3a pesynstatamu enacrorpadii Ta 3a inaekcom FIB-4, y xsopux Ha ALIM nokasHuku chibposy bynu
GinbLwmmm 3a HassHocTi HAXKXTT Ha BCix cTagisix Lmposy nediHku. BennunHa gidposy y xsopwx Ha AL 3a HasisHocTi HAXKXT,
3a faHumm enactorpadii Ta 3a iHaekcom FIB-4, kopenioe 3 NOKa3HUKOM TSHXKKOCTI Lpo3y nediHku Yanng-ITio Ta nporHoc-
TWYHUM iHaekcom MELD. MoeaHaHHs 3cyBHOXBWILOBOI enacTorpadii Ta iHaekcy FIB-4 — BaxMBi AiarHOCTUYHI MOKa3HWKK
[NS OUHIOBaHHS CTyneHst hibpo30yTBOPEHHS Y NEYiHL.
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NU3meHeHUs nokasatenel GU6Po3a y 60AbHbIX aAKOTOABHBIM LLUPPO3OM NEUEHH
NPU COUETaHUMU C HEAAKOTOAbHOMW )XMPOBOW 60AE3HbIO NeYEHN B 3aBUCUMOCTH
OT CTaAMM LMppoO3a

H. P. MatkoBckas, H. I. BupcTiok, I1. P. lepuy, Y. B. BanaH, 0. B. Nepuosuy

Llenb paboTbl — 13yyeHune n3MeHeHuin nokasarenei ubposa napeHxmMmMbl NeHeHn y 60mbHbIX ankororbHbIM LIMPPO30M NeveH
MpY COMETaHNM C HeanKOromnbHOW XXMPOBOI 6OMNE3HbLI0 NEYEHM B 3aBUCUMOCTY OT AEKOMMEHCALMM 6ONE3HY C UCMIONb30BaHNEM
anactorpaduv coBUroBOMN BOMHbI U nHAekca FIB-4.

Matepuansbl u metogbl. Obcnenosanu 204 naumeHTa: y 78 yenoBek (I rpynna) AMArHOCTUPOBAH anKorofbHbIA LMpPo3
nedenu (ALIM), y 126 (Il rppynna) — codetanne ALIM ¢ HeankoronbHOM xupoBol 6onesHbto nedern (HAXKBIM). MauneHToB
NOAENUIM Ha NOATPYNMbI B 3aBUCMMOCTM OT KNaccoB KoMneHcauwmu no kputepuio Yannsa—Tbto (A, B, C). CteneHb gmbposa
napeHX1MMbl NEYEHM OLIEHMBANM C MOMOLLBH pacyeTa nHaekca ¢ubposa FIB-4 (Fibrolndex-4) n no BennymHe anactuyHOCTH
(kPa) napeHxumbl neyYeHu, KOTopyto onpeaensiny MeTo4oM anactorpacum CABUIOBOW BOMHBI.

Pesynbrathl. okasatenb anacTU4HOCTU MapeHxuMbl nedeHn y nauuenTos |l rpynnbl knaccoB A, B u C 6bin Bbile no
CpaBHeHuIo ¢ naumeHTamu | rpynnsl (p < 0,05). Mokasatenu FIB-4 y nauvenTos Il rpynnbl knaccos A, B u C Gbinu Bbiwe no
CpaBHEHMIO € TakumMu nokasatensamu | rpynnbi (p < 0,05). Y 6onbHbix ALIM npu Hanuan HAXKBIT yctaHoBReHb! npsiMble Kop-
pensaumv Mexay BenuumHon nokasartens Yannsa—T1bio 1 anacTMYHOCTBI0 NapeHXUMbI NeYeHn, BennumHo nipekca MELD n
3MaCTUYHOCTBIO NapeHXMbI NeYeH, BennunHo nokasatens Yannea-Meto n nhgekcom FIB-4, ungekcom MELD u nHgekcom
FIB-4, uipexkcom FIB-4 1 anacTyHOCTLIO NapeHXMMbl NEYEHN.

BbiBoabl. Y 60onbHbIx AL, no gaHHbIM anactorpadum u FIB-4, nokasatenu ¢ubposa yBennumsatoTcst B 3aBUCUMOCTH OT
cTagun gekomneHcauwmu. Mo gaHHbIM anactorpacum u FIB-4, y 6onbHbix ALIM nokasatenu ¢gubposa Obinu Boie npu Ha-
nnamm HAXKBIT Ha Bcex cTaausix Lmppo3a nedeHn. BennyuHa ¢mbposa y 6onbHbix ALM npu Hannaum HAXKBIT, no faHHbIM
anactorpacuv n FIB-4, koppenupyeT ¢ nokasatenem TSecTu Lmupposa neveHn Yannoba—lbt0 1 nporHoCTUYECKM MHOEKCOM
MELD. CouetaHve anactorpachumn CABMroBow BOMHbI U MHAekca FIB-4 — BaxHble AnarHoCTMYeCKye nokasaten Ans oLeHkn

cTeneHn mbpo3oobpasoBaHns B NeYeHU.

According to the World Health Organization, alcohol
abuse causes about 3.3 million deaths each year, which
is 5.9 % of the total mortality rate. Almost 5 % of overall
morbidity and disability are alcohol related. Alcoholic
liver cirrhosis (ALC) is the most common disorder of all
gastrointestinal tract diseases. In developed countries,
alcohol, along with hepatitis C virus and metabolic syn-
drome are among the leading causes of hepatocellular
carcinoma (HCC) [4].

Recently, it has been revealed that non-alcoholic fatty
liver disease (NAFLD) is the most prevalent liver disease
in Europe, the USA and Asia and is associated with in-
creased mortality. According to Charlton et all, NAFLD is
the third most popular indication for liver transplantation
in the United States and the only indication that is steadily
increasing in frequency [3,7]. The prevalence of NAFLD
reaches more than 90 % among people suffering from
obesity and diabetes [1,2,9,11].

Liver cirrhosis (LC) is considered to be a precursor
to the HCC, and its frequency has been constantly in-
creasing [4].

At present, it is important to develop and implement
methods for the assessment of fibrosis, and these
methods should be convenient-to-use and economically
feasible to prevent the progression of prognostically
adverse events.

Aim

Objective was to study changes in liver parenchyma
fibrosis in patients with alcoholic liver cirrhosis asso-
ciated with non-alcoholic fatty liver disease depending

on decompensation using shear wave elastography
and FIB-4 index.

Pathologia. Volume 17. No. 1, January — April 2020

Material and methods of research

The study involved 204 patients with diagnosed LC who
were hospitalized in the gastroenterology department of
the Ivano-Frankivsk Regional Clinical Hospital. Among
them, 78 people were diagnosed with ALD at the stage of
LC (group 1) and 126 people had a combination of alco-
holic liver cirrhosis (ALC) with NAFLD (group Il). Among
the patients of group | there were 24 women and 54 men
(mean age 53.2 + 11.4 years) and average duration of
the disease 5.9 * 2.1 years; among patients of group Il
there were 22 women and 104 men aged 47.8 £ 9.4 years
and average duration of the disease 4.2 + 2.7 years.
Patients of groups | and Il were subdivided depending on
the Child-Pugh classes of LC compensation: IA(n=17), 1B
(n=38),IC (n=23); lIA(n=44),11B (n=48), lIC (n = 34).

ALC was diagnosed according to the Adapted Clinical
Guideline “Alcoholic Liver Disease” (the Ministry of Health
of Ukraine, 2014). NAFLD was diagnosed according
to the Adapted Clinical Guideline “Non-Alcoholic Fatty
Liver Disease” (the Ministry of Health of Ukraine, 2014).
The severity of LC was evaluated by Child-Pugh score.
MELD index (Mayo Endstage Liver Disease, 2001) was
calculated with electronic calculator:

MELD index = 3.8 x log_ serum bilirubin level (mg/dL)
+11.2 x log, serum creatinine level (mg/dL).

General clinical, instrumental and laboratory exa-
minations. The degree of liver parenchyma fibrosis was
assessed by calculating the FIB-4 (Fibrolndex-4) and
the liver parenchyma elasticity (kPa) determined by
the shear wave elastography method on the GE Logiq E8
with assessment of the degree of fibrosis on METAVIR
scale. The confirmation of the degree of F4 fibrosis by
the method of elastography was the value of the elas-
ticity of the liver parenchyma more than 11.9 kPa. The

KnaloueBble cnoBa:
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FIB-4 index was calculated by the formula: (patient age
[years] x ASAT level [U/L]: platelet level [x10%L] x ALAT
Vlevel [UL]).

To determine the aetiology of the disease, more
than 2 doses of alcohol (1 standard dose = 10 g of ethyl
alcohol) per day for women and more than 4 doses for
men were considered according to the recommendations
of the World Health Organization, CAGE (Cut, Annoyed,
Guilty, Eye-opener), AUDIT (Alcohol Use Disorders Iden-
tification Test, 1989), PAS questionnaire (post-alcohol
syndrome, developed by P. P. Ogurtsov, A. B. Pokrovsky,
A. E. Uspensky), LeGo grid (P. M. LeGo (1976) in
modification by O. B. Zharkov, 2000), ANI index (Alco-
holic liver disease/nonalcoholic fatty liver disease index,
2006), assessment of fat and carbohydrate metabolism
(the presence of insulin resistance), NAFLD fibrosis score.
The control group consisted of 20 healthy individuals, who
were age and gender matched. The study was conduct-
ed in accordance with the ethical principles of scientific
research, the principles of the Declaration of Helsinki.

Statistical processing of the obtained results was
carried out using the software package Statistica v. 12.0
(StatSoft, USA, trial) and Microsoft Excel. The data were
checked using the Shapiro-Wilk test. Since the data
correspond to the normal type of distribution (P > 0.05),
the interval (M £ m) was chosen as a measure of central
tendency. The Student’s t-test was used to test the null hy-
pothesis of establishing the difference between the com-
parison groups; the Newman-—Keuls test was used to test
the statistical significance of the difference in indicators.
For quantitative data, the correlation was estimated using
the Pearson parametric method of paired correlation.
Statistically significant differences were considered at
P < 0.05. The difference was statistically significant.

Results

Analyzing the clinical examination data it was found that
the signs of astheno-vegetative, pain, dyspeptic, hepa-
torenal, hepatopulmonary syndromes, jaundice, medica-
mentally uncontrolled ascites, and manifestations of liver
encephalopathy were more frequent in group Il patients
of the corresponding classes, which was accompanied
by a more severe ALC by Child-Pugh severity score and
MELD index, that is prognostic index for liver diseases
taking into account bilirubin, international normalized ratio
(INR) and serum creatinine.

In patients of both groups, they increased with ALC
decompensation increasing. However, in patients of
group Il they were higher than those of group 1 by 22.74 %
and 31.18 %, 21.06 % and 17.78 %, 13.72 % and 15.98 %
of classes A, B, C, respectively (P < 0.05). Such results in-
dicate a more severe clinical course and more pronounced
rates of progression of hepatic failure in individuals with
combination of ALC and NAFLD, which is caused by
a more pronounced increase of inflammatory-necrotic
process and the process of fibrosis in the liver and is ac-
companied by pronounced systemic changes in the blood
flow, resulting in eventually to the development of multiple
organ failure with adverse lethal consequences.

According to the results of the shear wave elastogra-
phy, the elasticity of the liver parenchyma in all patients
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corresponded to stage F4 according to the METAVIR
classification (Table 7). In both groups, this indicator in-
creased with increasing decompensation of the disease.
In particular, in group | elasticity of liver parenchyma in
class B exceeded that in class A patients by 1.34 times,
and in class C exceeded that in class B persons by 1.24
times (P < 0.05). In group Il persons, the class B liver
parenchyma elasticity index exceeded that in class A by
1.37 times and in class C exceeded that in class B by
1.29 times (P < 0.05). Values of liver parenchyma elas-
ticity were higher in group Il patients compared to group
| patients. In particular, in llA, 1IB and IIC persons, they
were higher than the indicators of IA, IB and IC patients
by 1.25, 1.27 and 1.32 times, respectively (P < 0.05).

The FIB-4 index in patients in both groups increased
depending on the stage of decompensation. This indicator
was higher in patients of group IB compared to group IA
indicator by 14.69 %, in the group IC patients compared
with group IB —by 7.14 %, in group |IB patients compared
to group llIA indicator — by 15.36 %, in group |IC patients
compared to group IIB indicator — by 8.13 % (P < 0.05).
FIB-4 indicators in patients of group Il were higher than
classes A, B, and C compared to group | by 7.26 %,
9.11 %, and 10.11 %, respectively (P < 0.05).

Higher values of liver parenchyma elasticity index
and FIB-4 index in group Il patients compared with group
| patients show more pronounced fibrogenesis processes
in patients with combination of ALC and NAFLD. These
results indicate the effect of the combination of ALC and
NAFLD on the increase in the intensity of fibrogenesis
in the liver.

In patients with ALC in combination with NAFLD,
direct correlations were established between the value
of Child-Pugh score and the elasticity of the liver paren-
chyma (r = +0.69; P = 0.0006), the value of the MELD
index and the elasticity of the liver parenchyma (r=+0.61;
P = 0.0003), the value of Child-Pugh score and FIB-4
index (r = +0.67; P = 0.0005), the value of MELD index
and FIB-4 index (r = +0.58; P = 0.0008), FIB-4 index and
liver parenchyma elasticity (r = +0.72; P = 0.0005). Such
correlations indicate a direct relationship of fibrosis (ac-
cording to elastography and FIB-4 index) and Child- Pugh
severity score and MELD prognostic index in patients with
combination of ALC and NAFLD.

Discussion

Liver biopsy is considered to be the “gold standard” for
the diagnosis of diffuse liver diseases. However, this me-
thod is invasive and carries considerable risks and costs
[14]. Non-invasive techniques are alternative solution,
which will allow evaluating the condition of the liver as a
whole but not the particular samples of liver tissue [15].
Non-invasive methods for assessing the degree
of liver fibrosis include ultrasound liver elastography
and laboratory panels that are widely used in practical
medicine. FIB-4 is a laboratory panel comprising four
indicators (age, platelet count, alanine aminotransferase
and aspartate aminotransferase levels); they are available
at primary and secondary medical care and not expensive
[5,6]. According to many studies, the use of FIB-4 index
is recommended for assessment of the degree of liver
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Table 1. Parameters of fibrosis and severity of alcoholic liver cirrhosis depending on the presence of concomitant non-alcoholic fatty liver disease and

Childe-Pugh class, M £ m

Class A
Group |, oup Il Group |, Group Il Group |, Group Il
n=17 n=44 n=38 n=48 n=23 n=34

Parameters, units

Elasticity of liver parenchyma, kPa 15.34 £1.13 19.26 +1.23* 20.63 £ 1.35° 26.31+£1.27"¢ 25.71+1.13% 33.96 + 1.20%7¢
Index FIB-4 3.58 +0.11 3.84 +0.09* 4.06 +0.11° 4.43 +0.08'° 4.35+0.074° 4.79 +0.0627¢

Child-Pugh score 5.32+0.48 6.53 £ 0.38" 7.69+0.52° 9.31+0.54'¢ 12.61+0.64%° 14.34 +0.73278
Index MELD 10.23 £ 0.86 13.42 +0.98* 16.76 + 0.83° 19.74 £ 0.72'° 23.65 £ 1.024° 2743 £0.79278

*: significance of difference of indicators between groups IA i [IA (P < 0.05); ": significance of difference of indicators between groups IB i IIB (P < 0.05); 2 significance of
difference of indicators between groups IC i IIC (P < 0.05); *: significance of difference of indicators between groups IA i IB (P < 0.05); “: significance of difference of indicators
between groups IB i IC (P < 0.05); % significance of difference of indicators between groups IAi IC (P < 0.05); &: significance of difference of indicators between groups 1A i [IB
(P < 0.05); ": significance of difference of indicators between groups 1B i [IC (P < 0.05); & significance of difference of indicators between groups IIAi IIC (P < 0.05). Indicators
of liver parenchyma elasticity according to the results of shear wave elastography and indicators of the FIB-4 index in patients with combination of ALC and NAFLD were
higher in classes A, B and C compared to those in patients with ALC without NAFLD. In ALC patients the combination with NAFLD was accompanied by a more severe ALC

according to the Child-Pugh score and the MELD prognosis.

fibrosis. Given its noninvasiveness and simplicity, the FIB-
4 index has the advantage.

However, its use as a single method does not provide
sufficient reason to replace the need for a liver biopsy
[10,12,14]. Ultrasound elastography shows a fairly accu-
rate assessment of the degree of fibrosis and is recom-
mended as an alternative to liver biopsy in patients who
cannot undergo invasive procedures [8,13].

In our work, to assess the degree of fibrosis in patients
with combination of ALC and NAFLD, we used indicators
of liver parenchyma elasticity according to the results of
shear wave elastography and FIB-4 index. The fibrosis
indicators in patients with combination of ALC and NAFLD
were higher in A, B, and C classes in comparison with
those in ALC patients without NAFLD.

According to our results, in patients with ALC the com-
bination with NAFLD accompanied by a more severe
clinical course according to the Child-Pugh score and
the MELD index. In patients with combination of ALC
and NAFLD we have found a direct correlation of fibrosis
(according to elastography indicators and FIB-4 index)
with Child-Pugh severity score and MELD index.

As the shear wave elastography and laboratory
panel FIB-4, according to the literature [12], show fairly
accurate results in the study of liver fibrosis and correlate
with the indicators of Child-Pugh and MELD scales, a
combination of these methods may, in our opinion, be an
alternative to liver biopsy for the assessment of the de-
gree of liver fibrosis and the prediction of the subsequent
course of the disease in patients with combination of ALC
and NAFLD.

Conclusions

1. In patients with ALC according to elastography
and FIB-4 index, fibrosis indicators increase depending
on the stage of decompensation.

2. According to elastography and FIB-4 index in
patients with ALC, fibrosis indicators were higher in
combination with NAFLD at all stages of liver cirrhosis.

3. The values of fibrosis in patients with ALC in
combination with NAFLD according to elastography and
the FIB-4 index correlates with the severity of LC by Child-
Pugh and MELD prognostic index.

4. The combination of shear wave elastography
and FIB-4 index are important diagnostic indicators for

Pathologia. Volume 17. No. 1, January — April 2020

assessing the degree of fibrosis in the liver in patients
with ALC in combination with NAFLD.

The perspective for the further scientific research
is to study the treatment of alcoholic liver disease at
the stage of cirrhosis associated with non-alcoholic
fatty liver disease, depending on the compensation of
the disease.
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ERCC1 sk mapkep nporHo3y Ta YyTAMBOCTi A0 NAATUHOBMICHOI XimioTepanii

B naujeHTiB i3 llI-1V crapiamu HeApiOHOKAITUHHOIO paKy AereHi

0. . KonecHik©D*ACEF B, 0. KyabMeHko(ABCD

3anopi3bkni AepxXaBHUIA MEeAUYHWIA YHIBEPCUTET, YKpaiHa

A - KOHLIEMNLLS Ta AM3aNH AOCAIAKEHHS; B - 36ip AaHuMX; C - aHani3 Ta iHTepnpeTauis AaHux; D - HanucaHHs ctatTi; E - peparyBaHHs cTatTi;

F - octatouHe 3atBEpPAXEHHS CTaTTI

Pak nereHi — ogHa 3 HaakTyanbHiLWWX Npobnem cyyacHoi oHkonorii. Y 3anopisbkit obnacTi IlI-IV cTagii 3axBoptoBaHHs
BUSBNAIOTb Y 75 % nauieHTiB i3 HegpibHOKNiITMHHUM pakom nerexi (HOKPI). OcCHOBHMM MeTOAOM NiKyBaHHS TakuX NaLieHTiB
€ ximiotepanis. OfHak pesynbraTv NiKyBaHHS 3anULLa0TbCH HE3aA0BINbHUMM, LLO MOB'S3aHO 3 PE3UCTEHTHICTIO MyXMNWH 40
Tepanii. ToMy akTyanbHUM € NOLLIYK HOBUX MONEKYNSPHUX MYXIMHHAX MaPKEPIB i3 NPEAUKTUBHWAM | POrHOCTUYHIM 3HAYEHHSMM.

Meta po6oTu — ouiHuth excnipecito ERCC1, p53 B nauieHTis Ha nisHix ctapisx HOKPI1, BUBUMTY 38’830k ekcnpecii MapkepiB
i3 PI3HUMM KIiHIKO-MOPHONOTiYHUMM hakTopaMu, a TaKoX OLHWTK MPOTHOCTUYHE Ta MpeaukaTMBHe 3HadeHHs ERCC1 y
navujieHTiB Ha nisHix ctagisx HOKPII.

Matepianu Ta metogm. Y gocnimkeHHs 3anyunnm 45 nadienTis i3 IIA, 1116 i IV cragiamv HOKPI. Exkcnpecito ERCC1 i p53
OL|iHIOBaNM iMyHOrCTOXiIMIYHUM MeToZoM. 3a pesynsTatamu, Ski OTpUMany, OLiHIOBan 3B's130K eKCNpecii MapKepiB i3 KniHi-
KO-MOPHOMNOTiYHUMM XapakTePUCTUKaMU NaLEHTIB, a TakoX KMiHIYHe 3Ha4eHHs dhakTopa.

Pe3ynkratn. Bussunm ctatucTuyHo 3HadyLwmin 38’a3ok ekcnpecii ERCC1 3i cTagieto 3axBoptoBaHHs Ta ekcnpecieto p53. Y
NaLieHTIB i3 BYUCOKO eKcrpecieto hakTopa BU3HAUMINM KpaLLli MOKa3HUKW BUXXMBAHOCTI, HiX Y NALIEHTIB i3 HU3bKOKO eKCrpecien
(106,5 npotu 38,0 TvxHs, p = 0,002). 3'sicyBanu Takox, WO B pasi BUKOPUCTaHHS NaTUHOBMICHKX CXeM XiMioTepanii y rpyni
nauieHTiB i3 Bcokoto ekcnpecieto ERCC1 cyTTeBo noninwuyBanack BX1BaHICTb xBopwX. Iig 4ac MynsTMBapiaHTHOMO aHanisy
B rpyni nauiexTiB, ski oTpumyBanm ximiotepanito, ERCC1, p53 i cTapis 3axBoptoBaHHS BU3HAYEHI SIK HE3ANEXKHI MPOTHOCTUYHI
dhakTopm.

BucHoBku. ERCC1 — BaxnmBuin NPOrHOCTUYHWIA hakTop i Moxe ByTW BUKOPUCTaHWIA ANt NPOrHO3yBaHHS €PEeKTUBHOCTI
NNaTMHOBMICHWX cxeMm ximioTepanii B nauieHTis i3 IIA-IV ctagismm HOKPIT.

ERCC1 as a marker of prognosis and sensitivity to platinum-based chemotherapy
in patients with stage IlI-1V non-small cell lung cancer

0. P. Kolesnik, V. 0. Kuzmenko

Lung cancer is one of most actual problem of modern oncology. The IlI-IV stages of non-small cell lung cancer (NSCLC) in
Zaporizhzhia region are diagnosed in more than 75 % of patients. Chemotherapy is a standard of advanced NSCLC treatment.
But results of such treatment are still unsatisfactory due to tumoral chemoresistance. So, it’s very important question to search
for new clinical factors with significant prognostic and predictive value.

Aim. To evaluate the expression of ERCC1, p53 in patients at advanced stages of NSCLC, to examine the association
of marker expression with various clinical and morphological factors, and to evaluate the prognostic and predictive
value of ERCC1 in patients at advanced stages of NSCLC.

Materials and methods. 45 patients with IlIA, llIB, IV stages of NSCLC were included in this study. ERCC1 was assessed
by immunohistochemistry. According to received data relationship of ERCC1 expression with clinico-morphological factors
and ERCC1 clinical significance were assessed.

Results. Clinically significant relation of ERCC1 expression with stage and p53 expression was observed in our study. It was
revealed that patients with high ERCC1 expression had better survival than patients with low ERCC1 expression (106.5 vs
38 weeks, P =0.002). It was also mentioned that using of platinum-based chemotherapy greatly improved patients’ survival.
ERCCH1, p53 and stage disease were proved to be as independent prognostic factors in patients which received chemotherapy.

Conclusions. ERCC1 is important prognostic factor and could be used to determine efficacy of platinum-based chemotherapy
in patients with the IlIA-IV stages of NSCLC.

ERCC1 kak mapkep nporHo3a ¥ YyBCTBUTEAbHOCTH K NAATUHOCOAEPXKaLLLEW XUMUOTEPANUU
y nauueHToB ¢ llI-IV ctapuaMu HeMEAKOKAETOUHOT0 paKa Aerkoro

A. . KonecHuk, B. A. KyabmeHKo

Pak nerkoro — ogHa 13 Hanbornee akTyanbHbIx Npobrnem coBpemeHHol oHkonoriu. B 3anoposckon obnactw -1V cragum
ANarHoCTMpYIT Y 75 % NauMeHTOB C HEMENKOKNeTouHbIM pakom nerkoro (HMKPIT). OcHOBHOM METOA NeveHmns Takvx naum-

Pathologia. Volume 17. No. 1, January — April 2020

Katouosi croBa:
HEAPIBHOKAITUHHUI
paK AereHi,
NPOrHOCTUYHI
daktopu,
NPEeAMKaTUBHI
mapkepu, ERCC1,
p53, BUXMBAHICTb.

Natonoris. 2020.
T. 17, Ne 1(48).
C.15-20
*E-mail:
oleksiikolesnik@
gmail.com

Key words:
non-small cell

lung cancer,
prognostic factors,
predictive markers,
ERCC1, survival.

Pathologia
2020; 17 (1), 15-20

ISSN 2306-8027  http://pat.zsmu.edu.ua 15


https://orcid.org/0000-0001-7084-6720
https://orcid.org/0000-0001-7243-2476
mailto:oleksiikolesnik%40gmail.com?subject=
mailto:oleksiikolesnik%40gmail.com?subject=
https://doi.org/10.14739/2310-1237.2020.1.203639

OpuriHaAbHI AOCAIAXKEHHS

KaloueBble cnoBa:
HEMENKOKAETOUHbIV
pak Aerkoro,
NPOrHOCTUYECKNE
dakTopsbl,
npeAvKaTUBHbIE
Mapkepsbl,

ERCC1, p53,
BbIXMBAEMOCTb.

Natonorus. 2020.

€HTOB — XumMmnoTtepanus. OpHako pesynbratbl IEYEeHUA OCTaoTCA HEYO0BNETBOPUTENbHLIMU, YTO CBA3AHO C yCTOVI‘-WIBOCTb}O
onyxoneﬁ K Tepanunu. |_|03TOMy aKTyalnbHbIM ABMNAETCA NOUCK HOBbIX MONEKYNAPHbLIX OMNyXOneBbIX MapKepos, obnagatoLLmx
NPeAnKTUBHBLIM 1N NPOrHOCTUYECKUM 3HAYEHUAMMN.

Llenb pa6otsbI — oueHuTb akcnpeccuto ERCC1, p53 y naumeHToB Ha no3aHux ctagmsix HMKPIT, nayunts cBA3b akenpeccum
MapKepoB C pasHbIMW KNWHWUKO-MOpornornieckummn aktopamm, a Takke OLEHUTb NPOrHOCTUYECKOe U MpeaykaTuBHOe
3HayeHne ERCC1 y naumeHToB Ha nosgHux cragusax HMKPI.

MaTtepuanb! u metogbl. B ccnenosanve Bkntounnu 45 naumnentos c A, [1IB n IV ctaguammn HMKPI1. Skenpeccuto ERCC1
OLEHMBANN UMMYHOMMCTOXMMUYECKM METOAOM. 10 MoMyYeHHbIM pesyribTaTam OLEHWBanM CBA3b 3KCPECCMM MapKEPOB C
KIMHUKO-MOPEONOrYEeCKMU XapakTepUCTUKaMM NMaLMeHTOB, a Takke KIMHUYECKY0 3HAUMMOCTb hakTopa.

Pesynkrathl. O6HapyxeHa cTaTncTuieckm 3Haunmast casab akcrnpeccun ERCC1 co ctapmeit 3abonesaHus 1 akcnpeccven p53.

1,17520 s Y NaLMeHTOB € BbICOKON JKCrpeccueil haktopa oTMeueHb! 6onee BbICOKME NOKasaTent BbKUBAEMOCTH, YEM Y MALIMEHTOB C
Hu3kow akcnipeccuent (106,5 npotue 38,0 Hegenb, p = 0,002). YcTaHOBREHO Takke, YTO MCMONb30BaHUE NiaTMHOCOAepXaLlen
XMMUOTEPANUKX B rpynne NaLMEHTOB C BbICOKOM akcnpeccueit ERCC1 3HaunTenbHO ynyyLuano Bbbk1BaeMocTb 60MbHbIX. B
Xofie MynbTUBapMaHTHOTO aHanusa B rpynne nauveHToB, nony4vasLmx xumuotepanuio, ERCC1, p53 v ctagus 3abonesaHus
onpefeneHbl kak He3aBUCKMbIE NPOTHOCTUYECKUE (haKTOPbI.

BbiBoabl. ERCC1 — BaHbI NPOrHOCTUYECKMIA (haKTOp, KOTOPbIN MOXET ObITb UCMONb30BaH A4St NPOrHO3MpoBaHus adhdek-
TMBHOCTW MNaTUMHOCOAEpXaLLen Xumuotepanun y naumeHTos ¢ HHIA-IV ctagusamn HMKPTI.
Pak nereni (PJ1) — ogHa 3 HavakTyanbHiwux npobnem 3a5ULLIAETCS HE BU3HAYEHNM i NOTpebye NPOaOBXKEHHS
cyyacHoi oHkonorii. 3a gaHuMu HauioHanbHOro kaH- BMBYEHHS.
uep-peectpy, PJ1 nocigae nepuwi nosuuii y cTpykTypi
3aXBOPHOBAHOCTI Ta CMEPTHOCTI Bif MORKICHNX HOBOYTBO- Meta po6oTH
peHb cepep Yvonosikie. Y 2015 p. y 3anopisbkint obnacTi
3aHenbani ctagii (I1-1V) giarHocToBaHi B 75 % nauieHTis OuinnTn exkcnpecito ERCC1, p53 B nauieHTiB Ha nisHix
i3 PIT (n = 595) [1]. OcHOBHWIA MeTOA NiKyBaHHSA NaLjieH- cragisx HOKPI1, BuB4MTM 3B'A30K ekcnpecii Mapkepis i3
TiB Ha Ni3HiX CTagisx HeapiGHOKNITMHHOMO paKy NereHi Pi3HUMM KNiHIKO-MOPONOriYHUMK hakTopamMu, a Takox
(HOKPI) — ximioTepanisi. 3a pekomeHaavismu €sponei- OLiHATW MPOTrHOCTUYHE Ta NpeauKaTUBHE 3HAYEHHS
CbKOro ToBapucTBa MeanyHux oHkonoris (ESMO) 2018 p., ERCC1 y nauieHTiB Ha nisHix ctagiax HOKPJ.
CTaHgapToM XimioTepaneBTuyHoro nikysaHHs HOKPI
Ha 3aHegbaHuX cTajisx 3a BiACYTHOCTI ekcnpecii Apan- . . .
BepHux myTauin (EGFR, ALK, ROS ToLL0) € kombiHaLis Martepiaan | MeTOAN AOCAIIKEHHS
npenapartiB nnaTWHK 3 NaknitakcerioM, reMmumTabiHoMm, Pobota BrkoHaHa Ha 6a3i 3anopisbkoro 06r1acHOro KITiHIY-
nemeTpekceaom abo BiHopenbbiHoM [2]. OgHak BignoBigb HOTO OHKOMNOYHOro AucnaHcepy. JocnimKeHHs 3aiAcHU-
MyXIIMHY Ha NiKyBaHHS B NALJEHTIB 3 0AHAKOBUM riCTOs10- K, BOTPUMYIOYUCH MKHAPOOHUX eTUYHUX HopM. [Nepeq
MiYHAM BapiaHTOM NYXUHW W iDEHTUYHUM MiKYBaHHSAM noYaTKOM AOCHIMKEHHS KOXHWUIA MauieHT nignucas 2
MOXe CyTTEBO Bifpi3HaTUCS. Lle noB'szaHO 3 Morneky- eksemnnapu hopmu iHPOpMOBaHOI 3roau.
NSPHOK0 FETEPOreHHICTIO MYXMWH | HAsBHICTIO dhakTopiB Y pocnigxeHHs 3anyydunu 45 nadienTis i3 llIA, B i IV
XiMiOpesnCTeHTHOCTI. TOMy aKTyanbHUM € MOLYK HOBKX cragismv HOKPI (40,0 %, 51,1 % i 8,9 % BignosigHo) 3
MOMEKYNSAPHUX NYXSIMHHWUX MapKepiB, L0 MatoTb NpeauK- yepsHs 2011 go ntotoro 2014 p. Yci 3anyyeHi naujeHTy pai-
TWBHE i NPOrHOCTUYHE 3HAYEHHS. LUe He oTpuMyBanu NikysanHs 3 npusogy HOKPIi He marm B
p53 — 6aratodbyHKUioOHaNbHWIA BiNok, kWit Mae Knto- aHaMHe3i OHKOMOTYHIX 3aXBOPHOBaHb. Y [OCTimKEHHI B3AnK
YOBE 3HAYEHHS B PETYNALLT KNITUHHOTO LWKITY, anonTosy, yyactb 4 (8,9 %) xiHkn Ta 41 (91,1 %) yonosik. CepeaHin
TPaHCKPUMNLIi reHiB, BiANOBigi Ha CTpecoBi dhakTopu Ta Bik navjeHTiB — 61 pik (8ig 49 oo 76 pokis). Y BCiX NavieHTiB
penapauito AHK. MporHocTnyHe 3HaveHHs hakTopa OTpVMany ricTonoriyHy BepudikaLito npouecy. lictonorivhi
foBefeHe B 6aratbox JOCMMKEHHSX, ane, He3Baxaruun 3pasky oTpUManu nig vac chibpobpoHxockonii abo TpaHcTo-
Ha Ue, NpeauKTUBHE 3HaYeHHs hakTopa 3'acoBaHe He pakareHoi TpenaH-6ioncii nepBUHHONO Ta MeTacTaTU4YHOrO
[0 KiHug [3]. BOrHuLL,. ImyHoricToximiyHe (IFX) BOCTimKeHHs BYKOHanm
lnaTMHOBMICHI NpenapaTu peanisyoTb CBOK LUTO- yCiM nmavjeHTam Ans oLiHioBaHHs piBHiB excrnipecii ERCC1,
TOKCUYHY A0 3a JOMNOMOrOL0 3B'A3yBaHHs Monekyn AHK p53. BusHaueHHs ekcnpecii Mapkepis, siki 0bpanu, ByKo-
3 yTBopeHHaM [HK-apaykTiB, Grokyroum B Takwii cnocio Hamu, BUKOPUCTOBYHOUM CNELMAiYHI @HTUTINA: MOHOKITO-
npouecu pennikauii AHK i, BignosigHoO, Nogin nyxiMHHOT HansHe ERCC1 aHtuTino, knox 8F1 (0,2 mMr/mn) BUPOBHMK
KniTuHu [4,5]. OgHak € BHYTPILLHBOKMITUHHI MexaHiamu, 3a Thermofisher, MoHoknoHarnbHe Anti-p53 aHTUTINO, kioH PAb
[0MOMOTO0 SKVX BiAOYBaETLCA penapauiis naTMHo-iHaY- 240, BpoBHmk Abcam. Excripecito IMX-Mapkepis OLjjHioBanm
koBaHwx nowkomkeHs HK. OgHMM i3 Takmx MexaHi3mie € HaniBKINbKICHM METOAOM. Y KOXHOMY Moni OLiHIoBanu iH-
NER-kommnexc. /oro KniouoBIM enemMeHToM BBaXakTb TEHCMBHICTb 3a0apBNeHHs Ta 3arasbHy KinbkicTb 3abapere-
6inok ERCC1 (Excision repair cross-complementation HWX KIITVH Y 3pisi. IHTEHCVBHICTB 3abapBneHHs oLiHioBanu
group 1 protein), SkviA BIGHOBMIOE NOMNEPEYHi 3B'A3KN i Ak «O» (Hemae 3abapBneHHst), «1» (CBITNO-XOBTE), «2»
noaBinHi pospuem [HK-naHutoris [6,7]. KniHivHe 3Ha4eHHs (cBiTnO-KOPUUHEBE), «3» (TEMHO-KOPUYHEBE). 3aranbHy
LIbOr0 MapKepa OCTaHHIM 4acoM aKTUBHO 0BroBOpIOKTHL KinbKiCTb 3a0apBreHnX KIITVH Y KOXHOMY Moni OLiHioBanv
[8-11]. He3Baxatoum Ha BENUKY KiNbKiCTb AOCMAXKEHD, K «0» (<5 % 3abapeneHux knitnH), «1» (625 % KNiTuH),
NPEOVKTUBHE | NPOrHOCTUYHE 3HAYEeHHS LIbOro Mapkepa «2» (26-50 %), «3» (51-75 %), «4» (> 75 %). OcTatouHe
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Puc. 1. TnockokniTMHHa He3poroBina kapumHoMa nereni 3 BupaxeHoto exkcripecieto ERCC1.
Puc. 2. BucokogudepeHLiioBaHa aaeHokapLyHoMa nereHi 3i cnabkoto excnpecieto ERCCA1.

ouiHtoBaHHs ekcnpecii ERCC1 pospaxoByBanu Lnsxom
obpaxyHKy cymm 6aniB ABOX LUKan. Pesynsraru: ekcnpecis
BiACyTHA — «-» (0—1 6an), «1+» (2-3 Bamm), «++» (4-5
Gani), «+++» (67 Ganis).

YCix navjeHTiB Noginumv Ha 2 rpynu: B NepLUy BKIKOYK-
v XBOPWX i3 BICOKOH excripecieto ERCC1 (+++), y apyry —
3 HK3bKUM piBHEM ekcnpecii dakTopa (0-2+). Ekcripecito
p53 BBaXX@nM BUCOKO Npu 3abapBrieHHi 3paskiB 3+.

OCHOBHMM METOAOM MiKyBaHHS XBOPYX, KOTpi 3any-
YeHi B JOCTimKeHHs1, Byna ximioTepanis, siky oTpUMyBanm
38 (84,4 %) ocib, 3 nauieHTn He oTpUManu cnewiansHe
nikyBaHHS Yepe3 HesapoBinbHun ECOG cratyc (2 i
6inbLue Ganis), 2 navjeHTam ximioTepanis NpoTunokasaHa
yepes BaxKy CYMyTHIO NaTonorito, 2 XBOPKX BiAMOBUMM-
CS Bifj 3anNpOMOHOBAHOrO MikyBaHHA. CxeMy uunnaTuH
80 mr/m? + eTonosug 120 mr/m? otpumanu 22 (48,9 %)
nauieHTv; 11 XBOpUM NpWU3HAYEHO CXEeMy LMNnaTuH
80 mr/m? + naknitakcen 175 mMr/mM2? BHYTPILLHLOBEHHO B 1
[eHb (24,4 %); 2 nauieHTV oTpMyBanu NikyBaHHS 3a Cxe-
moto umcnnatH 80 mr/m? + remumtabit 1000 mriv? (4,4 %).

CraTncTuyHe onpauloBaHHA AaHWX BUKOHaNu
B nporpami Statistica for Windows 13.0 (niy. Ne
JPZ8041382130ARCN10-J). Ans ouiHIOBaHHS 3B'A3Ky
Mix ekcnpecieto ERCC1 i kniHiko-mopdonoriyHumm
¢hakTopamu (cTaTb, Bik, Tokanisawis Ta po3mip nyxmvHu,
HasBHICTb BigJarneHux MeTacTtasiB, ypaXeHHs perio-
HamnbHUX NiMaTUYHUX BY3NiB, iHBa3is MaricTpanbHWX
CYAVH, CTyniHb AndepeHLitoBaHHS NMyXMUHW, EKCTPECis
p53, cxema noniximiotepanii (MXT)) BMkopucToBYBanm
metog CnipmeHa. BuxvBaHiCTb navjieHTiB OLiHoBanm 3a
metofiom KannaHa—-Mariepa, nopiBHAHHS BUXKMBAHOCTI
y [BOX rpynax 3aiiicHioBany Lwnsixom nobynoeu moaeni
nponopLifHMx puankie Kokca. CTaTUCTUYHO 3HAYYLLMMK
BBaxanw pesynsratv npum p < 0,05.

PesyAbTati

Excnpecito ERCC1 cnoctepiranuy 27 (60,0 %) nauieHTiB.
Bucoky ekcnpecito caktopa BctaHosuim B 14 (31,1 %)
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Tabnuugs 1. 38’a3ok ekcnpecii ERCC1 i p53 3 kniHiko-mopdonoriyhnmu dakropamu

XapakTtepucTtuka

Al Husbka ekcnpecis | Bucoka
(0-2+)

Crapis

3A 18 400% 9 290% 9

36 23 511% 19 613% 4

4 4 89% 3 9,7 % 1
Excnpecia p53

Husbka (0-50 %) 12 267% 1 355% 1

Bucoka (51-100 %) 33 73,3% 20 645% 13

He nposoaunun 5 11,0% 29 935% 11

-

ekcnpecis (3+)

64,3 %
28,6 %
71 %

71 %
92,9 %
78,6 %

p=0,04
r=-0,3

p = 0,0003

r=05

nauieHTiB (puc. 1), HU3bKy (1+, 2+) (puc. 2) —y 13 na-
uieHTiB (28,9 %) BignosigHo. binok p53 BusBneHW y
ricronoriyHmx 3paskax 42 (93,3 %) ocib, BMCOKY ekcrpecito
daktopa cnoctepiranu y 33 (73,3 %) XBopux.
OujHtotoum 38’a30k ekcnpecii ERCC1 i3 kniHiko-mop-
¢honoriyHrmm akTopamu, He BU3HAYUIN CTATUCTUYHO
3HauyLLWiA 3B’A30K i3 BiKOM, JIoKanisaLieto Ta po3mipamm
nyxnuuu, T i N-ctatycom, cTyneHem andepeHLitoBaHHS
G i nikyBaHHaM (MXT, onepauis). OgHak BU3HAYMIN
cnabkuii, ane CTaTUCTUYHO BIPOTiAHWIA 3BOPOTHUI KOpe-
NAUINHWIA 3B’A30K 3i CTagieto 3axsoptoBaHHs (p = 0,04,
r=-0,3), NpsiMui cepeaHbOi CUK 3B'A30K 3 eKCTpECieto
p53 (p = 0,0003, r = 0,5). Nig Yac ouiHOBaHHS 3B’A3KY
ekcnpecii p53 3 kniniko-mopdonoriyHMMK hakTopamm
BUSIBUMY CTATUCTUYHO 3HAYYLLIMIA NPSIMUIA 3B'30K 3 BIKOM
nauieHtis (p = 0,01, r = 0,35), 3BOpOTHWI 3B’A30K — 3i
cTapieto 3axsoptoBaHHs (p = 0,008, r = -0,38) (mabn. 1).
MpOrHOCTMYHE 3HAYEHHS1 MOMNEKYNSPHOTO hakTopa
BM3HAYa€ 1oro BMSIMB Ha BWXMBAHICTb NaLieHTiB. Tpu-
BaniCTb XUTTS NaLieHTiB i3 BUCOKOH ekcnpecieto ERCC1
6yna BinbLUOLO, HiX Y NaLJEHTIB i3 HU3LKOK EKCMpeCietD
chakTopa. MegiaHa 3aranbHOi BUXMBAHOCTI NaLliEHTIB i3
Bucokoto excnpecieto ERCC1 craHosuna 106,5 TwxkHs, a
B NaLLEHTIB i3 HN3bKOKO EKCMPECIEH Liei NOKasHMK LopiB-
HioBaB 38 TxHiB (p = 0,002). MNopiBHAHHS BKMBAHOCTI
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KymynsTuBHa BUXUBAHICTb
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0,0 — Huabka excnpeccis
' ERCC1

0 50 100 150 200 250 300

— Bucoka excripeccis

ERCC1

Yac XuTTs (TUXKHI)

Puc. 3. BuxvBaHicTb navieHTiB i3 pisHumun piBHsmm excnipecii ERCC1.

KymynsTuBHa BUXMBaHICTb

10
09
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06
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0,0

-0,1
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Time

Puc. 4. Bnnug IMXT Ha BUXMBAHICTb NaLieHTIB i3 BUCOKOIO ekcnipecieto ERCC1.

KymynsiTusHa BUXWBaHICTb

— 3NXT
—  Ge3MXT

—— Hu3sbka excnpecis

-0,1 p53

0 50 100 150 200 250 300

—— Bucoka ekcnpecis

Yac xuTTa (TUXHI) p53

Puc. 5. Bnnus ekcnpecii p53 Ha BUXMBAHICTb NaLjieHTIB.

Tabnuus 2. BusHayeHHs He3anexHWX NPOrHOCTUYHUX (PaKTOPIB Y MavieHTiB
Ha lll-1V cTagisx HepiBHOKMITUHHOTO paky NereHis, Ski OTPUMyBanu
noniximiotepanito

ERCC1

p53

Crapis 3axBoptoBaHHs

-1,28817 Bucoka ekcnpecis (3+)

Husbka excnpecisi (0, 1+, 2+)
-0,84088 Bucoka ekcnpecis (3+)

Husbka excnpecisi (0, 1+, 2+)
1,18185 IIIA cTagisi, IIIB cTagis, IV cTagis

0,01

0,04

0,01

18
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nauieHTiB 3anexHo Big ekcnpecii ERCC1 HaBegeHi Ha
puc. 3.

Y 3aranbHin KoropTi nauieHTiB npuaHaveHHs MXT
BipOriAHO He BMNMBAro Ha Tpueanicts xutTa (p = 0,37),
K i y rpyni nauieHTiB i3 HU3bkoto ekcrnpecieto ERCC1 MXT
He noninLuye BuxuBaHicTb (p = 0,45).

Y rpyni nauieHTiB i3 Bucokoto ekcnpecieto ERCC1y
pasi nposeaeHHs MNMXT cnoctepiranu cTaTUCTUYHO 3Ha-
yyuie 36inblueHHs BuxvBaHocTi. CepenHst TpuBanicTb
XWUTTA NauieHTiB i3 BUcokoto ekcripecieto ERCC1, ski He
otpumysanu [XT, ctaHoBuna 41 TvxaeHb, a NalieHTiB,
AKi OTPUMyBanu ximiotepanito, MefiaHa BUXWBaHOCTI He
pocsrHyTa (p = 0,01) (puc. 4).

OujHI0K04M NPOrHOCTUYHY porb p53, 3'acyBanu: na-
LEHTM 3 BMCOKOKO EKCrpecielo p53 xvBYTb JOBLUE, HiX
XBOpi 3 HU3bKOIO eKcripecieto drakTopa (43,5 npotn 34,5
TxHs) (p = 0,02) (puc. 5).

Y rpyni nauieHTiB i3 BUCOKO ekcripecieto p53 meaiaHa
BWKMBAHOCTI NaLieHTiB, sKi OTpUMyBanu Xximiotepanito,
cTaHoBuna 93,5 TUXHS, WO CTaTUCTUYHO BipOrigHO A0B-
LUe, HiX XBopKX, fki He oTpumysamu MXT, — 33,0 TwxHA
(p=0,04).

Mia yac myneTMdaKTOpHOro aHanisy 3’acysanu:
ERCC1, p53 i cTagist 3axBoptoBaHHSI € He3aneXHUMK
MPOTHOCTUYHMMU (haKTOpPaMM B NALiEHTIB Ha Ni3Hix cTa-
aisix HOKP, aki otpumysanu MXT (mab6n. 2).

06roBopeHHA

OcTtaHHiM Yacom gocnipkeHHs Mmapkepa ERCC1 Buknu-
Kae yimanuin Haykoeun iHTepec [6—10]. MporHocTuyHe
Ta NPeAMKTMBHE 3HAYEHHS LibOro MapKepa 3anmiaeTbCs
HeBU3Ha4YeHuM. Y pobori Lord et al. (2002) noseneHo,
LU0 B MauieHTiB i3 HM3bkoto ekcnpecieto ERCC1 mepiaHa
BIDKMBAHOCTI Gyna iCTOTHO GiNnbLUO, HiX Y MauieHTiB
i3 BUCOKOI ekcnpecieto ¢aktopa (61,6 npotu 20,4
TWKHS) [12].

Y pocnigxerHi Olaussen et al. (2016) nokasaHo, Lo
NpU3HaYeHHs NNaTUHOBMICHUX CXeM XimioTepanii B naLi-
eHTiB 6e3 ekcnpecii ERCC1 icToTHO noninLyBano Buxm-
BaHICTb XBOPWX, LLIO He crocTepiranu y rpyni nauieHTis i3
BMCOKOI0 ekcripecieto chakTopa [13]. OnHak y AocnimKeHHi
Simon et al. (2005) Bu3Ha4eHa binbLua TpUBaniCTh XUTTS
B mauieHTiB i3 Bucokoto ekcnpecieto PHK ERCC1, Hix y
XBOPMUX i3 HU3bKO ekcnpecieto (p = 0,01) [14].

HesBaxatoun Ha BENUKY KinbKiCTb OOCHiMKeHb, WO
[OBOASTb NMPOrHOCTUYHE 3HAYeHHs Ginka p53, KinbKiCTb
[OCTiMKeHb, B SIKMX MOKa3aHa NpeauKTUBHA Porb LibOro
mapkepa, Bkpaii obMesxeHa. Y po6ori Tsao et al. y naujeHTis
3 onepabensHum HOKPJ1 i3 BUCOKoto ekcnpecieto hakTo-
pa crnocTepirany Kpawmi edekT Big ag'toBaHTHOI MXT
(p=0,02), ay rpyni 3 HU3bKOK EKCTIPECIEI0 Micnsionepa-
LiNHe nikyBaHHS He NOKpaLLyBarno pesynbsraty fikyBaHHS
(p = 0,26). Mpotarom MynsTMBapiaHTHOrO aHanidy BUCOKa
eKcnpecis p53 BU3HaYeHa sk He3aneXHUIM NPEaVKTUBHUA
mapkep edekTmBHocTi ag'toaHTHOI [XT (p = 0,05) [15].

Pesynerat, Wwo oTpumani, NigTBEpAXyY0Tb KNiHiYHe
3HayeHHs Bucokoi ekcnpecii ERCC1 i p53 sk mapkepiB
NPOrHo3y eeKkTUBHOCTI NNaTMHOBMICHOI XimMioTepanii B
nauieHTis Ha 3aHenbanux cragisx HOKPI1. HeobxiaHo
NPOZOBXWUTU JOCTIHKEHHS 3 BU3HAYEHHS NOKasaHb [0
npusHayeHHs MXT y xBopux Ha -1V cragii HOKPII.
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BucHoBKU

1. Ekcnpecia ERCC1, p53 i cTagis 3axBoptoBaHHs —
He3arnexHi MPOrHOCTVYHI pakTopy B MaLiEHTIB Ha Mi3HIX
cragisx HOKPI, ski otpumytots MXT.

2. MpwuaHaverns MXT y nauieHTiB i3 BUCOKOKO eKc-
npecieto ERCC1 i p53 cyTTEBO NOMinLye BUKMBAHICTb.

3. BusHaueHHs1 uux MapkepiB — HeobxigHe nig yac
NPOrHO3yBaHHS ePeKTUBHOCTI NiKyBaHHS B NALEHTIB Ha
nisHix cTagisx HOKPI.

MepcnekTuBK nodanbwmnx gocnigkeHb. MNnaHy-
€TbCS BMBYEHHS ekcnpecii mapkepa ERCC1 Ta iHwwmx
mapkepiB ximiopeaucteHTHocTi (RRM1, TOP2q, B-Ty-
6yniHy Ill knacy) B naujeHTiB 3 onepabenbHum HOKPI
(IA-1IA cTagii), a TakoX [OCTIIKEHHS BMNIMBY EKCMPECT
LMX MapKepiB Ha BWKMBAHICTb MaLEHTIB i MOXIMBICTb
BUOOPY cxemu ap’'toBaHTHOI MXT, BpaxoBytoUm eKCPECito
MapKepiB XiMiOpe3NCTEHTHOCTI.
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AochipkeHHA Mapkepa MioKapAiaabHoro ctpecy ST2 y XBopux

Original research

Ha 00CTPYKTHBHE anHoe CHY Ta ractpoe3odareanbHy pepAIOKCHY XBOpPoOy

B. I. KpuBenkoDAEF O, A. CBiTAMLbKa (2 *BCD

3anopi3bkni AepxXaBHUIA MEeAUYHWIA YHIBEPCUTET, YKpaiHa

A - KOHLIEMNLLS Ta AM3aNH AOCAIAKEHHS; B - 36ip AaHuMX; C - aHani3 Ta iHTepnpeTauis AaHux; D - HanucaHHs ctatTi; E - peparyBaHHs cTatTi;

F - octatouHe 3atBEpPAXEHHS CTaTTI

MeTa po6oTu — gocnignTu anHamiky mapkepa ST2 B cMpoBaTLi KPOBI XBOPYX i3 NOeAHAHNM nepebirom 06CTPYKTUBHOTO an-
Hoe cHy (OAC) i racTpoesocharearnsHoi pedonitokcHoi xsopobu (FEPX), npoaHanisysaTu oro B3aeMO3B'S130K i3 MOKasHUKaMu
AUCAYHKLIT Miokapaa.

Marepianu Ta meTtoau. Ha 6a3i HaB4anbHO-HayKOBOTO MeANYHOTO LeHTPY «YHiBepcuTeTcbka KniHikay 3OMY obcTexmnm
135 xBopwx: | rpyna — 31 nauieHT i3 TEPX, Il rpyna — 32 ocobw, siki xsopi Ha OAC, Il rpyna — 72 nauientn 3 OAC i FEPX. KoH-
TponbHa rpyna — 30 npakTniHo 3a0poByx ocib. CepeaHit Bik nauieHTiB — 48 (36; 58) pokis. pynu 3icTaBHi 3a Bikom, CTaTTIO

XBOpYMX. Y BCiX MaLieHTiB BU3Ha4amm CMpOBaTKOBWIA piBeHb Mapkepa MiokapaianbHoro ctpecy ST2. OuiHioBanu pesynsratu
avcnepcinHoro kaptyeaHHs EKI, no6osoro moHiTopyBaHHs EKI™ Ta AT, exokapaiockonii.

Pesynbratu. Y nauienTis i3 noegHaHum nepebirom OAC i FEPX Bu3Haunnu 36inbLueHHst Mapkepa ST2 nopiBHSHO 3 naLlieHTamm
KOHTPOMbHOI rpynu BABIYi, 3 XBopumu | rpynn — B 1,66 pasa, 3 nauieHtamu Il rpynu — 8 1,36 pasa (p < 0,05). Busisunu siporiaHi
KopensuinHi 38'A3kM piBHs ST2 3 iHaekcom anHoe-rinonHoe (AHI), 3 napameTpamm BapiabenbHOCTI CEpLEBOTO pUTMY, iIHAEKCOM
Miokapa 3a aaHrmu avcnepcitHoro kapTysaHHs EKT™ i napameTpamm giactonivHol dyHKLii niBoro WwyHo4ka 3a aaHummn EXOKC.

BucHoBku. XBopuM i3 komopbigH1m nepebirom 06CTPYKTUBHOTO anHoe CHY Ta racTpoe3odareanbHoi peditokCHOT XBopobun
npuTaMaHHui BULLMI piBeHb Mapkepa ST2. CupoBaTkoBa KOHLEHTpaLis ST2 Kopentoe 3 KapAioBacKynspHUMMY NOPYLIEHHAMM
y XBopux i3 noegHaHum nepebirom OAC i FEPX.

ST2 myocardial stress marker research in patients with obstructive sleep apnea
and gastroesophageal reflux disease

V. I. Kryvenko, O. A. Svitlytska

Aim. To investigate the ST2 marker dynamics in the serum in patients with combined obstructive sleep apnea (OSA) and
gastroesophageal reflux disease (GERD) and analyze its relationship with myocardial dysfunction.

Materials and methods. 135 patients were examined at the Educational and Scientific Medical Center of ZSMU “University
Clinic”: group | — 31 patients with GERD, group Il — 32 patients with OSA, group Il — 72 patients with OSA and GERD. The
control group consisted of 30 healthy individuals. The patients’ average age was 48 (36; 58) years. The groups were compa-
rable by age, gender composition. The myocardial stress marker ST2 serum level was examined in all patients. The results
of dispersive ECG mapping, daily monitoring of ECG and blood pressure, and echocardioscopy were evaluated.

Results. In patients with OSA and GERD combined course, 2-fold increase in the ST2 marker was detected compared with
patients in the control group, with patients in group | — by 1.66 times, with patients in group Il — by 1.36 times (P < 0.05).
Significant correlation between ST2 level and the apnea-hypopnea index (ANI), heart rate variability parameters, the “Myo-
cardium” index according to the dispersive ECG mapping and the left ventricular diastolic function parameters according to
echocardioscopy was revealed.

Conclusions. Patients with a comorbid course of obstructive sleep apnea and gastroesophageal reflux disease have higher
level of the ST2 marker. Serum ST2 concentration correlates with cardiovascular disorders in patients with combined OAS
and GERD.

UccrepoBaHKue Mapkepa MUOKapAUWaAbHOro cTpecca ST2 y 60AbHBIX 00CTPYKTUBHBIM
anHo3 cHa U racTpoasodarearbHon pePAOKCHON 60AE3HbIO

B. N. KpuseHko, O. A. CBeTAuLKas

Llenb pa6oTbl — nccnenoBatb AMHaMuKy Mapkepa ST2 B CbIBOPOTKE KPOBM BOMbHBLIX C COMETAHHBIM TEYEHWEM OBCTPYK-
TMBHOrO anHoa cHa (OAC) u racTpoasodhareansHon pedriokcHon 6onesHn (FOPB), npoaHanuanpoBaTth ero B3aMMocBsi3b C
nokasatensmv aucdyHKLMM M1okapaa.

Marepuanbl n metoabl. Ha 6ase y4ebHO-Hay4HOrO MEAULIMHCKOTO LieHTpa «YHuBepcuTeTckas knuHuka» 3rMY obeneno-
Banu 135 6onbHbix: | rpynna — 31 nauueHT ¢ F'OPB, Il rpynna — 32 6onbHeix OAC, Il rpynna — 72 nauuneHta ¢ OAC n MOPE.
KoHTponbHas rpynna — 30 npakTuyeckn 30opoBbix uu. CpeaHuin BospacT naumeHToB coctaeun 48 (36; 58) nert. Mpynnbi
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OpuriHaAbHI AOCAIAXKEHHS

COMOCTaBVMbI MO BO3PAcTy ¥ Nosy 6ombHbIX. Y BCEX NaLMEHTOB ONpeaensnm CbIBOPOTOUHBIN yPOBEHb Mapkepa M1okapan-
anbHoro ctpecca ST2. OueHnBanm pesynbsraTbl AUCNEPCUOHHOTO kapTuposaHus OKI, cyTouHoro MoHuTopuposanus KT 1

A, axokapanocKkonuu.

Pesynbrathl. Y nauneHToB ¢ codeTaHHbiM TedeHnem OAC 1 FOPE ycTaHoBneH pocT Mapkepa ST2 no cpaBHEHWIO C NaLmeH-
TaMu KOHTPOSbHOW rpynnbl B 2 pasa, ¢ 6onbHbiMK | rpynnbl — B 1,66 pasa, ¢ nauneHtamu Il rpynnbl — B 1,36 pasa (p < 0,05).
YcTaHOBNEHbI JOCTOBEPHbIE KOPPENSALMOHHBIE CBA3M ST2 C MHAEKCOM anHO3-rMnonHoa (AHI), c napameTpamy BapuabensHOCTU
CepaeqHoro putMma, nHaekcom Myokapg no AaHHbIM AucnepcroHHoro kapTuposaHus OKI™ 1 napameTpamu anacTonuyeckon

dyHKLMM NeBoro xenyaodka no agaHHeiM AXOKC.

BbiBogbl. bonbHbIM ¢ KOMOPOMAHBLIM TEYEHMEM 06CTPYKTUBHOTO anHO3 CHa M racTpoasodareanbHon pedritokcHo BoneaHn
npucyLy, 6onee BbICOKMI ypoBeHb Mapkepa ST2. CbIBOPOTOUHAs KOHLEHTpaLms ST2 KoppenupyeT ¢ kapanMoBacKynsipHbIMA
HapyLLeHWAMM y BOonbHbIX C codeTaHHbIM TeveHneM OAC n TOPB.

Y 2002 p. Weinberg et al. ynepLue BCTaHOBUNK, LLO iHTEP-
NENKIHOBUI PO34MHHMIA pelentop ST2 ekcnpecyeTbest
cepueBuMY KIiTUHaMK Y BignoBiab Ha MiokapdianbHWiA
cTpec [1]. Lle JocnimKeHHs NoKnano novaTtok BUBYEHHIO
poni ST2 sk NPOrHOCTUYHOTO MapKepa HeCNPUATIINBIX
CepLEeBO-CyaANHHUX NOAiA. HuHi BiZomo, WO NiABULLEHHS
piBHa ST2 crnocTepiratoTb Nif Yac po3BUTKY FOCTPOI, Xpo-
Hi4YHOT cepLieBoi HepocTaTHoCTi [3,4], iHdbapkTy Miokapaa
[1], npv pemopentoBaHHi LLNYHOYKIB CepL, (POPMYBaHHI
¢hibpo3y kapaiomioLmTis [3] Ta Npw iHLLIMX 3aXBOPIOBAHHSIX,
SIKi aCOLtOKOTbCS 3 BUCOKMM PU3NKOM KapdioBacKynsipHoT
CMepTi B NauieHTiB i3 ancdyHkLieto miokapaa [2].

13 haxoBoi HayKOBOI NiTEPATYPU BiZOMO, LLO NOEAHA-
Hu nepebir obcTpykTrHoro anHoe cHy (OAC) i racTpo-
e3odareansHoi pedritokcHoi xBopobu (FEPX) Hepigko
CYNpOBOMXKYETLCA CEPLEBO-CYANHHUMM NOPYLIEHHAMM
Ta PO3BUTKOM (haTasibHUX KapLioBacKynspHUX nogiin
(iHcbapkT miokapaa, pantoBa cepueBa cmepTb). AHani-
3yl04M HaYKOBI [AKepena, BUSBUIM NOOAVHOKI AaHi Npo
BMBYEHHSI PiBHSI Mapkepa ST2 y XBOpMX Ha i301b0BaHUI
nepebir OAC, MEPX, siki € HeogHO3HAYHMMU Ta cynepe-
ynueumm [3,5,6]. My6nikavin Wwono focnigxeHb Mapkepa
ST2 y xBopux i3 komopbigHm nepebirom OAC i FTEPXy
[OCTYMHIV (haxoBiit niTepaTtypi He BUSBUNN.

Merta po6otu

Jocnigntn anHamiky mapkepa ST2 B cupoBaTLi KpoBi
XBOPWX i3 NoeAHaHUM nepebirom 06CTPyKTUBHOIO anHoe
CHy Ta ractpoesodareantHoi pednioKCHOI XBOpooy,
npoaHanisyBaTty oro B3aeMO3B’A30K i3 MOKa3HMKamm
AncyHKLii Miokapaa.

Martepianu i meToAU AOCAIAKEHHA

Y DOCRiBKEHHS, L0 BUKOHANM B yMOBaX HaB4aslbHO-Ha-
YKOBOrO MEOMYHOTO LIEHTPY «YHIBEpCUTETChKA KriHikay
3anopi3bkoro AepXaBHOTO MeAMYHOTO YHIBEPCUTETY,
3anyyunu 135 xeopwux. MauieHTiB noginunmu Ha 3 rpynu
croctepexenns: | — 31 xsopun Ha MEPX; Il — 32 ocobm
3 i3onboBaHum nepebirom OAC, Ill rpyna — 72 ocobu 3
komopbigHum nepebirom OAC i TEPX. Y koHTponbHy
rpyny Bgiiwnm 30 npakTnyHoO 30opoBux ocib. Kputepin
3anyyeHHs B gocnimkeHHs — HassHicTb TEPX, OAC
abo noegHaHHa OAC i MEPX. Kputepii BUKIIOYEHHS:
ilLuemiyHa xBopoba cepus, roctpa abo xpoHiuHa cepue-
Ba He[OCTaTHICTb, 3anarnbHi 3aXBOPIOBaHHSA MiokapAaa,
iHpapKT Miokapaa B aHaMHesi, rocTpi abo 3aroCTpeHHs
XPOHIYHUX iHGEKLiAHNX, ayTOIMYHHUX 3aXBOPIOBaHb,

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

3MosiKiCHi YTBOPEHHS, NEYiHKOBa Ta HMPKOBa HeJocTar-
HICTb; i3 AOCTIDKEHHS BUKITHOUMIM XBOPUX, SKi MpUAManu
[B-appeHobrokatopy, agpeHOMIMETUYHI 3ac00M, CHOAINHI
npenaparty, KypuiB; BiZMOBa naLjeHTa Big yyacTi B 00-
crexeHHi. Cepepnii Bik nauieHTiB cTaHoswB 48 (36; 58)
POKiB. Y AOCTIMKeHHi B3snu y4acTb 76 (46 %) xiHok i 89
(54 %) yonosikiB. IPynn JOCHIMKEHHS 3iCTaBHI 3a BiKOM,
CTaTTo XBOPUX, PIBHEM CUCTEMHOTO apTepiarnbHOro TUCKY,
TpuBanicTio nepebiry 'EPX (p > 0,05).

[ns susiBneHHs OAC BMKOHaNM KapaiopecnipatopHe
JocnimkeHHst 3 BukopuctaHHam anapaty SOMNOcheck
micro cardio (Weinmann, ®PH). [MapameTpu peectpysanu
322.00 £o 06.00 HacTynHOro AHs, LU0 B AOCTIAKEHHI BU-
3HAUMIM K HiYHUIA Yac. Hasisricte OAC piarHocTyBanu,
konu iHgekc anHoe-rinonHoe (AHI) ctaHoBuB noHag 5
nogin 3a roauHy. 3a ctyneHem BaxkocTi OAC po3pisHsnu
3 cryneHi: | — AHI 5,0-14,9 nogji 3a roguHy, Il — 15,0-29,9
nogii 3a roguHy, Il ctyniHb — 30 i GinbLue nogin 3a roguHy
[7]. Takox aHanidyBamu iHaeKC 0GCTPYKTMBHOMO anHoe
cHy (0AHI), ingexc pecatypauii (10).

MauieHtam | Ta Il rpyn BukoHanw esocarora-
CTpOAYyoOeHOCKONi0 LMGPOBOI0 BifEOEHOOCKOMIYHOW
cuctemoto ekcrieptHoro knacy FUJINON EPX-4450HD
(AnoHis). OiarHo3 MEPX BuaHavanu 3a Bumoramm Jloc-
AHpKenecbKoi knacudikauii [8].

[ns BU3Ha4YeHHs 0COBMMBOCTEN BEreTaTMBHOIO
cTaTycy B HIYHUI Nepiod navjeHTam BUKOHyBanv Jo6oBe
MoHiTopyBaHHsa EKI™ Ta aptepiansHoro tucky (AT). MMig
yac pobosoro mMoHiTopyBaHHsa EKI («KapgioceHc ATy,
XAI-MELIKA, YkpaiHa) ouiHtoBanu napameTpu Bapia-
6enbHocTi cepuesoro putmy (BCP) B HiuHWiA nepiog 3
22.00 roguum go 06.00 paHky HacTynHoi 1obu. AHaniyBa-
nuyacogi napametpu BCP: RMSSD — kBagpaTHui KopiHb
i3 CepeaHbOro 3Ha4yeHHs KBafpaTiB Pi3HWLb BEMUYMH
nocnigosHux iHTepeanis R-R; SDNNi — cepeaHe 3i cTaH-
AapTHux BigxuneHs iHTepeanie N-N 3a KOXHi 5 XBUnuH;
pNN50 — BigcoTok kapgio-iHTepBanis, LLO BigpisHsAnMcs
Bif CycigHiX Ha noHag 50 mc, Bif 3aranbHOI KiflbKOCTi
KapaioiHTepBaniB. Y 4acTOTHI (CneKkTpanbHil) AinsHLi
ananisyanu HF, LF (NOTYyXHICTb BUCOKOYACTOTHMX i
HU3bKOYACTOTHUX KonMBaHb cnekTpa), LF/HF (koedilieHT,
SIKUIA MOKa3ye cumnaTo-napacumnatuyHuin 6anaqc), TP
(3aranbHa noTyxHicTb cnektpa) [9].

[Onsa pedinidii nopyweHb fe- i penonspusauinHnx
BIaCTVBOCTEN KapZiOMIOLWMTIB BU3HAYANM iHTErpanbHuin
iHoekc Miokapa Ha anapari «Kapgiosizop» EKCL-02-
KAPLO®2/4 [10]. Ycim XBOpvM BUKOHaMM exokapaiocKonito
(EXOKC) Ha ynbrpassykoBomMy ckaHepi MyLab 50 (Ita-
nist). AHania pesynsraris BUKOHanNM 3a pekomMeHaaLisMu
ASA/EAS (2015) [11].
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KpoB ans Bu3Ha4eHHs koHUeHTpauii ST2 B cupoBarLi
KpoBi Bpanu HaTwwe. [ocnimpkeHHs BUKOHYBanm y KiiHi-
KO-AiarHoCTUYHIl nabopatopii yHIBEPCUTETCHKOI KNiHikK
3anopi3bkoro AepxaBHOTO MeAUYHOrO YHIBEPCUTETY Me-
TOAOM iMyHOGhIyopeCLEeHLT (iMyHOhEPMEHTHMIA aHani3a-
Top «ImmunoChem 2100», HTI, CLLA), BukopucToBytoun
Habip peaktusis Critical Diagnostics (CLLA).

CraTucTMyHe onpautoBaHHS JaHWX 34iRCHUNM 3a
fonomoroto nporpamun Statistica 13.0 for Windows
(StatSoft Inc., Ne JPZ8041382130ARCN10-J). Finotesy
NPO HOPManbHICTb PO3MOAINY MOKa3HWKIB, SIKi BUBYanW,
nepeBipsany 3 BUKOPUCTaHHAM KpuTepito LLianipo-Yinka.
BpaxoBytoum, Wwo GinbLUicTb NapaMeTpiB Mana acume-
TPUYHUIA PO3NOAIN, 3HaueHHs1 HaBeaeHi sik Me (Q25 %;
Q75 %), rpynm nopiBHIOBau, BUKOPUCTOBYHOUM KpUTEPIN
ManHa-YiTHi, Kpackena-Yonica Ta 2. [1ns oLiHOBaHHs
B33aEMO3B’A3KY MiX O3HaKaMu BUKOPWUCTOBYBamnu Kope-
NAUINHWIA aHani3 i3 po3paxyHKoM KoediljieHTa paHroBoi
kopensuii CnipmeHa (r), koediuieHta y. CTaTucTuyHo
3HaYyLLMMK BigMiHHOCTI BBaxkanu npu p < 0,05.

Mig yac pocnimxeHHs AOTPUMYBanUCs NpUHLMNIB
6ioeTukun: 0cHOBHYX nonoxeHb KoHeeHLii Pagn €sponu
npo npasa NoanHn Ta biomeguumHy (sig 04.04.1997 p.),
GCP (1996 p.), lenbciHcbkoi aeknapauii BeecsiTHbOi
MeZuYHOI acoujiauii Npo eTUYHi NPUHLMMKU BUKOHAHHS
HayKOBMX MEAWYHWX AOCTIIKEeHb 3a y4acTio NMIoANHU
(1964—2000 pp.) Ta Hakady MO3 Ykpainm Ne 281 Big
01.11.2000 p. Yci nauieHTv fanm iHgopMOBaHy NMCbLMOBY
3roaly Ha 30ip Ta onpautoBaHHs iHopmalLlii.

Pe3yabTati

3a gaHumu, Wo HaBedeHi Ha puc. 1, y nauieHTiB i3 noea-
HaHum nepebirom OAC i FTEPX koHUeHTpaLis mapkepa
ST2 B cupoBartLi kpoBi 6yna 36iMbLIEHO MOPIBHAHO
3 NpaKT14HO 3popoBumMu ocobamm B 1,96 pasa, 3 XBo-
pumu Ha TEPX — B 1,66 pasa, 3 nauieHTamu, ski Manm
Tinekn OAC, — B 1,36 pasa (p < 0,001). Y xsopux llI
TPYN BUSIBUNU BMNIMB BAXKOCTi OGCTPYKTUBHOIO anHoe
Ha piBeHb Mapkepa ST2 (x2 = 14,83, df = 2, p < 0,05), a
TaKkoX MO3UTUBHMIA B3aEMO3B’SI30K BEMUYMHM Mapkepa
ST2 3 nokasHukamm KapaiopecnipaTopHOrO MOHITOPUHTY:
AHI (r = +0,66, p < 0,05), oAHI (r = +0,62, p < 0,05), 1
(r=+0,36, p < 0,05). Y nauieHTiB i3 CUHXPOHHUM Nepe-
6irom OAC i TEPX BusiBUnM BiporigHU B3aEMO3B’SI30K
Mix Mapkepom ST2 Ta iHgekcom Miokapg AucnepcitHoro
kapTyBaHHs EKT (r = +0,51, p < 0,05).

Mig vac aHanidy MopdoyHKLiOHANbHUX NOKa3HMKIB
exokapaiorpadii BCTaHOBWIW, LLO Y XBOPWX i3 NOEAHAHUM
nepebirom OAC i TEPX HasBHa giactoniyHa ancayHk-
uis miokapga (mabn. 1). Tak, B obctexeHux Il rpynu
LLOA0 navieHTiB, ki BktoYeHi B | Ta |l rpynu, BiporigHO
3MEHLLEHE CMiBBIAHOLIEHHSI MAaKCUMarbHOI LUBMOKOCTI
PaHHBOrO i Ni3HLOrO AiaCTONIYHOrO HAMOBHEHHS MiBOrO
wnyHouka (E/A) (Ha -45,03 % Ta Ha -8,18 % Bignosia-
Ho, p < 0,05); BiporigHO 36inblueHe CniBBigHOLLIEHHS
TPaHCMITPanbHOI LWBMAKOCTI PaHHBOMO AiacToMiYHOro
HaMOBHEHHS 0 LWBMAKOCTI PaHHbOTO AiaCTOMIYHOIO pyxy
miTpanbHoro kinbus (E/e’) (Ha +24,62 % Ta +8,58 %
BignosiaHo, p < 0,05). Y IIl rpyni nopiBHAHO 3 XBOPUMU
| rpynn 3apeecTpyBanu Takox 30iNbLUEHHS TPUBANOCTI
CMOBINbHEHHS NiKa paHHLOrO AiacTONIYHOMO HANOBHEHHS
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Puc. 1. BmicT mapkepa ST2 B c1poBaTLi KpOBi NaLeHTIB, kUX 06CTEXUAM, HI/MI.

*: BipOrijHa Pi3HMLA NOPIBHSIHO 3 KOHTPOMLHOIO FPYNOLD; **: BiporiaHa pisHuuAa Mix | Ta Il rpynamu;
§: BiporigHa pisHuus mix | Ta [l rpynamu; #: BiporigHa pisHuugs mix Il Ta Il rpynamm (p < 0,05).

Ta6nuus 1. MokasHuky giactoniyHoi yHKLT MiokapAa NiBOro LUMyHouKa
B 0BCTEXEHMX

Moka3Hukm, I rpyna Il rpyna Il rpyna

oanHULI FEPX (n =31) OAC (n=32) OAC +TEPX (n=72)
BUMipHOBaHHSA

E/A, ym. og. 1,240 (0,930; 1,460) 0,925 (0,810; 1,255)* 0,855 (0,685; 1,095)**#
DT, mc 165,0 (148,0; 191,0) 174,0 (150,5; 215,0) 191,0 (162,0; 223,5)**
E/E’, ym. og. 5,89 (4,87;6,61) 6,76 (5,78; 7,31)* 7,34 (6,29; 8,98)**#

*: BiporigHa pisHuua Mix | Ta Il rpynamu; **: iporigHa pishuus mix | Ta lll rpynamu; #: BiporigHa pisHuus
mix Il Ta Il rpynamm (p < 0,05).

nisoro wnyHouka (DT) Ha +15,8 % (p < 0,05). Y nauieHTiB
Il rpynu BU3HAYMNM NO3UTUBHWIA KOPENALLINHUIA 3B’A30K
piBHA Mapkepa ST2 B cvupoBaTLi KPOBi 3 BEMUYKNHOKD
Ele» (r = +0,29, p < 0,05), TpuBanictio DT (r = +0,34,
p < 0,05) i HeraTnBHWIA B3aeMO3B'A30K 3 E/A (r = -0,43).
BusHaumnu, Wwo y xsopux i3 noegHaHum nepebirom OAC
i TEPX npwv chopmyBaHHi AiacToniuHoi AncdyHKLii niBoro
LUMYHOYKa 3pOCTae CMpOBaTKOBUI piBeHb ST2 (x2 = 3,84,
df=1, p<0,05).

PosBuTok y xBopux i3 noegHaHum nepebirom OAC
i FTEPX piacToniyHol AucdyHKUiT MiBOro LWNyHOYKa,
NOpyLeHHs Ae- i penonsapusauinHix BnacTMBOCTEN
kapaiomioumTi (36inbLUeHHs iHaekcy Miokapz) cynposo-
[DKyBanocCh iCTOTHYMM NaTOMNOrMYHUMU 3MIHAMU YaCOBUX i
4aCTOTHMX MapaMeTpiB BapiabenbHOCTi CepLEBOro puTmy.
Mig yac aHanisy kopensyiHux 38’a3kiB nokasHukis BCP
Y X XBOPUX BUSIBUIV NO3UTVBHWI B3EMO3B’A30K PiBHSA
mapkepa ST2 i3 Bennumtoro SDNNi (r = +0,49, p < 0,05),
TP (r = +0,54, p < 0,05), RMSSD (r = +0,33, p < 0,05),
pNN50 (r = +0,31, p < 0,05), LF (r = +0,45, p < 0,05),
HF (r = +0,49, p < 0,05), HeraTuBHMI 3B'A30K i3 LF/HF
(r=-0,33, p <0,05).

06roBopeHHA

BiporigHe 36inblUeHHs1 CPOBATKOBOrO PiBHS Mapkepa
ST2 y xBopux i3 noegHaHum nepebirom OAC i FTEPX
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OpuriHaAbHI AOCAIAXKEHHS

CBIQUMTL NPO 3arpo3y HECNPUSTIIMBUX KapaioBacKynsip-
HUX MOAIM Y UmX nauieHTis. MigBuLLEHHS piBHA Mapkepa
ST2 npu 06CTPYKTUBHOMY anHOE CHY BiA3Ha4atoTh 1 iHLUi
asTopu [12,13]. Tak, H. K. Khattak et al. (2018) Bussununy
xBopux Ha OAC 36inbLUEHHS CPOBATKOBOI KOHLEHTpALT
ST2 3a HassHoCTI 6onto y rpyaHin knityi [12]. Y Hawwomy
JocnimkeHHi kapgianrii Bu3Hauunm y 8,2 % xsopux, y
17,5 % nauieHTiB 3apeecTpyBanu cepuesi aputmii. Bapto
3a3HaunTu, Wo y Il rpyni pedprtokcHi Goni y rpyasx i Bu-
pasHy nevito (CMMNTOMM, SiKi MOXYTb MacKyBaTV NposiBUA
6onto B AinsHUi cepus) 3acikcyBanny 31,9 % tay 81,9 %
00CTeXEHUX BiANoBIAHO.

MpoTarom OOCRigXEHHS BCTAHOBWAW BipoOrigHUin
B3aEMO3B'SI30K CMPOBATKOBOTO PiBHA ST2 Ta BENUYMHU
iHoexcy Miokapz. 38’30k LiMX NOKa3HWKIB, Ha HaLL Mormsig,
Ma€ HaA3BMYaNHO BaXNuUBE AiarHOCTUYHE 3HAYEHHS
ANS BUSIBNEHHS Y XBOPUX i3 noeaHaHUM nepebirom OAC
i TEPX cepueBoi natonorii 3 BUCOKAM PU3NKOM panTo-
BOi cMepTi. K Bigomo, 36inbLieHHs iHaekcy Miokapg
CBiJYNTb NPO MOPYLUEHHA Ae- i penonspusaLinHnx
BACTUBOCTEN KapaioMIOUUTIB, L0 MOXe ByTu BUSBNEHe
NPy NepeHanpyXxeHHi Miokapaa LUMYHOYKIB, MOPYLEHHI
NOCIiJOBHOCTI Aenonspu3aLii, po3BUTKY eNeKTPOniTHOro
aucbanaHcy, To6To cTaHax, siki MOXYTb MPU3BECTU [0
¢haTanbHUX cepueBux Nogiji i NoTpebyloTb BUKOHAHHS
fopatkoBux obcTexeHb. 3a gaHnmm Framingham Heart
Study (2012), nigBuLieHHs cMpoBaTKoBOrO piBHS ST2 B
navjeHTiB 6e3 03HaK cepLeBO-CYANHHUX 3aXBOPHOBaHb
OEMOHCTPYE CUINbHY acouiauito 3i cMepTHo Bifg YCixX
MPUYMH NPOTAroM HacTynHoro poky [13]. Bpaxosytoum
MO3UTMBHMIA B3aEMO3B'A30K CYPOBATKOBOTO piBHS ST2
i BENnYmMHM iHgekcy Miokapa, avcnepciiHe KapTyBaHHS
EKT (npocTuin y BUKOHaHHI Ta HeAopOruii METoa) AOLiNb-
HO BMKOPWUCTOBYBATW A1 CKPUHIHIY CEpPLEBO-CYANHHNX
poanapais y xsopux i3 noegHaHnm nepebirom OAC i TEPX.

Mg yac obcTexeHHs XBOpUX Ha iHPapKT Miokapaa,
rinepToHiYHy XBOPOOY, CEpLIEBY HEAOCTATHICTb AOCTIAHUKM
BYSIBAIN, LLIO MK 3pOCTaHHSAM CMPOBATKOBOI KOHLIEHTpaLi
Mapkepa ST2 i nokasHuKamy AnCcyHKLii Miokapaa niBoro
LUMyHOYKa HasiBHa BiporiaHa kopensuis [6,7,14,15]. Bu-
BYEHHS1 aHAmNOrYHMX NOKA3HWKIB Yy NaLieHTiB i3 noeaHa-
Hum nepebirom OAC i TEPX Takox nokasano HasiBHICTb
BipOrigHOrO 3B'A3KY Mix BenuumHolo ST2 i TpusanicTio
CrMOBIMbHEHHS Nika PaHHLOro AjaCTONIYHOTO HAaNOBHEHHS
NiBOrO LUNYHOYKA, CMiBBIAHOWEHHAMM MaKkCUManbHOi
LLIBWAKOCTI PaHHBOTO i Ni3HBLOrO AjacToNIYHOrO HANOBHEHHS
NiBOrO LUMYHOYKA, TPAHCMITPanbHOI LUBUAKOCTI paHHBOMo
[iaCTOMIYHOMO HANOBHEHHS! 10 LLIBUAKOCTI PaHHBOTO [iacTo-
NiYHOrO pyXy MITPanbHOro Kinbus. Ak ceigyaTh HaBedeHi
[AaHi, 36inbLUeHHs KoHUeHTpauii ST2 y cuposaTLi KpoBi
MOB'AA3aHO 3 PO3BUTKOM Y XBOPUX i3 koMOpbigHUM nepebi-
rom OAC i TEPX giactoniyHoi aucdyHKUii Miokapaa. AHa-
norivHi pesynsratv otpumanu A. D. Farcas et al. (2017),
AKi nif Yac obcTexeHHs nauieHTiB 3 OAC Takox BUABUNU
No3nTMBHY kopensujto Mapkepa ST2 i3 napametpamu
ZiactoniyHoi cpyHKLii niBoro winyHouka [16].

Otxe, B naujeHTiB i3 noegHaHum nepebirom OAC
i TEPX HasiBHE MiABULLEHHS PIBHA B CMPOBATLIi KPOBI
Mapkepa MiokapgianbHoro cTpecy ST2, siKe B LiMX XBOpUX
acouioBaHe 3 MOPYLLEHHSMW Ae- | penonsapuaaLliiHnx
BIIACTMBOCTEN KapaioOMiOLMTIB | pO3BUTKOM AiacTOMIYHOT
AnCYHKLIT Miokapaa MiBoro LnyHouKa.

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

BucHoBKHU

1. MoepHaHmi nepebir 06CTPYKTUBHOMO anHoe
CHy Ta racTpoesodareanbHoi pednoKCHOI XBOpoou
CyNpOBOMKYETLCA 3BINbLUEHHAM PU3NKY PO3BUTKY Cep-
LieBO-CyAMHHUX nogdin. Lle niaTeepaxyeTbest BiporigHnm
3pOCTaHHAM BENWYMHM Mapkepa MiokapaiarnbHOro CTpecy
ST2 B cpoBaTLi KPOBI NOPIBHSIHO 3 NPAKTUYHO 300POBM-
mm ocobamu B 1,98 pasa, xeopumm Ha TEPX - B 1,65 pasa,
nauieHtamu, siki Mmanu anHoe, — B 1,36 pa3a (p < 0,05).

2. 'Y xBopux i3 komopbigHum nepebdirom OAC i TEPX
BUSIBNeHa B3aemMogais Mapkepa ST2 i CTyneHs BaXKOCTi
06CTpYKTUBHOTO anHoe cHy (x* = 14,83, df = 2, p < 0,05).

3. NigBuLEeHHs piBHA Mapkepa MiokapaianbHOro
ctpecy ST2 npu cuHxpoHHomMy nepebiry OAC i TEPX
acoLlinoBaHe 3 NOPYLUEHHSAMMW [ie- i penonsapusaliiHux
BNACTUBOCTEN KapaiOMIOLMTIB i pO3BUTKOM AiaCTONIYHOI
AMCYHKLIT Miokapaa NiBoro LyHouKa.

MepcnekTUBM noganbWmUX AOCHiAKEHb: OLHUTH
BMICT napameTpiB OKCMAATMBHOIO CTPECY ANs BAOCKO-
HamneHHs! anropuTMIB AiarHOCTVKM Ta METOZIB KOpeKLii
MeTabonivHNX NopyLUEHb Y XBOPYX i3 NOeAHaHWUM Nepebi-
rom 0BCTPYKTMBHOIO arnHoe CHy Ta ractpoesocarearnsHoi
pednoKCHOT XBOpooMX.
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Aim. To determine the pathogenetic role of Toll-like receptors-4 (TLRs-4) in the development of anemia of inflamma-
tion (Al).

Materials and methods. The content of TLRs-4, ferritin and iron in blood serum of 78 children (1.5 + 0.4 years old on the ave-
rage) was studied by enzyme-linked immunosorbent assay. The main group included 46 children with acute inflammatory
bacterial diseases of the respiratory system, which were divided into 2 subgroups: the first subgroup included 24 children with
Al, the second — 22 children without anemia. Depending on the etiological factor, the main group was divided into subgroups:
1a - 12 patients with Al, Streptococcus pneumoniae was detected as the pathogen, 1b — 12 patients with Al, the pathogen —
Haemophilus influenzae, 2a — 11 patients without Al, the pathogen — Streptococcus pneumoniae, 2b — 11 patients without
Al, the pathogen — Haemophilus influenzae. The comparison group included 16 children with iron deficiency anemia without
inflammatory manifestations. Control group included 16 conditionally healthy children. The observation groups were repre-
sentative by age and sex of the children.

Results. It was determined that the content of TLRs-4 in children in the main group depended on the bacterial pathogen.
The content of TLRs-4 in the subgroup where Haemophilus influenzae was the etiological factor exceeded more than 2 times
the results of the control group (P < 0.05), 1.7 times the comparison group, and 2 times relative to their content in the group,
where the disease was caused by Streptococcus pneumoniae (P < 0.05). There was a close correlation between the content of
TLRs-4 in the group of patients whose disease was caused by gram-negative flora and the content of ferritin (r= 0.8, P < 0.05).
The iron in the blood serum of children with anemia of inflammation was significantly lower than in the comparison and control
groups by 1.6 times (8.78 (6.8215.30) ng/ml and 13.88 (12.74-16.52) ng/ml, respectively, P < 0.05).

Conclusions. The development of Al in young children is accompanied by an increase in TLRs-4, primarily in response to
the intrusion of gram-negative microflora (Haemophilus influenzae). The content of ferritin is directly dependent on their level,
which suggests the starting role in the protective mechanism of iron sequestration, which is an important link in the pathogenesis
of the development of Al.

Poab Toll-noai6Hux peuentopis-4 B natoreHe3i po3BUTKY aHeMii 3ananeHHA
B AiT€ PaHHbOrO BiKy

I. 0. AexeHko, A. O. Morpi6bHa
MeTa po60Th — B1BYEHHS MaToreHeTuyHoi poni Toll-noaibHmnx peuenTopis-4 (TMP-4) y po3BuTKy aHeMii 3ananeHHs.

MaTtepianu Ta metoau. Buuunu Bmict TIP-4, hepuTuHy 11 3anisa B cupoBaTLi kpoBi 78 aitei (cepeaHin Bik — 1,5 + 0,4
POKy) MeToAOM iMyHODepMEHTHOTO aHanidy. B ocHOBHY rpyny Bknoumnmv 46 fitei, siki Many rocTpi 3ananbHi 6akTepiansHi
3aXBOPIOBaHHSI OpraHiB AMXaHHs; rpyny noginunu Ha 2 nigrpynu: nepwa — 24 AMTUHU 3 aHEMI€Er0 3ananeHHs, apyra — 22
auTnHn 6e3 aHemii. 3anexHo Big eTionoriYHOro YMHHMKA OCHOBHY rpyny AOCMIMKEHHS NOAINUAM Ha migrpynu: 1a — 12
nauieHTiB 3 aHeMieto 3ananexHs, 3byaHuk — Streptococcus pneumoniae, 1b — 12 pitein 3 aHeMieto 3ananeHHs, 36yaHUK —
Haemophilus influenzae, 2a — 11 xBopux 6e3 aHeMii 3ananexHs, 36yaHuk — Streptococcus pneumoniae, 2b — 11 ocib 6e3
aHewmii 3ananenHs, 30ygHuk — Haemophilus influenzae. Y rpyny nopiBHsSHHA 3anyumnun 16 giten i3 3anisogediunTHO
aHeMieto 6e3 3ananbHKX NPOsIBIB, Y KOHTPOILHY rpyny — 16 YMOBHO 300pOBYMX AiTeN. MPynu CNOCTEPEXEHHS penpe3eHTa-
TMBHI 3a BiKOM i CTATTIO AiTeN.

Pesynkratu. BectaHosunu, wo Bmict TMNP-4 B aiteit ocHOBHOI rpynu 3anexas Big 6akTepiansHoro 36yaHvka. Bmict TMNP-4 B
nigrpyni, ae eTionoriyHnm chaktopom byna Haemophilus influenzae, Ginbl HixX yABiIYi NepeBuLLyBaB pedynbTaTh rpyni KoH-
Tponto (p < 0,05), B 1,7 pasa — rpynu NOPiBHSHHS, BABIYI — LLIOAO BMICTY Y rpyni, i€ 3aXBOPIOBaHHS 3yMOBNEHO Streptococcus
pneumoniae (p < 0,05).

BcraHoBunmn TicHUi NpsiMuin kopensauinHWiA 38’A30K MiX KoHUEHTpaLieto TIP-4 y rpyni nauieHTiB, 3aXBOPIOBAHHS SKMX Crpu-
YMHEHE rpamMHeraTuBHoO Gropoto, Ta BMicToM deputuHy (r = 0,8, p < 0,05). BMmicT 3anisa B cMpoBaTLi KpOBi AiTel 3 aHeMieto
3ananeHHs 6yB BipOrigHO HYKYMM, HiXX MOKA3HUKM rpyn NOpiBHSHHS Ta kKoHTponto B 1,6 pasa (8,78 (6,82—15,30) Hr/mn i 13,88
(12,74-16,52) Hr/mn BignosigHo, p < 0,05).

BucHoBku. Po3BMTOK aHeMii 3ananeHHs B iTeN paHHLOTO BiKy CynpOBOMKYETLCA MiABULLEHHSAM piBHs TIP-4, nepeaycim y
BiAMNOBIAb Ha rpamHeraTmBHy Mikpodonopy (Haemophilus influenzae). BMicT hepuTuHy NpsiMo 3anexuTb Bif IXHbOTO PiBHS,
LU0 Aae NiacTaBy ANs NpUnyLLeHHs WoAo nyckosoi poni TIP-4 B 3aXMCHOMY MexaHi3Mi CekBecTpaLlii 3anisa, Skun € HanBax-
NUBILLIOO NTAHKOIO B NATOreHesi PO3BUTKY aHeMil 3ananeHHs.
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Poab Toll-noa0o6HbIX peuenTopoB-4 B naTtoreHe3e pa3BUTUA aHEMUU BOCNAAEHUA
y AeTel paHHero Bo3pacTta

I. A. AexxeHko, A. A. NorpebHas
Llenb paboTbl — n3yyeHne natoreHeTudeckon ponu Toll-nogo6Hbix peuentopos-4 (TINP-4) B pa3BuTM aHeMnm BOCNaneHus.

Matepuansi u metogbl. V3yunnu conepxane TINP-4, cheppuTiHa v xxenesa B CbIBOPOTKE KPOBW 78 AeTelt (CpeaHui Bo3pacT —
1,51 0,4 rona) METOAOM MMMYHOPEPMEHTHOTO aHanm3a. B 0CHOBHytO rpynny BKIoUMnv 46 AeTeit C OCTPbIMW BOCNIANUTENbHBIMM
6akTepuanbHbIM1 3a60MeBaHNSMU OPraHOB [bIXaHus, KOTOPbIX NOAENUIM Ha 2 NOArpyNMbl: nepsast — 24 pebeHka ¢ aHemMuen
BocnaneHusi, BTopas — 22 pebeHka 6e3 aHemuun. B 3aBUCMMOCTY OT 3TMONOrMYECKOro hakTopa OCHOBHYHO rpynny Uccneao-
BaHWS pasgenuny Ha noarpynnel: 1a — 12 nauneHToB ¢ aHeMuen Bocnanexus, Bo3byautens — Streptococcus pneumoniae,
1b — 12 6onbHbIX C aHeMuelt BocnaneHusi, Bo3dyautens — Haemophilus influenzae, 2a — 11 peteit 6e3 aHemumn BocnaneHms,
B0o30OyauTenb — Streptococcus pneumoniae, 2b — 11 nauveHToB 6e3 aHemun Bocnanenus, Bo3byautens — Haemophilus
influenzae. Tpynny cpaBHeHUs cocTaBunu 16 geten c xenesoneuunTHON aHemMmel 6e3 BOCnanuTENbHbLIX NPOSBNEHUNA,
KOHTpOIbHYIO rpynny — 16 yCrnoBHO 3[0poBbIX AeTel. [pynnbl HabnioaeHUs penpeseHTaTBHbI MO BO3pacTy W nony AeTei.

Pe3ynktathl. YcTaHoBneHo, Yto cogepxanue TIP-4 y aetelt B OCHOBHOM rpynne 3aBuceno ot BaktepuanbHoro Bo3dyau-
Tens. Copepxanue TMP-4 B nogrpynne, rae atnonorudeckum aktopom 6ein Haemophilus influenzae, npesbiwano Gonee
YyeM 2 pasa pesyrnbTatbl rpynnbl koHTpons (p < 0,05), B 1,7 pasa — rpynnbl cpaBHeHUs!, B 2 pa3a borbLUe OTHOCUTENBHO MX
cogepxaHusi B rpynne, rae 3abonesanue 6bino obycnosneHo Streptococcus pneumoniae (p < 0,05). OTMeyeHa TecHas
npsiMas KOPPENsALMOHHas CBA3b Mexay cofepxarnem TIP-4 B rpynne naumeHToB, 3ab60neBaHne KOTOPbIX BbI3BAHO rpam-
oTpuuaTensbHol criopol, 1 cogepxannem cepputuHa (r = 0,8, p < 0,05). ComepkaHue xenesa B CbIBOPOTKE KPOBU AETEN C
aHeMvieli BocrarneHus ObIno JOCTOBEPHO HMKe NMokasaTtenem rpynn cpaBHEHUS v koHTpons B 1,6 pasa (8,78 (6,82—15,30) Hr/mn
1 13,88 (12,74-16,52) Hr/mMn coOTBETCTBEHHO, p < 0,05).

BbiBoAbI. Pa3BuTie aHeMuy BocnaneHus y AeTei paHHero Bo3pacrta ConpoBOXAaeTCs noBbilleHneM yposHs TIP-4, npexae
BCETO0 B OTBET Ha BHeAPEHWe rpamoTpuLaTensHomn Mukpodnopsl (Haemophilus influenzae). Copepxanue epputiHa Haxo-
ANTCS B NPSIMOIA 3aBUCUMOCTU OT UX YPOBHS1, YTO NO3BOIISIET NPEANONOXMUTL MycKOBYt0 ponb TIP-4B 3aLUTHOM MexaHu3me

CeKBeCTpaLmm xenesa, KOTOprVI SBNSETCA BAXHENLLMM 3BEHOM B naToreHe3e pa3BuUTUA aHEMK BOCNaneHus.

Toll-like receptors (TLRs) are important mediators of the in-
flammatory response and the corresponding activation of
immune cells in response to the development of the infec-
tious process and tissue damage. They are expressed on
macrophages, neutrophils, natural killers, dendritic cells
and recognize highly conserved type molecules charac-
teristic for entire groups of microorganisms, the so-called
“pathogen-associated microbial patterns”. Components of
bacterial walls can serve as examples of such structures:
lipopolysaccharides of gram-negative bacteria, peptido-
glycans and lipoteichoic acids of gram-positive bacteria,
flagellin, viral nucleic acids [1]. However, despite the very
wide variety of receptors in this family, it was found that
TLRs-4 bind predominantly to bacterial antigens [2].

It is known that in response to the inflammatory pro-
cess, an increase in hematopoiesis is observed, which
is due to the satisfaction of a high need for an immune
response. Signaling of Toll-like receptors is involved in
the regulation of hematopoiesis by inducing proliferation
and differentiation of cells of myeloid origin in response to
the inflammatory process in the body [3], and its violation
can lead to a disorder in normal hematopoiesis [4].

Hemoglobin released during erythrocyte lysis can
initiate TLRs-4-dependent signaling and trigger NF-«kB
activation in surrounding cells [5]. The role of TLRs-4 has
been proven in the implementation of hemophagocytosis,
which occurs in response to their recognition of bacterial
pathogens, by inducing macrophages [6].

Given the study of anemia of inflammation (Al), of
particular interest are the studies of Paula G. Fraenkel
(2016), which demonstrate the activation of TLRs-4
signaling in response to the release of lipopolysaccha-
ride due to bacterial infection, which, in turn, leads to
increased production of pro-inflammatory cytokines
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inducing the production of the main protein of iron depot
in the reticuloendothelial system — ferritin [7-9].

Aim
To determine the pathogenetic role of Toll-like receptors-4
(TLRs-4) in the development of anemia of inflammation.

Materials and methods

We observed 78 young children: the average age of
the patients was 1.5 + 0.4 years. The main group included
46 children with acute inflammatory bacterial diseases of
the respiratory organs: acute bronchitis was diagnosed
in 35 patients, pneumonia — in 11 children. Taking into
account the hematological picture, the patients of the main
group were divided into two subgroups: the first subgroup
consisted of 24 children with Al, which was diagnosed
4-5 days after the onset of the disease, the second — 22
children with acute bacterial diseases of the respiratory
tract without manifestations of anemia. The dominant
pathogens of acute bacterial bronchitis were identified:
Haemophilus influenzae —in 18 (50 %) children, Strepto-
coccus pneumoniae —in 16 (44 %); pneumonia — Strepto-
coccus pneumoniae —in 7 (58.3 %) children, Haemophilus
influenzae —in 5 (41.6 %). Depending on the etiological
factor, the main group of the study was divided into four
subgroups: subgroup 1a consisted of 12 patients with Al,
Streptococcus pneumoniae was identified as a pathogen,
subgroup 1b consisted of 12 patients with Al, the patho-
gen — Haemophilus influenzae, subgroup 2a included
11 patients without Al, the pathogen — Streptococcus
pneumoniae, subgroup 2b included 11 patients without
Al, the pathogen — Haemophilus influenzae.

KnaloueBble cnoBa:

aHemust
BOCMaAeHus,
Toll-nopobHbIE
peuenTopbl-4,
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Table 1. The TLRs-4 content in the blood serum of the observation groups

(Me(Q25; Q75))
Mam group, n = 46 Comparison Control group,
Subgroup 1, Subgroup 2, group,n=16 | n=16
n=24 n=22
TLRs-4, ng/ml 0.16 (0.10; 0.14 (0.19; 0.14 (0.12; 1(0.09; 0.12)
0.25) 0.20) 0.16)
Coefficient of 58.50 40.90 19.30 14.04
variation (Cv), %
*: P < 0.05 the significance of differences compared with the control group indicators.
0.6
o
0.5
0.4
0.3 o
0.2
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Fig. 1. Diagram of variation of TLRs-4 content in the blood serum of the observation groups.

1: the first subgroup; 2: the second subgroup; 3: comparison group; 4: control group.

The comparison group consisted of 16 children
with iron deficiency anemia without manifestations of
inflammatory diseases of the respiratory system. The
control group was represented by 16 conditionally healthy
children. The observation groups were representative by
age and sex of the children.

The study of the microbial spectrum of biomaterial
from the mucous membranes of the oropharynx was
carried out before antibiotic therapy was prescribed
on the VITEK 2 COMPACT bacteriological analyzer
(BioMérieux, France) using AES software: Global
CLSI-based + Phenotypic.

An enzyme-linked immunosorbent assay (ELISA)
determined the content of TLRs-4 and ferritin in the blood
serum of children of the observation groups. For the study,
the following kits were used: ELISA Kit for Toll-Like Re-
ceptor 4 (TLR4) (Cloud-Clone Corp., USA), Ferritin ELISA
(ORGENTEC Diagnostika GmbH, Germany).

Statistical analysis of the data was performed using
the statistical packages Excel and Statistica 13.0 (Stat-
Softinc. No. JPZ8041382130ARCN10-J). The coefficient
of variation Cv was calculated by the formula:

o
C,= o x 100 %, where

o — standard deviation, M — arithmetic mean.

With Cv over 20 %, it was considered that the variation
series has a large variety, at 10-20 % it is average, and
with a coefficient of less than 10 % the diversity is weak.

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

The normality check was carried out by the Shap-
iro-Wilk test. We used the method of correlation analysis
with the calculation of the Spearman correlation coeffi-
cient. With an uneven distribution of characters and a
non-linear character of the dependence, the median and
quartiles were used (Me (Q25; Q75)). To assess the dif-
ferences in indicators, the nonparametric Mann—Whitney
U-test was calculated as a nonparametric analogue
of the Student criterion. Differences were considered
significant at P < 0.05.

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

Results

The results of the study of the TLRs-4 content in the blood
serum of children under observation are presented in
Table 1.

Analyzing the results, we noted an increase in
the content of TLRs-4 in children with Al. A significant
difference between the content of TLRs-4 in the blood
serum of children under observation was observed only
between the main group and the control group (P <0.05).
A tendency to increase without a statistical difference
(P > 0.05) was revealed between the main group and
the comparison group. However, taking into account
the high coefficient of variation in the main group, we
determined a significant variation in the results in the main
group of the study (Fig. 7).

As shown in Fig. 1 in children of the first and second
subgroups a wide variability in the content of TLRs-4
(0.10-0.25 ng/ml and 0.10-0.20 ng/ml, respectively) in
the blood serum was demonstrated. Despite the fact that
there was no significant difference between the content
of TLRs-4 in the blood serum of patients of the main
group and the comparison group, in contrast to the main
group, the scatter of results in children with iron deficien-
cy anemia was not significant. The smallest variability
in the results of the content of TLRs-4 was observed in
the control group.

Taking into account the significant variability in
the content of TLRs-4 in the blood serum of patients of
the main group, which indicated its heterogeneity, we
ranked the results depending on the etiological factor.
The data obtained confirmed the logic of the assumption
made. A statistically significant increase in the level of
TLRs-4 in the blood serum of patients whose diseases are
caused by gram-negative flora (Haemophilus influenzae)
was established (Table 2).

The data obtained indicate that the development of
Al that manifested against the background of a disease
caused by Haemophilus influenzae was accompanied by
a statistically significant increase in the level of TLRs-4
in the blood serum more than 2 times in comparison with
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Table 2. The TLRs-4 content in the blood serum of the observation depending on the etiologic pathogen (Me(Q25; Q75))

m Main group, n = 46 Comparison group, n =16 | Control group, n =16

Streptococcus pneumoniae Subgroup 1a, n =12
0.10 (0.07; 0.10)*
Subgroup 1b, n =12

0.24 (0.23; 0.25)*#1

Haemophilus influenzae

Subgroup 2a, n = 11 0.14 (0.12; 0.16)
0.10 (0.10; 0.10)*
Subgroup 2b, n =11

0.2 (0.18; 0.20)*#2

0.10(0.09; 0.12)

*: P < 0.05 the significance of differences compared with the control group indicators; #: P < 0.05 the significance of differences compared with the comparison group
indicators; :: P < 0.05 the significance of differences compared with the subgroup 1a; % P < 0.05 the significance of differences compared with the subgroup 1b.

Table 3. Some indicators of iron metabolism in the observation groups (Me (Q25; Q75))

Main group, n = 48
Subgroup 1, n =26 Subgroup 2, n =22

Hemoglobin, g/L 100 (97; 107)*

RBC, T/L 3.7(3.40; 4.01)*
Ferritin, ng/mL 56.5 (48; 63)**
Iron, mol/L 8.78 (6.82; 15.30)**

101 (95; 106)

4.0 (3.50; 4.40)
435 (23; 48)*
13.1 (9.74; 17.22)

129 (119; 136.5) *
4.49(3.94; 5.04)*
52 (45; 78)#

9.85 (7.55; 12.50)*#

Comparison group, n =15 Control group, n =15

125 (119; 132)

47 (4.31;5.10)

29 (16; 50)

13,88 (12.74; 16.52)

*: P < 0.05 the significance of differences compared with the control group indicators; #: P < 0.05 the significance of differences compared with the comparison group indicators.

the control groups (P < 0.05), and 1.7 times relative to
the comparison group (P < 0.05). The content of TLRs-4
in the group of children with acute bacterial inflammatory
diseases without Al caused by Haemophilus influenzae
was 2 times higher than in the control group (P < 0.05) and
1.5 times higher than the results in the comparison group
(P < 0.05). In the group of children where Haemophilus
influenzae was the etiological bacterial pathogen, the level
of TLRs-4 was 2.4 times higher in the 1b subgroup and
2 times in the 2b subgroup compared with the indicators
of the subgroups 1a and 2a, in which the infection was
caused by Streptococcus pneumoniae. The content of
Toll-like receptors-4 in the blood serum of the main group,
the main disease in which was caused by Streptococcus
pneumoniae, did not differ from that in the control group,
and was 1.4 times lower than in the comparison group
(Table 2, Fig. 2).

Diagram of variation of the content of TLRs-4 in
the blood serum showed no scatter in subgroup 2a. The
smallest range of results was noted in both subgroups
of the main group, where Haemophilus influenzae was
the etiological factor.

We observed a direct correlation between the content
of TLRs-4 in the group of patients whose disease was
caused by gram-negative bacterial flora and the serum
ferritin content in the children under observation (r=0.8,
P < 0.05). It was noted that the content of ferritin slightly
varied between subgroups of the main group, exceeding
that in the control group (P < 0.05) and comparison
(P <0.05) (Table 3). The serum ferritin content in children
with iron deficiency anemia exceeded that in the control
group by 1.5 times (P > 0.05).

Hemoglobin content in the blood serum of the first
subgroup of the main study group showed a character-
istic laboratory picture for anemia, and corresponded to
the parameters of the comparison group (P < 0.05).

The iron content in the blood serum of children of
the main study group was significantly lower when com-
pared with the indicators of the comparison and control
group (P <0.05), however, its value did not differ between
the subgroups of the main study group, demonstrating
the developing latent iron deficiency in the second sub-
group of the main group. The level of iron in the blood

Pathologia. Volume 17. No. 1, January — April 2020
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Fig. 2. Diagram of variation of TLRs-4 content in the blood serum of the observation groups

depending on the etiologic pathogen.

1a: the first subgroup, the pathogen — Streptococcus pneumoniae; 1b: the second subgroup,
the pathogen — Haemophilus influenzae; 2a: the first subgroup, the pathogen — Streptococcus
pneumoniae; 2b: the second subgroup, the pathogen — Haemophilus influenzae; 3: comparison

group; 4: control group.

serum did not differ between the comparison and control
groups (P > 0.05), which is explained by the planned
administration of iron-containing drugs in children under-
going inpatient treatment for iron deficiency anemia. Our
study demonstrates a pronounced negative correlation
between the content of ferritin and the level of iron in
the blood serum of children who were under observation
(r=-0.8, P <0.05), which looks logical, taking into account
the pathogenesis of Al, the main link which is represented
by sequestration of iron in the depot.

Discussion

Summarizing the data obtained, it can be said that
the development of Al in young children with bacterial
diseases of the respiratory system proceeds against
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the background of a high level of TLRs-4. Additionally, it
was found that the content of TLRs-4 varied significantly
and was statistically significantly increased in cases
where Haemophilus influenzae was the etiological factor
of the disease. The obtained data can be explained by
the structural features of bacterial pathogens. The walls
of gram-negative bacteria contain lipopolysaccharide
endotoxin, which is responsible for the activation of innate
defense mechanisms through TLRs-4. In turn, lipoteichoic
acid, peptidoglycan, and lipoproteins are located on
the walls of gram-positive bacteria, which induce inflam-
matory reactions mainly through TLRs-2 [9].

The results of our study also demonstrate the differ-
ence between high levels of ferritin and the iron content
in the blood serum of children with iron deficiency anemia
compared with a group of relatively healthy children.
We suggest that the administration of iron-containing
medicines to inpatient children was a compensating
factor for iron deficiency in the blood. The studies of F.
Dumler (2003) [5,10] support our assumption. In turn,
the revealed direct correlation between TLRs-4 and
ferritin against the background of a reliably low iron level
in children of the first subgroup and latent iron deficiency
in children of the second subgroup probably indicates
immuno-sequestered iron sequestration in children from
the first subgroup, which is a leading pathogenetic link in
the development of Al. Taking into account the literature
data, we can assume that iron sequestration is the result
of activation of a number of its redistribution mechanisms
by proinflammatory cytokines in case of Al, in particular,
induction of ferritin expression [6,10,12]. The high con-
tent of Toll-like receptors-4 in serum with inflammation
anemia, proportional to the level of ferritin, suggests
their protective role, aimed at inhibiting the transport
of iron in the body. Our assumption is consistent with
studies by Carole Peyssonnaux et al. (2006), in which
the direct role of TLRs-4 in the inhibition of ferroportin
is indicated, which leads to disruption of the transport
of cellular iron into blood plasma [3,8,14]. These data
indicate a coordinated innate immune response of mac-
rophages in response to TLRs-4 signals to a decrease
in iron export by ferroportin at both transcriptional and
post-translational levels [3,15].

Conclusions

1. The development of Al in young children is accom-
panied by an increase in the level of TLRs-4, primarily
in response to the intrusion of gram-negative microflora
(Haemophilus influenzae).

2. The content of the protein complex of ferritin iron
deposition is directly dependent on the level of TLRs-4,
which suggests the role of the latter in the protective
mechanism of iron sequestration, which is an important
link in the pathogenesis of the development of inflam-
mation anemia.
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MeTa po60T1 — BUB4MTM HanaHc npo3ananbHuX i NpoTM3ananbHUX LMTOKIHIB Y PiavHi paavkynspHUX KiCT Wenen y 4opocnmx
NpY acCMMNTOMaTUYHOMY Ta KITiHIYHO MaHipecTHoMy nepebiry xBopobu.

Matepianu Ta meTogum. [locnignnu KicTo3Hy pianHy 28 SOpOCnMX HYOMOBIKiB BikoM 35—43 poku, siki XBOPI Ha paauKynsapHi KicT
wenen: B 11 oci6 bys acumnTomaTuyHuin nepebir xBopobu, y 17 — kniHiyHo MaHidecTHuii nepebir. KoHueHTpauii IL-16, IL-4,
IL-6, IL-8, IL-10 i TNF-a Bu3Haummm TBepaodasHumM iMmyHohepMeHTHUM METOLOM Ha aBTOMAaTUYHOMY iMyHO(DEPMEHTHOMY
komnnekci «GBG Star Fax 2100» BupobruuTtea dhipmn «Awareness Technology Inc.» (USA), BUKOPUCTOBYOUM KOMEPLIiiAHI
cTaHaapTHi TecT-cuctemm cipmm «Gen-Probe Diaclone» (®paHuis). CTatucTyHe ouiHIOBaHHS pe3ynbTaTiB 34inCHUNN, BUKO-
pucToBytouM cchopmoBaHy 6a3y aaHux y nporpami Statistica v. 10.0 (StatSoft. Inc., USA), Ne STA999K347156-W.

Pe3ynkrati. BetaHoBMnM, WO Npy acuMnTOMaTMyHOMY nepebiry paamKynspHuUX KicT Lenen KOHUEHTpaLii npo3ananbHux
unTokiHiB (IL-1B, IL-6, IL-8 i TNF-a) y KicTO3Hil piguHi Bynu icTOTHO MEHLLMMM, HiX KOHLIEHTpaLii MpoTu3ananbHuX LMTOKIHIB
(IL-4, 1L-10). KoHueHTpauis IL-4 wopgo koHueHTpauii IL-1B Byna BinbLuoto y 2,27 pasa, wogo IL-6 — B 3,03 pasa, wopo IL-8 i
TNF-a-82,81i2,51 pa3a BignosigHo. KoHueHTpaulist IL-10 nepesuwyysana taky ans IL-18 y 1,56 pasa, ans IL-6 —y 2,09 pasa,
and IL-8 iTNF-a — B 1,95 i 1,73 pasa BignosiaHo. Yci cniBBigHOWEHHS MK nMpo3ananbHAMM i MpoTU3ananbHUMK LUTOKIHaMK,
sIKi XapaKTepu3ytoTb GanaHc B ixHix cucTemax, Bynu MeHLUe HixX 1, WO CBiAYMUIO NPO NepeBaXaHHs! NpoTU3anarbHUX LUTOKIHIB
Hag npo3ananbHumK. MMpu KniHiYHO MaHidhecTHOMY nepebiry paguKynspHUX KiCT LWenen i3 HasiBHICTIO CUMMNTOMIB 3anarneHHs
KOHLeHTpaLji Mpo3anasbHyX LIMTOKIHIB Y KICTO3HIN pigyHi 3Ha4yLLO 36iMbLLYBaNCh, @ 3pOCTaHHS KOHLIEHTPALLI LIMTOKIHIB i3 mpoTy-
3ananbHoto Aieto Byno BigHOCHO HE3HAYHNM; OTXe, CMIOCTEpIrank NepeBaxaHHs Npo3ananbHUX LMTOKHIB Had NpoTU3ananbHUMK.

BucHOBKM. ACUMNTOMATUYHWIA | KNiHIYHO MaHihecTHUI nepebiry paamkynsapHUX KiCT Lienen Biapi3HSTLCS 3a KOHLEHTpa-
uismu i BanaHcom nposananbHuX i NpoTU3ananbHUX LATOKIHIB y cknagi KiCToaHoi piguHu. Mpy acumnToMatnyHomy nepebiry
PaanKynsapHUX KicT Wenen 6e3 cMNTOMIB 3ananeHHs B KICTO3Hil pigvHi KOHLEeHTpaLii npo3ananbHux uutokiHis (IL-16, IL-6,
IL-8 i TNF-a) icTOTHO MeHLLi, HiX KOHLeHTpaLii npoTuaananbHux uutokiHis (IL-4, IL-10). Mpu knitivHo MaHipecTHoMy nepebiry
paguKynsApHUX KICT Luenen i3 HasBHICTIO CUMNTOMIB 3ananeHHsl B KICTO3HIM PigWHi KOHLEHTpaLii npo3ananbHuX LIMTOKIHIB
iCTOTHO 36iNbLUYIOTLCS N NEPEBAXAOTb HAZ KOHLEHTPALSIMY LMTOKIHIB i3 NPOTU3ananbHo Ajeto.

The balance of pro-inflammatory and anti-inflammatory cytokines in the fluid
of the radicular cysts of the jaws in adults in asymptomatic and clinically manifest course
of the disease

I. S. Haidash, O. V. Burtsev

Aim. The aim of the work is to study the balance of pro-inflammatory and anti-inflammatory cytokines in the fluid of radicular
jaw cysts in adults with asymptomatic and clinically manifest course of the disease.

Materials and methods. Cystic fluid was studied in 28 adult men aged 35-43 years with radicular cysts of the jaws, of which
11 patients had asymptomatic course of the disease, and 17 patients had clinically manifest course. The concentrations of
IL-1B, IL-4, IL-6, IL-8, IL-10, and TNF-a were determined by the enzyme-linked immunosorbent assay using the automatic
enzyme-linked immunosorbent assay “GBG Star Fax 2100” from “Awareness Technology Inc.” (USA) with the help of com-
mercial standard test systems of company “Gen-Probe Diaclone” (France). Statistical evaluation of the obtained results was
carried out using formed database in the program Statistica v. 10.0 (StatSoft. Inc., USA), No. STA999K347156-W.

Results. It was found that in the asymptomatic course of the radicular jaw cysts, the concentrations of pro-inflammatory
cytokines (IL-1B, IL-6, IL-8 and TNF-a) in the cystic fluid were significantly lower than the concentrations of anti-inflammatory
cytokines (IL-4, IL-10).The concentration of IL-4 was 2.27 times higher than the concentration of IL-1B, 3.03 times higher
than IL-6, and 2.81 and 2.51 times higher than IL-8 and TNF-a respectively. The concentration of IL-10 exceeded that for
IL-1B by 1.56 times, for IL-6 — by 2.09 times, for IL-8 and TNF-a — by 1.95 and 1.73 times, respectively. All ratios between
pro-inflammatory and anti-inflammatory cytokines, which characterized the balance in their systems, were less than 1, which
indicated the predominance of anti-inflammatory cytokines over pro-inflammatory. In the clinically manifest course of radicular
cysts of the jaw, with the presence of symptoms of inflammation, the concentrations of pro-inflammatory cytokines in the cystic
fluid increased significantly, while the increase in the concentrations of cytokines with anti-inflammatory action was relatively
insignificant, and therefore there was a predominance of pro-inflammatory cytokines over anti-inflammatory.
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Conclusions. Asymptomatic and clinical manifest course of the radicular cysts of the jaw have differences in the concentrations
and balance of pro-inflammatory and anti-inflammatory cytokines in the composition of the cystic fluid. In the asymptomatic
course of radicular cysts of the jaw, in the absence of symptoms of inflammation, the concentration of pro-inflammatory cytokines
(IL-1B, IL-6, IL-8 and TNF-a) in the cystic fluid is significantly lower than the concentrations of anti-inflammatory cytokines
(IL-4, IL-10). In the clinically manifest course of radicular cysts of the jaw, with the presence of symptoms of inflammation, in
the cystic fluid, the concentrations of pro-inflammatory cytokines significantly increase and prevail over the concentrations of
cytokines with anti-inflammatory effects.

banaHc npoBoCcnaAMTEAbHbIX U NPOTUBOBOCNAAMTEAbHbIX LUTOKUHOB
B XXMAKOCTHU PaAUKYAAPHbIX KUCT yeAloCTEN npv aCUMNTOMaTUYHOM
U KAMHUYECKHU MGHM(I)GCTHOM TeYeHUH 6onesHU

W. C. Tanpaw, A. B. Bypues

Lenb pa6OTbl = U3y4nTb HanaHc npoBoOCNaNUTENbHbIX U NPOTUBOBOCNANTUTENBbHbLIX LUTOKUHOB B XWOKOCTU paguKynapHbIX
KUCT YentocTen Y B3POCIbIX Npy acCMNTOMaTU4eCKOM U KIMUHUYECKN MaHVIq)eCTHOM Te4yeHun GonesHu.

Matepuanbl 1 meToAbl. MiccnenoBanu KUCTO3HYHO KIAKOCTb 28 B3pOCHbIX My4MH Bo3pacTom 3543 ropa, 6onbHbIX paauky-
NSAPHBLIMK KUCTaMK YentocTelt: y 11 naumeHToB 6bINo acumnToMaTuyeckoe TedeHne 6onesHu, y 17 — KIMH1Yecku MaHudecTHoe
TeyeHne. Onpegenexne koHueHTpauwi IL-16, IL-4, IL-6, IL-8, IL-10 n TNF-a npoenu TBepaodasHbIM UMMYHODEPMEHTHBLIM
MEeTOA0M Ha aBTOMAaTUYECKOM MMMyHOdhepMeHTHOM komnnekce « GBG Star Fax 2100» npoussoacTsa upmbl «Awareness
Technology Inc.» (USA)c ucnonb3oBaHnem KOMMEPYECKUX CTaHAAPTHbIX TeCT-cucTeM chupMbl «Gen-Probe Diaclone» (®pan-
umst). Ctatnctmyeckyto 06paboTKy pesynsTaToB NPOBENU € UCMOMNb30BaHWEM CHOPMUPOBAHHON 6asbl AaHHBIX B NporpaMme
Statistica v. 10.0 (StatSoft. Inc., USA), Ne STA999K347156-W.

Pesynbrathbl. YCTaHOBUNW, YTO NPU aCUMNTOMATUHYECKOM TEYEHWUW PASMKYNSIPHBIX KUCT YentocTel KOHLEHTpaLmn npo-
BOCManuUTenbHbIX LMTokMHOB (IL-1B, IL-6, IL-8 n TNF-a) B KNCTO3HOM XMAKOCTY ObINK 3HAYUTENBHO HUXE KOHLIEHTpaLuii
npoTUBOBOCNANMTENbHBLIX UMTOKUHOB (IL-4, IL-10). KoHueHTpaums IL-4 oTHocuTenbHO koHueHTpaumm IL-1B Bbina Bbiwe
B 2,27 pasa, otHocutenbHo IL-6 — B 3,03 pasa, otHocuTensHo IL-8 iTNF-a — B 2,81 1 B 2,51 pasa COOTBETCTBEHHO.
KoHueHTpaums IL-10 npesbiwana Takyto ans IL-18 B8 1,56 pasa, ans IL-6 — B 2,09 pasa, ans IL-8 n TNF-a — 8 1,95 1
1,73 pa3a cOOTBETCTBEHHO. Bce cooTHOLWEHNs Mexay NpoBocnanmTeNbHbIMU 1 NPOTUBOBOCNANUTENBHBIMU LIUTOKMHAMK,
KOTOpbIE XapakTepm3ytoT BanaHc B Ux cuctemax, Obinm HUXe eQuHNLBI, YTO CBUAETENbCTBOBANO O NpeobnagaHny npo-
TUBOBOCNANMUTESbHbIX LUTOKMHOB HaZ NPoBOCNanuUTenbHbIMK. Mpy KIMHNYECKN MaHU(ECTHOM TEYEHWUM PAANKYNSPHBIX
KMCT YentocTew C HanMyMemM CUMNTOMOB BOCNANEHNst KOHLEHTPaL/MWM NPOBOCManuUTENbHbIX LLUTOKUHOB B KMCTO3HOM XUA-
KOCTM 3HA4YUTENbHO YBENUYMBAMNNCH, @ YBENUYEHUE KOHLEHTPALMIA LIUTOKVHOB C MPOTUBOBOCMANUTENBHBIM AENCTBUEM
ObINO OTHOCUTENIbHO HE 3HAYUTENbHBIM; 3HAYMUT, UMENO MecTo npeobnagaHne NPOBOCNANUTENbHBLIX LIMTOKMHOB Had
NPOTUBOBOCNANNTENbHBIMY.

BbiBoAbI. ACUMNTOMATUYECKOE W KIMHUYECKN MAHU(ECTHOE TeUYEHWE PaAMKYNSPHBLIX KUCT YentocTel OTInYakTes no
KOHLiEHTpaLmsM 1 6anaHcy NpoBOCManMTENbHBIX 1 MPOTUBOBOCTANMTENBHBIX LIUTOKWHOB B COCTABE KUCTO3HOMW XUAKOCTMU.
Mpn acumnTOMaTU4ECKOM TEYEHUM PaaUKYMSPHBLIX KACT YEMOCTEN NPU OTCYTCTBUMM CUMMTOMOB BOCMAmNEHUs B KUCTO3HOM
XKUOKOCTM KOHLEHTpaLMM NpoBocnanuTenbHblX uuToknHoB (IL-1B, IL-6, IL-8 n TNF-a) 3HaunTenbHO HIMKE KOHLEHTpaLui
NPOTUBOBOCMANUTENBHBIX LUTOKMHOB (IL-4, IL-10). Mpu KNHUYECKN MaHNDECTHOM TEHYEHUN PaaUKYNSPHBIX KUCT YemocTen
C HanM4Mem CUMMTOMOB BOCMANIEHNS B KUCTO3HOM XMAKOCTU KOHLIEHTPALMW NPOBOCTANUTENbHbIX LIUTOKVHOB 3HAYNTENBHO
YBENWUMBAOTCS U NpeobnafatoT Hag KOHLEHTPaLUSIMIA LIUTOKMHOB C NPOTUBOBOCTANNTENbHLIM AENCTBUEM.

PagukynspHi kictu wenen (PKL) — gosoni nowwumpexa
cTomartorioriyHa naTororis, Siky 4iarHOCTY0Tb Y JOPOCANX
y 22-60 % Bunagkis [1,2].

PKLL, cknagatotbes 3i cnony4HOTKaHWHHOT 060NOH-
Ku, Wwo 6e3nocepenHbO NpUMSArae 40 HaBKOMULLHLOT
KiCTKW, 3cepeaunHu obornoHka B1cnaHa baratoLaposum
NackuM HEe3pOoroBifiuM eniTeniem, KU 3a HasBHOCTI
3ananeHHs MOXe HeKpoTW3yBaTMCS 4YacTkoBo abo
noBHicTo. BHyTpiwHin BmicT PKLL — piguHa, Tck sikoi
OiNbLUWIA, HiXX HABKOMMULLHBLOT KICTKOBOI TKaHWUHU. HAKLLO
Hemae 3anasneHHsl KicTu, piguHa nposopa, Conom's-
HO-XOBTOrO Komnbopy [3].

PKLL, moxyTb MaTn acumnTomatnyHwii nepebir, ix
BUSIBNSAKOTb BUMAAKOBO Nif Yac PEHTreHOSOorYHOro J0-
CNimKEHHA 3 MPUBOAY Pi3HOMAHITHUX CTOMATOSONYHIX
naTonorin [4-6).

Y BUNagKy iH(iKyBaHHS OLOHTOrEHHOI0 MIKPOIIOpOto
y PKLL BMHMKae 3ananeHHsi, @ OTxe KIiHiYHWiA nepebir
PKLL mae kniHiYHO MaHIheCTHUI xapakTep i CynpoBo-
[DKYETBCA CUMATOMamK 3ananeHHs [7-9].
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Bigowmo, o B hopmyBaHHi PKLL, a Takox B iIHTUMHUX
MexaHi3Max BUHUKHEHHSI 3ananeHHs 6epyTb yvacTb
YUCTEHHI LWUTOKIHW, B TOMY YWCHi iHTEpnenkiHu, cepen
AKUX BUPI3HSIOTL rpyny npo3ananbHux (IL-18, IL-6, IL-8)
i npotusanansHux (IL-4, IL-10) iHTepnerkiHiB [10-12].
[lo npo3ananbHUX LUTOKIHIB HAaNeXuTb TakoX hakTop
Hekposy nyxnuH — TNF-a [13].

BuBYeHHS y TKaHWHI KICT KOHLEHTpaLii npo3ananb-
HUX | NpOTU3ananbHUX IHTEPSIENKIHIB 3anexHo Big Kni-
HiYHOrO (aCMMNTOMATWYHOIO UM KITIHIYHO MaHiPeCTHOrO)
nepe6iry PKLL mae ynmanuin npaktuyHui intepec. Y
HayKOBMX MpaLsix Tak1in acnekT npobnemu JOCMiMKEHO
HEeOCTaTHBO.

Merta po6otu

BuBunTy BanaHc nposananbHuX i NpoTM3ananbHUX Lu-
TOKIHIB Y PiWHI pagvKynspHUX KiCT Luenen y 4opociunx
npyv acMMNTOMaTUY4HOMY Ta KMiHIYHO MaHipeCcTHOMY
nepebiry xsopobu.

KntoueBble croBa:

PaAVKYASIpHblE
KWUCTbI YEAIOCTEN,
MHTEPAENKUHBI,
daKTop Hekpo3a
Onyxoner,
BOCMaAEHMe.
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Tabnuus 1. KoHueHTpaUii LMTOKIHIB Ta IXHE CMiBBIQHOLWEHHS B €KCTPaKTi TKAHWUHW
pafuKyNsipHUX KICT LENen y JOPOCAMX NpW acCUMNTOMaTUYHOMY Ta KMiHIYHO
MaHicecTHOMY nepebiry xBopotu

Moka3Huk,
OAMHULI BUMipIOBaHHA

IL-1B, nr/mn
IL-6, nr/mn
IL-8, nr/mn
TNF-a, nr/mn
IL-4,nr/mn
IL-10,nr/mn
IL-1B/IL-4, y.0.
IL-6/IL-4, y.0.
IL-8/IL-4, y.0.
TNF-a/IL-4, y.0.
IL-1B/IL-10, y.0.
IL-6/IL-10, y.0.
IL-8/IL-10, y.0.
TNF-a/IL-10, y.0.

PiBeHb
3HauywocTi (p)*

AcumnTtomatuyHui | KninivHo
nepe6ir PKLL| MaHiheCcTHUIA

(n=11) nepe®6ir PKLL,
(n=17)

8,20 £0,36 39,48 + 0,85 <0,0000001
6,13+0,33 22,38 0,75 <0,0000001
6,59 0,35 28,15+ 1,09 <0,0000001
7,40+ 0,41 24,32 +0,78 <0,0000001
18,58 £ 0,78 24,13+0,76 =0,000029
12,83 £ 0,66 14,04 £ 0,64 =0,200064
0,44 £0,01 1,65+ 0,02 <0,0000001
0,33 +£0,01 0,93 0,01 <0,0000001
0,36 £ 0,01 1,16 £ 0,01 <0,0000001
0,40 £0,01 1,01+0,01 <0,0000001
0,64 £0,01 2,86 £0,07 <0,0000001
0,48 £0,01 1,61+0,02 <0,0000001
0,51+£0,01 2,02 £0,02 <0,0000001
0,58 £ 0,09 1,75+0,03 <0,0000001

*: piBEHb 3HAYYLLOCTi (p) po3paxyBanu Mix rpynamu 3icTaBneHHs 3a ABOBUOIPKOBUM KpUTEpiEM
CTblofileHTa Ans He3B'sA3aHNX CYKyMHOCTeN.

Martepianu i meToAU AOCAIAKEHHA

KicTosHy piguHy oTpumanu nig 4ac umctektomii y 28
xBopux Ha PKLL vyonogikie Bikom 35—43 poku. MaujieHTiB
NOAINMAM Ha 2 Tpynu 3anexHo Big KniHiYHoro nepebiry
PKLL;: nepwa — 11 oci6 3 acumntomatnyHum nepebirom
PKLL, kicTv BMsiBNEHi BUNagKoOBO N Yac PeHTreHomno-
riyHoro obcTexeHHs Lwenen; apyra rpyna — 17 oci6, B
Akux PKLL (kpiM pEHTreHOMOoriYHOro BUSIBIIEHHS) Manm
KNiHIYHO MaHicheCTHWIA nepebir 3 03Hakamy 3ananeHHs
(cybhebpurnbHa nuxomaHka, rinepemist, 6inb i Habpsk y
MexXax NpUYNHHKX 3y6iB).

BupanenHs PKL y nauieHTiB 060x rpyn BUKoHanw
nig yac 3y6036epiranbHOI LMCTEKTOMIT 6€3 CKOPOUEHHS
BEPXIBOK MPUYMHHUX 3y6iB, KICTKOBWIA AEEKT 3an0oBHU-
1N KiCTKOBO-NNacTuyHuM matepianom Konanax JIM 3a
METOAMKOIO, SiKy po3pobunm (nateHT Ykpainu Ne137268).

Matepian 4ns QocnimkeHHs — KicTo3Ha piguHa, Wwo
oTpUManu WNpMLOM nif Yac BUKOHAHHS LUCTEKTOMIl.
PignHy 30upanu y nnacTukoBi cTepunbHi Npobipku i
36epiranu y kpioctati npu -20 °C. MNeper BU3HAYEHHAM
KOHLEHTPALLiM LIMTOKIHIB PiayHY KICTU pO3MOPOXYBany.

KoHueHTpauii IL-1B, IL-4, IL-6, IL-8, IL-10 i TNF-a
BU3Ha4Yanu TBepAodasHUM iMyHOEPMEHTHUM METO-
[IOM Ha aBTOMaTU4YHOMY iMyHODEPMEHTHOMY KOMMIEKCI
«GBG Star Fax 2100» BupobHuLTBa dhipMu «Awareness
Technology Inc.» (USA), BUKOPUCTOBYHOUM KOMEPLINHI
CTaHaapTHi TecT-cuctemm ipmm «Gen-Probe Diaclone»
(PpaHuis).

CraTtucTiyHO pesynsTaTyt JOCHiMKEHHS onpaLoBanu
napameTpUYHIMM METOAAMM, BUKOPUCTOBYHOUM NporpaMy
STATISTICA v. 10.0 (StatSoft. Inc., USA), niueH3inHun
Ne STA999K347156-W. Tun po3noainy B CyKynHoC-
TAX — HOpManbHWiA. CTaTUCTUYHUIA aHani3 BUKOHanM 3a
[1BOBMGipkoBUM KpuTepieM CTblogeHTa Ans He3B A3aHUX
CyKynHocTei. BiaMiHHOCTI BBaXanu BipOrigHAMU Npu
p <0,05.
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PesyAbTati

Y XBOPUX 3 aCMMNTOMATUYHUM i KNiHIYHO MaHidecT-
Hum nepebirom PKLL B ekcTpakTax KiCTO3HOI TKaHUHU
BCTAHOBMWSIN BiAMIHHOCTI KOHLIEHTpaLii npo3anasnbHuX
i NpOTU3ananbHUX IHTEPNENKIHIB Ta iXHiX CMiBBigHOLEHb
(mabn. 1).

Mpv acumnTomatnuHomy nepebiry PKLL| koHLeHTpa-
uii npo3ananbHux uurokixis (IL-1B, IL-6, IL-8 | TNF-0) B
KICTO3HIN pignHi By iCTOTHO MEHLLMMM 38 KOHLEHTpaLii
npoTu3ananbHux umuTokiHia (IL-4, IL-10). KoHueHTpauis
IL-4 wopo koHueHTpaLji IL-1@ 6yna binbLuoto y 2,27 pasa,
wopo IL-6 -y 3,03 pasa, wopo IL-8 i TNF-a-y 2,81i2,51
pasa BignosiaHo. KoHueHTpauia IL-10 nepesuiysana
Taky ans IL-1B B 1,56 pasa, ans IL-6 —y 2,09 pasa, ans
IL-8 i TNF-a — B 1,95 i 1,73 pasa BignosigHo. Yci cnis-
BiZHOLLEHHS MK npo3anarnbHuMK i npoTu3anansHUMm
LIMTOKIHAMK, siKi XxapakTepuaytoTb BanaHc y ixHix cucte-
max, bynv MeHLwMK 3a 1; Lie CBigYMIIO NPO NepeBaxaHHs!
npoTu3ananbH1X LMTOKIHIB Haa npo3anarnbH1Mm.

Mpw KniHiYHO MaHichecTHoMy nepebiry PKLL i3 HasB-
HICTIO CMMTOMIB 3ananeHHs KOHLEHTpaLii mposanarnbHmX
LIMTOKIHIB Y KICTO3HII piauHi 3HavyLLo 36inbLuyBanice, a
3pPOCTaHHS KOHLEHTPpaLii LMTOKIHIB i3 NpoTM3anansHO0
Jiet0 BiQHOCHO He3HayHe; OTXe, criocTepirany nepesa-
XaHHS! Npo3anasnbHWX LIMTOKIHIB Haj, npoTu3anansHuMm.

Mpw kniHiYHO MaHidhecTHoMy nepebiry PKLL| koHueH-
Tpauis IL-1B y KicTo3HUX ekcTpakTax Byna GinbLuoto 3a
Taky npu acumntomatuyHomy nepebiry PKLL y 4,81 pasa,
KoHLeHTpauis IL-6 Buwa y 3,65 pasa, a IL-8 iTNF-a - 6inb-
we B 4,27 iy 3,28 pasa BignosigHo. CTyniHb 36inbLIEHHS!
KoHUeHTpauin IL-4 i IL-10 npw kniHiYHO MaHicheCTHOMY
nepebiry PKLL nopieHioas 1,30 i 1,09 pasa BignosiaHo
LLOAO aHasor4YHMX KOHLEHTpaUin Y nauieHTiB 3 acumn-
TOMaTN4HMM nepebirom XBopoou.

CyTTeEBE HAKOMUYEHHSI MpO3ananbHUX LUTOKIHIB Y
TkaHwHi PKLL| amiHtoBano 6anaHc y cuctemi nposananbHi/
npoTM3anarnbHi LMTOKIHM B Bik npo3anarnbHuXx. Lie Busisu-
nocsi B 36inbLUeHHI KoedilieHTiB noHas 1y cniBBiAHOLEH-
HSIX MiXk po3ananbH1UMK i NpoTu3anarnbHAMI LIMTOKIHaMK.

KoHueHTpauis IL-4 y KICTO3HIN piguHi Npu KniHiYHO
maHichectHomy nepebiry PKLL, Byna meHLUot0 3a Taky Ans
IL-1B B 1,65 pasa, npoTu koHueHTpaLin IL-8 — meHLwoto B
1,16 pa3a. banaHc y cuctemi TNF-o/IL-4 nopisHioBaB 1, a
B cuctemi IL-6/IL-4 ctaHoBwB 0,93 + 0,005 y.0. (ue y 2,53
i 2,82 pasa Bigno.iaHo GinbLue 3a aHanorivHi koediLieHTM
npv acumnTomatnyiHomy nepebiry PKLL).

Y KICTO3HiN piguHi Big NauieHTiB i3 KMiHIYHO MaHidecT-
Hum nepebirom PKLL koHueHTpauis IL-10 6yna y 2,86
pa3a MeHLoto 3a Taky ans IL-1B, Huxuyoto B 1,61, 2,02
1,75 pa3a BignoBigHo 3a KoHUeHTpauii IL-6, IL-8 i TNF-a.

06roBopeHHA

LinTokitm 6epyTb y4acTb He Tinbku B MexaHiamax 3ana-
NeHHs, ane 11y BigHOBNEHHI TKaHWH i pe3opOuii kicTku [14].

HesanexHo Big xapakTtepy nepebiry pagukynspHux
KICT Wenen, AXeperiom LMTOKIHIB y KiCTax € KMiTUHM
KICTO3HMX Kancyn: Makpodaru, rmagki knituHu, gidpo-
6nacTu, enitenianbHi KNMiTMHW. Tak, CeKpeTopHa BiANoBiab
Makpodarie 3anexHo Big 0COBIMBOCTEN UYMHHWMKA, IO
cTumyntoe, Moxe Biabyeatucs wnsxom Th1 abo Th2
Bignosigew [14,15].
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AHania iMyHOpeaKTUBHOCTI B paauKynsipHUX KicTax
6e3 yTOUYHeHHs xapakTepy ixHboro nepebiry nokasas
cytTeBy ekcnipecito IL-1a, IL-10 Ta TNFa B enitenii Ta
Me3eHXiMi paguKynapHUX KiCT Npu cniBeigHoLWeHH IL-1a
<IL-10 (p < 0,01) [10].

Y pnocnigax [11] ouiHtoBanu ekcnpecito npo3anansHuX
(IL-1B, IL-6, IFNy i TNF-a) i npotm3ananbHmx (IL-4 i TGF-()
LIMTOKIHIB Y rpaHynboMax Ta anikanbHuX Kictax. Bussunu,
Lo IL-4 6yB HanbinbLL BUPaXXeHUM MEAIATOPOM i B KiCTaX,
i B rpaHynbomax. Y kictax ekcnpecis IL-6 6yna icToTHO
MeHLLoto, HiX IL-4 (p =0,001)i IFNy (p = 0,004). XapakTtep
nepebiry anikanbHWX KiCT 4OCRIOHVKV He onucani.

CtBepaxytoum, LWo iHTepnenkiH-1 6epe yyacTb y
pe3opbuii kicTKOBOI TkaHWHK [12], B nepianikanbHWX
rpaHynboMax i Kictax Aocnigunu piBHi ekcnpecii IL-1a i
IL-1B. Pesynsratu imyHothepMeHTHOMO aHanidy nokasa-
M, wo pieHi IL-1a i IL-1f 6inbLwi B rpyni nepianikanbHoi
rpaHynbOMU, HIX Y paguKynspHIn KiCTi Ta HOpManbHUX
KOHTpOIbHUX rpynax (p < 0,05). BctaHoBUNM No3uTuBHY
Kopensiito Mix piBHsMM ekcnipecii IL-1a, IL-1B i cTyneHem
3anarneHHs npy nepianikanbHUX rpaHynboMax 3 NEPBUH-
HuX 3y6iB (p < 0,05).

IMyHOricTOXiMiYHMI aHani3 LMKNOOKCUreHasmu-2 i
TNF-a B 3pa3kax nepianikansHUX rpaHynboM i KOpEHEBUX
KicT [13] nokasaB nogibHy ekcnpecito Lyx MegiaTopis
3ananexHs, xo4a cekpeuis TNF-a makpodaramu i um-
KrookcureHasu-2 6yna [eLuo BULLOK B nepianikanbHuX
rpaHynboMax, Lo BKasyBano Ha GinbLuy 3ananbHy Bid-
MOBIfb Y LIMX YP@XKEHHSIX.

3a gaHumu [14], cepeaHs KinbKiCTb MagKUX KMiTUH i
makpodariB y rmuboKvIX i MOBEPXHEBKX AinsHkax ¢ibpos-
HOI Kancymv paaukynspHoi KicTW CTaTUCTUYHO 3HaYyLLOT
pisHMLi He Mana. Ane cepefHst KinbKicTb rMagKux KNiTuH y
NOBEPXHEBMX AiNsiHKax Gibpo3Hoi kancynm Oyna B kictax, siki
nokasarm iHTEHCUBHE NOBEPXHEBE 3anarneHHs! i ek30LMTO3.
Makpodharu HanvacTiLLe BUSIBNSANY B [insiHKaX, ski nokasa-
nn excnpecito IL-6, a IL-6 byB HaiimMeHLLe excrpecoBaHuii
y mubokvx ainsHkax ¢ibpo3Hoi kancynu kicT. JocnigHukm
npunyckatoThb, WO IL-6 He € OCHOBHMM MeaiaTopom pesop-
Ui KICTKOBOT TKAHMHW NPV BENMKMX NepianikarbHX KicTax.

Y pocnipkeHHi [15] ouiHtoBanu yyacTb sk Th1,
TaK i Th2 Bignosige y nepianikanbHWX KiCcTax LUMASXOM
HasBHOCTI Makpodaris M2, a Takox rocTpux LMTOKIHIB
IL-18, TNF-a i IL-6. ImyHoekcnpecito IL-1B, IL-6, TNF-a
i CD163 aHanidyBanu B kancynax KicT y noBepxHeBuX
i mumbwux ainsHkax. Hanbinblwa ekcnpecisa IL-16, IL-
6, TNF-a i M2-makpodaris BusiBfieHa B NOBEPXHEBUX
AiNsiHKaxX KiCTO3HMX Kancyn. YCi rocTpi UMTOKIHM Manu
3HauyLLLi NO3UTUBHI KopensLii Mixk cCOBOK0 He3anexHo Bif,
AinsHky kicTosHoi kancynu, a CD163 manu nosutmeHy
kopensuito Tinbku 3 TNF-a i IL-6 y noBepXHeBux AinsiHkax
KICTO3HOI kancynu. Pesynbratit JOCRIMXEHHS CBiAYMNM
MpoO aKkTUBHY yvacTb Makpodarie M2 y 3ananbHin pe-
aKuii nepianikanbHWX KICT i KOpentoBanun 3 eKCrpeciero
Aeskux rocTpux Th1-CnopigHeHNX LMTOKIHIB. 3pobunu
BMCHOBOK, LU0 X04a Makpodpary M2 cnpusitoTb npouecy
3aro€HHs, iXHbOI HasIBHOCTI HEOOCTaTHLO ANs perpecii
nepianikanbHOi KiCTW, KON rocTpa akT1BHA BigMoBiab
BiOynacs BHACMifoK iHEKLINHWX CTUMYTIB.

Busyatoumn excnpecito IL-1B y nepianikanbHux ypa-
XeHHsIX [16], BusiBUNM icToTHO GinbLuy ekcnpecito IL-13
Y PaAMKYNsApHUX KiCTax, HiXX Yy HOpMarbHin TkaHuHi. Lie
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MOB’s13aHO 3 rinokcieto Ta ayTodarieto GinkiB y TkaHUHax
nepianikanbH1X ypaxeHs.

MosntueHa ekcnpecisa IL-18, TNF-a B pagukynsp-
HUX KicTax BW3HaveHa Takox y poborti [17]. MopisHto-
f0UM 3pasKkn TKaHWMHK, O OTPMUMaHi Mnicns XipypriYHoi
JeKoMnpecii i NOBHOrO XipypriYHOro BUAANEHHS KiCT,
iIMYHOTICTOXIMIYHMIN @Hani3 He NOKa3aB 3HWXXEHHS B HUX
npo3ananbHKX LIMTOKIHIB 3anexHo Big cnocoby Xipyp-
rYHOro NikyBaHHS.

Pesynbratyt y3romkytoTbCs 3 pesynsratamu iHLLnX
JOCnimMKeHb i cBigYaTh, LLO KiNbKiCHUA cknag i 6anaHc
y cucTeMi npo3anarnbHi/npoTu3anarbHi LMTOKIHW 3MiHI0-
€TbCS 3aNeXHO Bif nepebiry pagukynspHMX KicT Lwenern.
Bes iHikyBaHHS Ta 3ananeHHs B paaukynsapHuX Kictax
Lenen ixHin nepebir € acCMMNTOMaTUYHWM i XapaKkTepu-
3y€eTbCS JOMIHYBaHHAM Y KICTO3HIN pigWHi NpoTu3ananb-
HUX LMTOKIHIB. Y pasi iHikyBaHHA paguKynspHUX KicT
Lenen OAOHTOTEHHOK MiKPOIopot, BHACMIZOK YOro
GakTepiiHi eHOOTOKCKHK (ninononicaxapuau, NenTuao-
rnikaHW) CTUMYMIOTb CEKPETOPHY aKTUBHICTb LIMTOKIH-
NpOZyKyBanbHWX KNiTUH, cknag i 6anaHc nposananbHux
i NpOTM3ananbHUX LIMTOKIHIB Y PiAWHI paguKynspHUX KicT
3MIHIOETbCA B Bik JOMiIHYBaHHS Mpo3ananbHUX LUTOKIHIB,
BUHVKAE 3ananeHHs, i xsopoba HabyBae KniHIYHO MaHi-
¢hectHoro nepeodiry.

BucHoBKHM

1. ACUMNTOMATWNYHUI | KNIHIYHO MaHiheCcTHMIN Nepedir
pagvKynsipHUX KiCT Lienen Bigpi3HAKTLCS 3a KOHLEH-
Tpauisgmu i 6anaHcoM nposanarnbHuX i NpoTu3ananbHUX
LIMTOKIHIB Y CKnagi KICTO3HOI pignHu.

2. Mpu acumntomatuuHomy nepebiry PKLL 6e3 cumn-
TOMIB 3ananeHHs y KiCTO3Hil piayHi KOHLEeHTpaLji npo3a-
nanbHux umTokiHis (IL-1B, IL-6, IL-8 i TNF-a) 3Ha4HO Hupkdi
3a KOHLIEHTpaLlii npoTu3anansHux LMTokiHIB (IL-4, IL-10).

3. Mpw kniHiyHO MaHidhecTHomy nepebiry PKLL i3
HasBHICTIO CMMNTOMIB 3ananeHHs B KICTO3HIN piguHi
KOHLieHTpaLii npo3ananbHMX LIMTOKIHIB 3HA4YHO 30inbLuy-
0TbCS | NepeBaXatoTb Hag KOHLEHTPALSIMM LIMTOKIHIB i3
NpoTM3anarnbHo Ai€to.

MepcnekTMBM noganblunx AochnipkeHb. 3anna-
HOBaHE [OCNIIKXEHHS B TKAHUHI paguKynsipHUX KiCT
Lenen KOHUEeHTpauin daktopa pocty nyxnuH (TGF-B) i
ramma-iHtepcepoHy (IFNy).
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AOLIABHICTb AOCAIAKEHHA OAHOHYKA€OTUAHUX NOAIMOPPi3MiB reHiB

ESR1 [rs2234693], CYP19A1 [rs2414096] Ta IL10 [rs1800896]

AAK MOXXAUBUX MapKepiB PU3UKY PO3BUTKY 3yboLL.eAeNHUX NOPYLUEHD

B 0Ci0, AAIKi HApoAMAMCA MaKpOCOMaMHU

0. B. Tapmaw®@*A-bF € M. PA6okoHb 2E

XapKiBCbKMI HaLLiOHAaAbHUI MEAWYHUI YHIBEpCHTET, YKpaiHa

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

F - octatouHe 3aTBEPAXEHHS CTaTTi

HasepneHo ananis Bnnusy nonimopdHux BapiaHTiB CYP19A1 [rs2414096, rs936306], ESR1 [rs2234693, rs9340799], RANKL
[rs9594738, rs9594759], IL1 [rs1143627], IL6 [rs1800796] Ta IL10 [rs1800896] reHis Ha hopmyBaHHS NOpyLLEHb 3yGoLLenenHoi
CUCTEMMU B OCID, ki HAPOKEHI MaKpoCOMaMu.

Meta po6oTu — gocnignti Bnnue nonimopdHmx BapiaHtie CYP19A1 [rs2414096, rs936306], ESR1 [rs2234693, rs9340799),
RANKL [rs9594738, rs9594759], IL1 [rs1143627], IL6 [rs1800796] Ta IL10 [rs1800896] reHiB Ha po3BWTOK 3yGoLLenenHux
nopyLUeHb B ocib nonynsuii XapkiBcbkoi Ta npunernmx obnacrei, siki HAPOAWUINCS MakpoCoOMaMM.

Matepianu Ta metogum. Y 6aratoctyneHese JocnimkeHHs 3anyumnm 161 ocoby (144 ocobun, MakpoCoOMM NpU HAPOXKEHHI,
17 0ocib, ki HapoAMNCb HOPMOCOMaMK). YYaCHWKIB SOCTIMKEHHS NOAINMMN HA TPYNK 33 3HAYEHHSIM iXHBOTO [EHTaNbHOMO
ecTeTnyHoro iHaekcy (DAI), skuin xapakTepraye TSXKKICTb 3y6oLLenenHmx nopyLUeHb i BU3Ha4Yae notpebu B OPTOAOHTUYHOMY
NiKyBaHHi.

Pesynkratu. MNMoMmipHi nopylieHHst npukycy (3HadeHHs DAl 26-30 6anis) B obcTexeHux Oynu acouinoBaHi 3 BapiaHTamm
reHiB ESR1 ([rs 2234693], HagoomiHaHTHa mogenb ycnagkyBaHHs), CYP19A1 ([rs2414096], aguTuBHa, JOMIHAHTHa Ta
MynbTUnnikaTMBHa Moaeni yenaakysarHs) Ta IL10 ([rs1800896], HapaomiHaHTHa Mogenb yenaakyBaHHs). Monimopdiam reHa
IL10 [rs1800896] 3HauyLL0 NOB'S3aHMI i3 PO3BUTKOM i MOMIPHYX, i CYTTEBUX MOPYLIEHb NPUKYCY (HaAAOMIHAHTHA Moaenb
ycnagkyBaHHs). MNpoTekuisi Big iCTOTHWX NopyLUeHb Npukycy (3HadeHHs DAl 31-35 6anis) acouiioBaHa 3 BapiaHTom reHa IL10
([rs1800896], HapaOMIHAHTHa MOZENb YCMaAKyBaHHs!). 3a HASIBHOCTI FETEPO3UrOTHOTO reHoTUMy GA pU3VK pO3BUTKY MOPYLLIEHD
3MeHLUyBaBcs Y 6,7 pasa. AHania BapiaHTiB reHiB ESR1 [rs 2234693], CYP19A1 [rs2414096] Ta IL10 [rs1800896], BUKOHaHWA
y ANTAYOMY BiLji, MOXe OyTV OCHOBOIO NS BUSIBNIEHHS OCI0 rpyni pusunky LWo[o (hopMyBaHHS NOPYLUEHb CTOMATOrHaTUYHOI
CHCTEMM, A TaKOX ANs po3pobneHHs NepcoHanizoBaHWx NpoinakTUYHMX 3axoaiB.

BucHoBku. B 0cib, siki Hapogunmcs Makpocomamm, BUSIBIIEHa 3anexHiCTb CTaHy CTOMaTOrHaTUYHOI CUCTEMMU Bif, BapiaHTiB
reHiB CYP19A1: A> G [rs2414096], ESR1: -397 T > C [Pvull], IL10: -1082 G > A [rs1800896].

Expediency of the study of the ESR1 [rs 2234693], CYP19A1 [rs2414096],
and IL10 [rs1800896] single nucleotide polymorphisms as feasible markers of risk
that malocclusion develops in persons born macrosomic

0. V. Garmash, Ye. M. Riabokon

The article deals with analyzing the influence of polymorphic variants of CYP19A1 [rs2414096, rs936306], ESR1 [rs2234693,
rs9340799], RANKL [rs9594738, rs9594759], IL1 [rs1143627], IL6 [rs1800796] and IL10 [rs1800896] genes on malocclusion
development in individuals born macrosomic.

The purpose of this study is to investigate the influence of the polymorphic variants of the CYP19A1 [rs2414096, rs936306],
ESR1 [rs2234693, rs9340799], RANKL [rs9594738, rs9594759], IL1 [rs1143627], IL6 [rs1800796] and IL10 [rs1800896]
genes on malocclusion development in individuals of the Kharkiv Region and adjacent area population born macrosomic.

Material and methods. In total, one hundred and sixty-one individuals participated in this multi-stage study (144 macosom-
ic-at-birth individuals and 17 normosomic-at-birth persons). The study participants were divided into groups according to
the value of their Dental Aesthetic Index (DAI), which characterizes the severity of dental disorders and defines the need for
orthodontic treatment.

Results. Moderate malocclusion (DAl values in the 26-30 point range) in the surveyed persons were associated with the ESR1
gene variants ([rs 2234693], an over-dominant model of inheritance), CYP19A1 ([rs2414096], an additive, dominant, and
multiplicative model of inheritance), and IL 10 ([rs1800896], dominant model of inheritance). The polymorphism of the IL10
[rs1800896] gene was significantly associated with the development of both the moderate and significant malocclusion (a
dominant model of inheritance). Protection against significant malocclusion (DAI values of 31-35 points) was associated with
the IL10 variant gene ([rs1800896], the dominant model of inheritance). In the presence of the heterozygous GA genotype,
the risk of developing disorders decreased by 6.7 times. Analysis of ESR1 gene variants [rs 2234693], CYP19A1 [rs2414096],
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and IL10 [rs1800896], performed back in childhood, may be the basis for identifying at-risk individuals to developing dental
disorders and for developing personalized preventive measures.

Conclusion. In individuals born macrosomic, the dependence of the dentoalveolar system state on the variants of CYP19A1
genes: A> G [rs2414096], ESR1: -397 T> C [Pvull], and IL10: -1082 G> A [rs1800896] has been revealed.

Llenecoobpa3HOCTb MCCAEAOBAHMA OAHOHYKAEOTUAHDBIX MOAUMOP(OU3MOB reHOB
ESR1 [rs 2234693], CYP19A1 [rs2414096] 1 IL10 [rs1800896] kak BO3MOXHbIX MapKepoB
pUCKa pa3BUTUA 3yO0UEAIOCTHBIX HapyLIEHUH Y AULL, POAUBLLMXCA MaKpoCOMaMu

0. B. lTapmauy, E. H. PA60koHb

MpoBeneH aHanu3 BnnsiHKUS nonuMopdHbIX BapuaHtoB CYP19A1 [rs2414096, rs936306], ESR1 [rs2234693, rs9340799),
RANKL [rs9594738, rs9594759], IL1 [rs1143627], IL6 [rs1800796] v IL10 [rs1800896] reHOB Ha (hopMMpOBaHMe HapyLLIEHWUI

2277'_2;1(48)' 3yOOYENHOCTHOM CUCTEMbI Y NILL, POXXAEHHBIX MaKpOCOMaMK.
Llenb pabotkl — nccnenosath BvsiHUE nonnmopdHbix BapuaHtoB CYP19A1 [rs2414096, rs936306], ESR1 [rs2234693,
rs9340799], RANKL [rs9594738, rs9594759], IL1 [rs1143627], IL6 [rs1800796] 1 IL10 [rs1800896] reHoB Ha pa3BuTye 3yboye-
THOCTHBIX HAPYLLEHWIA Y NKL, MonynsiLmm XapbKoBCKoW 06MacTyt 1 npuneratoLLyx obrnacTei, KoTopble PoaUn1ch MakpocoMamu.
Matepuanbl n metogbl. B MHoroctyneHuatoe vccnenosanuve Bkoumnm 161 yenoseka (144 yenoeka, MakpoCOMbI Npu
poxaeHuu; 17 y4acTHUKOB, POAMBLUMXCSI HOPMOCOMaMM).
YYaCTHUKOB UCCTeAoBaHWS MOLENWMW Ha rPyNMbl MO 3HAYEHWMIO UX AeHTarbHoro actetTnyeckoro uHaekca (DAI), koTopblit
XapaKTepu3yeT TSHKECTb 3y604entoCTHbIX HapyLLEHWIA 1 OlpeaensieT NoTpebHOCTY B OPTOAOHTUYECKOM NEYeHMM.
Pe3ynkTathl. YMepeHHble HapyLlweHus npukyca (3HaveHne DAl 26-30 6annoB) y 06cnenoBaHHbIX acCoLMmMpoBaHbl C Ba-
puaHTamu reHoB ESR1 ([rs 2234693], HaggomMuHaHTHas mogenb HacnegoBanus), CYP19A1 ([rs2414096], apouTusHas,
AOMUHAHTHas 1 MynsTUNMMKaTUBHAS Mofenu Hacneposanus) u IL10 ([rs1800896], HapaoMWHaHTHas Mopenb Hacnenosa-
Hus). Monumopdunam reHa IL10 [rs1800896] Bbin 3Ha4MMO CBA3aH C pa3BUTUEM N YMEPEHHDIX, 1 3HAYNTENBHbIX HAPYLUEHWIA
npukyca (HaaooOMWHaHTHas Mofenb HacnegoBaHus). MNpoTekuns OT 3HaYMTENbHBIX HapyLIeHW npukyca (3HadeHue DA
31-35 6annoB) accouummpoaHa ¢ BapuaHtoM reHa IL10 ([rs1800896), HapaoMuHaHTHas Moaerns HacnenosaHus). Mpu Ha-
TIMYUM TeTEPO3UTOTHOrO reHoTMna GA pyUCK pasBuUTUS HapyLLIeHUI yMeHbLuancs B 6,7 pasa. AHanua BapuaHToB reHoB ESR1
[rs 2234693], CYP19A1 [rs2414096] v IL10 [rs1800896], npoBeAeHHbIN elle B 4ETCKOM BO3pacTe, MOXKET CMYXWTb OCHOBOW
ANS YCTaHOBMEHWI rpynnbl pycka no hopMMPOBaHMIO HAPYLLEHUI CTOMATOTHATUYECKO CUCTEMBI, @ Takke Ans pa3paboTku
NepCoHaNM3MPOBaHHbIX NMPOMUNAKTUYECKIX MEPOTPUSITUIA.
BbIBOAbI. Yy id, poamMBLLMXCA MakpocoMamu, yCTaHOBEHa 3aBMCUMOCTb COCTOAHUA CTOMAaTOrHaTU4eCcKo CUCTEMbI OT
BapuaHToB reHoB CYP19A1: A> G [rs2414096], ESR1: -397 T > C [Pvull], IL10: -1082 G > A [rs1800896].
OcTaHHIM YacoMm HaykoBLi NpuAInslTb yBary ocobnu- LUEHb CTOMATOTHaTUYHOI CUCTEMM B OCID, siki HapoaMIMCS
BOCTSIM nepebiry BHYTpilUHbOYTPOGHOrO nepiogy Ans i3 MaKpOCOMI€I0, CTAHOBWTb HAyKOBUI iHTepec. Ha 0CHOBI
NOSICHEHHS! CTaHIB Y1 XBOPOD, IO BUHWUKAKTL B OHTO- aHanidy mxepen axoBoi Nitepatypy sk ONTUManbHi re-
reHesi. Makpocomis nnogy (Maca Tina, sika Ha MOMEHT HU-kaHamaaT obpanm BapiaHTh reHis CYP19A1, ESR1,
HapoaxeHHs € BinbLuoto abo gopieHioe 4 kr [1]), mae RANKL, IL1, IL6 Ta IL10, wo y B3aEmopii perynowTb
yucneHHi 6esnocepedHi Ta BioganeHi Hacnigku. Tak, 3pPOCTaHHS KICTKOBOI TKAHWHMW.
MaKkpoCcoMaM Mpy HAPOMKEHHI NpUTamMaHHa BMCOKa no- Bnnue cTateBux ropMoHiB Ha MeTaboniam KicTKOBOI
LUMPEHICTb CTOMATONOr4HKX nopyLueHsb [2,3]. Lia ctaTTa TKaHWHK | XIHOK, i Yonosikis B1BYeHO Aobpe [5]. Big
€ NPOJOBXeHHsAM baratoeTanHoro AOCMiMKEeHHs CTaHy BMMBY LMX FOPMOHIB, 30KpEMa apomarasu, 3anexuTb
CTOMATOrHaTU4HOI CUCTEMM B OCIB, Uni napameTpu npu He TiNbKW LWNbHICTL Ta SKICTb KICTKOBOI TkaHWHK [6].
HapOMKEHHI By BULLMMM 32 HOPMY. l'eH CYP19A1 (Cytochrome P450 family 19 subfamily A
Y Takux ocib y nepiog NOCTIRHOTO NPYKYCY NOPIBHAHO member 1) kofye eH3nm apomatasy. Apomarasa nouMHae
3 0cobamu, Yni napameTpu Npu HapOLKEHHI BiANOBIAanNy LISV Mig Yac BHYTPILLHLOYTPOGHOrO nepiody, Y KNiTuHi
HOPMi, BUSIBUINU BIPOTigHO GinbLUMIA MPOLIEHT aHOMarbHIX BOHa 3HAX0QMUTLCS B €HOOMNa3MaTUyHOMY PETWKYNyMi
BUAIB NpuKycy [2]. HagiTk nig Yac cToMaTonoriyHoro orns- Ta Bignosigae 3a GiocuHTE3 Ginka, 3okpema 3a eTan
Ay AiTen AOLWKINBLHOTO BiKY, SIKi HAPOAXKEH MakpocoMamu npouecuHry Ta TpaHcnopty. Lien eH3um nepetsoptoe
[3], 3adbikcoBaHwiA HinbLUNIA BIACOTOK MOPYLLEHb MPUKYCY, aHApPOreHn Ha pisHi POpMU eCTPOreHy.
HX Y iTeN i3 HOpManbHOK MACOH0 Tina Npy HAPOMKEHHI. EcTporeHu perynioroTb 3pOCTaHHs Ta pEMOAENoBaH-
Bigomo, wo ans dopmyBaHHsa GinbLIOCTi NOPYLLUEHD Hsl KICTKOBOI TKaHWHM [7], @ noniMopdhHi BapiaHTh reHa
noTpibeH NEeBHWIA NPOMIXKOK Yacy, BUHWUKAE NMUTaHHS, ki ESR1 (Estrogen receptor 1), 3MiHIOK4M TPAHCKPUNLIAHY
dhakTopy CNPUYMHSIOTb HACTIMNbBKM LBMUAKE (HOPMYBaHHS aKTWBHICTb reHa, € (hakTopamm BUHUKHEHHS! €CTPOreH-3a-
NOpYLUEHb NPUKYCY B OCIB, sIKi HAPOKEHI MakpocoMaMu. NEXHUX 3aXBOPIOBaHb (SIK-0T ocTeonopos). BapiaHtu
dopmyBaHHS Ta PO3BUTOK CTOMATOTHATUYHOI CUCTE- LIbOrO reHa acoLinoBaHi 3 MiIHEPANbHOIO LLTbHICTHO KiCT-
MW 3aneXUTb HE TiNbKKU Bif 30BHILLHIX (haKTOpIiB (SK-0T KOBOI TkaHuHU [8], ESR1 3anyyeHwii B amenoreHesi [9]
LUKIAMMBMX 3BMYOK), ane 1 Bif reHETUYHOI CkagoBoi [4]. Ta NoB’sA3aHni i3 POPMYBaHHAM HEKapIO3HWX ypaxeHb
ToMy NoLUYK reHETUYHUX NPEAMKTOPIB (POpMYBaHHS NOPY- TBepamx TkaHuH 3y6is [10]. dediumnT ecTporeHiB y xiHok
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CnpuymnHse opMyBaHHS HECTIMKOCTI TkaHWH 3ybiB Ao
BMNMBY kapiecoreHHnx dpakTtopis [11]. Y gocnipxeHHi
O. C. bapuna Ta cnisaBr. [12] aoBeaeHo, Wwo npu aedi-
LTI €CTpOreHy cnocTepiratoTb 3Ha4Hy BTpaTy KiCTKOBOI
TkaHuHM wenen. Kpim Toro, 3a pesynsratamMmu Hawmx
nonepeaHix gocnigpxeHs [13], MyTauito B reHi apomatasu
MOXHa BUKOPUCTATM K MapKep paHHbOro AUTSAYOTO Kapi-
€Cy B 0CI0, ki Oynu HapomKeHi MakpocoMamu.

PemopentoBaHHsi KiICTKOBOi TKaHWHW BiaOyBaeTbCS
TaKOX i3 3anyy4eHHsM BaraTbox LIMTOKIHIB. Y NpoayKyBaHHi
OCTEOKITacTiB NOPSA 3 IHLLMMU LMTOKIHaMM BepyTb y4acTb
IL1B (Interleukin 1B) Ta IL6 (Interleukin IL6), no aHTu-
OCTEOKMacToreHHX LMToKiHiB HanexuTb IL10 (Interleukin
10). Y3aranbHeHo Ls npobnema BuknageHa B pobori [7].

IL10-6inok, kogoBaHuii OAHOVMMEHHUM FEeHOM, — Lin-
TOKiH, SIKWA BNNMBAE Ha iMyHOPErymsLilo Ta BianoBinae
3a «npuayLieHHs» 3ananbHoro npouecy. B ctarTi Qian
Zhang et al. [14] y3aranbHeHO MoKasaHO MPOTEKTUBHY
porb LbOro NpoTM3ananbHOMo LMTOKIHA Npu xBopobax
TkaHwH napogoHTa. IL10 6epe yyacTb B iHribyBaHHi
npoayKLii nposananbHWX LWTOKIHIB, sk-0T IL1B Ta IL6.

RANKL (Receptor Activator of Nuclear Factor
Kappa-B Ligand) — unTokiH i3 poguHu caktopa Hekposy
nyxnvH. RANKL Bigirpae BaxnmBy porib y peMOofentoBaHHi
KICTKOBOI TKaHWHW, CMpUSIIOMM OCTeoknacToreHesy [15].
[lo yTBOpEHHS ocTeoknacTiB Moxe 6yTu npuyeTHUM i IL1
[15]. Y peryntoBaHHs cekpeuii RANKL 3anyyeHi ctatesi
ropMoHu [16] Ta iHTepnenkinm, sk-ot IL1 [17].

Merta po6otu

JocnignTn Bnnme nonimopdHux BapiaHtis CYP19A1
[rs2414096, rs936306], ESR1 [rs2234693, rs9340799],
RANKL [rs9594738, rs9594759], IL1 [rs1143627], IL6
[rs1800796] Ta IL10 [rs1800896] reHiB Ha po3BMTOK
3yboLlenenHnx nopyLeHs B ocib nonynsLii Xapkiscbkoi
Ta npunernvx obnacren, siki HapOAUNMCA MaKPOCOMaMM.

Martepianu i meToAU AOCAIAKEHHA

MonekynsipHo-reHeT4HUM MeTofoM obeTexnnm 161 oco-
6y pisHoro BiKy (Big 4 1o 55 pokiB) i cTaTi (cniBBigHOLIEHHS
YOIOBIKIB i XIHOK — 3 : 2), SiKi NPOXMBAOTb y XapKiBCbKil
i npunernux obnacTsx (YkpaiHa). 3ayBaxumo, Lo Yepes
obmexeHuin 06’em B3ATOro BykanbHOro enitenito He
BANOCs BYKOHATW BUNPOOYyBaHHS 3a 06paHnMm reHamm
Ans Beix ocib. Tomy B Tabnuusx, LLO HaBeAEHI, KiNbKiCTb
BapiaHTIB AN pi3HKX reHiB AeLLO Biapi3HAETLCS.

YYacHWKiB JOCHIIKEHHS MOAINWIAN Ha rpynu 3a 3Ha-
YEHHSIM iXHBOTO ieHTanbHOro ecTeTnyHoro iHaekcy (DAI),
AKUIA XapaKTepnaye TSHKKICTb 3yOoLLenenHnX nopyLUeHs i
BU3Ha4ae NOTpedn B OPTOLOHTUYHOMY NiKyBaHHI. BBaxa-
W, Wo npw 3HaveHHsIx DA, siki 4OpiBHIOKTL ab0 MeHLLUi
3a 25 6aniB, NOPYLLEHHS NPYKYCY HE3HaYHi, @ NikyBaHHS
abo He noTpibHe, abo nmauieHT noTpebye HEe3HAYHOro
BTpyYaHHs. Mpu 3HayeHHsix DAl 26-30 6aniB HasiBHi
OYeBWAHI NOPYLLEHHS NMPYKyCy Ta notpeba B MikyBaHHI.
IMpu 3HaueHHsIX iHaekcy 31-35 6anis € HaranbHa noTpeba
B NiKyBaHHi, @ Npu 3Ha4eHHsX noHaz 36 6anis NikyBaHHs
€ 000B’A3KOBUM.

KinbkicTb 0cib, siki HapoaunMcs 3 MaKpoCoMietD Ta
B sikux DAI ouiHeHuin 26-30 6anamu, gopisHioBana 79.
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Lito rpyny ymOBHO HasBanu rpynoto 3 noMipHUMK no-
pyweHHamu npukycy (MMM 26-30). Mpyna makpocomis
npu HapomxkeHHi, ymin DAl 6yB y mexax 31-35 Ganis
cknaganacs 3 14 ocib, ymoBHa Ha3BaHa rpynoto 3i 3Hay-
HUMK nopyLeHHamn npukycy (M3 31-35). Y pamkax
Lboro gocnimkeHHs ocib, ymin DAI 6ys noHaa 35 Ganis,
He BusiBUNM. Makpocomu npu HapomkeHHi (51 ocoba),
B sikuX 3Ha4eHHst DAI 6yno meHwmm abo gopieHIOBano
25 (ymoBHa Hopma), YTBOpMIY rpyny nopiBHaHHSA 1 (I'T1
). T'pyna nopisHsiHHg 2 (M1 1) cknapganacs 3 17 ocib, siki
HapomkeHi HopmocoMamu, ixHit DAl Takox JopiBHIOBaB
abo 6yB MeHLLMM 3a 25 GaniB.

Ockinbku Len iHoekc po3pobneHnin Ans ouiHoBaH-
HS1 TSHKKOCTI 3yOoLLenenHyx nopyLeHb B 0ci6 y nepion
MOCTIMHOrO Ta 3MiHHOTO MPWKYCY, NOTO0 He MOXHa BU-
KOPUCTOBYBAaTU ANS OLiHIOBAHHS MOPYLUEHb Y OiTEN B
nepiog TMMYacoBOro npukycy. [iTei-Makpocomis npu
HapOMKEeHHI 3 i3ionoriyHMMK BUOAMM NPUKYCY Knacu-
¢ikyanu B 1 |, a AiTen-MaKpoCOMIB NPy HAPOKEHHI,
Aki Manu 3y6o-LienenHi nopywenHs, — 8 MM 26-30.
Ockinbky 3Ha4YeHHs iHaekcy noHad 30 nepenbayatoTb
3HauyLi nopylweHHs 3ybo-LuenenHoi cuctemu, ski B
TYMYaCOBOMY MPUKYC LLIE He BCTUraKTb CHOpMyBaTHCS,
aiten y rpyny 3 31-35 He Bkntoyanu. 3HavyLLi nopy-
LUEHHS MOXYTb OyTW BUSIBNEHI, Hanpuknag, y AiTen i3
YPOI)XEHOI0 NaTOIOriEt, ane Takvx AiTel He 3anyvanm
B JocnimkeHHs. Jitn, sKi HapomKeHi HopMocoMamu i B
nepiof TMMYacoBOro NPUKYCy He Manu 3y6o-LuenenHnx
nopyLLeHb, knacudikosaHi B M1 1.

Ocobw, siki 3any4eHi B LOCTILKEHHS, 200 iXHi 3aKOHHI
npencTaBHUKY (LLOAO AiTen Bikom Ao 18 pokis), Haganu
iHCbOpMOBaHY MCbMOBY 3rofly Ha y4acTb. KOMITET 3 eTUKM
Ta 6ioeTuKM XapKiBCbKOrO HaLioOHanbHOr0 MEAUYHOro
yHiBepcuteTy (npotokon Ne 5 Big 10 TpaBHs 2016 p.)
niZTBEPAVB: METOAVKM, SiKi BUKOPUCTaHI, 3aCTOCOBYBanM,
BPaXOBYHO4Y NpaBa NHoAVHN BIAMOBIAHO [0 YMHHOTO 3a-
KOHOZaBCTBa YKpaiHW; METOAMKM BigMOBi4atoTb BUMOram
MDKHAPOLHWX ETUMHIX CTaHAAPTIB | HE NMOPYLLYIOTb ETUYHI
HOPMW B HayLi Ta CTaHAAPTU 34iNCHEHHST GioMeanYHMX
[OCHimMKeHb.

BigomocTi npo maco-pocTtoBi napameTpy npu Ha-
POMKEHHI B y4aCHUKIB AOCIAXEHHS OTPUMAnM 3 icTopin
PO3BUTKY AiTEN, MEANYHUX KapT CTaLliOHapHOro XBOPOTo
abo iHwWoi foKymeHTalii, ska 36epiranacs B apxiBax
MeanyHWX 3aknagis, abo 6e3nocepenHbO B y4aCHUKIB
[OCHiMKEHHS.

KpuTepii BUKNIOYEHHS 3 OOCHILKEHHS: HAsBHICTb Bag
Ta aHoManii po3BUTKY, HASIBHICTb CUCTEMHUX 3aXBOPIO-
BaHb YM NATONOMYHMX CTaHIB (OXMPIHHSA, MeTaboniyHoro
CUHAPOMY, LIyKPOBOTO AiabeTy, Ty6epKynbo3y, CUHAPOMY
KyLwmHra, rinepnaparnpeosy 4 reHeparnizoBaHoro ocTeo-
nopoay), siki MOXYTb BMIMBATK Ha KICTKOBUIA MeTaboniam,
HasIBHICTb iHLWKX XBOPOO y CTapii AgekomneHcalii; Big-
CYTHICTb BiJOMOCTE Npo Maco-poCcToBi NapameTpyu npu
HapPOMKEHHI; nepefYacHe HapOMKeHHs, Maca Tina npu
HapomkeHHi 2700 r yn MeHLwe.

Kputepii 3anyyeHHs B gocnigxeHHs: Bik Big 4 0o 55
POKiB; HasABHICTb 3roAu Ha y4acTb Y AOCTiMKeHHi; BiOCyT-
HICTb KPUTEPIIB BUKMIOYEHHSI.

[locnimkeHHst cknaganocs 3 Kinbkox eTanis: B3ATTS
martepiany, BUaineHHs HyKneiHoBMX KUCHOT i3 BionoriyHo-
ro matepiany, amnnicikallisi, aHani3 pesynsraris.
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OpuriHaAbHI AOCAIAXKEHHS

Tabnuus 1. MNporpama amnnicikavii dparmenTis JHK ans getektysanbHoro amnnigikatopa

Tewneparypa, °C
1 00 1

80,0 02 Linkn
94,0 05 00
2 94,0 00 30 5 Linkn
67,0 00 15 v
3 94,0 00 05 45 Linkn
67,0 00 15 v
4 25,0 00 30 1 Linkn
25,0 00 15 50 V 1,0°C «Kpuga nnasnenHa», At=1°C; T _ =75°C
6 10,0 3bepiraHHs 36epiraHHs
Puc. 1. Tpacpik 3anexHocri cpryo-
pecueHuii reHomHoi IHK Big Temne-
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BiLkpi6 eniTenianbHUX KMiTWH, WO B3STUIA 3a 4OMO-
MOTOH OIHOPA30BOr0 CTEPUIBHOIO 30HAA 3 BHYTPILLHBLOT
MOBEPXHI LLIOKM, NEepeHoCUnM y NnactTukosy npobipky 3
0,5 M cTepunbHOro ¢isionoriyHoro po3unHy. Micns Lsoro,
[OTPUMYIOYMCh BUMOT XOMOZOBOrO NaHutora, npenapar
nepenasanu B MeguyHy nabopatopito «AHanitukay
(DoroBip Npo HaykoBO-NpaKTW4He CMiBPOGITHULTBO Mix
XapKiBCbKMM HaLliOHaNbHAM MEAWYHUM YHIBEPCUTETOM
i npmBaTHUM nignpuemcTBoM MeaumyHa naboparopis
«AHanitvka» Ne 64/0318H, Big 26 6epe3Hs 2018 p).
Biwwkpib enitenianbHUX KNiTMH ogpasy 6panu B poboTy.
[OHK Buginsinu Habopom «Mpoba-HK» HMO OHK-TexHo-
norist (P®) i3 GykanbHoro enitenito 3a pekomMeHaaLisMu
ipmu-BrpoBHMKa.

BesnocepeaHbo nicns BugineHHs JHK BukoHyBanm
reHOTUMNYBaHHA OAHOHYKNEOTUAHUX noniMopdi3mis
(SNP), BukopmcToBytoumn Habopu «OcTeonopoay (CepiiHi
Homepm: C0409U-2, D1104U-2) HIMO [OHK-texHonoris
(P®) 3a ponomoroto nonimMepasHoi NaHLoroBoI peakuii
(NNP) y peansHomy yaci (Real-Time PCR).

Y DocnimKeHHi BUKOPYCTOBYBanM Taki 3acobu BUMi-
proBanbHoi TexHiku: Tepmoctat «Homy ([JHK-TexHono-
rig) Ne T1ZN18; ueHtpudpyra nabopartopHa «MiniSpiny»
(Eppendorf) Ne5452BK-465439; ueHTtpudpyra Boprekc
«Microspin FV-2400» Ne010201-1004-0106; amnnicpi-
katop «[T-96» Ne A5Y201; amnnicikatop «[Tnant»
Ne A7A905; nosatop ogHokaHanbHuii «Konop» 5-50 mkn
NeBK52843; nosarop ogHokaHansH1in «Konop» 20-200 Mkn
Ne BN 40793; posatop ogHokaHanbHuii «Konop» 100-
1000 mkn Ne BN 86162.
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PeecTpaLito curHanis Ta iHTeprpeTaLito pesynsraTis
dnyopecueHuii amnnigikoBaHWx parMeHTiB reHoM-
Hoi HK BukoHaHo amnnichikaTopom aBTOMaTUYHO 3a
Zonomoroto BOyA0BaHOTO MPOrpamHOro 3abe3neyeHHs.
Pexxumn amnnidikavii HaBegeHi B mabuui 1.

Habip «OcTeonopo3» Bknouae 16 nonimopdismis:
COL1A1: -1997 C > A; COL1A1: 1546 (6252) G > T;
CYP19A1: A > G [rs2414096]; (CYP19A1: C > T
[rs936306]; ESR1: -397 T > C [Pvull]; ESR1: -351
G > A[Xbal]; IL6: -174 G > C; LRP5: 1999 G>A; LRP5:
3989 C > T, RANKL: C > T [rs9594738]; RANKL: C > T
[rs9594759]; TNFRSF11B1: 245 A > C; TNFRSF11B1:
A> G [rs4355801]; TNFRSF11B1: 163 T > C; VDR: 283
A> G (Bsml) ta VDR: 2 A> G (Fokl). BukoHaHa ogHo-
yacHa AeTeKLis ABOX anenbHWX BapiaHTiB noniMopdiamy.
HasBHicTb BHYTPILLHLOrO KOHTpOMO Kinbkocti AHK B
amnnicikauinnii npobipui 3HWKYE WMOBIPHICTb MOMM-
NOK reHoTunyBaHHs. Ha puc. 1 HaBegeHi pesynbratv
dnyopecueHTHOI AeTekuii npoaykTis MI1P.

MonekynapHo-reHeTU4HWiA aHania noniMopgHUX
BapiaHTiB /L10, [rs1800896] Ta IL1b, [rs1143627]
BMKOHaNM TWM CaMUM METOAOM, BMKOPUCTOBYOYU
Habopw peareHTiB AN aHani3y OQHOHYKNEOTUAHMUX MO-
nimopaiamie «G: -1082 AB reHi IL10» (cepiliHi Homepu:
02/S186/18) Ta «T-31 C B reHi IL1b» (cepiliHi Homepu:
07/S277/17, 03/S277/18) HBO «Jlitex» «SNP-EKC-
MPECC-PB» (P®).

CraTtncTuyHe onpaLitoBaHHs pe3ynbTaTiB 34incHUIN
3a gonomoroto nporpamu Microsoft Excel 2016 (niueHsii-
HUI Homep 67844311, 2016) Ta nakety STATISTICA 13
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(Tpian-sepcia, URL: http://statsoft.ru/products/trial/, gata
3BepHeHHs 18.06.2019).

YacToTu reHoTUNIB ANS KOXHOrO BapiaHTa reHis ne-
peBipeHi Ha BiANoBIgHICTL piBHOBa3i Xapai—BanHbepra 3a
KpUTEpIEM X2 NMPU MMOBIPHOCTI nomunku p < 0,05 (https://
www.icalculator.info/health/hardy-weinberg-equilibrium-
for-two-lleles-calculator.html). Bubip Haikpalyoi mogeni
ycnaaKyBaHHS 00rpyHTOBaHWIA MOPIBHAHHAM NOKa3HWKIB
X2. [INs OLiHIOBAHHSA PU3VKIB BUKOPUCTOBYBAmNM Mokas-
HUK OR — «BigHOLLEHHS! LWaHCIBY i 1oro 95 % JoBipumi
iHTepsan (4I).

PesynbTati

lNepen novaTkoM NOPIBHSAHB YaCTOT PO3MOAiNY reHOTUNIB
Y Pi3HWX Napax rpyn Ta aHanisaom pe3ysnsratis OLiHWAY Mo-
[in reHotunis 3a reHamu CYP19A1, ESR1, IL1, IL6, IL10
Ta RANKL y rpynax (mabn. 2).

Y mabnuyji 3 HaBegeHi 3HavyLLi BigMIHHOCTI, SKi
BCTaHoBMNYM nig vac nopisHaHHa 1 | ta T Il. Ce-
pea ocio M | 3Havywo nigsuweHoto Byna vactoTa
nowupeHHsi reHotunie GG i AG 3a reHom CYP19A1
[rs2414096] Ha siamiHy Big oci6 Il II, a nig vac pos-
paxyHKy MOAeneii pu3uky 3HavyLmmu Oynu aguTmBHa,
peLecuBHa, AOMIHAHTHA 1 MynbTURNIKaTUBHA Mogeni
ycnagKyBaHHs, cepeq Skux HanbinbLuy LiHHICTb Manm
LOMiHaHTHa W MmynbTunnikaTueHa mogeni. OTxe,
nigTBEPAMNM BIZOMOCTI, O OTPUMaHI NPOTArOM fone-
pepHix gocnimkeHs [18]: HasBHICTb anento G 3a reHom
CYP19A1 € hakTopoM pr3nKy PO3BUTKY MaKpOCOMii
nnoga. Ane B nonepeaHin poboTi NWnocs npo TepMiHn
NpOpI3yBaHHS TUMYacoBUX 3y6iB, i rpynu NOPIBHSAHHS
I 1i N Il cknaganumes 3 ocib, siki He Manu nopyLeHb
y TepMiHax ix npopisyBaHHs. Y LibOMY JOCTIAKEHHI Ha-
ABHiCTb anento G 3a reHom CYP19A1 (mabn. 3) Takox
BU3HAYeHa K haKTop PU3UKY HAPOMKEHHS 3 BEMUKOK
Macoto Tina 4o rectauiiHoro Biky (MakpomoMisi nroaa),
ane Tenep cepep ocib 3i 36epexeHnM y Mexax Hopmm
CTaHOM CTOMaTOrHaTUYHOI CUCTEMMN.

MopisHtotoum MM 26-30 1a I | (mabn. 4), 3acy-
Banu: HasiBHICTb reTepo3nUroTHOro BapiaHTa reHa ESR1:
-397 T > C [Pvull] [rs2414096] (HapaoMiHaHTHa MOAenb
ycnazkyBaHHs) BiporigHo (p < 0,05) 3ameHLye pusmk
PO3BUTKY NMOMIPHUX NOPYLUEHb 3y60-LLenenHoi cuctemu
B 0CI0, siki HAPOKEHI Makpocomamu, B 2,7 pasa.

MopisHtotoum ITIM 26-30 i rpynoto Hopmocomis
npu HapomxeHHi 6e3 nopyweHs npukycy (MM 11), Bu-
aunu: reHotn AA reHa CYP19A1: A > G [rs2414096]
(agmMTMBHa Ta AOMIHAHTHa MOAENb yCrnafaKyBaHHS)
3abe3neyye 3MEHLEHHS PU3NKY BUHUKHEHHS MOPYLUEHb
3yboLlenenHoi cuctemn maixe y 8 pasis (mabn. 5).
lMpoTekTVBHI BNAacTUBOCTI Mae Takox anenb A LibOro reHa
(MynbsTMRNiKaTMBHA MoZENb YenaakyBaHHs). HasBHiCTb
LIbOr0 anento 3MeHLLYE PU3UK BUHUKHEHHST NMOPYLUEHb
3y6o-LienenHoi cuctemm B 5,2 pasa nopiBHAHO 3 HasiB-
HUM anenem G.

BiporigHi BigMIHHOCTI BU3HAUMNM TakoX Ans reHa
IL10:-1082 G > A [rs1800896]. Y HOCIiB reTepo3nroTHoro
BapiaHTa Ljboro reHa (HagoMiHaHTHa Mofenb ycnagaky-
BaHHS) cepeq; MakpOCOMIB NPY HAPOMKEHHI 3MEHLLIEHMI
PU3MK BUHUKHEHHS NOpyLLeHb B 4,6 pasa MopiBHAHO 3
HOPMOCOMaMM NPV HAPOKEHHI.
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Tabnuus 2. Yactotu noginy reHOTUNIB ANS Pi3HWX rPyn y4aCHWKIB AOCIIKEHHS

CYP19A1:A>G
[rs2414096]

CYP19A1:C>T
[rs936306]

ESR1:-397T>C
(Pvull)
[rs 2234693]

ESR1:-351 G >A
(Xbal)
[rs 9340799]

IL6:-174G > C
[rs1800795]

RANKL: C>T
[rs9594738]

RANKL: C>T
[r$9594759]

IL1b:-31T>C
[rs1143627]

1L10:-1082 G > A
[rs1800896]

Mloniopdi
O P 730 U 7 [ R U
17

AA 21,52 5 3571 10 19,61 12 70,59
AG 42 5316 7 50,00 26 50,98 5 29,41
GG 20 2532 2 1429 15 2941 0 0,00

cC 57 7215 13 92,86 37 7400 14 8235
CcT 20 2532 1 714 12 2400 2 11,76
T 2 253 0 0,00 1 2,00 1 5,89

T 24 3158 4 28,57 9 18,00 1 5,88

TC 32 4211 9 64,29 33 66,00 11 64,71
cC 20 26,32 1 714 8 16,00 5 29,41
GG 7 921 0 0,00 4 816 3 17,65
GA 36 4737 9 69,23 29 59,19 9 52,94
AA 33 4342 4 30,77 16 3265 5 29,41
GG 28 3544 4 2857 14 2745 5 29,41
GC 34 4304 6 42,86 30 5882 9 52,94
cC 17 2152 4 28,57 7 13,73 3 17,65
cc 28 3544 5 3571 16 3137 7 4118
CcT 30 3797 5 3571 22 4314 5 29,41
T 21 2658 4 2858 13 2549 5 29,41
cC 21 2658 4 2858 19 38,00 5 29,42
CT 36 4557 5 3571 19 38,00 6 35,29
T 22 27185 5 3571 12 24,00 6 35,29
T 25 3571 2 53,85 20 4255 10 62,50
TC 30 4286 4 30,77 19 4043 4 25,00
cc 15 2143 7 15,38 8 17,02 2 12,50
GG 25 3731 6 42,86 17 3469 3 18,75
GA 30 4478 5 3571 27 5510 13 81,25
AA 12 1791 3 2143 5 1021 0 0,00

Ta6nuus 3. MopiBHAHHSA YacToT noainy reHotunis mMixx M1 1i M1 11

FeH

CYP19A1:A> G
[rs2414096]

MonimopdpHi | PeaynbTaTv cTaTMCTMHMHOTO aHaniy
ETJET ]

e [oR |95 %

AAUTMBHA MOAEAb

AA 12,226*  0,112* 0,033-0,380* 0,002*
AG 2,600 0,804-8,406

GG 14,167 0,798-251,388

PeuecuBHa Mopenb

AA+AG 3,841 0,071 0,004-1,253 0,050*
GG 14,167 0,798-251,388

AoMiHaHTHa MoAeAb

AA 12,1470  0,112* 0,033-0,380* <0,0005*
AG+GG 8,945% 2,632-30,400*
HappominaHTHa moaenb

AA+GG 1,814 0,385 0,119-1,244 0,178
AG 2,600 0,804-8,406
MyAbTUNAIKaTUBHA MOAEAb

A 14,996*  0,170* 0,065-0,445* <0,0005*
G 5,884* 2,249-15,393*

3HaueHHs IMOBIPHOCTI MOMWITKM P FiNOTE3M NP0 3HAYYLLCTb BiAMIHHOCTE MiX YacToTamm
MOLLMPEHHS TEHOTUNIB Y rpynax AN1s KOXHOI Mofeni BifMoBIfaloTb 3HAYEHHIO X2, L0 po3paxoBaHe
AN BiANOBIAHOT Tabnuui cnpsbkeHoCTi; 3HaueHHst 95 % fosipuunx iHTepaanis (95 % [l) HaBeneHi
[Ns po3paxoBaHKX 3a LMy Tabnuusamm BigHowweHb waxciB OR; *: BiporiaHi 3HaYeHHS.

Ha Bigmiy Big MM 26-30, y '3M 31-35 nopieHsHO
3 [T 1 He BUSIBMNW 3HAYYLLi BIAMIHHOCTI 32 NOLIMPEHICTIO
reHoTuniB. Mg yac nopisHsHHSA M3 31-35i M 1l Takox
BUSIBUNW, LLIO reTepo3nroTHMI BapiaHT reHa IL10: -1082 G
>A[rs1800896] (HazaOMiHAHTHA MOZENb YCnaaKyBaHHs)
3MEHLLYE PU3NK BUHVKHEHHS 3HAYHWX MOPYLLEHb NPUKYCY
B 6,7 pa3a (mabn. 6).

ISSN 2306-8027  http://pat.zsmu.edu.ua 41



OpuriHaAbHI AOCAIAXKEHHS

Ta6nuus 4. MNogin nonimopdHMx BapiaHTie 3a reHamu ESR1: -397 T > C (Pvull)
[rs 2234693] y oci6 MM 26-30i ' |

Fen Ronimopci
sapiantn [ Grers) [0R  [ss%m o |

ESR1:-397 AAUTMBHA MOAEAD
7> C (Puull) T 5545 2103  0,882-5012 0,063
[rs 2234693]
TC 0,375* 0,178-0,786*
cc 1,875 0,753-4,669
PeuecuBHa MoAeAb
TT+TC 1,308 0,533 0,214-1,328 0,253
cc 1,875 0,753-4,669
AomiHaHTHa MoaeAb
T 2,217 2,103 0,882-5,012 0,136
TC+CC 0,476 0,200-1,134
HapaominaHTHa Mopenb
TT+CC 6,895* 2,669* 1,272-5,602* 0,009*
TC 0,375% 0,178-0,786*
MyAbTUNAIKATHBHA MOAGAD
T 0,064 1,068 0,644-1,769 0,800
C 0,937 0,565-1,552

3HaueHHs! IMOBIPHOCTi MOMWITKW P TiNOTE3M NPO 3HaYYLLICTb BiAMIHHOCTEI MiX YacToTamn
NOLUMPEHHS TEHOTUNIB Y rpynax Ans KOXHOI MOZENi BiMNOBIAaoTb 3HAYEHHIO X2, L0 pO3paxoBaHe
Ans BignosigHoi Tabnuui cnpsxeHOCTi; 3HaveHHs 95 % noBipunx iHTepeanis (95 % [1) HaBeneHi
LS pO3paxoBaHKX 3a LMy TabnuusmMy BigHoLeHb waHciB OR; *: BiporigHi 3Ha4eHHs:.

Tabnuus 5. Poanogin noniMmopdHux BapiaHTis 3a reHamu CYP19A1:A> G
[rs2414096] Ta IL10: -1082 G > A [rs1800896] B oci6 ITIM 26-30 Ta I Il

Fen Monimopci
sapiantn [ Grers) [0R  [s5%m o |

CYP19A1: AAUTHBHA MOAEAb
A>G AA 12,783* 0,126  0,040-0,394* 0,002*
[rs2414096] AG 2838 0,919-8,762
GG 11,525 0,662-200,786
PeuecuBHa MOAEAb
AA+AG 3,081 0,087 0,005-1,512 0,079
GG 11,525 0,662-200,786
AomiHaHTHa MoAeAb
AA 12,933*  0,126* 0,040-0,394* <0,0005*
AG+GG 7,957* 2,537-24,956*
HaMOMiHaHTHa MoOAEeAb
AA+GG 2,554 0,352 0,114-1,088 0,110
AG 2,838 0,919-8,762
MyAbTURAIKaTUBHA MOAEAB
A 13,953*  0,192* 0,075-0,487* <0,0005
G 5,215* 2,052-13,254*
IL10: -1082 AAUTHBHA MOAENb
G>A GG 4372 2,679 0,698-10,285 0,112
[rs1800896] GA 0218*  0,061-0,781*
AA 6,982 0,391-124,784
PeuecusHa mopenb
GG+GA 1,282 0,143 0,008-2,560 0,257
AA 6,982 0,391-124,784
AomiHaHTHa MoAeAb
GG 1,401 2,679 0,698-10,285 0,237
GA+AA 0,373 0,097-1,434
HappomiHaHTHa Mmoaenb
GG +AA 4,846* 4,581* 1,280-16,390* 0,028*
GA 0,218* 0,061-0,781*
MyAbTUNAIKaTUBHA MOAEAD
G 0,050 1,092 0,504-2,362 0,824
A 0,916 0,423-1,982

3HayeHHs IMOBIPHOCTI NOMUITKM P FiNOTE3M NPO 3HAYYLLICTb BiAMIHHOCTEN MiX YacToTamn
MOLUMPEHHS TEHOTUNIB Y rpynax [nst KOXHOi MoZeNi BiMOBIAaoTb 3HAYEHHIO X2, L0 pO3paxoBaHe
ANs BiANoBiAHoT TabnuLi cnpsbkeHoCTi; 3HaueHHs 95 % fosipunx iHTepsanis (95 % [l) HaBeaeHi
[Nt pPO3paxoBaHuX 3a LMK Tabnuusimu BigHoLWeEHb WwaHciB OR; *: BiporiaHi 3Ha4eHHs.
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€ BigomocTi, wo reH ESR1 3anyyennit y popmyBaHHs
aHoManii Npukycy y BepTUKansLHOMY Ta caritanbHOMy
Hanpsmax [19]. Lle nigTBepmixye anexsaTHICTL pesynb-
TariB, LU0 ofepxKanm.

BusBunu, wo yactoTa reTepo3urotTHoro BapiaHTa
reHa ESR1: -397 T > C (Pvull) [rs2234693] y rpyni I'TIM
26-30 B 1,5 pasa meHwa, Hix y rpynax [T 1 ta M1 1. B
0ci6 i3 3ybo-LienenHMM NOpPyLIEHHSIMM cnocTepirani
TEHAEHLit0 10 30iNbLUEHHS YaCTOTU MOLUMPEHHS FeHOTUMNY
TT, ane BiAMIHHOCTI HeBiporigHi (mabs. 2).

Bigowmo, 1o romosurotHuin BapiaHt CC Lboro reHa
NOB’A3aHNM i3 NiABULLEHO0 MIHEPANbHOK LUIMBbHICTIO
KiCTKOBOI TKaHWHW y nisHboMy nybeptarti [20]. [Hchopmalis
npo Te, wo reHotun CC reHa ESR1 (Pvull) nos’azaHui
i3 BiNbLLO0 MiHEPanbHO LLMLHICTIO LNIAKK CTEerHa, Bu-
knageHa B poborti T. D. Sowers et al. [21]. Anenb T reHa
ESR1 Pvull [rs2234693] (C > T) noB’si3aHnii 3i 3HVKEH-
HSIM MiHEparbHOI LWiNbHOCTI KICTKOBOI TKAHWUHM Y XKIHOK Y
nicnsimeHonaysanbHoMy nepiopi [22,23].

leteposuroTHuit BapiaHt CT reHa ESR1 (Pvull)
NOB’A3aHWIA 3i 36iNbLIEHOK MiHEPANbHO LUIMBHICTIO Ta
MiHEpanbHUM CKNaAoM KICTKOBOI TKAHUHU B ipaHCbKWX
aiten i nignitkis [20]. Mpo niaBuLLeHy WinbHICTb KICTKOBOI
TkaHuHK y HociiB CT BapiaHTa LjbOro reHa cepen *iHok
y nicnsmeHynaysansHoMy nepiogi nosigomunu H. Zhu
et al. [21]. Anenb T reHa ESR1 Pvull [rs2234693] (C >
T) NoB'I3aHNI 3i 3HWKEHHSM MiHEpanbHOI LWiIbHOCTi
KICTKOBOI TKaHWHM B XiHOK y nicrnsiMeHonaysanbHOMY
nepiogi [22,23].

XKiHky SNoHCBKOT Ta achpoameprkaHCLKOT nonynsLyii,
ki 6ynu Hociamun resotuny CC rena ESR1 (Pvull), manm
BipOrigHO GinbLUYy LWiNbHICTb KICTKOBOT TKAHWHU MOMNepeKo-
BOro BiaAiny xpebTa, HixX iXHi ogHONITkM 3 reHoTunom TT
[24]. BinomocTi npo Te, Wwo reHotun CC Ha3BaHOro reHa
MOB'13aHW i3 BiNlbLLOK MiHEPaSbHO LLMBbHICTHO LLINIAKK
CcTerHa, BuknaaeHi B pobori T. D. Sowers et al. [25]. OTxe,
TEHEHLS 0 3MEHLLIEHHS YaCTOTMU MOLUMPEHHS FeHoTUY
CC B ocib i3 M3 31-35, Wwo BMsiBNEHA B HALLOMY J0CHi-
IDKEHHI, MOXe BNMMBaTV Ha MOPYLEHHS1 MOpdporeHe3y
KICTKOBOI TKaHWHW Ta (hOPMYBaHHS MOPYLLEHb MPUKYCY
32 YMOBU HAPOMKEHHS 3 MAKPOCOMIEH.

Busisunu, wo nonimopdiam reHa CYP19A1: A> G
[rs2414096] acouinoBaHWI i3 TOMIPHAMU NOPYLLEHHAMU
npuKkycy B ocib, ki Hapogunucs mMakpocomamu. Llika-
BMMM € BiQOMOCTI, BUNAAI BUKNageHi B [26]. ABTopu
nokasanu, Lo BapiaHTu reHa apomatasu [rs2470144]
BMMMBAKTb HA 3POCTAHHS HWXHBLOI Ta BEPXHbLOI LLe-
nen. [loBedeHO Takox, WO reH apomata3n CYP19A1
MOB’A3aHUI i3 TEMNaMu 3pOCTaHHS | BEPXHBOI, i HIXKHBOT
Leneny B caritanbHin nnoLwmHi. FeHotunu [rs2470144],
[rs2445761] i ranoTunu BipOriAHO acouinoBaHi i3 ce-
PEOHLOPIYHUMK TEMNAMU 3POCTaHHS LLEeNen y Xnonuis
nybepTaTHoro Biky.

Y nonepegHix JocnimKeHHsX [2,3], OLiHIOYM CTaH
CTOMATOrHaTUYHOI ccTeMu ocib nonynswii XapkiBcbkoi
Ta npunernux obnactei (TobTo nig Yac 06CTEKEHHS TUX
CaMMX Y4aCHUKIB JOCMIIKEHHS, MPO SKMX MAETbCS B L
CTaTTi), BUSIBUMK BipOrigHO BinbLUMi MPOLEHT aHomanin
MPVKyCy, CHOPMOBAHUX Came Y cariTanbHii NOLWKHi B
0Cib, AKi HaPOAMINCA MakPOCOMaMW, NOPIBHAHO 3 HOp-
MOCOMamM NP1 HapPOKEHHI BiANOBIQHOIO BiKy.

Maronoris. Tom 17, Ne 1(48), civeHb — kBiTeHb 2020 p.



Pesynbratyi cBiguath, LU0 3a HAsiBHOCTi reTepo3uroT-
Horo BapiaHTa rena IL10 [rs1800896] B oci6 i3 Makpoco-
MI€E0 NMPY HAPOZKEHHI PU3NK PO3BUTKY 3y60-LLenenHmnx
MopyLUEHb 3HaYYLLO 3MEHLLYBaBCS. Tak, pU3nK pO3BUTKY
MOMipHUX 3yBo-LUenenHnx nopyLieHb 3MeHLLYBaBCS B
4,6 pasa, a 3HadyLwmx nopyleHs — y 6,7 pasa. I3 nig-
BULLEHHAM PIBHS TSXKOCTi 3y60-LuenenHux nopyLueHb
crocTepirany HesiporiaHe 36iNbLUEHHS 4acToTW NoLK-
PEHHSI MYTaHTHOrO FOMO3UTOTHOrO BapiaHTa LbOro reHa
(mabn. 2).

Y pobori [27] noka3aHo, Lo BnivB anento Gy rexi
IL10 -1082 A/G Ha pO3BMTOK XPOHIYHOTO MapOJOHTUTY
NO3UTUBHUIA abo CNpUSTIIMBUIA, LLO BiAMOBIAAE HALIMM
pesyneratam.

Cnpoba npoaHanisyBaTu pe3ynsraTu Loao ocobnu-
BOCTEl reHeTUYHOI CKIaoBoi MeTaboniamy KiCTKOBOI Tka-
HUHW B OCIB, siKi HApOZPKEHI MaKpoCOMaMK, Ta MOB’s3aTu
iX i3 nonepepHiMu [2,3] BiZOMOCTSMU MPO HOPMYBAHHS
3y60-LLenenHux nopyLUeHb Y AOCTIZKEHOrO KOHTUHIEHTY
[ana nosuTuBHi pesynstati. B ocib, siki Hapogunucs
Makpocomamu, BUSIBNIEHa 3anexHiCTb CTaHy CToMartor-
HaTU4HoI cuctemu Big BapiaHTis reHiB CYP19A1: A> G
[rs2414096], ESR1: -397 T > C [Pvull] Ta IL10: -1082 G
> A [rs1800896].

Pesynkrati LOCNILKEHHS MOXYTb ByTW BUKOPUCTaHI
ANs nepeabaveHHst PopMyBaHHS NOPYLLEHb MPUKYCY Ta
3yOHUX psidiB y OCID, siKi HapomkeHi Makpocomamy, a
TaKoX AOMOMOXYTb Nif Yac po3pobrneHHs nepcoHaniao-
BaHUX NPOINaKTUYHNX 3aXOAiB | NNaHyBaHHs OPTOAOH-
TUYHOTO NiKyBaHHSI.

BucHoBKU

1. MomipHi nopyLweHHs npukycy (3HaveHHs DAI 26-30
6aniB) B 00CTEXEHMX OCID acoLliioBaHi 3 BapiaHTaMu reHiB
ESR1 ([rs 2234693], HapaomiHaHTHa mMofenb ycrnaaky-
BaHHs), CYP19A1 ([rs2414096], aguTuBHa, JOMIHaHTHa
" MynbTMnikaTMBHa Mogeni ycnaakysaHHs) 1a IL10
([rs1800896], HapaoOMiHaHTHa MOAENb YCNaaKyBaHHS).

2. Monimopdiam reHa IL10 [rs1800896] 3HauyLL0
MOB'A3aHUM i3 PO3BUTKOM i MOMiPHUX, | 3HAYHWX MOPYLLEHb
NPVKycy (HaaAOMIHAHTHA MOAENb YCnaaKyBaHHS).

3. MNporTekuis Big 3HaYHKX NOPYLUEHb NMPUKYCY (3Ha-
yeHHs DAl 31-35 GaniB) acouiioBaHa 3 BapiaHTOM reHa
IL10 ([rs1800896], HapaoMiHaHTHa MOAENb yCraaKyBaH-
Hs1). 3@ HasiBHOCTI reTepoaunroTHoro reHoTuny GA puauk
PO3BUTKY MOPYLLEHb 3MEeHLLYBaBcs Y 6,7 pasa.

4. AHanis BapiaHTiB reHiB ESR1 [rs 2234693],
CYP19A1 [rs2414096] ta IL10 [rs1800896], BUKOHAHMI
y AMTSYOMY BiLj, MOXe GyT OCHOBOK ANSi BUSIBMEHHS
0Cib rpynu pusuky oo hopMyBaHHS MOPYLLEHb CTO-
MaTOrHaTUYHOI CUCTEMM, a TakoX AN1S PO3POGNeHHs
nepcoHanisoBaHnX NPOMIiNakTUYHKX 3axosiB.
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Tabnuus 6. MNoain nonimopdHux BapiaHTie 3a reHom IL10: -1082 G > A [rs1800896]

B ocib [3M31-35i M Il

FeH MonimopcbHi | PeaynbraTi cTaTMCTMMHOTO aHanisy

BapiaHTU

(o) [oR | 95% 1

IL10: -1082 AAUTMBHA MOAEAb

G>A[rs18008%] GG 3464 3375  0655-17.377 0177
GA 0.150* 0.030-0.747*
AA 8.727 0.397-191.954
PeuecuBHa Moaenb
GG +GA 1.038 0.115 0.005-2.520 0.308
AA 8.727 0.397-191.954
AOMiHaHTHa MOAEAb
GG 1.189 3.375 0.655-17.377 0.275
GA+AA 0.296 0.058-1.526
HaAAOMiHaHTHa MOAEAb
GG +AA 4.165* 6.686* 1.338-33.408*
GA 0.150* 0.030-0.747*
MyAbTUNAIKaTUBHA MOAEAB
G 0.062 1.139 0.408-3.176 0.804
A 0.878 0.315-2.449

0.041*

3HaueHHst IMOBIPHOCTI MOMWITKM P FiNOTE3M NPO 3HAYYLLICTb BiAMIHHOCTE MiX YacToTamm

MOLLMPEHHS TEHOTMNIB Y rpynax ANs KOXHOI Mofeni BifMoBIfatoTb 3HAYEHHIO X2, LU0 po3paxoBaHe
NS BiANoBigHOI Tabnuui cnpsxeHOCTi; 3HaveHHs 95 % posipumx iHTepeani (95 % [1) HaBeaeHi

[Ns pO3paxoBaHKX 3a LMy Tabnuusamm BigHowweHb wanciB OR;*: BiporigHi 3Ha4YeHHS.
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Llenb paboTbl — M3yunTb 0COBEHHOCTW UMMYHOTMCTOXMMUYeckol akcnpeccun VEGF, VEGFR-2 n CD31, CD105 B kope
rOfIOBHOMO MO3ra npy caxapHom anabete 2 Tuna.

Marepuans! n metoabl. MMpoBeaeHo NaTtomMopdorormyeckoe ¥ UMMYHOTMCTOXMMUYECKOE UCCTIEAOBaHNE CEKLIMOHHOMO
marepwana TkaHu rofoBHOTO Mo3ra B 3 rpynnax Habnioaerwit: | — ycnosHoro koHTpons 6e3 caxapHoro avabeta (CO) v ue-
pebpoBackynsipHor naronoruu, |l — ymepLune ¢ AUCUMpKYNsSTOpHO-MLLeMUYeckoii aHUedanonatven (OV3), IIl — ymepluve
¢ ¢hoHoBbIM C[1 2 Tvna.

Pesynbrathl. YcTaHoBneHo BospacTtaHue akcnpeccum VEGF 1 VEGFR-2 1 npy gucumpKynsTopHO-MLEMUYECKON SHLeda-
nonatuu, u'y GonbHbIX ¢ caxapHbiM gnadetom 2 Tuna (VEGF B rpynne ycnoeHoro koHTpons — 0,337 (0,232; 0,617) %, B
rpynne ¢ A3 - 0,713 (0,438; 1,304) %, B rpynne CA 2 Tvna — 1,003 (0,699; 1,631) %; VEGFR-2 B rpynne ycroBHOro KOHTPO-
ns—0,916 (0,55; 1,56) %, B rpynne O3 — 1,238 (0,76; 1,61) %, B rpynne CA 2 Tuna — 1,15 (0,58; 1,784) %). YctaHoBneHo
Hanuure NPsSIMON CpeaHeit cusbl koppenauum Mexay ypoHem akcnpeccim CD105 n VEGFR-2: r=0,31 (p < 0,05) npu C1 2
TMna. MNnoTHOCTb pacnpeaeneHns MMKpOCOCYA0B AOCTOBEPHO Bo3pacTaeT B rpynne C[1 2 Tuna. YcTaHoBMeHO JOCTOBEPHOE
Bo3pacTaHue akcnpeccum CD105 B rpynne CA 2 Tuna (0,434 (0,265;0,741) %) no CpaBHEHMIO C rpynMoi YCIOBHOTO KOHTPONS
(0,346 (0,263; 0,46) %). Mexay nokasatensmu yposHs akcnpeccum CD31 1 CD105 npuw A3 v B rppynne CA1 2 Tuna ycTaHoB-
NEHO Hanuyme NPsSIMON CpeaHelt cunbl koppensaumin: ans rpynnsl ¢ AN3 r = 0,41, ansa rpynnel CA 2 Tvna r = 0,39 (p < 0,05).

BeiBogbl. Mpu C 2 TMna NpouCcXoauT akTUBALMS aHrMoreHesa B KOPe rofIOBHOTO MO3ra, YTo, BEPOSITHO, CBA3aHO C aKTUBa-
Lmen cpaktopa TpaHckpunumm HIF-1a.

ImyHoricToximiuHa xapaKkTepuCcTUKa NpoLeciB aHrioreHesy y TKaHWHi FOAOBHOTO MO3KY
npu LykpoBomy Aiaberi 2 Tuny

0. M. ABpameHKo

MeTa po60oTu — BUB4MTM 0COBNMBOCTI iMyHoricToxiMiuHoi ekcnipecii VEGF, VEGFR-2 i CD31, CD105 y Kopi ronloBHOro MO3ky
npw LykpoBoMmy fiaberi 2 Tuny.

Matepianu Ta meTogu. BukoHann natomopchonoriyHe 1 iMyHOrCTOXiMIYHe JOCTiMKeHHsT CEKUIMHOro matepiany TKaHWHW
rONOBHOMO MO3KY y 3 rpymax crnocTepexeHb: | — yMOBHOro koHTponto 6e3 Lykposoro aiabety (LUA) i uepebpoBackynspHoi
natonorii, Il — nomepni 3 ANCUMPKYNSTOPHO-iLleMivHoto eHuedanonarieto (OIE), [l — nomepni 3 LA 2 Tuny.

PesyniraTi. BctaHoBUM 36inbLueHHs 3poctanHs ekcnipecii VEGF Ta VEGFR-2 i npy AuCLmMpKynsSTopHO-iLLeMiYHin eHuedarno-
narii, i y XBopux i3 poHoBMM LiykpoBuM fiabetom 2 Tuny (VEGF y rpyni ymosHoro koHTporio — 0,337 (0,232; 0,617) %, y rpyni
3 [1IE - 0,713 (0,438; 1,304) %, y rpyni LA 2 Tuny — 1,003 (0,699; 1,631) %; VEGFR-2 y rpyni ymoBHoro koHTposo — 0,916
(0,550; 1,56) %, y rpyni 3 AIE — 1,238 (0,76; 1,61) %, y rpyni LA 2 Tuny — 1,15 (0,58; 1,784) %). BusHaunnv npsmy cepeHboi
cunu kopensiito Mix piBHem ekcnipecii CD105 i VEGFR-2: r= 0,31 npw LIA 2 Tuny. LWinbHicTb po3noginy MiKpocyauH BiporigHo
36inbLyeTbes y rpyni LA 2 Tuny. Bussunu siporigHe 36inbLueHHs ekcnpecii CD105 y rpyni 3 LA 2 Tuny (0,434 (0,265; 0,741) %)
MOPIBHSAHO rpynoto yMoBHoro KoHTponto (0,346 (0,263; 0,46) %). Mix nokasHukamu pisHs ekcripecii CD31i1CD105 npu iIE iy
rpyni LI 2 Tuny HasiBHa npsima cepeaHboi cuni kopensuis: ans rpynu 3 IE r= 0,41, ansa rpynv LA 2 tuny r= 0,39 (p < 0,05).

BucHoBku. Mpwu LI 2 Tuny BinbyBaeTbCs akTMBALLiS aHrioreHe3y B KOpi FONIOBHOTO MO3KY, LU0, MIMOBIPHO, NOB'I3aHO 3 aKTy-
BaLieto dpakTopa TpaHckpunuii HIF-1a.

Immunohistochemical characteristics of the angiogenesis processes in brain tissue
in diabetes mellitus type 2
Yu. M. Avramenko

Aim - to study the features of VEGF, VEGFR-2 and CD31, CD105 immunohistochemical expression in the cerebral cortex
in diabetes mellitus type 2.

Materials and methods. Pathomorphological and immunohistochemical studies of the brain tissue section material were
performed in 3 groups of observations: group | — control without DM and cerebrovascular pathology, group Il — died with
dyscirculatory-ischemic encephalopathy (DIE), group Il — died with DM type 2.
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Results. Increased expression of VEGF and VEGFR-2 was found both in dyscirculatory-ischemic encephalopathy and in
patients with diabetes mellitus type 2 (VEGF in the control group — 0.337 (0.232; 0.617) %, in the group with DIE — 0.713
(0.438); 1.304) %, in the group with diabetes mellitus type 2 - 1.003 (0.699; 1.631) %; VEGFR-2 in the group of control —0.916
(0.550; 1.56) %, in the group with DIE — 1.238 (0.76; 1.61) %, in the group with DM type 2 — 1.15 (0.58; 1.784) %. There is
direct correlation between the level of expression of CD105 and VEGFR-2: r = 0.31 for diabetes type 2. The distribution density
of microvessels significantly increases in the group with DM type 2. Significant increase in expression of CD105 in the group
with DM type 2 (0.434 (0.265; 0.741) %) was found, compared with the group of control (0.346 (0.263; 0.46) %). There are
direct correlations between CD31 and CD105 expression in DIE (r = 0.41) and in the group with DM type 2 (r = 0.39, P < 0.05).

Conclusions. Angiogenesis is activated in the cerebral cortex in diabetes type 2, which may be due to the activation of

the transcription factor HIF-1a.

LlepebpanbHas cocyguctas cuctema — gMHammyHast
CTPYKTYypa, koTopas 6bICTPO aganTupyeTcs n pearupyet
Ha (branonormyeckme v naTonornyeckne curHansl. B
YCMOBMSIX TUMOKCUW CETb KPOBEHOCHBIX COCYA0B paclum-
psieTcst, YTOObI YAOBMNETBOPUTBL pacTyLLye NoTpebHOCTU
B kucnopoge. AKTUBMPYIOTCS peakLun aHrmoreHesa, a
TaKkke PEMOLENMPOBAHNS CYLLECTBYIOLLEN COCYANCTON
cucTeMbl ¢ 0bpa3oBaHMeM HOBbIX kornatepanen. Oba
3TN NpoLecca NOTEHLMPYIOTCSA CUTHaNamMmu okpysxaro-
LLien cpefpl, Npu 9TOM BECbMa BEPOSATHO, YTO OTBETHASA
peakums COCYANCTON CUCTEMbI FONIOBHOTO MO3ra MOXET
0TNIMYaTbCs B (PU3NONOTNYECKUX WU MATONOrMYeCcKnx
ycnosusix [1].

Mo AaHHBIM Hay4HO NUTEpaTypbIl, CaxapHbIn Anadet
(CH) npuBOAUT K CTPYKTYPHBIM 1 (DYHKLMOHANBHbLIM 13-
MEHEHUSIM B COCYAMNCTON CETW rOfIOBHOTO MO3ra 3a CHeET
aKTMBaLIMM NPOLIECCOB aHrnoreHesa [2].

OTn faHHble 06YCMNOBNMBAKT aKTyanbHOCTb U3yye-
HUS BOMPOCOB, CBS3AHHBLIX C MOMNEKYNSpHO-reHeTuYe-
CKMMMN OCHOBaMM aHrvoreHesa, OTBETbl HA MHOTME U3
KOTOPBbIX €LLE He HaaEeHbI.

CocyancTblil aHAOTENManbHbI akTop pocTa
(vascular endothelial growth factor — VEGF) otkpeIT B
1983 1. KaK hakTop, BNMSIKOLLMIA HA COCYANCTYH NPOHMLA-
eMoCTb. JTOT BENOK UrpaeT KMHYEBYIO POSb B MHAYKLMM
aHrmoreHesa v B Hopme, v npu natonorum [3]. VEGFR-2
yyacTByeT B npoLeccax HOpMarbHOro W natonoruye-
CKOrO aHrvioreHe3a 1 SBMsieTCs OCHOBHBIM PELLenTOpoM,
onocpegnywwm aeiicteue VEGF Ha sHooTenuarnbHble
kneTku [4]. VEGF yyacTBytoT BO BCex hazax aHrvoreHesa,
B TOM Y/CMe HeyipoaHrioreHesa, NposiBRsoT Npsmble
HEMpoTpoYEecKMe N HepONPOTEKTUBHbIE CBOMCTBA
[5,6]. B Hopme VEGF akcnpeccupyeTcst Ha HU3KUX ypoB-
HsIX, ero 0GHapyKMBatoT CropauYeckn B LMTONIasme
NapeHXMMaTo3HbIX KIeTok B 6onblUMHCTBE obnacten
mo3ra [7]. VEGFR-2 akcnpeccupyetcs B uutonnasme
HENPOHOB W 3HOOTENWarnbHbLIX KNeTok cocyaos [8].

CD105 (aHpornuH) — TpaHcMeMObpaHHbIA rnu-
KOMPOTEWH, 3KCNpeccupyemblil Ha aKTUBUPOBAHHbIX
3HAoTennanbHbIX knetkax cocygos [9]. OH wupoko
9KCMPECCUPYETCS Ha MOBEPXHOCTW 3HAOTENWUOLMTOB,
SBNSASICb 4acTbl0 peuenTopHoro komnnekca TGFR, u
yyacTeyeT B cBs3blBaHUn TGFR1, TGFB3, BMP-2 u
BMP-7 [10]. SHpornuH Heobxoaum Ans npoueccos
aHrvoreHe3a 1 pemMoaenMpoBaHuns, SBMSIETCH BaXHbLIM
KOMMOHEHTOM SHZOTENManbHOro KOMMIeKca akTuBaLmm
CUHTe3a okcuaa asota [11], a Takke urpaet porb UH-
[yKTOpa aHTUanonToTUHECKOro MyTH B MMMOKCUYECKMX
3HOoTenmanbHbIX KneTkax. B HayyHon nutepatype
€CTb CBE[IEHNSI O HanMM4My NPSIMON KOppensLmn Mexay
YPOBHSIMW 3KCMPECCHM 3HAOIMMHA W NIOTHOCTHH0 MUKPO-
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COCyAoB C nMponudepaumnei dHAoTeNnanbHbIX KNeTok,
a Takke Mapkepamu nponudepaumn 3HAoTENManbHbIX
KneTok B onyxonsx [12].

Llenb pa6oTbl

M3yunTb 0COBEHHOCTN MMMYHOMVCTOXMMUYECKON JKC-
npeccun VEGF, VEGFR-2 1 CD31, CD105 B kope ronoe-
HOrO MO3ra npw caxapHom anabete 2 Tvna.

MaTepMaI\bI U MEeToAbl UCCAEAOBaHUA

MpoBeaeHo natomopdonornyeckoe n UMMYHOTUCTOXM-
muyeckoe (MIMX) ncecneposaHne TkaHy ronoBHOTO Mo3ra
Ha CekUMOHHOM matepuane. MsydeHbl 30 CEKLUMOHHBIX
crny4aeB, pa3fenieHHbIX Ha OCHOBaHUW pe3ynbTaToB
aHanm3a aHaMHeCTUYECKUX U NaTonoroaHaTOMUYECKNX
HaHHbIX Ha 3 rpynnbl. Mepsyto rpynny (V1) coctaBunu
10 ymepLumx oT pasnuyHbix 3abonesaHuii 63 Hannuus
npuaHakos C[1 n uepebpoBackynapHOI Natonorum — oHu
MCMONb30BaHbl B KA4eCTBE YCMOBHOIO KOHTpons. Bo
BTopyto rpynny (V2), yuuTtbiBas O4eHb Yactoe code-
Tanne C[J ¢ atepocknepo3om u ero LepebpanbHbiMy
NPOSIBMNEHNSAMM, NS OLIEHKW X BIUSIHUSA Ha pesynsTar
uccnenosanus Cll otobpaHbl 10 cnyyaeB ymepLumx ot
TSHXKENoW LepebpoBacKkynapHoW natonornn (gucump-
KyNSATOpPHO-MLIEeMMYecKas sHuedanonatus Ha noyse
CTEHO3MpyHoLLero atepockreposa — [13) 6es kakmx-nmbo
nposiBnexnit CO. B tpetbto rpynny (V3) Bownm 10 Ha-
6roaeHNn yMEpLLUMX B YCMOBUSIX HAMMYMS KITMHUYECKM
1 Mopdornornyeckn BoipaxeHHoro CLl 6e3 npusHakos
VHOW LiepebpoBackynspHON NaTonormm.

Kycoukm TkaHu ronosHoro Moara govkemposanu B 10 %
3abycepeHHOM hopmanuHe 1 3anveanu B napaduH.
OcobeHHOCTY IMCTONOMYECKOrO CTPOEHUS MCCREaYeMbIX
06pa3sLioB 13y4anu B cpesax, OKpaLLEHHbIX reMaToKCumnm-
HOM 11 3031HOM. MIMX-1ccrnenoBaHyie NPOBOAWIY MO CTaH-
[lapTHOWN MeToaMKE, NPEeLyCMOTPEHHON NPOU3BOANUTENEM
aHTuTen. Micnonb3oBanu MOHOKMNOHarnbHble aHTuTena Mo
a-Hu VEGF Vascular Endothelial Growth Factor, Clone
VG1 («<DAKO», [JaHus), nonvknoHanbHble aHTUTena
Rb a-Hu Flk-1 / KDR / VEGFR2 Ab-1 («Thermo Fisher
Scientific Inc.», CLLIA), MoHOKNOHanbHble aHTuTeENa Mo
a-Hu CD31 Endothelial Cell Marker Ab-1 Clone JC/70A
(«DAKO», laHus1), MoHOKNoHanbHble aHTUTena Mo a-Hu
CD105 Endoglin, Clone: SN6h1 («DAKO», [anus), a
Takke cuctembl Bu3yanmsauum 3 DAKO EnVision+System
¢ AnammHobeHsuamHom («DAKO», CLUA).

Pe3ynbTaThl UMMYHOMMCTOXMMUYECKON peakLuu
OLIEHVBArNM B CTaHAAPTM3VMPOBAHHOM MOMe 3pEHNSI MUKPO-
ckona Scope. A1 «Carl Zeiss» (TAP) n kamepon Progres
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VEGF
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Puc. 1. Okcnpeccust VEGF B kope ronosHoro moara npu Cfl 2 Tuna. Mo a-Hu VEGF Vascular Endothelial Growth Factor, Clone VG1 («DAKO», lanus), x200.
Puc. 2. MokasaTenu yposHs akcnpeccin VEGF B rpynnax cpasHeHus: V1 — koHTponb, V2 — I, V3 — rpynna C[ 2 Tvna.

VEGFR-2
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Puc. 3. Okcnpeccust VEGFR-2 B kope ronoBHOr0 Mosra npu ANCLMPKYNSTOPHO-ULWeMUYeckoil aHuedanonatuu. MonvknoHansHble aHTuTena Rb a-Hu Flk-1/KDR/VEGFR2 Ab-1
(«Thermo Fisher Scientific Inc.», CLLA), x200.
Puc. 4. Mokasatenu yposHs akcnpeccin VEGFR-2 B rpynnax cpaBrerus:: V1 — koHTponb, V2 — NS, V3 - rpynna C[l 2 Tvna.
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Gryphax Jenoptik 60N-C1"1,0x426114 (TIP) npu yBenuye-
Hum x200. B kaxxgom criydae aHanma npoBogunv B 5 nonsx
3pEHHsI C NOMOLLbIO NporpaMMbl Brgeotect-Mopdhonorvs
5.2.0.158 (OO0 BupgeoTecrt, P®), ypoBeHb akcnpeccum
MapKepoB OLeHVBanu B um?. PesynstaTbl OLeHUBanm
Mo MoKasaTensiM OTHOCWTENbHO NOoLLaan IKCPeccum
(Som, %). Ha kaxgom npenapate uccnenosanu 5 nonen
3peHus npy yBenieHun x200. OTHOCUTENBHYHO NoLwaab
akenpeccum (S, %) PaCCUMTBLIBAIM KaKk OTHOLLIEH!E Mio-
LWaay, 3aHNMaemMol MMMYHOMO3UTUBHBIMW KeTkamu, K
o6LLel nnoLLaay nons 3peHust. B cpesax TkaHy ronoBHOMO
Mo3ra rpyrn CPaBHEHVS!, OKpaLLEHHBIX C UCMOMNb30BaAHNEM
aHTuTen k CD31, npoBoamny NoacHeT NOTHOCTY MUKPO-
cocynos no metogy S. Bosari et al. [13].

Cratuctuyeckyto o6paboTKy nonyyYeHHbIX gaH-
HbIX MpoOBOAMNW Npu nomolyn naketa Statistica®
for Windows 13.0 (StatSoft Inc., nuueHans Ne
JPZ8041382130ARCN10-J). Bbluncnsanu meguany (Me),
HVDKHWIA 1 BepxHWIA kBapTunm (Q1; Q3); cpaBHeHWe Mexay
[BYMsI rpynnamu HabntogeHniA NpoBOANIM NPY NMOMOLL
Kputepus MaHHa—YuTHW, Mexay Tpems rpynnamm Ha-
6ntoaeHuii — npu nomoLLm kputepus Kpackena-Yonnuca;
KOPPENSALMOHHDBIA aHanM3 nNpoBefeH C NPYMEHEHNEM
koahuumeHTa paHroson koppenauun Cnmpmera. Pe-
3ynbTaThl CYATANIN CTAaTUCTUYECKM 3HAYUMBIMM HA YPOBHE
95 % (p < 0,05).
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PesyAbtathl

B pesynsrate UIMX-uccnegoBaHust yCTaHOBMEHO, YTO
MembpaHHo-LMTonnasMaTmyeckas akcnpeccus VEGF
OTMeYeHa B KIETKax SHAOTENUS 1 HENPOHAX, acTpoLmMTax
KOpbl rONIOBHOTO Mo3ra. B rpynne ycrnoBHOro KoHTpons
ypoBeHb akcnpeccum coctaenseT 0,337 (0,232; 0,617) %,
B rpynne ¢ [INS oTMe4eHO BO3pacTaHue 3Toro nokasa-
Tens Gonblue Yem B 2 pasa — 0,713 (0,438; 1,304) %, B
rpynne ¢ C 2 tuna — 1,003 (0,699; 1,631) % (puc. 1),
yTo B 3 pasa Gonblue No CPaBHEHWIO C HOpMOW U B 1,4
pasa GonbLue, Yem B rpynne ¢ AN3.

Mo pesyneTatam CpaBHUTENBHOMO aHanu3a ycra-
HOBIEHa JOCTOBEPHAs pasHuLia MeXzy YPOBHSAMM JKC-
npeccumn VEGF B rpynnax cpasHenus p < 0,05 (puc. 2).

Bo Bcex rpynnax cpaBHeHUs ycTaHOBNEHa MeMOpaH-
Ho-LmMTONNasMatnyeckas akcnpeccus VEGFR-2 B knet-
Kax aHAOoTENMs, Tenax HepoHoB, MUKpornuK. B rpynne
YCMOBHOIO KOHTPOIS YPOBEHb JKCMPECCUM COCTaBnsieT
0,916 (0,550; 1,56) %, B rpynne ¢ A3 — 1,238 (0,76;
1,61) %, B rpynne C[1 2 Tvna— 1,15 (0,58; 1,784) % (puc.
1), yto B 1,25 pasa GonbLue NO CPaBHEHMIO C TPYMMon
YCMOBHOIO KOHTPOIS.

[ocToBepHas pasHuLia MeXay MefyraHamu aKkenpec-
cum VEGFR-2 B rpynnax cpaBHeHWsi He YCTaHOBMEHa
(p > 0,05) (puc. 4).
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Puc. 5. MokasaTenu nnoTHOCTW MUKPOCOCYAOB, OLieHeHHOM No akcnpeccun CD31, B rpynnax cpaBHeHns: V1 — koHTpons, V2 — 1N, V3 — rpynna CA 2 Tuna.
Puc. 6. Okcnpeccust CD31 B kope ronosHoro Mo3ra ymeplunx 6onbHbix CIl 2 Tuna. MoHoknoHanbHele aHtutena Mo a-Hu CD31 Endothelial Cell Marker Ab-1 Clone JC/70A
(«DAKO», flaHus), x200.
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Puc. 7. Mokasatenu yposHs akcnpeccin CD105 B rpynnax cpasHerus: V1 — koHTponb, V2 — N, V3 - rpynna C[l 2 Tvna.
Puc. 8. Okcnpeccust CD105 B kope ronoBHOro Moara ymepLumx 6onbHbix C[] 2 Tuna. MoHoknoHanbHsle aHTuTena Mo a-Hu CD105 Endoglin, Clone: SN6h1 («<DAKO», flanusi). x200.

[ins onpeneneHus cTeneHn pasBuToOCTY MUKPOLMP-
KynsITOPHOIO pycria B TKaHW UCMOMb3YHOT YCTaHOBMEHME
6enka CD31. 310t Benok — Mapkep, CNOCOBHbIN cenek-
TMBHO MOKa3blBaTb HAIM4YME IIMKOMPOTEMHA C MAccom
130 kDa B aHg0TENUM COCY0B, TEM CaMbIM COCOOCTBYS
onpeaeneHnio Backynapusaumm 1, COOTBETCTBEHHO,
MAOTHOCTW COCYAMCTOro pycna TkaHu. MembpaHHas
akcnpeccnsi CD31 oTMeyeHa B SHAOTENMOUMUTAX MU-
KPOCOCYA0B, YTO MO3BOMSAET NPOU3BOAUTL MOACHET
MOTHOCTV MKPOCOCYAO0B. PesynsraTsl CpaBHUTENBHOTO
aHanu3aa ykasblBatoT, 4TO B rpynne YCrOBHOMO KOHTPONS
nokasaTenu NnoTHOCTW MWKPOCOCYLAOB COCTaBRSHOT
22,00 (19,00; 24,00) (puc. 5). B rpynne c A3 otmeyeHo
He3HauMTenbHoe yBenmyeHue atoro nokasatens — 23,00
(19,00; 27,00), pasHuua Mexay NNOTHOCTbIO MUKPOCOCY-
[OB cTaTucTuyeckn HegoctoepHa (p > 0,05). B rpynne
C[ 2 tvina nokasatens nnoTtHocTu coctasmn 28,00 (24,00;
31,00), uTo cTaTUCTNYECKN [OCTOBEPHO GOoMbLLE, YeM B
ycnoBHom rpynne koHTpons (p < 0,05) (puc. 6).

CD105 aKT1BHO aKcnpeccupyeTcs Ha aHOOoTenwu-
anbHbIX KneTkax cocyaos. lNonyyeHsl cnepyoLme
pesynsTatbl MOPGOMETPUYECKOTO 13MepeHns (puc. 7)
B rpynne ycrnosHoro koHTpons — 0,346 (0,263; 0,46) %,
B rpynne ¢ [IN3 oTMeyeHbl NpakTUYeckn aHanornyHbIe
danHble — 0,351 (0,171;0,705) %, B rpynne C[ 2 tvna
(puc. 8) nokasatenb akcnpeccum CD105 coctasun 0,434
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Tabnuua 1. KoppensunoHHble CBA3N Mexay nokasatensmu akcnpeccun CD31,
CD105 n VEGF, VEGFR-2 B rpynne yCrnoBHOro KOHTpOns

_ CD 31 CD 105 VEGF VEGFR-2

CD 31 1,00 0,10 -0,10 -0,22
CD 105 0,10 1,00 -0,19 -0,03
VEGF -0,10 -0,19 1,00 0,13
VEGFR-2 -0,22 -0,03 -0,13 1,00

Tabnuua 2. KoppensumoHHble CBS3W Mexay nokasatensimu akcnpeccun CD31,
CD105 v VEGF, VEGFR-2 B rpynne ¢ 3

_ CD 31 CD 105 VEGF VEGFR-2

CD 31 1,00 0,41* 0,13 -0,09
CD 105 0,41% 1,00 -0,09 -0,02
VEGF 0,13 -0,09 1,00 0,20
VEGFR-2 -0,09 -0,02 0,20 1,00

*: CTATUCTUYECKM 3HaYMMas KoppensaLMoHHas cBsidb (p < 0,05).

Ta6nuua 3. KoppensiumoHHble CBS3W Mexay nokasatensmu akcnpeccun CD31,
CD105 v VEGF, VEGFR-2 B rpynne C[] 2 Tuna

_ CD 31 CD 105 VEGF VEGFR-2

CD 31 1,00 0,39% -0,05 0,22
CD 105 0,39* 1,00 0,04 0,31*
VEGF -0,05 0,04 1,00 0,18
VEGFR-2 0,22 0,31% 0,18 1,00

*: CTATUCTUYECKM 3HAYMMas KOpPensLMoHHas casb (p < 0,05).
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(0,265; 0,741) %, 4TO CTATUCTUYECKM [OCTOBEPHO GOMb-
LLe TaKoBbIX B YCIOBHOW rpynne koHTpons (p < 0,05), Ho
CTaTUCTUYECKW HEOCTOBEPHO MO CPABHEHUIO C rpymnMon
ana (p > 0,05).

MpoBeaeH KOpPensUMOHHLIA aHanus CBA3en Mex-
Ay nokasatenamu akenpeccun CD31, CD105 n VEGF,
VEGFR-2 B rpynnax cpaBHeHus (mabn. 1-3).

YCTaHOBMEHO, YTO B Ipynmne YCMOBHOrO KOHTPOS
B3aUMOCBS3b MEXAY MCCMefOBaHHbIMA Mapkepamu
oTcyTcTBYeT. Mexay nokasaTensmu ypoBHS! 3KCNPECCHi
CD31 1 CD105 B Kope ronosHoro mosra npu QU3 n B
rpynne ¢ ¢oHoBbiM C[] 2 Tvna xapakTepHO Hanuuune
NPSIMON CpeaHen cunbl koppenauuu: r= 0,41 ans rpynnbl
¢ OW3, r = 0,39 ans rpynnel C 2 Tuna, p < 0,05. Mpu
C[ 2 tvna ycTaHoBneHa npsiMasi CpegHen Curbl Koppe-
nauus mexay ypoeHeM akcnpeccum CD105 n VEGFR-2:
r=0,31, p <0,05.

06¢cyxaeHue

CornacHo nony4eHHbIM AaHHbM, Cl 2 Tuna xapaktepu-
3yeTcs jocToBepHo 6onbLuen akcnpeccuern VEGF (1,003
(0,699; 1,631) %) No CpaBHEHWIO C rPYMMO YCNOBHOIO
KoHTpOns v rpynnov N3 (puc. 2). YcTaHoBneHa TeHaeH-
LS K YBEMWYEHMI0 SKCMPECCUM OCHOBHOTO peLenTopa
VEGFR-2, npu atom B rpynne ¢ 113 atot nokasarens
HeckonbKo Bbiwwe (1,238 (0,76; 1,61) %), yem B rpynne ¢
CA(1,15(0,58; 1,784) %) (puc. 4). BeposiTHo, 310 CBA3AHO
C BO3HUKAIOLLIEN MMMOKCMEN B TKaHW FONIOBHOTO MO3ra.

Mo naHHbim Jeffrey L. Ebersole et al. (2018), B yc-
NOBUSIX TUMOKCUM aKTUBMPYETCS (haKTop TPaHCKpUNLmm
HIF-1a, KOTOPbIN CTUMYNMPYET TPAHCKPUMNLMKO MPOAHM0-
reHHbIX Monekyn, aktopbl pocta (VEGF-A, VEGFR-2,
FGF n MMP) 1 nepekntoyaeT 6anaHc MuKpocpeabl B
aHrvoreHHyto cpegy (Ang-1 / Ang-2), MaTpuKcHble Me-
TannonpoteuHassl (MMPSs) onocpeaytoT Aerpagaumio
GasanbHoM MeMbpaHbl, MPONCXOANT MUTPaLMs 3HAOTE-
NMasnbHbIX Knetok [1,14].

B pa6ote Gui-Li Yangand et al. (2018) nokasaHo, uto
VEGF Takke nHOyLMpyeT COCYAMCTYHO NPOHULIAEMOCTb B
pesynkraTte akT1BaLuMmM SHAOTENMANBHOM CUHTA3bl OKcuaa
asora (eNOS) n npoayumpoaHus okeuaa azora (NO) [15].
3JT0 BaXHOe MaToreHeTUYeCKoe 3BEHO B Pa3BUTUM Liepe-
BpanbHoi katacTpodbl. AkTuBaums VEGFR-2 BbisbiBaeT
CTYMYNSLMIO Lienoro psiga CUrHambHbIX MyTer, Takux Kak
MUTOrEH-aKTUBMPYEMblE MPOTEUHKMHA3bI, 06YCrnoBnu-
BaloLLme Murpauuio, nponudepaumio, BoPKMBAEMOCTb
KNeTOK 3HAOTENUS U KNEeTOuYHble B3ammogenctans [16]. B
Hay4HOWN NUTEpPaType On1caHa TEHAEHLMS K BO3paCTaHMIO
3KCMPECCHM OCHOBHOTO NpoaHrmoreHHoro ¢aktopa VEGF
1 ero peuentopa VEGFR-2 npu nwemumn tkanm [17].

Mony4yeHHble OaHHbIE CBMAETENbCTBYIOT, YTO B
KOpe ronoBHOTO MO3ra MoTHOCTb COCYAWUCTON CETU,
oLeHeHHas no akcnpeccun CD31 (puc. 5), bonee Bbico-
kas B rpynne C[ 2 Tuna, yCcTaHOBMEHHbIE NMOKasaTenm
CTaTUCTUYECKN [OCTOBEPHO OOMbLLE MO CPABHEHMIO C
TPYNMoW YCrIOBHOIO KOHTPOMS, YTO COBNAAAET C AaHHbLIMU
1ccnenoBaHui, NPOBOAVBLUMXCS Ha AKCMEPUMEHTANBHBIX
mogensix [17].

Okenpeccus aHgornuHa npy Cl 2 Tuna cratuctmye-
CKv1 BblILLe (puc. 7), YeM B rpynmne YCrOBHOMO KOHTPONS,
YTO OTPAXKAET AKTMBALIMIO HAOTENMOLMTOB B KOPE rOf0B-
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HOro MO3ra. YCTaHOBMeHa AOCTOBEepHas NpsiMas cpeaHen
Cunbl KoppensumoHHas cBadb Mexay UIMX-akcnpeccuen
CD31 1 CD105 n npn N3, n npu CL. 310 MOXHO pac-
LIEHVBaTb KaK aKT1BaLI MPOLIECcCca aHroreHesa, 3a CHET
KOTOPOTO U MPOUCXOANT YBENUYEHNE COCYAMCTON MIoT-
HocTW. Takke OTMeYeHa CTaTUCTMYECKU JOCTOBEpPHas
npsiMasi CpefHeii CuIbl KOPPENSALMOHHAs CBA3b MeXay
ypoBHeM akcnpeccn CD105 n VEGFR-2 B rpynne C[1 2
wna (r=0,31, p <0,05).

Mo panHbIM E. Rossi et al. (2019), sHpornuH ac-
COLMMPYETCA C HECKONMbKUMU Genkamm, KpUTu4ecku
BOBMEYEHHbIMY B a4resvo, nponndepawyio, MUrpaLyio,
aHrnoreHes 1 NPOHMLIAEMOCTb SHAOTENMATLHBIX KIETOK,
BKITK04as UHTErpuHbI, 3ukeuH, peuentop VEGFR 2 Tuna
(VEGFR-2) [18]. B pabote Hongyu Tian noka3aHo, 4to
CD105 perynupyert nepegady curHanos VEGF, Bzanmo-
fencteys ¢ peuentopom VEGFR-2 yepes ero uutonnas-
MaTUYECKUIA [IOMEH, V1 YBETNMYMBAET CTENEHb aKTUBALIMM
VEGFR-2 [19]. Mony4eHHble faHHble yKasblBaloT Ha
aKTMBaLMIO NpoLLeccoB aHrmoreHesa npu C 2 tuna.

BbiBoAbI

1. Mpw CA 2 tvna v npu N3 oTMeyeHa noBbILLeHHas
akcnpeccus VEGF, npu C[] aToT nokasarens 4OCTOBEPHO
GonbLue.

2. Okcnpeccus VEGFR-2 Bo3pacrtaet npu C[ 2
Tina v npu W3, npu atom npu CL 2 Tvna akcnpeccust
VEGFR-2 koppenupyer c akcnpeccuein CD105.

3. MNOTHOCTb MMKPOCOCYZOB, OLEHEHHAs MO 3KC-
npeccun CD31, 3HauuTensHO Boile B rpynne C 2 tvna.

4. Mpu C 2 Tna NpoMcxoauT akT1BaLMs aHrore-
He3a B KOpe ronoBHOIO MO3ra, YTo, BEPOSITHO, CBSA3aHO C
aKkTvMBaumen aktopa TpaHckpunuum HIF-1a.

MepcnekTuBbLI AanbHEUWMUX Uccrief0BaHUM.
M3yyeHne opyrmx MexaHu3MoB, 3a4elCTBOBAHHLIX B
npoLecce NaTonorMyeckoro aHrmoreHesa npy caxapHom
anabete 2 Tmna.
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Importance of the topic is stipulated with the current significant spread of infectious diseases of the urogenital tract, caused by
the representatives of the protozoa genus Trichomonas.

Aim. Evaluate the prevalence and peculiarities of contemporary trichomonas infection ( Trichomonas vaginalis, Pentatrichomonas hominis,
Trichomonas tenax), with the consideration of the associated bacterial infections that cause the urogenital pathology and the ultrastructural
peculiarities of Trichomonas vaginalis morphotypes in the patients with chronic infectious diseases of the genitourinary organs.

Material and methods. The research was carried out among 377 patients with chronic infectious diseases of the genitourinary
organs. Routine bacterioscopic and bacteriological methods were applied. In addition, Trichomonas tenax and Pentatrichomonas
hominis were detected using real-time polymerase chain reaction and applying original experimental primers. The ultrastructure
of the trichomonads was studied using a PEM-125K electron microscope equipped with the SAI-01A (SELMI) system, using a
CCD camera DX 2 and KAPPA software package.

Results. Trichomonas vaginalis was detected in 48.3 % using the methods of optical microscopy and culture media inoculation.
Trichomonas tenax was detected in 18.2 % and Pentatrichomonas hominis was detected in 67.1 % with the polymerase chain
reaction. Development of the pathological process in the urogenital system of the studied patients (up to 90 %) was caused with
the microbial associations, in particular, with Ureaplasma urealyticum (26.1 %), Chlamydia trachomatis (16.7 %), Mycoplasma
hominis and Mycoplasma genitalium (13.9 %) and various kinds of opportunistic pathogenic microflora (up to 60 %), which lead
to dysbiosis of urogenital system. It was proved that the oval morphotype Trichomonas vaginalis may be referred to the virulent
forms; it was detected more often (68 %) than the piriform morphotype.

Conclusions. Possible presence of trichomonads of three species: Trichomonas vaginalis, Trichomonas tenax,
Pentatrichomonas hominis, in particular in pathological microbial associations, as important factors of the emergence and
/ or development of the pathological process, was established in the human genitourinary system. It is reasonable to refer
the oval morphotype Trichomonas vaginalis to the virulent forms of this agent.

KniHiko-eniaemionoriuHi xapakrepucTuku i Mop¢onoriuHi 0cobAMBOCTI CyyacHoro
CeyoCcTaTeBoro TPUXOMOHO3Y

I. 1. MaBpos, T. B. OciHcbka, I1. B. ®epopuu

AKTyanbHiCTb TEMW 3yMOBMEHA 3HAYHUM NOLUMPEHHAM IHEKLINHMX 3aXBOPHOBAHb CEYOCTATEBMX LUNSXIB, O BUKIUKAHI npea-
CTaBHUKaMK pody HavnpocTilwmx Trichomonas.

MeTa po60TH — OLHUTM NOLLMPEHICTb Ta 0COBNMBOCTI Cy4acHoi TpMXOMOHaAHOI iHBasii ( Trichomonas vaginalis, Pentatrichomonas
hominis, Trichomonas tenax), BpaxoBytoun acouliioBaHi OakTepianbHi iHdheKwii, WO 3yMOBMIIOTL NATONOri0 YpOoreHiTansHoro
TpaKTy, Ta ynsTPacTpyKTypHi ocobnmeocTi MopdoTunie Trichomonas vaginalis y XBOPWUX Ha XPOHIYHI iH(DEKLiHI 3aXBOPIOBAHHS
CevoCTaTeBMX OpraHis.

Marepianu Ta meToau. [locnimKkeHHs BiKkoHanM y 377 NawieHTiB i3 XPOHIYHUMM iHGIEKLIHAMW 3aXBOPIOBAHHAMM CEYOCTaTEBUX
opraHiB. BukopncToByBanu pyTuHHi 6akTtepiockoniuHuii i 6akTepionoriyHmin metoau. Kpim Toro, 3a 4ONOMOror MeToay noniMepasHoi
NaHLoroBOI peakLii B peanbHOMY Yaci, BUKOPUCTOBYHO4Y aBTOPCHKI EKCIepUMEHTarbHi opuriHanbHi npaivepu, Busiensanu Trichomonas
tenax i Pentatrichomonas hominis. YneTpacTpyKTypy TpUXoMOHaZ BMBYanu 3a JOMOMOrO efekTpoHHoro mikpockona MEM-125K,
3abe3neyeHoro cucremoto CAM-01A (SELMI), 3 BukopuctaHHsm CCD kamepu DX 2 i nakety nporpam KAPPA.

PesynkraTi. 3a fonomorok MeTogiB ONTUYHOT MIKPOCKONIT Ta 3aciBiB Ha NOXMBHe cepenoBuLle Trichomonas vaginalis BusBunm y
48,3 % xBopux. MeTopom nonimepasHoi naHLorosoi peakuii Trichomonas tenax BuaHauunuy 18,2 %, Pentatrichomonas hominis —y
67,1 %. Po3BUTOK NaToMorivyHOro NpoLecy B ce4ocTaTeBiit cucTeMi obeTexeHmx (10 90 %) 3yMOBREHNi MikpobHUMM acoLjiaismm, a
came 3 Ureaplasma urealyticum (26,1 %), Chlamydia trachomatis (16,7 %), Mycoplasma hominis i Mycoplasma genitalium (13,9 %) Ta
Pi3HIX BB YMOBHO-NaToreHHoi Mikpodnopy (20 60 %), Lo cnpuumHsoTL AMchio3 cevocTateBoi cucTemu. MNokasaHo, LLO OBaribHMiA
mopchoTun Trichomonas vaginalis MoxHa knacudbikyBaTy ik BipyneHTHY hopMmy, 110ro BUSBnsnv vacTiLue (68 %), Hix rpyLLOnoaibHIA.

BucHoBKuM. BCTaHOBMNM MOXMMBICTb HASIBHOCTI Y CEHOCTATEBIN CUCTEMI NIOAVHY, 30KPEMa B NaTONOri4YHNX MiKpOBHMX acouiaLlisix,
TpuxomoHap 3 Bugis: Trichomonas vaginalis, Trichomonas tenax, Pentatrichomonas hominis — ik BaXnMBUX YAHHWKIB BAHVKHEHHS!
Talabo po3BuTKy NatonoriyHoro npouecy. OanbHWiA MopdoTun Trichomonas vaginalis LOUiINbHO BBaXaTu BipyNeHTHO (OpMOL0
Liboro 30yaHuKa.
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KAMHMKO-aNMAEMUOANOTHUECKUE XapaKTEPUCTUKN U MOPQOAOrHUECKUE ocobeHHOCTH Kniouesbie cnosa:

Trichomonas
COBpPEeMEeHHOro Mo4enoAoBoro TOUXOMoHoO3a vaginalis
Trichomonas tenax,
I. N. MaBpos, T. B. OcuHckas, . B. ®epopuu Pentatrichomonas
AKTYanbHOCTb TeMbl 0BYCTOBMEHa LINPOKAM PacrpoCTpaHeHneM BocnanuTenbHbix 3a6onesaHiii MoYenonoBbIX nyTeil,  hominis,
KOTOpbIE BbI3BaHbI NPEACTaBUTENAMU POAa NpocTenLunx Trichomonas. accounnpoBaHHble
. MHOEKLMH,
Llenb paboTbl — OLEHUTb PACMPOCTPAHEHHOCTb M OCOBEHHOCTY COBPEMEHHON TPUXOMOHaAHOW nHBa3umn (Trichomonas VASTPACTPYKTYPa.

vaginalis, Pentatrichomonas hominis, Trichomonas tenax), y4nTblBast acCCOLMMPOBaHHbIe GakTepnanbHble MHdekumm, 0bycrnos-
NBatOLLME NaTONOrM0 YPOreHUTarnbHOro TpakTa, U YrbTPacTpyKTypHbIE 0COBEHHOCTM MopdoTunoB Trichomonas vaginalis y

Matonorua. 2020.
60nbHbIX, CTPAZAOLLMX XPOHUYECKUMI BOCTIANUTENbHLIMU 3a060NeBaHNsSIMU MOYENONOBbIX OPraHoB.

T.17, Ne 1(48).
Martepuanb! 1 MeToibl. ViccrienoBanust MpoBedeHs y 377 NaLMEHTOB C XPOHUYECKUMM BOCTIANUTENbHbIMI 3aGoneBarusmn o 5259
MOYENomnoBbIX OpraHoB. Vcnonb3oBanu pyTHHHbIE BakTepuockonuyeckuii 1 6akTepuonorudeckuii Metogpl. Kpome Toro, ¢
MOMOLLbIO METOAA NONMMEPA3HOW LEMHON peakLmm B peanbHOM BpEMEHU, UCIONb3yst aBTOPCKUE AKCTEPUMEHTaNbHbIE Opi-
rMHanbHbIE Npamepsbl, onpeaensnu Trichomonas tenax v Pentatrichomonas hominis. YnbTpacTpyKTypy TPUXOMOHaZ U3y4nni
C MOMOLLbIO 3MeKTPoHHOro Mukpockona MAOM-125K, obecnevenHoro cuctemon CAV-01A (SELMI), ¢ ncnons3osaHuem CCD

kamepbl DX 2 1 naketa nporpamm KAPPA.

Pesynkrathl. C NOMOLLLIO METOLOB ONTUYECKON MUKPOCKOMWY W NOCEBOB Ha NUTaTenbHyto cpedy Trichomonas vaginalis obHa-
pyxunny 48,3 + 3,5 % 6onbHbIx. MeTogom nonvuMepasHoi LenHom peakuumn Trichomonas tenax onpegenunuy 18,2 £2,9 %,
Pentatrichomonas hominis —y 67,1 + 3,5 %. Pa3BuTre natonornyeckoro npoLecca B MO4ENonoBow cucteme 06cnenoBaHHbIX
(10 90 %) obycnoeneHo MUKPOGHBLIMI accoumaLmnsmMm, a uMenHo ¢ Ureaplasma urealyticum (26,1 %), Chlamydia trachomatis
(16,7 %), Mycoplasma hominis n Mycoplasma genitalium (13,9 %) 1 pasnuyHbIX BULOB YCIOBHO-MATOreHHON MUKPOIIOpbI
(30 60 %), koTopble BbI3bIBAIOT ANCOMO3 MOYEMNONIOBOW CUCTeMbI. [okasaHo, 4To oBanbHbIN MopdoTun Trichomonas vaginalis
MOXKHO KraccuhuLMpoBaThb Kak BUPYNEHTHYHO chopMy, ero obHapyxwvBanm vatle (68 %), Yem rpyLLEeBUAHBIN.

BbiBoAbl. YcTaHOBNEHa BO3MOXHOCTb HanmM4Ms B MOYENOSIOBOM CUCTEME YenoBeka, B TOM YMCIie B NaTONOMMYECKUX M-
KpOBHbIX accoumaumsx, TpuxomoHas 3 BugoB: Trichomonas vaginalis, Trichomonas tenax, Pentatrichomonas hominis — kak
BaXHbIX (DaKTOPOB BO3HNKHOBEHWS U/ pa3BUTKS NaTonoryeckoro npouecca. OBanbHbI MopdoTun Trichomonas vaginalis

LienecoobpasHo cunTaTb BUPYNEHTHON hopMON 3TOro Bo30yauTens.

Atthe present stage, sexually transmitted infections (STls)
constitute an urgent global problem of healthcare. Today,
trichomoniasis (ICD-10 code A59) continues to occupy an
undisputed leading position among the sexually transmit-
ted infections in terms of the number of cases. According
to WHO, the annual global incidence of urogenital tricho-
moniasis (UT) is about 270 million people. In Ukraine,
about 250 000 patients per year are officially reported on
average, of which 40 % are women and 30 % are men of
fertile age, which raises particular concern [1-3].

Contemporary trichomonas infection is characterized
with mixed chronic recurrent oligosymptomatic course,
multiple lesions of the genitourinary system; it has a nega-
tive impact on fertility of the patients, increases the risk of
adverse gestational complications and perinatal infection
of children; it is characterized with complexity of diagnos-
tics and high torpidity to the administered therapy [4-7].

Nowadays it is proved that the trichomonas infection
contributes to the development of extragenital pathology,
secondary immune deficiency, increases the risk of hy-
perplastic processes in the urogenital tract of patients and
affects their psycho-emotional state [8—12].

At the present stage, trichomoniasis is considered
a mixed protozoan-bacterial-viral infection. In particular,
it was proved that T. vaginalis plays a role in formation
of pathogenic microbiocenoses that can cause imba-
lance of the urinary microbiota in both women and men.
Today, special attention should be paid to the ability of
trichomonads to capture and reserve various pathogenic
microorganisms because of their incomplete phagocyto-
sis — ‘reservoir’ or so-called TANK function. This stipulates
the possibility of prolonged persistence of bacteria, fungi
and viruses, in particular the HIV agent within the tricho-
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monas, and explains the unsuccessful attempts to
diagnose and eliminate the relevant microorganisms. In
addition, it was reported that pathogenic microflora could
block nitro groups in imidazole compounds, thus impeding
the treatment of urogenital trichomoniasis [1,6,12-14].

Another feature of contemporary trichomoniasis is
the ability of Trichomonas vaginalis to generate so-called
atypical forms. Therefore, they greatly vary in terms of
their shape, size, presence of flagella and nuclei, which
challenges the diagnostics and causes some difficulties
in the disease therapy, especially chronic recurrent forms
[3,12].

For a long time, only Trichomonas vaginalis was
considered to be capable of living in the human urogenital
tract. Today, the possibility of prolonged colonization and
pathology of the human genitourinary system caused
by both Trichomonas vaginalis and Trichomonas non
vaginalis (Pentatrichomonas hominis and Trichomonas
tenax) is proved [14,15].

Therefore, considering the above aspects of contem-
porary trichomonal infection of the genitourinary system,
we consider it relevant to conduct the research in order to
determine the clinical, epidemiological and morphological
characteristics of the urogenital trichomoniasis, which will
allow optimizing the diagnostic and preventive measures
aimed to avoid complications of this disease.

Aim
Evaluate the prevalence and peculiarities of contem-
porary trichomonal infection (Trichomonas vaginalis,

Pentatrichomonas hominis, Trichomonas tenax), with
the consideration of the associated bacterial infections
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that cause the urogenital pathology and the ultrastructural
peculiarities of Trichomonas vaginalis morphotypes in
the patients with chronic infectious diseases of the geni-
tourinary organs.

Materials and methods

Patients were enrolled to the study at the State Institution
“Institute of Dermatology and Venereology of the Na-
tional Academy of Medical Sciences of Ukraine” during
2018-2019.

Laboratory diagnostics of Trichomonas vaginals and
related infections — light microscopy, cultural research,
polymerase chain reaction — were performed at the State
Institution “Institute of Dermatology and Venereology of
the National Academy of Medical Sciences of Ukraine”
(Kharkiv) and Kyiv City Oleksandrivska Clinical Hospital —
clinical base of the Ukrainian Military Medical Academy
(Kyiv). Electron microscopic examination was performed
at the State Institution “Institute of Cryobiology and Cryo-
medicine of the National Academy of Sciences of Ukraine”
(Kharkiv) — by agreement.

Original sampling of the examined patients con-
sisted of 377 persons that were screened for STls, with
the consideration of their age (from 17 to 80, mean age —
33.2 £ 2.5 years) and sex (females — 145, males — 131).
Screening with bacteriological, bacterioscopic methods
and real-time polymerase chain reaction (real-time PCR)
identified the groups of patients, that are mentioned in
this research. Further detailed examination was carried
out in 247 patients (65.5 % of the original sampling),
in particular: Trichomonas vaginalis was verified with
bacteriological and bacterioscopic methods in 48.3 %
cases, in particular in 97 of 201 patients (females — 38,
males —59); verification with real-time PCR method using
the authors’ experimental original primers confirmed:
Trichomonas tenax in 32 of 176 (18.2 %) cases (males —
19, females — 13) and Pentatrichomonas hominis in 118
of 176 (67.1 %) cases (males — 69, females — 59). The
age range of the examined patients was wide enough;
for instance, the age of male patients varied from 18 to
80 years (mean age was 36.8 years), and female — from
17 to 74 years (mean — 35.2 years). The peak incidence
was 27-34 years (64.6 %).

The control group did not differ significantly in age and
sex characteristics from the study groups, which made it
possible to compare them correctly with other parameters.

Criteria for enrollment to the study: presence of
chronic infectious diseases of the genitourinary tract, in
particular, with trichomonas etiology and slow course,
poor symptoms and disease duration over 1 year, volun-
tary informed consent. Exclusion criteria: patient refusal,
administration of anti-protist and antimicrobial therapy
over the last month before the study.

Diagnostics of trichomonas infection was based
on the results of a comprehensive examination, which
included: detection of trichomonads in smear sampled
from urethra in males, vagina and cervical canal in fe-
males, and cultural study of biological material in liquid
nutrient medium based on M 305 broth (HiMedia, India)
with further agent detection by microscopy of native wet
preparations. For microscopic imaging of protozoa in
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smear, the material was fixed and then stained according
to Gram’s technique [3,6,7].

The real-time PCR used the DT-96 amplifier, “Femo-
flor-16” reagent set (R&D company “DNA Technology”,
the Russian Federation) and primers to detect different
types of trichomonads, including the authors’ original
primers for detection of Trichomonas tenax and Penta-
trichomonas hominis [15]. “Femoflor-16” reagent set is
designated for quantitative determination of microflora
associated with bacterial vaginosis (BV) in female biolo-
gical fluids. The application method for “Femoflor-16” was
adapted by us to determine the appropriate microflora
in men. “Femoflor-16” reagent set allows to quantify
the following parameters: total bacterial mass, Lacto-
bacillus spp., Enterobacteriaceae, Streptococcus spp.,
Staphylococcus spp., Gardnerella vaginalis/Prevotella
bivia/Porphyromonas spp., Eubacterium spp., Sneathia
spp./Leptotrihia spp./Fusobacterium spp., Megasphaera
spp./Veilonella spp./Dialister spp., Lachnobacterium spp./
Clostridium spp., Mobiluncus spp./Corynebacterium spp.,
Peptostreptococcus spp., Atopobium vaginae, Candida
spp., Mycoplasma hominis, Ureaplasma (urealyti-
cum + parvum), Mycoplasma genitalium [2].

Electron microscopic object of study was the tricho-
monad cultures of day 5-9, which were isolated from 55
patients. The material was pre-mixed with the equal volume
of 3 % glutaraldehyde prepared on phosphate buffer (pH
7.3 to 7.4). Fixation time — 4 hours. The cell suspension
was centrifuged at 750 rpm. The precipitate was washed in
phosphate buffer and postfixed in 1 % solution of osmium
tetroxide for 2 hours. After dehydration with ethyl alcohol
of increasing concentration (from 30 % to 96 %, twice in
absolute alcohol) and propylene oxide, the samples were
impregnated with a mixture of Epon-araldite-propylene
oxide, then they were put in Epon-araldite and polyme-
rized at 60 °C for 48 hours. To select the desired area of
the study, semithin sections with thickness of 0.5 um were
made, which were stained with methylene blue and studied
with LUMAM-MP-4 microscope. For electron microscopy,
ultrathin sections obtained with UMTP-7 ultramicrotome
were contrasted with the saturated aqueous uranyl acetate
solution and lead citrate solution. The cell ultrastructure
was examined using an electron microscope PEM-125K
at the accelerating voltage of 75 kV, which is equipped with
the imaging and analysis system CAI-01A (JSC “SELMI”,
Ukraine) using a CCD camera DX 2 and a software
package developed by KAPPA company (Germany) [3,13].

The results of qualitative research (case reports,
case-series) were statistically processed using the soft-
ware package STATISTICA 9.0. (StatSoft), license type:
Freeware. When analyzing the frequency of qualitative
traits (expressed as a percentage), the p value of the Fish-
er test was used. The results of the studies are presented
in the text as frequency + standard deviation (% + o).

All patients were consulted by related specialists,
including urologists, and women additionally by gyne-
cologists.

The study was performed in accordance with
the ethical principles of the Declaration of Helsinki with
the permission of the Bioethics Commission of the State
Institute for Dermatology and Venereology of the National
Medical Academy of Ukraine.
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Results

Study of the clinical course of trichomonas infection in
the observed patients revealed that 82.8 % of men and
90.6 % of women complained of their urogenital tracts.
Presence of mucous secretions was noted in 52.8 % of
men and 81.9 % of women. 35.2 % of men and 32.9 %
of women had burning sensation. Itching in the genital
area was present in 17.1 % of men and 21.6 % of wo-
men. 23.4 % of men and 28.1 % of women had dysuric
syndrome.

Among the examined women, the existing chronic
syndromes were as follows: vulvovaginitis was diagnosed
in 67.9 %, endocervicitis —in 61.4 %, adnexitis —in 59.9 %,
cystitis — in 31.8 % of women, erosion of the cervix — in
13.6 % of patients and infertility in 9.1 % of cases. Men
were diagnosed with chronic prostatitis in 82.8 % of ca-
ses, chronic urethritis in 69.7 %, epididymitis —in 9.9 %,
balanitis —in 4.9 % and erectile dysfunction and infertility
in22.7 %.

Particular attention was given to the group of 150
patients in whom the real-time PCR method verified
the Trichomonas tenax and Pentatrichomonas hominis
infection. We noted the presence of complaints (89.7 %)
and clinical manifestations in (91.4 %) patients, namely,
women had mucous discharge (88.1 %), genital itching
(74.1 %), vulvovaginitis (88.1 %) and endocervicitis
(49.1 %), while men had frequent desire to urinate
(32.1 %), manifestations of chronic urethritis and pros-
tatitis (59.7 %).

As shown by our studies, in 65.1 % of patients exa-
mined, trichomoniasis was defined as a mixed infection
with other STI agents, and the most significant were
the pathologic associations with Ureaplasma urealyticum
(26.1 %), Chlamydia trachomatis (16.7 %), Mycoplasma
hominis and Mycoplasma genitalium (13.9 %) and with
highly oncogenic types of Human papillomavirus as well
(15.6 %).

In our opinion, the data obtained are relevant, since
they demonstrate the species composition of oppor-
tunistic pathogenic microflora (OPM), which has been
identified as associates with Trichomonas vaginalis,
Trichomonas tenax and Pentatrichomonas hominis.
Comparing the species composition of OPM, some dif-
ferences were found, namely the overwhelming number
of isolated microorganisms in association with T. vaginalis
were represented by different types of streptococci and
staphylococci, and a smaller part — by representatives of
other families. Sex differences were also observed. Thus,
strains of opportunistic pathogenic microorganisms in high
levels of colonization were isolated in women (37.1 %).
The leading place among the isolated bacterial strains
was occupied by streptococci, and the percentage of
detected staphylococci was slightly lower. However,
the specific gravity of some species was higher than of
others. Among the streptococci found in this group, there
were the representatives of three species. The leading
positions of the streptococcal component were taken by
S. mitis and S. mutans (27.2 % and 15.9 %, respective-
ly), and staphylococcal components — S. haemolyticus
(17.7 %). The percentage of S. warneri detection (12.1 %)
was slightly lower. A fairly high percentage of detection
was reported for E. coli (11.9 %). In some women (5.8 %),
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Klebsiella spp. was found, a microorganism, which has
quite pronounced pathogenic properties and is not inhe-
rent to vaginal biotope.

According to the results of bacteriological studies in
men, the results of microbial composition of urogenital
biocenosis differed from the results obtained in women.
Among the men (41.9 %), S. haemolyticus (19.5 %) was
the “leader: of the isolated microorganisms, followed by
the representative of the genus streptococci — S. mitis
(12.4 %). It was reported that the streptococcal compo-
nent of biocenosis in males was represented by only one
species and was lower in percentage than in females.
Klebsiella spp. had a higher detection percentage in males
as compared to the female group, as the figure reached
almost 9.9 %. However, E. coli isolates were obtained in
less number of men as compared to women —7.3 %. Un-
like women, men were found to have a representative of
enterobacteria — Proteus mirabilis (4.7 %). Given the fact
that this microorganism should not be in this biotope, even
a low detected percentage of it raises questions about
how this pathogen from the large intestine got to urethra.

Study of OMP in patients with Trichomonas tenax and
Pentatrichomonas hominis infection showed that the fol-
lowing pathogens and / or their groups are most often
included in the relevant pathological microbial associa-
tions: Candida spp., Eubacterium spp., Mobiluncus spp./
Corynebacterium spp., Gardnerella vaginalis/Prevotella
bivia/ Porphyromonas spp. Moreover, significant advan-
tage in detection rate of some OPM in men could be
noted, namely: Enterobacteriaceae, Streptococcus spp.,
Staphylococcus spp., Gardnerella vaginalis/Prevotella
bivia/Porphyromonas spp., Eubacterium spp., Sneathia
spp./Leptotrihia spp./Fusobacterium spp., Mobiluncus
spp./Corynebacterium spp., Peptostreptococcus spp. As
shown by our data, 14.5 % of patients showed one type
(group) of microorganisms, in one third of cases these
were women (38.9 %), three or more types (groups) —in
64.6 %, and 6 or more were detected in every sixth patient
(18.8 %). Gender differences in the detection rate of these
microorganisms may be indicative of their adaptation to
the genitourinary system of men, despite certain diffe-
rences in alkalinity of the habitat. The detection rate of
Atopobium vaginae, on the contrary, was higher among
women. In the study of a group of apparently healthy
humans, there were no markers of sexual infection, and
the representatives of opportunistic pathogenic microflora
were isolated in the amount of 102 CFU/cm?® and less, in
the form of single colonies, in particular, in women mainly
S. epidermidis (52.5 %). and in males — S. saprophyticus
(66.3 %).

One of the factors that challenges the diagnostics of
Trichomonas vaginalis is the presence of atypical forms
of parasites, as they greatly vary in terms of their shape,
size, presence of flagella and nuclei [3]. In the study with
a transmissible electron microscope (TEM) T. vaginalis,
which were isolated from 55 patients with chronic infec-
tious diseases of the genitourinary organs with sluggish
course, had both rounded (oval) and classic (piriform)
shape, however, oval morphotype was more common
(68 %) than piriform. This fact can also be extrapolated
to the morphotypes that are likely to occur in vivo, since
cultivation in a medium makes it impossible to convert
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Fig. 1. Ultrastructure of T. vaginalis. Cytolemma is mostly preserved, contains no
microvillus. The oval-shaped nucleus () is filled with chromatin of uniform structure
and degree of compaction. The contour of the nuclear membrane is tortuous; nuclear
pores are visible in the right.

b

Fig. 2. Ultrastructure of T. vaginalis. There is a violation of integrity of the cellmembrane.
Membrane fragments and fibrous elements are immediately adjacent to the T. vaginalis
nucleus. Hydrogenosomes (I') have regular rounded shape and content of uniform
electron density. There are circular cisterns of Golgi complex (KI') and a small number
of fringed vesicles in the cytoplasm.

Fig. 3. Ultrastructure of T. vaginalis. T. vaginalis, which contacts M. genitalium, which
is topped with a terminal slightly-elongated organelle (—). Integrity of the trichomonad
cytolemma is impaired in some places. The nucleus (f) is oval and filled with
homogeneous chromatin of medium electron density. Small dense hydrogenosomes
(") and digestive vacuoles and vesicles of different size are identified in the cytoplasm.

Fig. 4. Ultrastructure of T. vaginalis. Fragments of two deflated epitheliocytes, to
the surface of which cocci adhere. Cytolemma of epitheliocytes forms a network of
microvilli. Cytoplasm is mostly filled with fibrillar proteins of the cytoskeleton and small
vacuoles.

56

T. vaginalis from one morphotype to another one. The
round-shaped morphotypes are capable to divide via
amitotic bud formation, rather than longitudinal division,
like the typical piriform morphotypes. The following
ultrastructural features were established for the oval
morphotype: size variability (length 6-24 um and width
5-12 pm); undulating membrane and flagella in most
cells were absent; which may be indicative of immobility
of these trichomonads, axostyle, pelta and costa were
also reduced; nucleus of rounded or oval shape is located
mainly in the center of the cell; the nuclear envelope of
the investigated cells retained integrity, the pore comple-
xes were not common; the chromatin was presented with
a homogeneous electron-dense material that uniformly
filled the nucleus; the contour of the nuclear membrane
was often tortuous; heterogeneous nucleoplasmic density
was present; typical dictyosomes and the flattening of
Golgi apparatus tanks were absent; accumulations of
vesicles different in shape and density were observed
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around the nucleus; orderly arrangement of ribosomes
(in piriform pathogens, they were located in the nucleus
and organized into polysomes) was missing; internal
membranes system was partially reduced, cell vacuolation
was increased; polymorphism in size, shape and density
of the hydrogenosomes were observed [3] (Fig. 1, 2).
Ultra-thin sections of specimens taken from the cer-
vical canal, vagina and urethra revealed a large number
of diverse microorganisms that were located between
epithelial cells and adhered to epitheliocytes and, in
particular, were in contact with T. vaginalis [3] (Fig. 3, 4).
Thus, chronic forms of trichomonas infection are
most often microscopically represented with trichomo-
nad-bacterial associations. Therefore, we used a com-
plex therapy for treatment of urogenital trichomoniasis,
which included application of modern antitrichomonad
drugs in combination with antibiotics and pathogenetic
therapy. Further confirmation of the concept of activity of
nitroimidazole derivatives with systemic and local action
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against Trichomonas vaginalis as well as Trichomonas
tenax and Pentatrichomonas hominis was obtained. This
comprehensive approach provided the maximum era-
dication (94.9 %) of both trichomonads and concomitant
opportunistic and pathogenic microflora, which minimized
development of complications and recurrences.

Discussion

The data presented above show that the contemporary
trichomonas infection continues to occupy a leading posi-
tion in terms of prevalence and poses a threat to the health
of both young and mature people; also it leads to complica-
tions that stipulate impairment of reproductive, sexual and
urinary functions. We established that no significant gender
differences were detected in detection rate of trichomonas
infection agents in the genitourinary system of patients.
Attention was drawn by the mean age of the examined
patients, i.e. in spite of quite extensive age range (from 17
to 80 years), they were predominantly the patients above
thirty. This fact emphasizes the problem of the so-called
“trichomonas carrier state” when patients with oligosymp-
tomatic course of infection have no idea about presence
of trichomonas in them. The reported rate shows high
uniformity of this contingent and witnesses to the need for
timely examination and full-scale treatment, especially of
the patients of fertile age, taking into account the fact that
this is exactly the time when they plan pregnancy and have
children, and the index of infertility reaches almost 12 %
according to our data. Upon analysis of the obtained data,
it was shown that, among the male patients, a higher per-
centage of positive tests for Trichomonas vaginalis (82.8 %)
was reported in the patients with chronic prostatitis, as
compared with the patients with chronic urethritis (69.7 %).
Women had a rather high detection rate of vulvovaginitis
(67.9 %) and approximately equal percentages of chronic
endocervicitis and adnexitis (61.4 % and 59.9 %), respec-
tively. In our opinion, it is an interesting fact that there is
a high rate of chronic cystitis (55.9 %) in women aged 45
years and more.

Nevertheless, we have concerns about the fact that
contemporary trichomonas monoinfection occurs much
less frequently, and in most cases manifests in a form of
pathological microbial associations (up to 70 %), which
adds specific peculiarities to the disease course, and —
as a consequence — complicates the choice antibacterial
agents for etiotropic therapy. Our research is another
confirmation of this trend. It was further confirmed that in
patients with urogenital trichomoniasis, two morphotypes
of virulent forms of T. vaginalis are distinguished: piriform
and oval, with the latter morphotype outnumbers greatly,
namely, the round-shaped forms made up the majority
(67 %). The results of the ultrastructure study suggest
that the round-shaped forms of T. vaginalis are one of
the virulent forms rather than degenerative, as it was
considered previously, since they have the required
morphological organization and, therefore, are capable
of causing a pathogenic effect on the macroorganism.
However, the structural changes observed in cytoplasm
of round-shaped T. vaginalis cells indicate a decrease in
their physiological activity, which may witness to adverse
conditions experienced by them in the human body (e.g.
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the effect of anti-protist drugs), which coincides with
the other thoughts [1,4,6,10,13]. However, the issue of
possible affiliation of various trichomonad morphotypes
to various T. vaginalis serotypes or even to other Tricho-
monas species remains open and requires further study.

Analysis of our studies revealed the widespread
prevalence of protozoal invasions in genitourinary system
caused by Trichomonas tenax and Pentatrichomonas
hominis. Presence of chronic inflammatory process in
the genitourinary system of each patient enables us to
make assumptions about the prospect of current con-
sideration of Trichomonas tenax and Pentatrichomonas
hominis as the etiological factor for emergence and/or
course of urogenital infections, in particular, in pathological
microbial associations, which stipulates —in our opinion —
the need for their mandatory eradication.

High rate of Trichomonas vaginalis invasion (48.3 %)
established by optical microscopy and media inoculation
of Trichomonas tenax (18.2 %) and Pentatrichomonas
hominis (67.1 %) during real-time PCR indicates the need
for timely and informative diagnostics of these microorga-
nisms in order to prevent any possible complications. The
detection rate of Trichomonas vaginalis was higher par-
ticularly as a result of inoculation on liquid nutrient media.
Presence of agents in Gram stained smears was verified
almost twofold less, and PCR diagnostics was the least
sensitive (4 %) in this case. On the contrary, verification
of Trichomonas tenax and Pentatrichomonas hominis in
the urinary tract using the real-time PCR method was
maximally informative. Therefore, it was suggested
that during trichomonad verifications by inoculation on
the appropriate nutrient medium often take Trichomonas
non vaginalis is often confused with Trichomonas vagi-
nalis, namely Trichomonas tenax or Pentatrichomonas
hominis [15-17].

The scientific novelty of the data obtained is con-
firmed by the fact that protozoan invasions in addition
to Trichomonas vaginalis are also capable of causing by
Trichomonas tenax and Pentatrichomonas hominis. New
data on the ultrastructural features of the oval morphotype
of T. vaginalis make it possible to attribute it to virulent
forms of the pathogen, since they have the appropriate
morphological organization and are capable of inflicting
pathogenic influence.

A clinical feature of modern trichomoniasis is that it
runs chronically in the form of associations with other STls
(Ureaplasma urealyticum, Chlamydia trachomatis, My-
coplasma hominis and Mycoplasma genitalium, Human
Papillomavirus). The incidence of trichomoniasis depends
on the localization of infectious processes (vulvovaginitis,
endocervicitis, adnexitis in women, and prostatitis in men).

The practical relevance of the data presented is
that determining the type of protozoa, as well as their
morphological forms, plays a crucial role in preventing
STI complications, recurrences and re-infections through
the selection of adequate treatment and diagnostic and
preventive measures [1,5,14,18].

Conclusions

1. Trichomonas vaginalis invasion of the genitourinary
organs continues to be a leader in prevalence among
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STls. The diagnosis of trichomoniasis established by
optical microscopy and medium inoculation was verified
in 48.3 % of patients. Moreover, the peak incidence was
reported among the patients of the most reproductive age,
which proves the importance of the invasion monitoring,
taking into account the age of patients.

2. It is confirmed that presence of Trichomonas
vaginalis leads to complications that cause impaired
reproductive, sexual and urinary functions of the body. In
particular, it has been shown that the detection rate of this
microorganism depends on localization and the course
of infectious processes, namely in women with chronic
vulvovaginitis (67.9 %), endocervicitis (61.4 %) and
adnexitis (59.9 %) and in men with a sluggish course of
chronic prostatitis (48.1 %).

3. According to real-time PCR data, protozoal in-
vasions of the urogenital system, beside Trichomonas
vaginalis, may be also caused by Trichomonas tenax
(18.2 %) and Pentatrichomonas hominis (67.1 %), which
should be considered as important pathological factors of
urinary dysbiosis in the urogenital system in both women
and men with chronic inflammatory processes, which, in
our opinion, necessitates their mandatory eradication.

4. Contemporary trichomoniasis in most cases (up to
70 %) manifests as pathological microbial associations, in
particular with other STls, namely the most significant were
the pathological associations with Ureaplasma urealyticum
(26.1 %), Chlamydia trachomatis (16.7 %), Mycoplasma
hominis and Mycoplasma genitalium (13.9 %), OPM (up
to 65 %), as well as with highly oncogenic types of Hu-
man Papillomavirus (15.6 %), which affects the disease
course and its complications, as well as the choice of
effective therapeutic, diagnostic and preventive measures.

5. The obtained data on the ultrastructural features of
T. vaginalis of atypical oval morphotype in patients with
chronic trichomoniasis allows to attribute it to the virulent
form of the agent, rather than to the degenerative one,
since it has the necessary morphological organization
and is able to cause pathogenic effect on the macroor-
ganism, and currently it is identified more often (68 %)
than the typical piriform morphotype.

Prospect of further research is related to the ana-
lysis of correlation between the clinical, etiological and
morphological characteristics of contemporary tricho-
moniasis at the expense of both Trichomonas vaginalis
and Trichomonas non vaginalis, with the consideration
of the co-infections, in particular, study of the issue of
possible affiliation of various trichomonad morphotypes
to various T. vaginalis serotypes or even to other Tricho-
monas species, which can improve the clinical, diagnostic,
organizational ad preventive measures against the tricho-
monad invasion in human urogenital tract.
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Cencwc-accoummpoBaHHas aHuedanonatus (CAJ) — YacToe OCnoXHEHWE cencuca, NPOSIBISOLLEECS LUMPOKUM CMEKTPOM
JVCEYHKLMOHATbHBIX MO3FOBbIX PACCTPOACTB. ACTPOLMTHI, KaK ITIaBHbIE FOMEOCTaTUYECKVE KITETKW MO3ra, UrpatoT KITYeBYHo
porb B npoLieccax afanTtauuy HepBHOI TKaHW K OCTPOMY MOBPEXAEHUHO.

Lenb paGOTbI = onpenennuTb yNeTpacTpyKTypHOE COCTOAHUE 3HA0COMAsIbHOM CUCTEMBI acTpouunTOB B roOfTIOBHOM MO3re KpblC
B 3KCNepuMeHTarnbHbIX YCNOBUAX CUCTEMHOIO BOCNaneHns.

Marepuanbl 1 metoabl. ViccnenoBarne NpoBeaeHo Ha 2 rpynnax KpbiC NuHUKM BrcTap: KOHTpOmbHOM (5 noxHoonepupo-
BaHHbIX KPbIC) 1 OCHOBHOW (C NepeBsA3KOoN W MyHKLUMen crenoi kuwwkn, CLP, 10 kpsic). Viccniegosanue Kopbl 1 NOAKOPKOBOMO
6enoro BeLLecTBa CEHCOMOTOPHOMN 30HbI B CPOK OT 12 4 40 24 4 nocrneonepauyoHHOro neproga npoBeAeHo C NMOMOLLBIO
TPaHCMUCCHOHHOM 3MEKTPOHHON MUKPOCKOMMUM.

Pesynbrathl. B rpynne CLP, HaunHas ¢ 12 4 nocneonepauyoHHOro Neproaa, B nepukapuMoHax 1 0TpOCTKax acTpoLUTOB
YBENUYMBAETCS KOMMYECTBO MynbTUBE3NKYNApHbIX Tenel (MBT). Tak, y yMepLUMX KMBOTHbIX OCHOBHOW rpymnMbl OTMeYeHa
TEHOEHLMS K YBENUYEHUIO KONWYECTBA SHOOCOM MO CPABHEHWIO C KOHTPOMEM W MPEUMYLLECTBEHHOCTb NoKanusaumum ux B
nepukapyroHax acTpoLuToB. ACTPOIMNS BbIKVBLLMX KUBOTHLIX OCHOBHOM rpynMbl XapakTepu3oBanach 60mbLIei CTeneHbo
KOMMEHCcaLmMW BHYTPUKIIETOYHOTO OTeKa 1 NoBbiLLeHneM konndectsa MBT ¢ npenMyLLecTBEHHbIM HaKoNeHNeM 1X B Kanun-
NSIPHbIX HOXKaX acTPOLMTOB, FAE UX YMCMEHHOCTb YBENnuYmnack 6onee yem B 3 pasa no CPaBHEHMIO C FPYNMoii KOHTPONS.

BbiBogbl. B ycrnosusix abaoMyHansHOro cerncvca B actTpoLlmTax rofoBHOMO Mo3ra C CepefyHbl MepBbiX CYTOK oTMeYani
NPU3HaKW peakTUBHbIX M3MEHEHUI C NOBbILLEHWEM aKTUBHOCTM UX SHAOCOMarbHO-3K30COManbHOro annapara, YTo oTpaxaeTt
BbICOKYHO CTeMneHb afanTyBHON aKTUBHOCTW acTPOIIMM U KOMMNEHCALMIO NATONOMMYECKOro COCTOSIHMS TkaHW. OfHO M3 yrb-
TPACTPYKTYPHbIX BbIPAXKEHWIA 3TOTO SIBMEHWS — MOBLILLEHWE B LIMTONMa3Me acTPOLMTOB KOMYEeCTBa MymnbTUBE3VNKYNSPHBIX
TerneL, c HaKoneHWeM NOCNEeHNX B aCTPOLMTAPHBIX OTPOCTKAX, MPEUMYLLECTBEHHO B KaNUIMSIPHbIX aCTPOLUTAPHBIX HOKKAX.
HakonneHue MBT B acTpouuTapHbIX OTPOCTKAX MOXET YKasblBaTb HA aKTUBALWMIO MX MEXKKIIETOYHOTO U FTIMOBACKYSPHOrO
B3aMMOZEVCTBMS MOCPEACTBOM 3HAO- M 3K30LMTO3a B OCTPON (hase aganTuBHbIX npoueccoB B ycnosusx CAS. 3ToT dakT
nofYepKkMBaeT 0cobyto porb acTporiuM B MPOLIECCax KOMMEHCALMM HapYLLEHHOTO ToMeocTa3a MO3rOBOW TKaHW B JaHHbIX
yCnoBusiX.

YAbTpacTpyKTypHi 0COGAMBOCTI CTaHy acTPOrAiaAbHOi eHAOCOMAAbHOI CUCTEMMU
npy cencuc-acouioBaHin eHuedanonarii

T. B. LynaaTHikoBa, B. O. LUaBpiH

Cencwc-acouiioBaHa eHuedanonaris (CAE) — yacTe ycKnagHEHHs Cencucy, Lo BUSIBMSIETLCS LUMPOKUM CMEKTPOM AUCHYHK-
LioHanbHKX NOPYLUEHb FOMOBHOMO MO3KY. ACTPOLMTM, SK FONOBHI FOMEOCTATUYHI KIITUHI MO3KY, BigirpatoTb KMO4Y0BY porb Y
npouecax aganTawii HepBOBOI TKAHWHW [0 FOCTPOrO MOLLKOIKEHHS].

MeTa po6OTH — BU3HAYNTW YNETPACTPYKTYPHWIA CTaH €HAOCOMArbHOI CUCTEMM aCTPOLMTIB Y TOMOBHOMY MO3KY LLYpIB B
€eKCrepUMEHTarnbHUX YMOBaX CUCTEMHOTO 3anarneHHs.

Matepianu Ta Mmetoau. locnimKeHHs BUKOHanNM Ha 2 rpynax Lypis niHii Bictap: KOHTponbHiN (5 xbHoonepoBaHmMx Lypis)
i OCHOBHI (i3 NepeB’A3KoK0 i NyHKUieto cninoi kuwwkw, CLP, 10 wypis). JocnigkeHHs kopy Ta nigkopkoBoi 6inoi pe4oBuHA
CEHCOMOTOPHOI 30HM Y CTPOK Bif 12 rog Ao 24 rog nicnsionepaliinHoro nepiogy BUKOHaNM 3a [OMOMOrO TPaHCMICIHOT
€neKTPOHHOI MikpocKonii.

Pesynbratu. Y rpyni CLP, nounHaroum 3 12 rog nicnsionepauiiHoro nepiogy, B NepukapioHax i BigpocTkax acTpouuTiB
36iMbLUYETbCS KiMbKICTb MiKpOBE3UKYNsipHUX Tineub (MBT). Tak, y noMepnvx TBapH OCHOBHOI Fpyni BU3HAYUNW TEHAEHLLiI0
[0 30inblUeHHS KiNbKOCTi €HAOCOM MOPIBHSHO 3 KOHTPOMEM i 3 NEPEBaXXHOK0 ToKanisaLiero iX y nepukapioHax acTpoLuTiB.
AcTpornist TBRAPUH OCHOBHOI FpynK, IKi BUXKUIW, XapakTepu3ayBanacs binbLUvm CTyneHem KoMneHcaLii BHYTPILLUHbOKMITUHHOTO
Habpsiky 1 HakonuyeHHsM MBT y kaninsipHUX Hixxkax acTpoLKTIB, A€ iXHS KinbKiCTb BiporigHO 36inbLuyBanacs 6inbLu Hix yTpudi
MOPIBHSHO 3 rPYMOK KOHTPONHO.

BucHoBku. B ymoBax ekcrnepumeHTansHoro abaoMiHambHOro Cencrcy B acTpoLmMTax rofloBHOTO MO3Ky 3 CEpeayHI NepLUOi
06u cnocTepirant 03Hakv PeakTUBHWX 3MiH i3 MiABULLEHHSIM aKTUBHOCTI iXHBOTO eHL0COMarlbHO-eK30COMarlbHOro anapary,
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LLI0 NOKa3ye BUCOKUI CTyMiHb afanTUBHOI aKTWBHOCTI acTpornii Ta ghady KoMneHcalji NaTonoriyHoro crtaHy TkaHuHu. Ogxe 3
YNBTPaCTPYKTYPHUX NPOSBIB LibOro ABMLLA — NIABULLEHHS B LMTONMAa3Mi acTpoLmTiB KinbkocTi MBT i3 HaKOMM4eHHAM oCTaH-
HiX B aCTpoLMTapHMX BigpoCTKax, 30ebinbLLIoro B KaninspHUX acTpouMTapHux Hixkkax. HakonnuenHs MBT B acTpoumTapHux
BiAPOCTKax MOXe BKa3yBaTV Ha akTUBALL0 iXHbOI MKKMITUHHOI Ta rMio-BackynspHOi B3aeMogii 3a 4OMOMOroK eHA0- Ta ek-
30UMTO3Yy B roCTpiit thasi aganTueHUX npoLiecis B ymoBax CAE. Lleit hakT nigkpecntoe ocobnmsy ponb acTpornii B npoLecax
KOMMeHcaLji NopyLLIeHOro roMeocTasy MO3KOBOI TKaHNHW B HaBeAEHUX YMOBaX.

Ultrastructural features of astroglial endosomal system state in sepsis-associated
encephalopathy

T. V. Shuliatnikova, V. 0. Shavrin

Sepsis-associated encephalopathy (SAE) is a common complication of sepsis, with a range of dysfunctional brain disorders.
Astrocytes, as the main homeostatic brain cells, play a key role during adaptation of brain tissue to acute damage.

The aim. To determine the ultrastructural state of endosomal system of astrocytes in the rat brain under experimental condi-
tions of systemic inflammation.

Materials and methods. Male Wistar rats were divided into 2 groups: control group (5 sham-operated animals); the main
group with cecal ligation and puncture (CLP, 10 animals). The study of cortex and subcortical white matter of sensorimotor
zone in the period between 12 and 24 h after operation was carried out using TEM.

Results. In CLP group, starting from 12 h after operation the number of multivesicular bodies (MVBs) increased in astroglial
pericaryons and processes. Thus, deceased animals showed a tendency to increase in number of endosomes compared
with control and the predominance of their localization in the pericarions of astrocytes. Astroglia of survived animals of CLP
group showed the lesser degree of intracellular edema and accumulation of MVBs into perivascular astroglial endfeet, where
they exceeded control up to 3 times.

Conclusions. In conditions of SAE, starting from 12 h after operation, brain astrocytes show obvious reactive changes with an
activation of their endosomal-exosomal machinery, which reflects a high degree of adaptive activity of astroglia and compen-
satory phase of the pathological state of tissue. One of the ultrastructural signs of this phenomenon is the increased density
of MVBs and redistribution of latter predominantly in capillary astrocytic endfeet. The accumulation of MVBs in astrocytic pro-
cesses may indicate the activation of their intercellular and gliovascular interactions through endo- and exocytosis in the acute
phase of adaptive processes under conditions of SAE. This fact emphasizes the special role of astroglia in the compensation

of impaired brain homeostasis in SAE.

Octpas uepebpanbHas HE[OCTAaTOYHOCTb Ha (OHE
cencuc-accoummnpoBaHHoi aHuedanonatum (CAJ)
OCnoXHsieT TeveHne cencuca fo 70 % cnydaes [1],
B TOM uucne abgoMmHanbHOro, KOTOpPbIA Yalle BCEero
SBNSIETCS CMeACTBUEM OCMOXHEHHOW WHTpaabaomu-
HanbHoi nHekuum [2,3]. Cencuc-accoummpoBaHHy
3HUedanonaTuio paccmMaTpyBatoT Kak CUHAPOM obLlen
ANCYHKUMM MO3ra, pasBuBatoLmiica npu cencuce 6es
NPSMOro MHAEKLIMOHHOTO MOPaXeHWs LieHTparbHOM
HepsHo cucteMbl (UHC), xota nocnegHee yTBepxaeHue
HE OHO3HAYHO M TPeBYET AOMOMHUTENBHOTO YTOUHEHMS
[4]. CAD npencTaBneHa LWMPOKAM CMEKTPOM MOTEHLM-
anbHO 0OpaTUMbIX KOTHUTWBHBLIX M3MEHEHWIA, BKIHOYas
HapyLUeHve LUyKna coH-60apcTBOBaHME, O4aroBbIiA He-
Bponornyeckuii aecuumt, 6penoBo-rannoLMHaTOPHbIN
KOMMJIEKC W CHWKEHWE CO3HaHWS BNMOTb A0 KOMb [5,6].
Ocrtpas LepebparnbHas He[oCTaTOMHOCTL NPU CENcu-
ce — pesynbtaT MHOrohakTopHbIX COBbLITUI, 8 UMEHHO
BbICOKOTO YPOBHSI CUCTEMHbIX LIUTOKMHOB, MUKPOOHBIX
KOMMOHEHTOB W 3HOOTOKCMHOB, KOTOPbIE MOBPEXAALT
6apbepbl FONOBHOMO MO3ra U BbI3bIBAKOT CPbIB MO3rOBOrO
romeocrtasa. HegocratouHo usyvenHon npu CAS octa-
€TCS1 KIETOYHAsA PeaKTMBHOCTb MO3TOBOW TKaHW, B TOM
yucne yneTpacTpyKTypHas peopraHmsauysi.
AcCTpouuTbl, IBNSSICh [MaBHbLIM FOMEOCTaTUHECKUMM
knetkamu LIHC [7] n chopmmpyst MHOrOMYHKLMOHANbHbIE
aHaTommyeckvie 6apbepbl, aKTWBHO y4acTBYHOT B 3alLy-
Te MO3rOBOMN TKaHW MPOTUB UH(EKLMOHHBIX areHToB
N orpaHuuuBatoT ee nospexaeHue [8,9]. ActpouuTsl
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UOEHTUOULIMPYIOT, CUHTE3NPYIOT U MHTErPUPYIOT BOCNa-
NUTENbHbIE CUTHAMbl MEeXAY UMMYHHBIMU KIeTkamu v
KreTkamy MO3roBOW MapeHXUMbl, KOOPAMHUPYS TeM ca-
MbIM HEAPOUMMYHHYO OTBETHYH) PEAKLIMI0 HA CUCTEMHYHO
UHekumto [4]. OHM B3aUMOZENCTBYHOT C APYrMMU HEPB-
HbIMU KneTkamu NocpencTBOM BbICBOOOXAEHUS psaa
CYrHarnbHbIX MOMEKYT, KOTOpbIe SBNSHTCS KOMMOHEHTaMM
TaK Ha3bIBaEMOW «TTIMOKPUHHOW cucTeMbl» moara [10,11].

OnuH 13 cnocoboB BbICBOGOXAEHNS STUX MOMEKYI
13 aCTPOLIMTOB — 3K30LMTO3, CUCTEMA KOTOPOTO BKIKOYaET
nepeveHb CEKPETOPHBIX OPraHensl, Takx Kak N30CoMbl,
NOTHOSIAEPHbIE BE3WKYIbI, CMHANTONOAOOHbIE MUKPO-
Be3WKyIbl 1 SKCTpaLennonspHble Beavkynsl (SLIB) [12].
OLUB cogepxar psif G1onormyeckyt akTUBHbIX BELLECTB:
mRNA, miRNA, curHanbHble MOnekynbl, LUTOKWHbI
[13,14]. C 3LB acTpouuToB acCOLMMPOBaH 3K30LMUTO3
umm Benkos komnnemeHTa C3a B npoLiecce HermpoBocna-
nexwus [15], poctaska monekyn MHC-II Ha noBepxHOCTb
peaKTUBHbIX acTPOLMTOB Kak HenpoeccroHanbHbIX
AHTUrEeHNPE3EHTUPYIOLLMX KNETOK [16,17]. QK30LMTO3HbIN
MEexaHn3M acTpouuUTOB 0OECneymBaeT CEKpPeLio MU
psifa apyrux Monekyrn, Takux kak HeMpoTpaHCMUTTEpPbI 1
UX NPEALLIECTBEHHMKM, NITAaCTUYECKIe haKTopbl, FOPMOHBI
1 npo4me [11].

OauH 13 Bugoe OLIB — ak30coMbI, kKOTOpblE op-
MUPYIOTCS B XOA€ 3HAOCOMArbHOMO BHYTPUKIIETOHHOIO
LMKIa 13 MynsTuBesukynspHeix Tenew (MBT) Bcneacteue
CIUSHUS NOCMNEOHMX C Na3mMaTu4eckon MembpaHoi 1
BbICBOOOXIEHNS MX UHTPaNOMUHabHbIX Be3ukyn (MnB)

Key words:
astroglia, sepsis
associated
encephalopathy,
multivesicular
bodies.
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OpuriHaAbHI AOCAIAXKEHHS

BO BHEKIIETOYHOE NPOCTPaHCTBO [18]. HAocomanbHas
cUcTEMa UMEET NEPBOCTENEHHOE 3HAYEHNE B aKTUBHOM
B3aNMOAENCTBUN MEXY Nna3MaTieckon MembpaHou,
KMNEeTOYHbIM annapaTtoM CUHTE3a-CekpeLun U nnM3oco-
mamu. Mocne sHOoOUMTO3a TpaHCMeMOpaHHble Genku
TPaHCMOPTUPYHOTCSA K PaHHUM 3HZOCOMaM, KOTopble Mo
xofy co3peBaHus copmupyeT UnB u npespatyatorcs
B MBT (Bua nosgHux aHgocom) [18]. UnB dopmupy-
HOTCA C NMOMOLLbIO HENTPanbHON CCHUHIOMUENNHA3bI-2
u uepamuasasucumoro npouecca [19] n BoBnekarT
ESCRT-0, I, Il, lll (endosomal sorting complex required
for transport) B popmuposanve MBT [18]. MBT urpatot
KITHOYEBYH POSib B COPTUPOBKE MPOAYKTOB BHYTPUKIIETON-
Horo MeTabonuama — ¢ nomollpto ESCRT-mexaHn3ma B
UX BE3UKYNaX NPOUCXOAMUT CEKBECTPaLMS MEMOPaHHbBIX
GenKkoB v LMTONNIA3MaTUYECKUX MOJIEKYN, KOTOpbie B
nocnegytoLeM MoryT TPaHCIoLMpOBaTLCS B M30COMbI
ans katabonuama [20] nnbo BbICBOGOXAATLCA B COCTa-
BE 3K30COM BO BHekIieTouHyto cpeay [21]. MogpobHoe
OnucaHve 3K30CoM M Ux MopdhoreHesa NpeacTaBneHo B
o63ope L. M. Doyle et al. [22].

CocTosiHMe 3HOOCOMAnbHOW CUCTEMBI acTPOrMK
U UX CEKPETOPHOI aKTUBHOCTM B YCMOBUSIX CUCTEMHOTO
BOCMNamneH!st OCTaeTCsl Manon3y4eHHbIM BOMPOCOM, YTO
06yCnoBnMBaeT ero akTyanbHOCTb.

LieAb pa6oTbi

OHpeJJ,eJ'IVITb ynbTPacTpyKTypHOE COCTOAHME 3HO0CO-
MasibHOW CMCTEMBI aCTPOLNTOB B rOfTOBHOM MO3re KpbIC B
OKCNepUMeHTarnbHbIX YyCIOBUAX CUCTEMHOIO BOCNaneHus.

MaTepMaI\bI U MEeToAbl UCCAEAOBAHUA

WccnenoBaHue npoBedeHo Ha Kpbicax nuHuM Buctap
(4N «Bromogenscepaucy» BA, . Kues, YkpauHa). Camuos
Becom 200-300 r cogepxanu B aKpunoBbIX kneTkax (no
5 XMBOTHbIX B KINeTKe) B CTaHAAPTHbIX YCMOBUSX: NpU
12-4acoBOM CBETOBOM LiMKIIe Npy Temnepatype 22 + 2 °C,
€0 cBOBOAHBIM JOCTYNOM K €€ (CTaHAapTHbIV KOpM Ans
kpbic Yl «Bromopenscepsucy, r. Kues, YkpanHa) n Boge.
JKMBOTHBIX akknMMaTu3npoBany B TedeHue 1 Hegenm 4o
akcnepumeHTa. Bce npoueaypbl NpoBeaeHbl B COOTBET-
CTBUM C pekomeHaaumsaMu EBponeinckon KOHBEHLMM O
3aLUMTe MO3BOHOYHBIX XMBOTHBIX, UCMONb3YeMbIX Ans
3KCNEPVIMEHTOB WM B MHbIX HAy4HbIX Liensx (ETS Ne123),
(Ctpacbypr, 18.03.1986) n oupekTue EBponerickoro
Cogerta (2010/63/EU) [23]. ccnenosaHue ogobpeHo Ko-
mmccmren no 6roaTrke 3anopoKCKOro rocyAapCTBEHHOTO
MELOMLMHCKOrO YHMBEPCUTETA.

B akcnepumeHTe vcnonb3oBaHa Mofenb Lekanb-
HoM nepeBsi3ku 1 nyHkumn «CLP» (caecum ligation and
puncture), koTopyto Hambonee 4acTo NPUMEHSIIOT Ans
BOCMPOV3BEAEHUS NONMMUKPOOHOrO abaoMmMHansHoro
cencuca y rpbi3yHoB [24,25].

XKMBOTHBIX NoAenunu Ha 2 rpynnbl: KOHTPOMNbHYH (5
NOXHOONEPUPOBaHHbIX Kpbic) 1 rpynny ¢ CLP (nepeBsska
1 NyHKUms cnienoi knwwku, 10 kpeic). XKMBOTHbIE aHecTe-
3MpOBaHbI MHTPaNepUTOHeanbHON UHBbEKLME KeTaMMHa
(80-100 mr/kr m.T.) v keunasuHa (5—15 mr/kr m.T.). Mocne
HaCTYNMEeHNst aHECTE3UN HWXHWIA KBafpaHT nepeaHen
OptoLwHOM CTeHKK nobput, 06paboTaH CNPTOBLIM pac-
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TBOpoM. C NOMOLLBI0 CKanbMens U HOXHWL caenaHa
npofonbHas cpeayHHas nanapoToMus AnVMHOW 3 CM U
BbIBEAEHA crenas kuwika B paHy. lNocne pacceveHus
MEe3eHTepWs CMEenomn KWLKW Ha Hee HanoxeHa nura-
Typa HWxe WUNeoLekansHoro knanaHa (MpoXoanMocTb
OCTanbHOM YacTu KWLWKN coxpaHeHa). CooTHoLLeHne
NepeBsi3aHHOM YaCTW KWLWKK K YCIOBHO MHTaKTHOW (OT
nvratypbl 0 MNeoLeKanbHOro KnanaHa) coctaBuno
75 % : 25 %, 4TO COOTBETCTBOBANO MOAENMN TSKENOro
cencuca [24]. MNepeBsizdaHHas YacTb KWWK nepdopu-
poBaHa HackBosb 18 G urnoin, n3 chopmM1UpoBaHHbIX
06ovx 0TBEPCTUI BblAENeHO HebOomMbLIOe KOMMYEeCTBO
COOEpPXKMMOro Kuwku. Mocne BO3BPaLLEHUS KULIKW B
OpIOLLHYI0 MONOCTb OPIOLLIHAs CTEHKA MOCMOVHO yLmTa
CTEepUIbHBIMM LLEMKOBBIMY HUTSIMU, MOCTIEONepaLoHHas
paHa obpaboTtaHa, HanoxeHa noBsidka. B KOHTpoOnbHOM
rpynne NOXHOOMEPUPOBAHHbIX XWBOTHbIX NMPOBEAEHbI
Te xe npouenypsl, Ho 6e3 nepeBsiskn 1 nepdopauun
CrEenow KuLkW. Bce xMBOTHbIE cpasy nocne onepauum
BbIBEEHbI 13 HAPKO3a MOAKOXHLIM BBELEHWEM Mpesa-
BapuTenbHo Harpetoro ao 37 °C dmsnonornyeckoro
pacteopa (5 mn/100 r m.T.). B nocneonepauyoHHOM
Nepuoae XUBOTHbIE HAXOAMMKCL B KNETKAX, B TEX Xe
YCnoBUsiX, 4TO 1 O OnepaLyn, Co CBOBOAHBIM OCTYNOM
K ede v Boae; kaxzaple 6 YacoB npoussoguny obesbonu-
BaHWe 1 TLWaTenbHbI MOHUTOPWHT COCTOSIHWA (NepBble 2
yaca nocre onepawyy — MOHUTOPUHT Kaxable nonyaca).
OueHunBanu Takue Npu3Hakv: auapes, NUnoapekuns,
nepuopbuTansHas aKCCyAaLys, coumanbHas n3onaums,
pecnupaTopHble HapylleHusi, netaprus. B rpynne CLP
13 10 XMBOTHBIX B Mepuof ¢ 12 o 24 yacos nocrne one-
paLum B YCMOBUSIX BbIP@KEHHBIX YKa3aHHbIX NPU3HAKOB
nornbnu 7 kpbIc (nogrpynna B — ymepLuve xueoTHble), 3
XKMBOTHBIX BbDKMIM A0 KOHLi@ KCepUMeEHTa (noarpynna
A — BbbXMBLLME), B KOHTPOMbHOW rpynne (noarpynna C)
YMEPLUMX XMBOTHbIX He Bbino. Yepes 24 4 nocne one-
pauum ¢ NOMOLLbIO WHTPaNepUTOHeansHOro BBEAEHUS
3BTAHa3MOHHOrO pacTeopa neHtobapbutana HaTpus
(240 mr/mn) npomsseneH 3ab0W XVBOTHBIX.

MaTepvan oT ymepLumx XUBOTHLIX Gpanu nocne
OCTaHOBKW cepauebueHus (4epes3 1-5 MuHyT) 1 nome-
Lanu B CTaHA4apTHbIA (OMKCALMOHHBIA pacTBop ANns
TPAHCMWCCUOHHOW 3MEKTPOHHOM MUKpockonuu: 2,5 %
pactsop rmtotapanbgeruaa Ha 0,1 M coccatHom Oy-
tepe (pH = 7,4). /13 ceHcoMOTOPHOI KOpbI TOBHO AOMK
NeBOro nonyLapus Bbipesanu Kycodkn 4o 1 x 1 Mm n
nomeLanu Ha 2 yaca (npu t = 40 °C) B TOT xe cmkcaLu-
OHHBbIN pacTBOp C AoOaBNeHeM caxaposbl. BropuyHyto
(hrkcaLmio B Te4EHE 2 Y NPOBOAWIIN C UCTIONb30BAHNEM
1 % 4yeTblpexokucy ocMus Ha gocgatHom Bydepe.
[anee kyco4kn obesBoxmBany B 6atapee CnmpToB BOC-
xopsLen koHueHTpauum (8o 100 °) ¢ NpOMEXYTOUHbIM
KOHTpacTupoBaHueM B 2,5 % pacTBope ypaHunaueTara
B TeyeHme 2 yacoB. O6Ee3BOXEHHBIE KYCOYKW MPOMMUTLI-
Ba/1 CMEChIO0 aLeToHa v anoHa (2:1; 1:1; 1:2), sanusanu
B anokcuaHyto cmony Epon-812 n nonumepusosanu B
2 grana: 36 °C (12 y); 56 °C (24 u). MonyToHkne (1-2
MKM) 1 yrbTpaToHKMe cpesbl (55—65 HM) N3roToBneHb! Ha
ynerpamukpoTome (PowerTome RMC Boeckeler, USA) n
MPOKOHTPACTMPOBAHbI LIMTPATOM CBUHLA No PeHonbacy
(30 muH, t = 25 °C). MonyToHkMe cpesbl OKpaLLMBanu
METUMNEHOBbLIM CUHUM U OCHOBHBLIM (PyKCUHOM. YNbTpa-
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TOHKME Cpesbl NCCNEeaoBani Ha pasHbIX YBENUYEHUSX 1
MONyYMnn N30BpakeHUs C NCMoNbL30BaHNEM 3MEKTPOH-
Horo mukpockona MNM3AM-100-01 (OAO «Selmiy, r. Cymbl,
YkpamHa) npuy yckopsitoLLeM HanpsixeHumn 65 kB.

B matepuane Kaxporo XvBOTHOTrO BO BpeMS W3-
YYEHUs CpPe30B TKaHW B 3MEKTPOHHOM MUKpPOCKONe
NPOBOAUNM aHanW3 YNsTPacTPyKTypbl aCTPOLMTaPHbBIX
nepyrikapyoHOB, Npocunei NapeHXMMaTo3HbIX OTPOCTKOB
1 npodunein NepuKanuIApHbIX acTPOLMTapHbIX MyQT.
B kaxxgom cnyyae uccnenosanu no 5 6rnokos TkaHu. /3
HUX 13rotoBunn no 10 cTyneHyYaTbIX (Kaxabld YETBEPTLIN)
YNBTPATOHKVX CPe30B (nnowwaabio ~3500 MKkM? Kaxablit)
1 otobpanu no 30 eAMHML, KaX0ro N3 yKadaHHbIX 0Obek-
TOB; noacyuTanu konuyectsa MBT B 1x coctaBe.

Cratuctnyeckyto 06paboTKy MOMyYeHHbIX AaHHbIX
npoBenu npyu nomoLLy nakeTa Statistica® for Windows 13.0
(StatSoft Inc., nuuensns Ne JPZ8041382130ARCN10-J).
Bbiuvcnsnu meauany (Me), HKHUIA M BEPXHWIA KBAPTAINMN
(Q1; Q3); cpaBHEHME Mexay ABYMS rpynnamu Habnoae-
HWUIA NPOBOAMIM NPY NOMOLLM KpuTepus MaHHa—YuTHW,
mexgy Tpems u 6onee rpynnamu HabmiogeHun — npu
nomoLm kputepus Kpackena—Yonnuca. Pesynsratsl
cynTany CTaTUCTUYECKU 3HAYUMMBIMU Ha YpoBHE 95 %
(p <0,05).

PesyAbtathl

M3yyeHne ynbTpacTpykTypbl 06pa3LoB Kopbl 1 NogKop-
KOBOrO 6enoro BELIECTBA Yy CEMM YMEPLLUUX XKUBOTHBIX
nokasano, 470 ¢ 12 o 24 4acos nocneonepaLmoHHOro
nepvofa npeobnagarLiMmMm 1 pacnpocTpaHeHHbIMU B
KneTkax sIBNSKTCS NPU3HaKN Ae30praHn3aumm SaepHbIX
1 uMTOonna3MaTMYeckux KOMMOHEHTOB, NapLuanbHON
[ECTPYKUMM OpraHensi, akTUBHOrO pacxofa BHYTpUKIe-
TOYHbIX Cy6CTPaTOB 3HEPreTMHECKOro U NNacTU4ECKOro
obmeHa. K 24 yacam 1 y ymepLlumx, n 3 BbDKMBLUKX
XVMBOTHBIX OCHOBHOW rpynmnbl OTMEYEHO MOSIBIEHUE OT-
LeNbHbIX HEPOHOB UMM WX TPYMIM B COCTOSHUM HEKPO3a,
C OTHOCUTENbHbBIM MOBbLILEHWEM MX BCTPEYAEMOCTU B
AMHaMuKe mocneonepaumoHHoro nepvoga. OpHoBpe-
MEHHO C 3TUM Yy BbDKMBLUMX JKUBOTHBIX K KOHLLY NepBbIX
CYTOK Nocre onepaumm 0TMeYeHbI MPU3HaKK akTUBaLmm
BHYTPMWKIETOYHOTO TPAHCNOPTa U MEXKIETOYHbIX FTMO-
HENPOHanbHbIX U FMUOrMManbHbIX B3aMMOAENCTBUIA, a
MUMEHHO MHTEHCU(UKALMA UX SHOOCOMASIbHOM U 3K30-
COoMarbHO CUCTEM 1 NEPUHENPOHANBHOTO caTennnTo3a.
Tak, B acTpoLMTax BbIKUBLLMX XMBOTHBIX SPKAM YrbTpa-
CTPYKTYPHbIM BbIPXXEHNEM aKTUBALWN CUCTEMbI SHIO-,
TPaHC- 1 3K30LMTO3a SBMSIETCS NOBbILLEHNE KONNYEeCcTBa
MYIBTUBE3VKYNSPHBIX Tenew. 3TU BaKyonsipHble obpa-
30BaHuMs umenu pasvep ot 0,4 Mkm 8o 1,2 MKkM 1 cogep-
xanu ot 2 0o 30 nB gnametpom ot 50 HM A0 >500 HMm.
MBT chopmupytoTcs BCneacTane 3HOOLMTO3a MESKUX
BaKyOmnW3VMPOBaHHbIX Y4aCTKOB OKPYatoLLEero Herponuns
U SIBNSIKOTCS PAa3HOBUAHOCTBIO NO3AHMX 3HAOCOM. B BUuay
TOrO0, YTO Ha pa3sHbIX CTaAsIX CBOEro (hOPMUPOBAHWS OHY
SBNSATCS y4aCTHUKaMM pa3HoOOpa3HbIX BHYTPUKMETOY-
HbIX NPOLIECCOB, B3AMMOAENCTBYS C APYTVIMU KOMMOHEH-
TaMy LUUTOKaBUTANbHOW CUMCTEMBI U NU30COMarbHbIM
annapatom, oTMmedveHHble MBT xapakTepu3oBanvcb
BbICOKMM MONMMMOPU3MOM, HECMOTPS Ha Hanuune 06-
LUMX MOPPONOrMYECKMX NPU3HAKOB. B ofHUX cryyasx B
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Puc. 1. Hakonnenne MBT B napeHxuMaTo3HbIX acTpOLMTapHbIX OTPOCTKAX B CEHCOMOTOPHO
kope ymepLueit Kpbichl. 20 Yacos nocrneonepaLyoHHOro neproaa. TpaHCMUCCUOHHAs ANeKTPOHHas

Mukpockonus, yB. x 12 000.

Puc. 2. Hakonnenve MBT B kanunnsipHbIX aCTPOLMTAPHbIX HOXKaX B CEHCOMOTOPHOW KOPE BbiVB-
LLIEro XWBOTHOTO. 24 Yaca nocneonepaLvoHHOro Nepuoaa y KpbIC. TpaHCMUCCUOHHAS ANEKTPOHHAs

Mukpockonus, yB. x 16 000.

MBT Habnoganu oTHocUTenbHO BOomMbLLIOe KOMMYeCcTBO
MMOTHO YMaKOBaHHbIX AMEKTPOHHOMPO3payHbIx AnB, B
Apyrux yCTaHOBUMK Hanuuve GonbLunX MycToT ¢ OcTaT-
KaMy pa3pexeHHOI 3MEKTPOHHOMMOTHOM cy6cTaHuum
UINn MUENHOMOZOOHBIX Tenew, v ApYrux CXOAHbIX Mnna-
CTUHYATbIX CTPYKTYP.

Mpu cTaTCTYECKOM aHamM3e 3TUX CTPYKTYp ycTa-
HOBJIEHO, YTO MX KOMWYECTBO W fOKanu3aums UMeT
onpeaeneHHble 0COBEHHOCTU B 3aBMCMMOCTM OT KIU-
HUYECKON AMHAMMKI MOCIE0NepaLMOHHOT0 COCTOSIHMA
XVBOTHBIX U KOMMApTMEHTa acTPOLMTapHbIX KNETOK, B
KOTOPbIX OHW OTMEYEHBI.

Tak, Np1 U3y4eHUM acTPOrTMM B KOHTPOMBHOW rpynne
XKMBOTHBIX BbIsicHUNM, 4to MBT B HUX 0BHapyxwvBatloT B
€AVHUYHBIX 3K3eMMNMsipax U C OAUHAKOBO HU3KOW BCTpe-
YaEMOCTbHO BO BCEX TPEX M3y4aeMblX KOMMAPTMEHTaX:
npodursix neprukapuoHOB, MapeHXMMaTO3HbIX OTPOCTKOB
U KanunnspHeix Myg (puc. 3).

B ocHoBHOM rpynne HabnogeHNst BCTPEYAEMOCTb
MBT Bo3pocna (puc. 1). Tak, y yMEpLIMX KUBOTHbIX
UX KONMUYECTBEHHbIE 3HAYEHUs! B aCTPOLMTApPHbIX Me-
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OpuriHaAbHI AOCAIAXKEHHS

Konunyectso MBT / 1 npocune (ea.)

Box & Whisker Plot

e

o Median
O 25-75 %
T Non-Outlier

A-MepukapvoH

A-MapeHx. oTp.

Range

A-Kanunn. mydTbl
B-MNepukapvioH
B-Mapetx. oTp.

B-Kanunn. Myl
C-MepukapuoH
C-MapeHx. oTp.

C-Kanunn. mydpTbl

A,B,C (rpynna Habntogexus) - Mpodune oTpocTka

Puc. 3. KonnuectBo MynbTMBE3NKYNSApHBIX TeMeL B PasfuyHbIX acTpOLMTapHbIX Npodunsax
(nepuKkapuoH, NnapeHX1MMaTo3Hble OTPOCTKY, KanUNnsipHble MydThl) B rpynnax cpasHeHus (A, B, C)
B nepuog ¢ 12 4 1o 24 4 nocne onepawyu.

A: rpynna BbDKMBLUMX XMBOTHbIX; B: rpynna yMepLUmX XWUBOTHBIX; C: rpynna KOHTPONS.

64

pUKapuoHax No CPaBHEHWIO C KOHTPOIIEM COCTaBWIIU
1,00 (0,00; 2,00) ea./1 npodune 1 0,00 (0,00; 1,00)
en./1 npohunb COOTBETCTBEHHO, OQHAKO 3TU 3HAYEHUS
HEe “Menu JocToBEpHON pasHuubl (p > 0,05) (puc. 3).
AcTpornus y 3To rpynnbl XKMBOTHbIX XapaKTepu3oBanach
Gonee pacnpocTpaHeHHbIMU NpU3HaKaMn HaBOZHEHHO-
CTV rvanonnasmbl, ee NpPOCBETNEHWS, BaKyonu3aLumum 1
¢hokanbHoro pacnaga.

Okpy>xatoLwunii Helponunb, CoCeaHNe ruarnbHble
KNETKM 1 HENPOHbI Takxe OTNMYanMcb NpusHakamm
[LEKOMMNEHCMPOBAHHOIO OTeKa U TSHKENbIMU JECTPYKTUB-
HbiMK npoueccamn. CTOUT OTMETUTb, YTO acTPOLUTHI,
cofepaline B nepukapuoHe mnu B otpoctkax MBT,
XapaKTepn30Banncb OTHOCUTENBHO GOMbLUE COXpaH-
HOCTbIO OpraHerns u MeHbLLEN BbIPAXXEHHOCTbIO OTeka.

ACTPOrnnS BbDKMBLLMX XUBOTHBIX OTAIMYanach npu-
3HaKaMu KOMMNEHCcaLMN BHYTPUKIIETOYHOrO OTEKa B Buae
pacLUMPeHnst LUTOKaBUTANbHLIX CUCTEM U GonbLuel
COXPaHHOCTBIO NMa3mMaTU4eCcKMX MembpaH, KNETOYHbIX
YNBETPacTpyKTyp. B Takux actpouuTax 0TMEYEHO AOCTO-
BEpHOe yBenunyeHne konnyectsa MBT no cpaBHEHUIO €
KOHTPOILHOW rpynmnon 1 nepepacnpenenexne ux ¢ Hako-
NIEHNEM B NEPUKANUIISIPHBIX aCTPOLMTAPHBIX HOXKaX
(mydprax) (puc. 2, puc. 3).

Tak, 3HayeHus konnyectsa MBT B nepvkapuoHax,
napeHXMMaTo3HbIX OTPOCTKaX U KanunspHbIX acTpoLu-
TapHbIX MydTax B rpynne BbPKUBLUMX XMBOTHBIX COCTa-
Bunu cooteetcteeHHo 2,00 (1,00; 3,00) en./1 npocumns;
1,00 (0,00; 2,00) ea./1 npodpuns; 3,00 (2,00; 4,00) eqn./1
npodunb C AOCTOBEPHBLIM NpeobnafaHnem NocneaHero
nokasaTensi npu cpaBHeHUM KoMnapTMeHToB (p < 0,05).
MenuaHHble 3HaueHus konuyectsa MBT B kanunnsipHbIx
acTpouMTapHbIX HOXKax K 24 yacam nocreonepauu-
OHHOTO Nepuoda Y BbIKUBLUMX XMBOTHbIX JOCTOBEPHO
NPEBbICUNN JaHHbIV MOKa3aTerb B TEX Xe KOMMapTMEHTax
KOHTpOMbHOW rpynnbl B 3 pasa (cooTBetctBeHHO 3,00
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(2,00; 4,00) ea./1 npocounb 1 0,00 (0,00; 1,00) eq./1
npocpunb; p < 0,05). MoBbilweHHoe obpa3oBaHne MBT
¥ NepepacnpeneneHmne 1x B KanunnsipHble actpouuTap-
Hble My(pTbl — OTINYMTENBHAS YepTa acTPOrMuansHoON
YNBTPaCTPYKTYPbI FPYMMbl BEIKUBLLIMX XUBOTHBIX (pUC. 3).

06¢cyxaeHue

MepepacnpeneneHne 1 HakonneHue acTpoLMTapHbIX
NO3AHUX 3HOOCOM B nepukanunnspHon 6nmsoctv mo-
XeT yKasblBaTb Ha yCUINEHMe remMatoaHLedanmyeckoro
meTabonumama. B ycrnoBusix cUCTEMHOrO BOCMmaneHus
arpeccuBHble (hakTopbl BbI3bIBAT (DYHKLMOHANBHOE
HapyLLeHve nMbo aHaTOMUYECKOe NOBpeXAeHUe ecTe-
cTBeHHbIX Bapbepos LIHC, 4To mHayumpyeT pa3sutue
HerpoBOCNasnMTENbHOTO OTBETA B MO3rOBOW TKaHuW [4].
HelipoBocnaneHwe npu cencyice B 3aBUCUMOCTY OT TshKe-
CTU MPOLIECCA MOXET XapaKTepu30BaThCsl CEKTPOM MOp-
¢honornyeckmx U3MEHeHNIA, Ha4nHas OT MOBEPXHOCTHBIX 1
06paTUMbIX NEPeCTPOEK BHYTPUKIIETOYHOIO M TKaHEBOIO
meTabonmama HepBHOW TKaHW [0 TSKENbIX HapyLIEHW
KpoBooOpaLLeHusl, LEKOMMNEHCYPOBAHHOIO OTeKa, THOM-
HbIX M HEKPOTMYECKMX NpoLeccoB. B aTux ycnosusx Ha
aTane aganTUBHbIX MPOLECCOB, KOrda roMeocTas elle
OTHOCWTENBHO COXPaHEH, MOXHO MPEAnonoXuUTb aKTh-
BM3aLMI0 PE3EPBHbIX MYTEN HEPBHOW TKaHM K O4ULLIEHMIO
1 BbIBEAEHMIO NPOAYKTOB 0OMEHa B COCYAUCTOE PyCro
3a CYET MOBbLILIEHNS 3HAOCOMArIbHO-9K30COManbHOro
TpaHcnopTa. Takke Takne U3MEHEHUS YKa3biBAKOT Ha
MOBLILLEHNE AKTWBHOCTW 0COBOro pofda rMUOKPUHHON,
CUrHanu3aLMoHHOW AeATeNbHOCT acTPOLUTOB C UC-
MoNb30BaHWEM 3K30LMTO3a MOMeEKyN HENOCPEeACTBEHHO
B KPOBb KaK NPOSIBMNEHMS TECHOI B3aWMOCBSI31 MO3rOBOTO
meTabonmama u CUCTEMHbIX peakLyii.

B nocrnegHee Bpemsi pacTeT KOnM4ecTBO [oKasa-
TEeNnbCTB TOro, YTO HekoTopble Buabl MIRNA, Takue kak
miR-155, miR-27b, miR-326, miR-124, miR-146a, miR-21,
miR-223, let-7 cemelncTBO, TPAHCMOPTUPYEMbIE B COCTaBe
3K30COM, MOTYT UrpaTb KMOYEeByK pPOfb B perynsaumm
HeiipoBOCnaneHusi, BO3OENCTBYA Ha rMuarbHyo Bocnanu-
TenbHY peakTMBHOCTb [26—28]. Balusu S. 1 coaBT. akc-
NepPUMEHTaNbHO NoKasasu, 4To CUCTEMHOE BocnaneHue
NPVYBOANMT K yBenuyeHuto konudectsa MBT 1 ak30com B
3MUTENUK COCYOMCTOrO CMNETEHMS, YTO acCOLMMPOBAHO
C noBbllweHneM ypoBHa OLB v npoBocnanuTenbHbIx
miRNA B nukBope. YkasaHHble 3K30COMbI Aanee npo-
HUKaM 13 NMKBOpPa B MO3TOBYK MapEHXUMY, 3axBaTbl-
BaMCb acTpoLMTaMu U MUKPOTTIUEN, YTO MPUBOAMIIO K
MOBbILLEHWIO SKCMPECCUN NPOBOCNANUTENBHBIX FEHOB 1
00YCnoBnMBano ycuneHve NpoLeccoB HEMPOBOCTANEHNS
[29]. Ucxops 13 aToro, Henb3st UCKIYaTh BOSMOXHOCTb
TOro, YTO aCTPOLWMTI, BbICTYNast KOHAYKTOpamMu B nepe-
[laye curHarnbHbIX MOMeEKy, BbIMOMHSIOT 3Ty (PYHKLMIO
NOCPENCTBOM COLEPXMMOrO CBOMX 3K30COM U TaKUM
06pa3oM perynmpytoT BOCManuTeNbHbIA OTBET B MO3TOBOM
TKaHK, a Takke NoCbINatoT CUrHanbI Ha Nepudepuio Yepes
KPOBb 1 NKBOP.

Wang G. et al. akcnepumeHTansHo fokasanu porb
aCTpoLMTapHbLIX 9K30COM B 3arycke anonToTUYECKOM
rnbenun actpoumToB. Tak, Hanpumep, NokasaHo, 4To
aMUINOWAHbIV NENTUA BbI3bIBAET YBENUYEHME KONMYECTBa
acTpoLMTapHbIX 9k30coM, cogepaiumx PAR4 n uepamng
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(«anokcocom»). AMOKCOCOMbI, OCTUras B MEXKIETOYHOM
MPOCTPAHCTBE NPOANONTOTUYECKOWA KOHLEHTpauuu, B
nocneaytoLleM 3axBaTbiBalOTCH acTpouuTamm 1 3any-
CKatoT B HUX anonTOTUYECKUA NpoLecC NocpeacTBOM
akTMBauum kacnasbl-3 [30]. B ycnoBusx HempoBsocna-
NEeHUs, MHAYLIMPOBAHHOMO CEMCKCOM, anonToTu4eckas
rbenb KNeTok — JOCTAaTOYHO MOCTOSIHHOE SIBIIEHME.
Ponb acTpornum B aTvx npoLeccax ocTaeTcs npeaMeToM
AKTUBHOIO U3YYeHUsI.

CylecTByeT Takxe TecHasa cBA3b mexay MBT
1 npoueccamu aytodarun. MBT moryT cnueatbes ¢
ayTodarocomamu, 06pasysi ABONCTBEHHbIE OpraHensbl
«amducombl», KOTOpble, B CBOK 04epedb, 06beauHs:-
I0TCS C NIM30COMaMM U (hOPMUPYHOT ayTONM30COMbI s
pacLuennerns npuHocuMbIX npoaykToB [31]. Ans addek-
TVBHO ayTodharmiyeckon AerpagaLmm HeKoTopbix 6enkoB
HeobxoanMbl PyHKLMOHaNbHO akTueHble MBT, a ESCRT
MyTaLwmu, 0bycroBnmBatoLLMe HapyLueHnst cuHTesa MBT,
accoLMMpOBaHbI C PAAOM HelpoaereHepaTuBHbIX 3a60-
nesaHwi [32-35]. Takum 06pa3om, NOBLILLEHVE KONUYe-
ctBa MBT B acTpouuTtax B yCNOBUSAX HEAPOBOCTANeHNs
Ha hoHe cencuca MOXKET yKasbiBaTb M HA aKTMBALMIO
ayTodarmyecknx NpoLEeCCcoB B aCTPOrUM.

C npyrov CTOpOHbI, HelaBHVE UCCMEeLOBaHNS NoKa-
3a5u BaXHYH porb aCcTPOLMTapHbIX 9K30COM U UX Coaep-
XVMOTO B IMWanbHO-HeNpPOHaNbHOM B3aMMOZEVCTBUM B
HOPME U NaTomnoru, rae 9k30COMbI BbICTYNasu, MaBHbIM
06pa3om, kak hakTopbl, 00yCNOBMMBAIOLLME BbRKMBAHNE
N NNacTUYHOCTb HeMpoHOB [36-39).

B Hawem uccnenoBaHum OTHOCUTENbHO BonbLuoe
konuyectso MBT B napeHXxMMaToO3HbIX OTPOCTKaX
acTpOLMTOB TaKKe MOXET yKa3sblBaTb Ha MOBbILLEHWE
acTpOo-acTPOLMTApPHOrO B3aMMOLENCTBUA B acTpOLM-
TapHOM CUHLMTUM U YCUMEHUN 3HOOLMUTO3HOW aKTuB-
HOCTU acTPOLMTOB B MEPUCUHANTUYECKUX NOXKAX, YTO
€CTEeCTBEHHO MpW YCUINEHUN NPOLECCOB Pa3obLeHNs,
[erpagauun u pacnaga CMHanTU4ecknx annapartoB
1 bonbliue XxapakTepHO Ans Mo3ra rpynmnbl yMepLmx
XVBOTHBIX. Y BbDKMBLUUX KMBOTHBIX Takue Mopdornory-
YECKNE U3MEHEHUSI acTPOLMTAPHBLIX OTPOCTKOB MOryT
yKasblBaTb Ha aKTUBHOE VX BOBMEYEHME B MEXAHU3MbI
CHaNTUYECKOW NMAcTUYHOCTU B MpoLiecce aganTaumm K
OCTPOV TUMOKCUM, MHTOKCUKALIMK, OTEKa, YTO HabnogaoT
npu CAS. Bxoas B COCTaB TPEXKOMMOHEHTHOTO CuHanca
(«tripartite synapse») [40,41], nepucuHanTuyeckue
acTpoumMTapHble OTPOCTKM 0OpasytoT Tak Ha3biBaeMYH
«CuHanTuyeckyto Konbibenby [42], B cpeae KOTOpPOM
NPOUCXOAMT Perynauus XU3HeAeaTensHOCTM CHanca B
HOPME U KOHTPOIb HaZl €ro NACTUYHOCTBIO B YCMOBUSIX,
OTMWYHBIX OT (PU3MONOTMYECKUX, B YACTHOCTU, — HEM-
poTpaHCMUTTEepHOro aucbanaHca, KOTopblii OTMeYaT
npu CAD [43,44].

BbiBoAbI

1.B YCNoBUAX CUCTEMHOIO BOCnaneHus B acTpoumTax
rONI0BHOr0 Mo3ra € cepefiHbl NepBblX CYyTOK Habnoaatot
MPU3HaKN peaKTUBHbIX U3MEHEHWI C NOBbILLEHWEM aKTVB-
HOCTU UX 3HO0COMarbHO-3K30COMaribHOro annapara, 4to
OTpaxaeT BbICOKYIO CTeneHb aflanTMBHON aKTUBHOCTM
acTpornnun N OTHOCUTENbHYK0 KOMNEHCaUMK0 naTosioru-
YECKOro COCTOAHUA TKaHW.
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2. OAHO U3 ynbTPaCTPYKTYPHBIX BbIPaXeHU pe-
aKTVBHbIX U3MEHEHU B acTpouMTax — MOBbILLEHWE B
umMTONnasMe Konn4yecTBa NO3AHMX SHAOCOM (MyrbTMBE-
3UKYNAPHBIX TeNeL) C HaKoNMeHWeM B acTpPOLMTapPHbIX
OTpOCTKaXx, NPEeNMYLLECTBEHHO B NepuKanuiispHbIX
acTpOLMTaPHBIX HOXKaX, A€ WX KONMYECTBO Y BbIKMBLUMX
XMBOTHbIX B CPEAHEM yBennumBaeTcs bornee yem B 3 pasa
MO CPaBHEHWIO C rPYMMOW KOHTPONS.

3. HakonneHue MynbTUBE3MKYNSpHbIX TeneL B acTpo-
LMTapHbIX OTPOCTKaX MOXET YKasblBaTb Ha aKTUBaLmio
FMIMOrNanbHOrO, FMMOHENPOHANBHOTO, Herlpornuanb-
HOTO, MNOBACKYNAPHOTO B3aNMOAENCTBUS 1 aKTUBHOTO
meTabonuama Mexay STUMK CTPYKTYpamMu MOCPEACTBOM
3HOO- 1 3K30LMTO3a B OCTPOMN (hase apaanTUBHbIX MPO-
LIeCCOB B YCMOBUSX CEMNCUC-aCCOLMMPOBAHHON 3HLIe-
¢hanonatuun. J1oT hakT nogvepkmBaeT ocobyl ponb
acTpOLMTapHON MWK B NpoLeccax KOMMeHcaummn Hapy-
LUEHHOTO rOMEe0CTa3a HEPBHOM TKaHW B AaHHbIX YCIOBMSIX.

MepcnekTuBbLI fanbHEWW WX UccnefoBaHUN.
YunTbiBas aedyumMT UCCNeaoBaHuin B obnactv ynsrpa-
CTPYKTYPHOW MaTofnorMm MO3roBON TKaHW B YCIOBUSX
CYCTEMHOTO BOCMANeHus,, NNaH1pyeTcs AanbHenLIee ns-
y4eH1e AaHHOro BOMpOoca C UCMOMb30BaHMEM ONMUCaHHOM
aKcnepuMeHTansHON Mogenu. VccnenoBanwe ynstpa-
CTPYKTYPHBIX U3MEHEHWIA FONOBHOMO MO3ra Mpu cencuce
MO3BONMO Bbl BbISICHNTH OCHOBHbIE BapyaHTbl pasBUTUS
CobbITUI Ha CY6- 1 MEXKIETOYHOM YPOBHE OpraH13aLmm
TKaHMW Ha pasHbIX aTanax NaTonorM4eckoro npoLecca, Yto
Morro Bbl cTaTb NONE3HbIM UHCTPYMEHTOM B BbISCHEHUN
MopdoreHesa cencrc-accoLmMMpoBaHHON 3HLedbanonatm
1 pa3paboTke bonee apdeKTMBHbLIX METOAOB TepanesTH-
4ecKoro BMUSHUSA Ha AaHHYI0 NaTonoruio.
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In Ukraine the number of patients with newly diagnosed tuberculosis (NDTB) who successfully complete the course of treat-
ment reaches 60-65 % today. This is while the World Health Organization (WHO) criteria for successful treatment of this
category of patients is 85 %. Scientists around the world are studying the possible pathogenetic factors of treatment failure
of antimycobacterial therapy in patients with tuberculosis. Nowadays, the impact of vitamin D has been widely studied in this
area. Studying of the dynamics of this indicator in patients with NDTB with widespread destructive tuberculosis in the lungs
and bacterial excretion with the purpose of finding new markers of progression of a specific process and failure of treatment,
as well as finding possible ways of additional pathogenetic therapy to accompany patients is actual. This approach will prevent
treatment failure and, as a consequence, improve treatment efficiency.

Purpose. To determine changes in the pro-hormone levels of vitamin D 25(OH)D in patients with NDTB treatment failure
during the intensive phase of antimycobacterial therapy.

Materials and methods. A prospective study involving 58 patients with NDTB lungs was performed. The patients were divided into 2
groups: 28 patients with pulmonary NDTB treatment failure were included in the 1 group (the main group), 30 patients, who subsequently
successfully completed the course of treatment were included in the 2 group (comparison group). The control group consisted of 29
healthy volunteer-donors. All the patients had been in inpatient treatment in Communal Institution “Zaporizhzhia Regional TB Clinical
dispensary” during 2017-2019 years. Scientific medical-laboratory center of Zaporizhzhia State Medical University researched changes
of the level of 25(OH)D in the blood serum by method of enzyme linked immunosorbent assay using immunoassay analyser Sirio S
with “DIAsource ImmunoAssays S.A.” kit (Belgium) (ng/ml). Blood sampling was made after an ovemight fast. Blood was collected
uniformly throughout the year in all patients and volunteers to avoid the effect of seasonal variability in vitamin D in the blood.

Results. While healthy volunteers have a reduction in the level of pro-hormone 25(OH)D only in 51.7 % of cases (deficiency
in 13.8 % and insufficiency in 37.9 %), patients with NDTB with generalized specific process in the lungs, the presence of
destruction of over 3 cm in diameter and bacterial excretion at the beginning of intensive phase of antimycobacterial therapy
(0 doses), have its decrease in 96.5 % (81 % deficiency and 15.5 % insufficiency). 1/3 of patients (35.7 % at the 0" dose and
32.1 % at the 90" dose) with tuberculosis treatment failure have pro-hormone levels 25(OH)D less than 7 ng/ml, whereas
in patients who successfully completed the course of treatment, this concentration of pro-hormone 25(0OH)D was not even
diagnosed. In the dynamics, after 3 months of intensive phase of antimycobacterial therapy (90 doses) in patients with NDTB
treatment failure the levels of pro-hormone 25(OH)D continue to decrease significantly by 1.3 times relative to the initial values,
which is 1.4 times lower than in patients who successfully completed the course of treatment.

Conclusions. In the vast majority of patients with NDTB of lungs with a risk of ineffective treatment, a pronounced deficiency
of vitamin D (1/3 patients with pro-hormone levels 25(OH)D less than 7 ng/ml) is determined at the beginning of treatment,
and after 3 months of the intensive phase of antimycobacterial chemotherapy exacerbates vitamin D deficiency. Therefore,
this indicator can be used as a prognostic for the tuberculosis treatment failure and reducing the level of pro-hormone 25(0OH)
D in the dynamics require consideration of the problem of methods of its correction by the addition of vitamin D.

3MiHu piBHiB nporopmoHa BitTamiHy D 25(0H)D y xBopux Ha HeepEKTUBHO AiKOBaHWH
ynepiue AilarHoctoBaHUM Ty6epKyAbO3 AereHb

P. M. ficiHcbkuii, O. M. Pa3HaToBCbKa

B YkpaiHi yacTka xBopux Ha BriepLue AiarHoctoBaHui Ty6epkynbo3 (BATE), siki ycniluHO 3aBepLUyOTb KYpC NikyBaHHS, CTaHO-
BUTb 60—65 %, a kpuTepin BeecBiTHLOT opraHisauii oxopoHu 3a0poe’s (BOO3) yenilHoro nikyBaHHS Takux nauieHTis — 85 %.
CaiToBa HaykoBa CniflbHOTa BUBYAE MOXIMBI NATOrEHETUYHI YMHHUKN HEBAAY aHTMMIkoDaKTepianbHOI Tepanii y XBopux Ha
TyGepKynbo3. Y LibOMY acnekTi HUHI LUIMPOKO BUBYAKOTL BB BiTamiHy D. AKTyanbHUM € BUBYEHHS AMHAMIKM LIbOro NOKa3H1Ka
y xBopyx Ha BATB i3 noLwmpernm AecTpyKTUBHUM TyGepKynbO3HUM NPOLIECOM Y nereHsix i bakTepioBuAineHHs Ans noLyky
HOBWX MapKepiB NPOrpecyBaHHs cneLui4HOro NpoLecy Ta HeBaadi NiKyBaHHS, @ TakoX A5 3'9CyBaHHA MOXIIMBUX LLNAXIB
[l0[,aTKOBOI MaTOreHETNYHOI Tepanii CynpoBoay XBOpWX. Takui nigxin fae MOXNMBICTb 3anobirTi HeBaaui NikyBaHHS Ta, siK
HacnigokK, CnpusTMMeE NiABULLEHHIO €(PEKTUBHOCTI NiKyBaHHS.

MeTa po60Tu — BU3HaUMTM 3MiHU piBHIB NporopmMoHa BitamiHy D 25(OH)D y xBopux Ha HeedekTnBHO NnikoBaHuin BT nereqb
y NpoLeci iHTEHCUBHOI (haau aHTUMiIKoGaKTepianbHoi Tepanii.

Matepianu Ta meToau. BukoHanm npocnekTuBHe JOCMIMKEHHS, B sike 3anyyunu 58 xsopux Ha BOTB nereHb. MNauieHTiB
noginunu Ha 2 rpynu: y 1 (0CHOBHy) BkkouMnu 28 ocib i3 HeedhekTBHO NnikoBaHuM B TB nerexb, y 2 rpyny (nopiBHsHHSA) — 30
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XBOPWX, 5IKi 3rofOM YCMiLLHO 3aBEPLUMN KypC MikyBaHHS. KOHTPOMbHY rpyny yTBopuv 29 30opoBuX AOHOPIB-BOIOHTEPIB. YCi
nauieHTv nepebyBanu Ha cTauioHapHoMy nikyBaHHi B KY «3anopisbkuin 06nacHuii npoTuTy6epKynbo3HUI KNiHIYHUIA AucnaH-
cep» y 2017-2019 pp. [ocnimkeHHs piBHiB nporopmoHa BitamiHy D 25(0OH)D 3aiicHunm B Has4anbHomy meayko-nabopa-
TOPHOMY LIEHTPi 3anopi3bKoro AepKaBHOrO MEANYHOIO YHIBEPCUTETY METOAOM TBepA0a3HOro iMyHOEPMEHTHOTO aHaniay,
BUKOPUCTOBYtOUN iMyHObepmeHTHMIA pigep Sirio S i Habopu «DIAsource ImmunoAssays S.A.» (Benbrisi), (Hr/mn). 3pasku
KPOBI NaLjieHTiB Gpanu BpaHLi HaTLLe. Y BCiX XBOPUX Ta Y BOJIOHTEPIB KPOB Gpanit piBHOMIPHO MPOTSTOM POKY NS YHUKHEHHS
BNNMBY CE30HHOI BapiabenbHOCTi BiTamiHy D y KpoBi.

PesynbraTi. Y 300poBUX BONOHTEPIB 3HWMXEHHS piBHA nporopmMoHa 25(0OH)D BusHaunnu Tinbku y 51,7 % sunagkis (aedi-
umt —y 13,8 %, HepgocTaTHicTb — y 37,9 %). Y xBopux Ha BATB nereHb i3 nowmpernm cneuydidHMM NpoLEeCcOoM Y NEreHsx,
HasIBHICTIO JECTPYKLUI NoHa 3 cM y diameTpi Ta bakTepioBUAINEeHHsM Ha NovaTKy iHTEHCUBHOI dhasu aHTUMikobakTepianbHOI
Tepanii (0 803) 3HkeHHs piBHs nporopMoHa 25(0OH)D giarHoctysanuy 96,5 % (y 81 % — aediumt, y 15,5 % — HepgocTaTHiCTb).
1/3 xBopux (35,7 % Ha 0 gosi ta 32,1 % Ha 90 [03i) 3 HeedekTUBHO NikoBaHUM TyBEPKYNbO30OM MaKTh PiBHI MPOropMoHa
25(OH)D MeHLUi Hix 7 Hr/M1, a y XBOpUX, ki YCMILLHO 3aBEPLUNIN KypC NiKyBaHHS, Taky KOHLEHTpaLito nporopmora 25(0H)D
HaBITb HE BU3HaYanu. Y auHamilli, Yepes 3 Micsili iHTEHCBHOI hasn aHTuMikobakTepianbHoi Tepanii (90 4o3), y XBOpUX Ha
HeedpekTBHO nikoBaHwi BATE nereHb pisHi nporopmoHa 25(0OH)D BiporigHo NpogoBxytoTb 3HWKyBaTucs B 1,3 pasa woao
Mo4aTKOBKX 3Ha4eHb; Lie B 1,4 pa3a MeHLLIE HK MOKa3HUKM NaLieHTiB, SKi YCNiLLHO 3aBepLUMIIA KYPC JTiKyBaHHS.

BucHoBku. Y 6inbLiocTi xBopux Ha BATH nereHb i3 puankom HeedeKTUBHOTO NikyBaHHS BU3Ha4Yamu BUpasHui aediumt
BiTamiHy D (y 1/3 xBopux piBHi nporopmoHa 25(OH)D meHLui Hix 7 Hr/Mn) Ha novaTky nikyBaHHS, a Yepes 3 MicALi iHTEHCUBHOT
dhasu aHTUMikobakTepianbHoi XimioTepanii nornmubntoeTbesa gediunT BiTaminy D. OTxe, Lie Noka3HUK MOXHa 3aCTOCOBYBaTH
SK NPOTHOCTUYHUIA LOAO HeedeKTUBHOIO NikyBaHHS TyOepKynbo3y, a 3HWKEHHS piBHA nporopMoHa 25(0H)D y auHamMili
noTpebye 3'AcyBaHHs AOLINBHOCTI METOAIB NOro KOPeKLi WNsXoM ofaBaHHs npenaparis BitamiHy D.

W3meHeHusa ypoBHeW nporopmoHa Butamuua D 25(0H)D Knioueebie croea:

y 60AbHbIX HE3)PEKTUBHO AeYEHHBIM BREepBble AMAarHOCTUPOBAHHBIM TYOEPKyAES,
Heypada AeveHna,

Ty6epKyAe30M AerKuX BUTaMMH D.

P. H. AicuHckuu, E. H. Pa3HaToBcKas NMatonorus. 2020.

T.17, Ne 1(48).

B YkpauHe nons 6onbHbIX C BNepBble AnarHoCTMpoBaHHbIM Tybepkyne3om nerkux (BOTB), KoTopble yCneLwHo 3akaHumnBatoT C 6870

Kypc neyeHusi, coctasnsiet 60-65 %, a kputepuit BcemmnpHol opraHusaumy 3npaBooxpaHenms (BO3) ycnelwHoro neyeHns
3TOW KaTeropum naumeHToB coctaenseT 85 %. YueHble BCEro Mupa 13y4aloT BO3MOXHbIe NaToreHeTnyeckune hakTopbl He-
yAaun aHTUMmkobakTepransHor Tepanumn y 60nbHbIX Ty6epkynesom. B aTom acnekTe LWMPOKO U3yyaroT BnnsHue ButammHa D.
AKTYyanbHo 13y4eHne AuHaMUKL 3TOro nokasatens y 6onbHbIx BTB ¢ pacnpocTpaHeHHbIM AECTPYKTUBHBIM Ty6epKynesHbIM
MpOLIeCCOM B Nerknx 1 6akTepuoBblaeneHneM Ans noncka HoBbIX MapkepoB MPOrpeccpoBaHus cnelmguyeckoro npolecca
1 HeaPHEKTUBHOIO NMEeYeHNs], a Takke YCTaHOBMEHNS BO3MOXHbIX NyTe 4ONONHUTENLHOWM NaTOreHeTUYeCkon Tepanum co-
npoBoXaeHns BonbHbIX. Takol NoaXoa NO3BONUT NMPeAYNpeanTb Heyaady nevyeHus v, kak cneacTaune, 6yaeT cnocobeToBaTh
MOBBbILLEHNIO 3PDEKTUBHOCTY NEYEHMS.

Llenb pa6oTbl — onpenenuTs U3MEHEHVs ypoBHe NporopMoHa ButamiHa D 25(OH)D y 60mbHbIX ¢ HE3hMEKTUBHO NEYEHHbIM
BOTB nerkux B npoLecce MHTEHCUBHOW (hasbl aHTUMUKOOaKTepuanbHON Tepanmu.

Marepuans! v MeToAbl. BbiNonHeHo NpocnekTMBHOE UCCefoBaHwe, B KOTopoe BoLLnW 58 6onbHeix BOTE nerkux. MauveHToB
nogenunu Ha 2 rpynnbl: 1 (0CHoBHas) — 28 nauneHToB ¢ HeaheKTUBHO nedeHHbIM BATE nerkvx; 2 rpynna (cpaBHeHms) — 30
naLyeHTOB, KOTOPbIE MOTOM YCMELLHO 3aBePLUIIN KYPC NeYeHnst. KOHTPOIbHYI0 rpynny cocTaBuiv 29 340pOBbIX JOHOPOB-BO-
NOHTEPOB. Bce naumeHTbl HaxoaunMehb Ha CTauyoHapHOM NeveHum B KY «3anopokckuii 06nacTHoi NpoTMBoTY6epKynesHbIi
KnuHuyeckuin aucnaxcep» B nepuog 2017-2019 rr. MiccnepnosaHrue ypoBHeii nporopmoHa ButamuHa D 25(0OH)D BbinonHunm
B Y4ebHOM Meanko-nabopaTopHOM LieHTpe 3anopoXcKoro rocyAapCTBEHHOTO MEANLIMHCKOTO YHUBEpCUTETa METOAOM TBEP-
£,0ha3HOro MMMYHOEPMEHTHOTO aHanuaa ¢ UCnornb3oBaHMeM MMMyHOepMeHTHOro puaepa Sirio S n Habopos «DIAsource
ImmunoAssays S.A.» (benbrus), (Hr/mn). O6pasubl KPOBY NaLMeHTOB Gpanu yTpoM HaToLLak. Y Bcex 60MbHbIX 1Y BONIOHTEPOB
KpoBb COBMpany paBHOMEPHO B TeYeHWe rofa Ans u3beraHns BIUSHIUS Ce30HHON BapuabenbHocTu ButammHa D B kpoBsu.

PesynbraTbl. Y 300pOBbIX BOMIOHTEPOB CHUXEHWe ypoBHS nporopMoHa 25(0OH)D yctaHoBneHo Tonbko B 51,7 % crnyyaes
(nedvumt — B 13,8 %, HepocTatouHOCTb — B 37,9 %). Y 60nbHbIX BATH ¢ pacnpocTpaHeHHbIM crieumnu4eckum npoLeccom
B IIETKMX, C Hanu4nem AecTpykumin 6onee 3 cM B anameTpe 1 6akTepuoBbIAENEeHNEM B Ha4are MHTEHCUBHOMN (hasbl aHTUMW-
kobakTepuansHomn Tepanum (0 fo3) cHkeHre nporopmoHa 25(0OH)D yctaHoeneHo y 96,5 % (y 81 % — pedouunt, y 15,5 % —
HEOCTaTOMHOCTh). 1/3 60nbHbIX (35,7 % Ha 0 go3e 1 32,1 % Ha 90 fo3e) ¢ HeadhHEKTMBHO JIEYEHHBLIM TYBEpKYIE30M UMEHT
ypoBHY nporopmoHa 25(0OH)D meHbLLe 7 Hr/MI. Y 60MbHbIX, KOTOPbIE YCNELIHO 3aBEPLUMM KYPC NEYEHNS, Takast KOHLEHTpaLms
nporopmoHa 25(0OH)D paxe He anarHocTMpoBaHa. B auMHamuke, Yyepes 3 Mecsla MHTEHCUBHOM hadbl aHTUMMKODAKTepy-
anbHoi Tepanuu (90 [03), y 60mnbHbIX ¢ HeapdeKTNBHO NeYeHHbIM BOTE nerkux yposHu nporopmona 25(0OH)D goctoBepHo
NPOAOMKAIOT CHKATLCA B 1,3 pasa OTHOCUTENLHO HavasbHbIX 3HAYEeHWI; 3T0 B 1,4 pasa Huxe OTHOCUTENLHO nokasaTtenen
nauneHToB, KOTOPble YCMeLHO 3aBepLUNIIN KypC JNIEYEHMS.

BbiBoabl. Y 60onblwmnHcTBa BonbHbIX BOTE nerkvx ¢ puckom HeahdeKTUBHOIO NEYEHNs YCTaHOBMEH BbIpaxXeHHbIN Aedu-
umt BuTammHa D (y 1/3 naumeHToB ypoBHu nporopmoHa 25(0OH)D MeHbLue 7 Hr/Mn) B Havane nevenHust, a Yyepes 3 mecsua
VHTEHCVBHOW (ha3bl aHTUMMKODaKTepuanbHoW XxumuoTepanuu ycyrybnserca aedpuumt ButammHa D. Takum obpaom, atot
rnokasaTtenb MOXHO 1CMOomnb30BaThb Kak MPOrHOCTUYECKUIA KacaTenbHO HeadhEKTUBHOMO NedeHns Tybepkynesa, a CHkeHve
ypoBHsi nporopmoHa 25(0OH)D B anHamuke obycnosnunBaeT HeOBXOAMMOCTb PAaCCMOTPEHUS BOMpOCca LienecoobpasHocTu
METO/0B €ro KoppeKumumn nyTem fobaBneHns npenaparos ButammHa D.
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Table 1. The study groups distribution by age and gender

Men

Women
Average age, years

The 1% group The 2" group
(n=28) (n=30) (n=29)

20 (71.4 %) 23 (76.7 %) 19 (65.6 %)

8(28.6 %) 7(23.3%) 11 (34.4 %)

46.04 £ 2.09 43.0+3.48 422+29

Newly diagnosed tuberculosis (NDTB) treatment failure
is established in the patient according to the Ukrainian
unified clinical guide of medical care (UUCGMC)
“Tuberculosis” [1]. In Ukraine the number of patients
with NDTB who successfully complete the course of
treatment reaches 60-65 % today [2]. This is while
the World Health Organization (WHO) criteria for suc-
cessful treatment of this category of patients is 85 %.
The most important of causes of treatment failure are
lack of adherence to treatment [2] and late detection of
tuberculosis (when patients are diagnosed with massive
bacterial excretion, a generalized process in the lungs
and destructions) [3]. Ukrainian scientists mention [4]
that changing the structure of clinical forms of tubercu-
losis toward widespread and acute-progressing forms
will further reduce the effectiveness of treatment. At
the same time, scientists around the world are studying
the possible pathogenetic factors of treatment failure
of antimycobacterial therapy (AMBT) in patients with
tuberculosis. Nowadays, the impact of vitamin D has
been widely studied in this area.

The following mechanisms of regulation of the im-
mune response by vitamin D in patients with tubercu-
losis have been established: activates macrophages,
promotes the enhancement of antimycobacterial action
of cathelicidin and y-interferon, activates oxidative
stress [5]. It is believed that the gold standard for de-
termining the content of this vitamin is the evaluating
of the concentration of pro-hormone vitamin D -
25(0OH)D [6].

Povorozniuk V. V et al. indicate that the vast majority
of the population of Ukraine (81.8 %) has a deficiency of
vitamin D and 4.6 % inhabitants — insufficiency [6].

When comparing the levels of vitamin D pro-hormone
in infected individuals and patients with active tuber-
culosis, the findings of the scientists have differences.
Aibana O. et al. [5] and Gurjav U. et al. [7] on the basis
of the obtained data argue that low levels of vitamin D
in people with latent tuberculosis infection contribute to
the development of active disease. Hong Y. et al. [8] note
significantly lower levels of 25(OH)D in patients than in
infected individuals. Ashenafi S. et al. [9] indicate that
there is no difference between vitamin D pro-hormone
levels between the compared contingents.

Wang Q. Z. et al. [10] indicate that patients with active
tuberculosis with very low pro-hormone 25(0OH)D levels
(less than 8.5 ng/ml) have more severe disease symp-
toms. Memon A. et al. [11] detect a deficiency of pro-hor-
mone vitamin D in the blood of patients with pulmonary
tuberculosis with bacterial excretion and the presence
of destructions.

In contrast to foreign authors, the role of vitamin D in
the course of tuberculosis in children [12] and in adults
with comorbid tuberculosis/chronic obstructive pulmonary
disease [13] has been studied by Ukrainian scientists.

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

Both articles point to the important role of vitamin D in
pathogenesis of tuberculosis. However, there are no
data available in domestic literature about the dynamics
of vitamin D levels in treatment failure newly diagnosed
tuberculosis patients in dynamics.

Thus, due to the data on the predominantly low
levels of vitamin D in Ukrainian population and the effect
of pro-hormone 25(OH)D on the course of tuberculosis,
studying of the dynamics of this indicator in patients
with NDTB with widespread destructive tuberculosis in
the lungs and bacterial excretion with the purpose of
finding new markers of progression of a specific process
and failure of treatment, as well as finding possible ways
of additional pathogenetic therapy to accompany patients
is actual. This approach will prevent treatment failure and,
as a consequence, improve treatment efficiency.

Aim
To determine changes in the pro-hormone levels of vitamin

D 25(0OH)D in patients with NDTB treatment failure during
the intensive phase of AMBT.

Materials and methods

A prospective study involving 58 patients with NDTB
lungs was performed. The patients were divided into
2 groups: 28 patients with pulmonary NDTB treatment
failure were included in the 1%t group (the main group),
30 patients, who subsequently successfully completed
the course of treatment were included in the 2™ group
(comparison group). The control group consisted of 29
healthy volunteer-donors.

The age and gender of people in groups did not differ
significantly (Table 1).

All the patients had been in inpatient treatment in
Communal Institution “Zaporizhzhia Regional TB Clinical
dispensary” during 2017-2019 years. Patients had been
included in the study after signing the informed and vol-
untary consent. The study was approved by Commission
for Bioethics of Zaporizhzhia State Medical University
(Protocol Ne 1 of 02.02.2017).

Scientific medical-laboratory center of Zaporizhzhia
State Medical University researched changes the level of
25(0OH)D in the blood serum by method of enzyme linked
immunosorbent assay usingimmunoassay analyser Sirio S
with “DIAsource ImmunoAssays S.A.” kit (Belgium) (ng/ml).
Blood sampling was made after an overnight fast. Blood
was collected uniformly throughout the year in all patients
and volunteers to avoid the effect of seasonal variability
in vitamin D in the blood.

Entry criteria: newly diagnosed pulmonary tubercu-
losis, widespread pulmonary tuberculous process (infil-
trative and disseminated), destructions in the pulmonary
tissue over than 3 cm long and bacteriological proof.

Exclusionary criteria: other cases of the 2" categoria
[1], chemoresistant tuberculosis, co-infection (TB/HIV),
comorbidities, age over 70 years, non-compliance for
treatment.

Since the widespread pulmonary tuberculous
process was diagnosticated in the 15t and 2™ groups’
patients, an intensive phase (IP) for patients was 90
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Table 2. Distribution of patients in groups depending on the concentration of pro-hormone 25(0OH)D at its low values

Concentration
of pro-hormone 25(0H)D

The 1%t group (n = 28) The 2™ group (n = 30)

0 doses 90 doses 0 doses 90 doses
% abs. %
<10 ng/ml 1 39.3 1 39.3 8 26.7 8 26.7
<9 ng/ml 10 35.7 10 35.7 4 13.3 8 26.7
<8 ng/ml 10 35.7 10 357 4 13.3 6 20
<7 ng/ml 10 35.7 9 82815 0 0 0 0

*: a significant difference between indicators of groups at the 0 doses, P < 0.05; #: a significant difference between indicators of groups at the 90 doses, P < 0.05.

doses. Therefore, treatment efficacy was evaluated in 3
months according to the Unified medical care protocol
“Tuberculosis” [1].

Pro-hormone vitamin D 25(0H)D level was conducted
at the beginning of IP of the treatment (0 doses) and at
the end of IP (after 3 months of the treatment— 90 doses).

Statistica for Windows 13.0 (Copyright 1984-2018
TIBCO Software Inc. All rights reserved. Licence Ne
JPZ8041382130ARCN10-J) software was used for
the statistical analysis. Normality of distribution of
the quantitative indicators was performed by Shapiro—
Wilk test. Research evidence are submitted in a form
Mt m, where M stands for average mean, m stands for
mean error. The statistical significance of differences
between groups was determined using Student’s T-test
(since the normality of distribution of the quantitative
indicators was performed). The significance of the dif-
ference in the distribution of indicators (the distribution
of patients in study groups in dynamics of treatment
depending on the status of pro-hormone 25(0OH)D)
between groups was determined by comparison of
frequencies. To compare qualitative indicators (distri-
bution of patients in groups depending on the concen-
tration of pro-hormone 25(0OH)D at its low values) used
the method of x-squares with Yates correction. The
results considered to be significant only if the P-value
was lower than 0.05.

Results

Given that the concentration of pro-hormone 25(0OH)D
less than 20 ng/ml is a deficiency of vitamin D, and
the concentration of 21-29 ng/ml is its insufficiency [5],
the distribution of patients in the study groups during treat-
ment depending on the status of pro-hormone 25(0OH)D
was done (Fig. 1).

As we can see, healthy volunteers had pro-hormone
25(0OH)D deficiency only in 4 people (13.8 %) and its
insufficiency in 11 (37.9 %). This indicator was normal
in almost half of the people — 17 (48.3 %). Analyzing
the data of patients, it was found that the frequency of both
pro-hormone 25(OH)D deficiency and its insufficiency was
almost the same and did not differ significantly in patients
of both groups 1 and 2 at the beginning of IP of AMBT (0
doses). Thus, in the vast majority of the 1stand 2™ groups’
patients there was a pro-hormone 25(0OH)D deficiency (in
22 (78.6 %) and 25 (89.3 %) patients, respectively), which
is significantly more frequent than in healthy volunteers:
by 5.6 times (P < 0.01) in the 1%t group and by 5.3 times
(P < 0.01) in the 2" group. However, the frequency of
pro-hormone 25(0OH)D insufficiency in patients of the 1%
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and 2" groups was lower but not significantly than in
healthy volunteers: by 2.6 times in the 1% group and by
2.2 times in the 2" group (in 4 (14.3 %) in the 1%t group
and in 5 (16.7 %) in the 2 group versus 11 (37.9 %) in
control group, P > 0.05).

At the end of IP of AMBT (90 doses) there were
no patients with vitamin D insufficiency in the 1% group
who had treatment failure (P < 0.05 compared to control
group), on the other hand, the frequency of its deficiency
increased by 10.7 (25 (89.3 % compared to 22 (78.3 %);
P >0.05) and this index normalized by 3.6 % (3 (10.7 %)
against 2 (7.1 %); P > 0.05).

In patients who successfully completed IP of AMBT
(90 doses) the frequency of persons with normal level
of pro-hormone 25(0OH)D was decreased by 3.3 % (2
patients (6.7 %) versus 3 (10 %); P > 0.05) and frequen-
cy of sick people with its insufficiency was reduced by
3.4 % (4 (13.3 %) against 5 (16.7 %); P > 0.05), instead
the frequency of its deficit increased by 6.7 % (24 patients
(80 %) at the beginning against 22 (73.3 %) at the end
of IP; P> 0.05).

Based on the data of previous studies [10], that in
patients with active tuberculosis with very low values of
pro-hormone 25(OH)D (less than 8.5 ng/ml) more severe
symptoms occur, the distribution of patients in groups
depending on the concentration of pro-hormone 25(0OH)D
at its low values was done (Table 2). The proportion of
patients with an appropriate concentration 10 ng/ml and
below was evaluated. The concentration of pro-hormone
25(0OH)D 10 ng/ml and below was not diagnosed in
healthy volunteers.

It was found that the number of patients in group 1
with 25(0OH)D level less than 7 ng/ml at the beginning of
treatment and after 3 months reached more than 1/3 of
patients (35.7 % and 32.1 % respectively), which is reli-
able distinguished patients from those who successfully
completed the course of treatment (group 2), where such
a concentration of pro-hormone 25(0OH)D (<7 ng/ml) was
not even diagnosed.

Comparing the levels of pro-hormone 25(0OH)D in pa-
tients at the beginning of treatment (0 doses), it was found
that they were reduced by 2.1 times in group 1 and by 1.7
times —in group 2 of patients relative to the corresponding
indicator in the control (14.5 £ 2.55ng/mland 18.28 + 2.77
ng/ml versus 31.04 £ 2.73 ng/ml; P < 0.01), (Fig. 2).

The dynamics showed a decrease in the levels of
pro-hormone 25(OH)D in both groups, but a significant
decrease by 1.3 times occurred in patients of 1 group
(14.5+2.55 ng/ml versus 10.9 £ 1.18 ng/ml; P < 0.05 and
18.28 + 2.77 ng/ml versus 15.48 + 2.3 ng/ml; P > 0.05).

After 3 months of treatment (90 doses), the levels of
pro-hormone 25(0OH)D remained lower in both groups
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compared to controls: by 2.8 times for 1 group and by 2
times for 2 group (10.9 £ 1.18 ng/ml and 15.48 + 2.3 ng/ml
against 31.04 £ 2.73 ng/ml; P < 0.001).

Comparing the levels of pro-hormone 25(0OH)D
after 3 months of treatment (90 doses) between 1 and 2
groups, it was found that in 1 group it was by 1.4 times
lower: 10.9 + 1.18 ng/ml against 15.48 + 2.3 ng/ml;
P <0.05.

Discussion

It was found that there are 56 (96.5 %) patients with
low levels of pro-hormone 25(0OH)D, of which 47 peo-
ple (81 %) have a deficiency and 9 (15.5 %) have a
insufficiency among 58 patients with NDTB of lungs
with generalized pulmonary involvement, destruction
of lung tissue over 3 cm in diameter and with bacte-
riological proof (which is a risk of treatment failure) at
the beginning of IP of AMBT (0 doses). These results
confirmed the findings of previous studies [11], but
Memon A. et al. determined this indicator in patients
with NDTB with bacterial excretion and the presence
of destruction, regardless of the size of affected lungs’
areas. At the same time, we found that more than 1/3
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Fig. 2. Pro-hormone 25(0OH)D levels
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#: significant difference between
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+: significant difference between
indicators at the 0 and 90 doses
between 1 and 2 groups, P < 0.05.

I :

control group

of patients who will have treatment failure have levels
of 25(0OH)D below 7 ng/ml.

Afurther significant decrease in the level of pro-hor-
mone 25(0OH)D by 1.3 times in patients with treatment
failure and a its decrease (but not significant) in patients
who successfully completed the course of treatment
in dynamics in patients with NDTB of lungs was deter-
mined. Tukvadze N. et al. [14] found that the levels of
pro-hormone 25(0OH)D did not change during treatment
in patients receiving AMBT (both at the 60" and 90" dos-
es), but the researchers examined patients with bacterial
excretion, which in 78.8 % of cases had no destruction in
the lungs. Mily A. et al. [15] also did not detect changes in
vitamin D pro-hormone levels after IP of AMBT completion
(90 doses). The opposite results were obtained by Sloan
D. J. etal. [16] and Tostmann A. et al. [17], who received
data that after 2 months of IP of AMBT (60 doses) vitamin
D levels increased in patients. The authors attribute this to
the fact that in the course of treatment in patients improves
nutrition and general clinical condition, which contributes
to an increase in time spent on the street and, as a con-
sequence, increases the supply of vitamin D to the body.

Hazan Z. et al. [18] obtained results similar to ours,
they found that pro-hormone 25(OH)D levels in patients
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with bacterial excretion were significantly reduced within
3 months in patients who had deficiency, insufficiency,
and normal values. The authors explained this effect
by antimycobacterial drugs of the first line (isoniazid,
rifampicin, pyrazinamide, ethambutol) impact on the me-
tabolism of vitamin D. However, data on this effect on
vitamin D metabolism are controversial. Thus, some
researchers have found that isoniazid and rifampicin
promote the increase in serum levels of pro-hormone
25(0OH)D [19]. Others have found that first-line drugs
so affect the metabolism of vitamin D, which reduce
the vitamin D-induced production of cathelicidin by
macrophages [20].

Considering the fact that the pro-hormone 25(0OH)D
levels after 3 months of IP of AMBT (90 doses) in patients
who failed treatment were 1.4 times lower than in patients
who successfully completed the course of treatment. This
is despite the fact that all patients received the same
standardized AMBT. Therefore, it is likely that not only
drugs have an effect on vitamin D metabolism. We believe
that due to the generalized tuberculosis and presence of
the destruction over 3 cm and bacterial excretion, vitamin D
is actively involved in the protection against tuberculosis
and therefore the concentration of pro-hormone 25(0OH)D
in the serum is reduced, especially if immune answer
is insufficient to stabilize the process after 3 months of
treatment with antimycobacterial drugs and treatment
failure is diagnosed.

Conclusions

1. While healthy volunteers have a reduction in
the level of pro-hormone 25(OH)D only in 51.7 % of
cases (deficiency in 13.8 % and insufficiency in 37.9 %),
patients with NDTB with generalized specific process in
the lungs, the presence of destruction of over 3 cm in
diameter and bacterial excretion at the beginning of IP
of AMBT (0 doses), have its decrease in 96.5 % (81 %
deficiency and 15.5 % insufficiency).

2. 1/3 of patients (35.7 % at the 0" dose and 32.1 %
at the 90" dose) with tuberculosis treatment failure have
pro-hormone levels 25(OH)D less than 7 ng/ml, whereas
in patients who successfully completed the course of
treatment, this concentration of pro-hormone 25(0OH)D
was not even diagnosed.

3. In the dynamics, after 3 months of IP of AMBT (90
doses) in patients with NDTB treatment failure the levels of
pro-hormone 25(OH)D continue to decrease significantly
by 1.3 times relative to the initial values, which is 1.4
times lower than in patients who successfully completed
the course of treatment.

Thus, in the vast majority of patients with NDTB of
lungs with a risk of ineffective treatment, a pronounced
deficiency of vitamin D (1/3 patients with pro-hormone
levels 25(0OH)D less than 7 ng/ml) is determined at the be-
ginning of treatment, and after 3 months of the intensive
phase of antimycobacterial chemotherapy exacerbates
vitamin D deficiency. Therefore, this indicator can be used
as a prognostic for the tuberculosis treatment failure and
reducing the level of pro-hormone 25(OH)D in the dynam-
ics require consideration of the problem of methods of its
correction by the addition of vitamin D.
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Prospects for further scientific research. To de-
velop an algorithm for managing this category of patients
in order to reduce the number of treatment failures and
increase the effectiveness of antimycobacterial therapy.
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MoXxanuBocCTi cybAIHrBaAbHOI anepreH-cneuudiuHoi imyHoTepanii

Original research

B AiTel AOLLKIAbHOIO BiKy 3 ceHCUOini3aLielo A0 arepreHiB LBIAeBUX

rpubis

0. B. LWWapikap3e**BCP 0, M. OxoTHikoBat"

HaujoHaAbHa MeAMYHa akapeMist NiCASAMNAOMHOI ocBiTH iMeHi . A. Lynuka, m. Kuis, YkpaiHa

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

F - octatouHe 3aTBEPAXEHHS CTaTTI

MeTa po60oT1 — Bi3HaueHHs edheKTUBHOCTI CybniHrBanbHOi anepren-cneuudivHoi imyHotepanii (CINIT) y Aiten goLukinbHoro
BiKy 3 ceHcubinisaLieto ao anepreHis Linesux rpubis Alternaria alternata.

Marepianu Ta metogu. Y focnimkeHHs sanyunnu 447 piter Bikom 4,1 £ 0,9 (8ig 3 Ao 7) poky 3 BepudikoBaHUMU AiarHosa-
MK anepriyHoi BpoHxianbHoi acTMu Ta/abo anepriyHoro puHiTy. Y 58 naujenTis (I rpyna) 3 foBeaeHow ceHeunbinisauieto o
MaxopHUX anepreHis Alternaria alternata ouiHioBanm ecbeKTUBHICTb CyOniHrBanbHoOI anepreH-crneyudivHol imyHoTepanii, Lwo
TpuBana npoTsrom 3 pokis, 3a 4OMOMOTOHK) BidyanbHoi aHanorosoi wkanu (BALL) i piBHeM SIGE [0 MaxXopHOro KOMMOHEHTa
anbrepHapii Alt a1. 27 aiten (Il rpyna), siki oTpumyBanm Tinbku 6asncHy Tepanito, BBIALLW Y rpyny NOPIBHSHHS.

Pesynbratu. Y nauieHTiB nepLuoi rpynu, ski npotsarom 3 pokis otpumysanu CJ1IT, BcTaHOBUNM BiporigHe 3HKEHHS HOCOBUX
CUMMNTOMIB: YxaHHs — 3 29 (26; 31) mm g0 8 (6; 11) mm (p = 0,008); puHopest — 3 29 (26; 34 ) mm 1o 5 (4; 6) Mm (p = 0,012);
cBepbiHHsA — 3 20 (17; 23) Mm 10 5 (4; 6) (p = 0,002) mMm; 3aknageHicTb Hoca — 3 29 (25; 35) mm o 7 (5; 9) mm (p = 0,016)
MOPIBHSIHO 3 BUXiQHUM PIBHEM. AHANOriYHy AMHaMIKy BU3HA4MUIN LLOAO HEHOCOBMUX CUMMTOMIB: CBEPDIXK 04el, MOYEePBOHIHHS
0YeN i BUAINEHHS 3 04el, — WO BiporigHo 3aMmeHwmnues (3 26 (23; 31) mm o 5 (3; 7) mm (p = 0,007), 3 29 ( 26; 36) mm go 4 (3;
6) mm (p=0,014)i329,5mMm 0 5,0 (4; 7) mm (p = 0,003) BiANOBIAHO) NOPIBHAHO 3 BUXIAHUMM 3HA4EHHAMM. Kpim Toro, BCTaHo-
BUMW BiPOTiAHE 3HUKEHHS TaKWX MOKA3HMKIB SIK KaLLerb Ta YTpyaHEHe AnxaHHs 3 54 (46;61) mm o 7 (6;9) mm (p = 0,013) i3 50
(39;57)mm o 7 (5; 9) mm (p = 0,011). BapTo Big3HauMTK TaKoX, Lo Ha TNi 3-pivHoi CI1IT y navjieHTiB 1 rpynv BUSBUNM BiporigHo
HVDKYi MOKa3HMKM YCiX CMMMTOMIB anepronatonorii (3a wkanoto BALL) nopiBHsHO 3 nauieHTamu, siki Bynu Tinbkv Ha 6asucHin
Tepanii.

BucHoBku. Pesynstatv focnimkeHHs nokasanu, Lo BUKOPUCTaHHS Cy6niHrBanbHoi iMyHoTepanii B iTel i3 ceHcubinisavieto
[o rpubis popy Alternaria alternata Ta HasiBHICTIO KNiHIYHUX NPOSIBIB anepriYHOro puHiTy i/abo anepriyHoi GpoHxianbHOi acTMm
€ epeKTMBHUM | 6e3neqHM METOLOM NiKyBaHHS Ta Aae 3MOry LUBMAKO (MPOTAroM NepLUmx 6 MicsLiB) SOCATTW KOHTPOMIO Had
CYMMTOMaMU 3aXBOPHOBAHHSI.

Possibilities of sublingual allergen-specific immunotherapy
in preschool children with sensitization to mold fungus allergens

0. V. Sharikadze, 0. M. Okhotnikova

Purpose. Determination of the efficacy of sublingual allergen-specific immunotherapy (SLIT) in preschool children with
sensitization to allergens of mold Alternaria alternata.

Materials and methods. The study involved 447 children aged 4.1 + 0.9 years (from 3 to 7 years old), with verified diagnoses
of allergic bronchial asthma and/or allergic rhinitis. In 58 patients with proven sensitization to Alternaria alternata major
allergens, the efficacy of sublingual allergen-specific immunotherapy (SLIT) was assessed, which was carried out for 3 years
and evaluated using a visual analogue scale (VAS) and the sIgE level to the major component of Alternaria Alt a1. 27 children
(group Il) who received exclusively basic therapy were included in the comparison group.

Results. During three years, SLIT in patients of the first group showed a significant decrease in the frequency of nasal symptoms:
sneezing from 29 (26; 31) mm to 8 (6; 11) mm (P = 0.008), rhinorrhea from 29 (26; 34 ) mm to 5 (4; 6) mm (P = 0.012) mm,
itching from 20 (17; 23) mm to 5 (4; 6) (P = 0.002) mm and nasal congestion from 29 (25; 35) mm to 7 (5; 9) mm (P = 0.016)
compared with the initial level. Similar dynamics were observed with the nasal symptoms itching of the eyes, redness of
the eyes and discharge from the eyes, which significantly decreased from 26 (23; 31) mm to 5 (3; 7) mm (P = 0.007), from 29
(26; 36) mm to 4 (3; 6) mm (P = 0.014) and from 29.5 mm to 5.0 (4; 7) mm (P = 0.003) in comparison with the initial values.
Dynamics were also observed in relation to asthma symptoms, namely, the cough and shortness of breath indices reliably
decreased from 54 (46; 61) mm to 7 (6; 9) mm (P = 0.013) and from 50 (39; 57) mm to 7 (5; 9) mm (P = 0.011) compared to
baseline values. It should be noted that the indicators of VAS in children after the end of the SLIT course were significantly
lower than those in children who received basic therapy.

Conclusions. The study showed that the use of sublingual immunotherapy in children with sensitization to mold
Alternaria alternata and the presence of clinical manifestations of allergic rhinitis and / or allergic bronchial asthma, is
an effective and safe treatment method and allows to gain control over symptoms of the disease quickly (within the first
6 months).
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B0o3MOXXHOCTU CYOAMHIBaAbHOW aArepreHcneunduyecKoil UMMYHOTEPannK Y AeTeN
AOLLKOALHOFO BO3pacTa ¢ CeHCMbuAM3aLMen K anepreHam NAeCHeBbIX rpubos

A. B. LLlapukaase, A. H. OxoTHMKOBa

Llenb pabotbl — onpegeneHne ahheKTMBHOCTM CybnuHrBanbHoM anneprex-cneumndguyeckon ummyHotepanumn (CINAT) y
[eTelt JOLIKOMBHOMo Bo3pacTa C CeHCUMOMnu3aLyeit k annepreHam nnecHeBbIX rpuboB Alternaria alternata.

MaTtepuanbl u meTtoabl. B nccnegosannm npuHsnu yyactve 447 neten B Bo3pacte 4,1 + 0,9 (ot 3 go 7) ropa ¢ Bepudm-
LIMPOBaHHbLIMM AMarHo3amu anmnepruyeckor BpoHXManbHoOM acTMbl MUKW annepriveckoro puHnuTa. Y 58 naumeHToB ¢ go-
KasaHHOW ceHcmbunusauwmen kK MaxopHbiM annepreHam Alternaria alternata ougHuBanm ageKTBHOCTL CyBNUHIrBansLHOM
anneprex-cneundu4eckon UMMyHOTEpPanuM, KOTOPYIO NPOBOANIN B TeYeHWe 3 NET, C NOMOLLbIO BU3yanbHOW aHanorosow
wkansl (BALL) 1 no yposHio sIgE k MmaxopHomy koMnoHeHTy anstepHapum Alt a1. 27 geteii (Il rpynna), koTopble nomyyanm
6a3uncHylo Tepanuio, BOLLIMW B rpynny CPaBHEHMS.

Pesynbrathbl. Y nauyeHToB nepeoi rpynmbl, kotopble nonyyanu CIIT B TedeHue 3 neT, yCTaHOBNEHO JOCTOBEPHOE CHY-
)XEHWE HOCOBbLIX CUMNTOMOB: YmnxaHue — ¢ 29 (26; 31) mm go 8 (6; 11) mm (p = 0,008), puHopes — ¢ 29 (26; 34) mm o 5 (4;
6) mm (p =0,012), 3yg —c 20 (17; 23) mm o 5 (4; 6) (p = 0,002) MM 1 3anoxeHHOCTb Hoca — ¢ 29 (25; 35) MM o 7 (5; 9) Mm
(p=0,016) no cpaBHEHUIO C MCXOOHBIM YPOBHEM. AHAmNorMyHas uHammka OTMeYeHa OTHOCUTENBbHO HEHOCOBBIX CYMMTOMOB:
3y[ rnas, NoKpacHeHWe rnas u BblAeneHns 13 rnas, Kotopble 4OCTOBEPHO yMeHbwUnmMeh (¢ 26 (23; 31) mm o 5 (3; 7) mm
(p=0,007), c 29 (26; 36) mm g0 4 (3; 6) Mmm (p = 0,014) 1 ¢ 29,5 mm 10 5,0 (4; 7) mm (p = 0,003) coOTBETCTBEHHO) NO CpaB-
HEHWIO C UCXOAHBIMU 3HAYEHUSMMU.

Kpome Toro, onpeaeneHo JOCTOBEPHOE CHUKEHWE Takux nMoKka3aTenen, Kak Kalesb 1 3aTpyaHeHHoe AblxaHue ¢ 54 (46;61) Mm
£07(6;9)mm (p=0,013) n c 50 (39; 57) mm 8o 7 (5; 9) mm (p = 0,011). CTomT oTMeTUTb, YTO Nokasatenu BALL y neteit nocne
OKOHYaHus Kypca CIIAT Gbinn JOCTOBEPHO HIKE aHaNorMyHbIX NokasaTenen y feTen, KoTopble nonyyany 6asuncHyio Tepanmio.

BbiBogbl. Pesynbrarbl UCCNegoBaHus nokasanu, YTo UCMomnb30BaHWe CyOrvHrBarnbHOM MMMyHOTEpanuu y AETen C CeH-
cnbunuaaument k rpubam poga Alternaria alternata n HamMUMEM KIIMHWUYECKMX MPOSIBNEHUIA anneprityeckoro puHuTa umnm
anneprnveckor GpoHxManbHOM acTMbl — 3PGEKTUBHBIN 1 6e30MacHbI METOS IEYEHUS], NO3BOMSIHOLLMIA BbICTPO (B TEYEHME

nepBbIX 6 MeCFILI,eB) [0CTUYb KOHTpOMA Hag cuMiToMamu 3aboneBaHus.

Liginesi rpu6m icHytoTb Maiixe 200 MiH pokis. Lie eykapio-
TWYHi OpraHi3Mu, SKi XvBYTb K canpodit, napaswti abo
CUMBIOHTM y CBOIX POCTIMHHIX ab0 TBAPWUHHKX rocnoaa-
psix. MNowwmpeHicTb UBinesux rpubis y Npupoai nos’s3aHa
3 IXHIM1 HEOBMEXEHMY MOXITUBOCTSIMU MPUCTOCYBAHHS
[0 (haKTopiB 30BHILLHBOTO cepeaoBuLLia. BoHM pocTyTb
ycepeauHi Ta 330BHi ByanHKiB, Maibke B byab-skomy cy6-
cTpari; onTuMarbHi yMoBU — 3a Temnepatypu Big 18 °C
[0 32 °C. LiBinesi rpubu BiapisHATLCS HEBUOArMMBICTIO
[0 CepenoByLLa NMPOXVBaHHA Ta ixi [2,6,7].

Cepeq rpubiB, ki napasuTyloTb Ha TBapuHaXx i nto-
IVHi, GinbLuicTb — ackomiueTw. Lle UBinb, Lo nowkompxye
POCIMHYM Ta Xap4oBi NpoaykTK, € BiogecTpykTopom. Kpim
TOro, ackoMiLEeTV BuKNukaloTb IgE-3anexHi anepriyHi
peakuii.

oubu popy Alternaria — HainoLuMpeHiLLi rpyubHi aepo-
arnepreHu, Lo XapakTepPU3YKTbCS PO3BUTKOM CE30HHIMX
nikiB, Hacamnepez nig Yac JOLLOBOTO CE30HY i 3 KBIiTHS
[0 X0BTHS [2—4,11]. Tpyna BYeHWX N KepiBHULTBOM
David Denning nokasana, wo noxHag 6,5 MnH nogen
MatoTb BaXXKy acTMy 3 rpubkoBoto ceHembinisauieto [5]. B
OCTaHHi oKV Ha TepuTopii YKpaiHu Takox BiA3Ha4aloTb
306iNblUeHHs piBHS ceHcubinisauii go ugini. 3a gaHumm
ornagiB nirepatypu, Lie 4OBEAEHU (hakTop pUsKKy pos-
BUTKY anepriyHoro puHity i actmm [1].

[loBeneHo, Lo niaeuLleHi piHi cnopis Alternaria B
aTMocdepi KopentoTb 3i 36iNbLUEHHSIM KiNbKOCTI roc-
niTanisauin i cMepTHOCTI Big actmm [9]. Hessaxatoum Ha
NiaBULLEHWI iHTepec Ao npobnemu, 0oCi HeQOCTaTHLO
iHopMaLii LWoao BU3HAYEHHS piBHSI ceHcubinisauii B
ZiTen i nigniTkie 3 aCTMOM0, pUHITOM Ta/abo ek3emoto, a
TaKOX MOXINWBOCTi BUKOPUCTaHHS anepreH-crneumniyHor
iMyHOTepanii B LMX nauieHTiB.
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Merta po6otu

BusHaunTu edpekTUBHICTb CybniHrBansHoI anepreH-cre-
LmdpiyHOI iMyHoTepanii B 4iTel AOLWKINbHOMO BIKY 3 CEH-
cubinizavjeto go anepreHiB uginesux rpubis Alternaria
alternate.

Martepianu i meToAU AOCAIAKEHHA

34iiCHMM NPOCNEKTUBHE KOTOPTHE AOCHIMKEHHS 447
nitevi Bikom 4,1 +0,9 (Big 3 10 7) poku 3 BeprdikoBaHUMY
3a kputepisimu Allergic Rhinitis and its Impact on Asthma
(ARIA, 2016), Global initiative for asthma (GINA, 2016—
2017) piarHo3zamu anepriyHoi BpoHxianbHOi actMu Ta/
abo anepriyHoro puHiTy npotsrom 3 pokis (2015-2017).

Ha kadbenpi negiatpii Ne 1 HMAMO imewi 1. 1. LWy-
nyKa BCIM JiTSIM BUKOHaNM AOCMIMKEHHS 3@ LONOMOTO
LUKipHOTO NpuK-TecTy (LLUMT), BUKOPUCTOBYHOYM anepreHHi
€KCTPaKTW €BPOMEVCLKOI NaHeni pecnipaTtopHux anep-
reHiB liatep (Icnanis). CeHcubinisauia go Alternaria
alternata ninTBEpOXeHa HasBHICTIO NyXups 3 AiaMeTpoM
NoHag 3 MM 3a HasiBHOCTi MO3UTMBHOIO (MOHag 3 MM)
TECTY 3 riCTaMiHOM i HEraTMBHOTO (MEHLLIE HiX 3 MM) TECTY
3 (pi3ioNoriYHUM PO34NHOM.

BusHayeHHsa cneumndivHoro IgE o maxopHux
anepreniB Alternaria alternata — Alt a1 3giricHoBanu 3a
[LONOMOrot iMyHOGIyopecLeHTHOro MeToay Ha 6asi
aBTOMAaT30BaHOro aHanizatopa ImmunoCAP-200 B M1
«[ina» (Kuis). 3 meTol niKyBaHHA BUKOPMCTOBYBAu
nikyBanbHi ekctpakTu liatep (Icnanis) Ans nig’ s31MkoBoro
BBeAEHHS, siki MicTunm anepreH Alternaria alternata 0,175
HEP,anepreHa B 1 ms.

EheKTMBHICTb NiKyBaHHS OLiHIOBaNM 3a AOMOMOrO0
BidyarnbHoi aHanorosoi wkanu (BALL), nokasHukn sikoi
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Tabnuus 1. AnropuTm nporHo3dy cybniHreanbHoi anepreH-cnenudivHol Tepanii B AiTel JOLWKINbHOMO Biky 3 ceHcubinisavieto 4o LBineBux rpubis
Alternaria alternata

e

Alt a1 «+» - Altat «-»
Bucoka CepenHst Husbka

Ta6nuus 2. MokasHukn BALL y pitein Ha Tni cybniHrBanbHoi anepreHcneyudivHoi iMyHoTepanii Ta AiTel rpynu nopiBHsHHA 3 ceHcubinisalieto
[0 UBineBmx rpubis
O3Haka, MM

1 rpyna (n = 58) 2 rpyna (n = 27)

(0-100) o o 36 wic.
niKyBaHHSA nikyBaHHSA

BepxHi cumntomu

YxaHHs' 29 (26;31) 17 (14,19 10(8;13)* 8(6;11)* 5(4;7) 30 (27;34) 23 (18;25)* 19(16;21)* 20(16;23) 21 (19; 25
PuHopes' 29 (26;34) 24(20;27)* 19(17;22)* 12(10;14)* 5(4;6)* 28(22;35) 22(18;26)* 17 (15;22)* 24(21;29) 26 (23;29)"
Ceepbix Hoca' 20(17;23) 12(9;14)*  10(8;12)* 6(4;7) 5 (4; 6)* 20(17;22) 14 (11;16) 13 (11;16)* 13 (12; 16)* 15 (11; 18)"
3aknapeHictb Hoca' 29 (25; 35) 26 (22;28) 20 (16;25)* 11(9;14)* 7 (5, 9) 27 (24;30) 21(17;23) 18(15;20) 25(20;28) 21 (18;23)"
Caepbix oyeir? 26 (23;31) 16 (14;18)* 12(9;14)* 9,5(8 1) 5(3;7) 23(20;28) 16 (12;19) 14 (11;15) 22(19;23) 19(16;23)"
MoyepBoHiHHS over? 29 (26; 36) 20,)5 (17; 14 (12,17 11(9; 14) 4 (3; 6) 29(22;33) 22(16;28) 14(13;18)* 23(18;26) 26 (21;33)
25
BupineHns 3 ovei? 29,5 (26; 20 (17;26) 14 (12;17)* 8(7;10)* 54,7y 31(25;35) 22(18;25) 18(15;23)* 22(17,25) 29 (24;33)"

34)
HwxHi cuMmnToMM (cMMNTOMM acTMHu)
YTpyoHeHe avxaHHs 54 (46;61) 35 (30; 41)* 14 (11;17)*
Kawwenb 50 (39; 57)  34,5(25;41) 22 (16; 26)*

9(7; 11y 7(6;9°  45(41;51) 33(26;37) 28 (23;36)° 32 (28;47)"
13,5 (10; 16)" 7 (5: 9)* 55(47,67) 36 (33;40)* 26 (20;30)* 33 (29; 36)*

40 (32; 44"
37 (33; 42

*: p < 0,05 — NOPIBHAHO 3 BUXIOHUMM 3Ha4eHHAMY; ~: p < 0,05 — pi3HMLA MiX rpynamm focnimkeHHs Ha 36 micaLi Tepanii; 1: HOCOBi CUMNTOMM, 2: HEHOCOBI CUMMTOMY.

nepepaxoBaHi y BianoBigHi 6anw, Ta 3a AMHaMIKOO PiBHA
cneundivHmx IgE Alt a1.

BaTbky XBOPUX i MPaKTUYHO 340POBKX AiTel ganu
iHhopMOBaHy 3rofy Ha y4acTb Y JOCHIDKEHHI.

CTtaTucTMyHe onpautoBaHHS pesynbTatiB 34iN-
CHIOBanu, 3acTOCOBYLOYM nakeT nporpam Statistica
10.0.228.8 (niueHsinHmn Ne 999K347150-W) ta Excel
Bepcii 14.0.7237.5000 (Microsoft Corp., USA). Hena-
pametpuynni Tect Wilcoxon's BukopucToByBanu ans
MOPIBHSAAHHS MOKa3HVIKIB Y 3B’S3aHWX rpynax 3 pO3noainom,
LL{O BifPI3HSABCA Bifl HOPManbHOTO, i HaBoaum sk Me (Q,;
Q,). inst NOPIBHAHHSA B HE3ANEXHMX rpynax BUKOPUCTO-
ByBanwu kputepin MaHa-YitHi. T-kputepin CTblogeHTa
3aCTOCOBYBany AN aHanidy NokasHWKIB 3 HOpMarnbHUM
po3nogdinom, siki HaBedeHi sk cepegHe apudmeTuaHe (M)
3a pesynbsratamm KOXHOTO JOCRIMKEHHS £ CTaHAapTHe
BiaxuneHHs (SD). Yci cratuctnyni tectn 6ynu ABo6iYHY-
MU, 3HaYyLLWM BBaXanw piseHb p < 0,05.

Pe3yabTatu

3a pesynbratamu LWUMT, ceHcmbinisalis 40 ekcTpakTy
ugineswx rpubis Alternaria alternata BusiBneHa y 447
Aited. binbuwictb obcTexenunx (91,1 %) mana ko-ceHenbi-
nisauito, Lo NoB'si3aHa 3 NoOYTOBUMM anepreHamm KniLLiB
[OMALLHBLOTO MUY, anepreHamy JOMaLLHIX TBapyH, MEH-
Le — 3 nunkoBKUMK anepreHamm. Cepep ycix 06CTexeHnx
MOHoCeHcubinisauis BuseneHa nuwe B 40 (8,9 %) piten.

[nsa BU3HaUYEHHA NaLieHTiB, IkMM HeobXiaHe npu3Ha-
YeHHs1 Cy6niHrBanbHOI anepreH-cneumndivHoi imyHoTepa-
nii (CNIT), BUKOPUCTOBYBANMN anropuTM, LLO HaBeaeHUn
y mabnuyj 1.

3a pesynbratamu MONeKynsapHoi aneprogiarHoc-
Tvku, CIIT pekomeHpoBaHa 85 navjeHTam i3 BUCOKUM
(100,0 % ocib) NporHo3om edeKTUBHOCTI, 3-MOMIX SKUX
58 (71,6 %) nauieHTiB po3noyanu CJIIT ekcTpakTom
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Alternaria alternata Ta ysiiwnu B 1 rpyny JOCRImKEHHS;
27 (28,4%) nauienTis BigmoBunucs sig CINIT ta yteopunu
rpyny NopiBHsHHS (2 rpyna).

Mix rpynamu gocnigpkeHHst He Byno BiporigHoi pis-
HULj 3a KNiHiKO-NabopaTopHUMK NoKasHUKamu. Y aiten
060X rpyn focnimkeHHs 3 ceHeubinisauieto fo Alternaria
alternata HavacTilwe cnocTepirany CUMNTOMW pUHoOpel
i 3aKnmageHocTi Hoca, pifwe — yTpyaHeHe AuxaHHs Ta
KaLlenb, AKi BUABNANM 30e0inbLLIoro B MOHOCEHCUOINi-
30BaHMX Aitei. Llen dakT MoXHa NOSICHNTW HasIBHICTHO
BENUKOT KinbKOCTi noniceHcmbinisoBaHux Aiten oo
pi3HUX rpyn aneprexis. BigomocTi caxosoi nitepatypu
NiATBEPIKYIOTb HaLli CNOCTEPEXEHHS, LLO MOHOCEHCH-
Ginisauis go Alternaria alternata YacTille acouinoBaHa 3
cUMnTOMaTVKO BpoHxiansHoi actmu [9-11]. Pesynstaty
TPWPIYHOTO OLiHIOBaHHS KniHivHOT edbekTmBHOCTI CINIT 3a
nokasHukamu BALL HaBeneHi B mabnuui 2.

3a gaHumm mabnuyi 2, CINIT TpuBanictio 3 poku B
naLjieHTiB MepLLoi rpyny B pesynbTaTi nokasana BiporigHe
3HIKEHHS HOCOBVX CUMMTOMIB: YUxaHHs — 3 29 (26; 31) Mmm
a0 8 (6; 11) mm (p = 0,008); puHopei — 3 29 (26; 34) Mm oo
5(4;6) mm (p = 0,012); cepbexy —3 20 (17; 23) mm 8o 5
(4; 6) (p=0,002) mm; 3aknapeHocTi Hoca—3 29 (25;35) Mm
40 7 (5;9) mm (p=0,016) NOPIBHSHO 3 BUXiQHUM PIBHEM.

AHanoriyHa AuHamika BMSIBMEHA LLOAO HEHOCOBUX
CUMNTOMIB: cBepOiX 04eit, NOYEPBOHIHHS O4el | BUIiNeH-
HS1 3 04eN, — AKi BiporigHO 3meHLwmues 3 26 (23; 31) Mm
fo 5 (3; 7) mm (p = 0,007), 3 29 (26; 36) mm z0 4 (3;
6) mm (p =0,014) Ta329,5Mm 8o 5 (4; 7) mm (p = 0,003)
BiAMNOBIAHO MOPIBHSHO 3 BUXIGHUMMW 3HAYEHHSIMM.

HeraTuBHy AvHaMiky cnocTepirany Takox LIoAo
CYMMNTOMIB aCTMW, SIK-OT BipOTiAHEe 3HWKXEHHS TaKuX NMokas-
HWIKIB, SIK KaLLIenb Ta YTpyaHEHE AuXaHHs 3 54 (46;61) Mm
fo 7 (6; 9) mm (p = 0,013) Ta 3 50 (39; 57) mm go 7 (5;
9) mm (p = 0,011) BigNOBIAHO NOPIBHAHO 3 MOYATKOBUMM
3HayYeHHsaMU (mabri. 2).
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Puc. 1. MNopiBHANbHA XapakTepucTuka pesynsTatis 3-piyHoro NikyBaHHs Y rpynax AOCHIMKEHHS 3
ceHeubinisaieto 4o anepreHie UBinesux rpubie 3a nokasHukamu BALL.

BapTo Big3HaunMtK, wo Ha tni 3-pivHoi CIIT y na-
uieHTiB 1 rpynu BUSBUAW BIPOTiAHO HWKYi MOKa3HMKM
ycix cumnTomisB anepronatonorii (3a wkanot BALL)
NOPIBHAHO 3 NnaLieHTamu, ki Bynu Tinbkn Ha 6GasncHin
Tepanii (puc. 1).

Tak, yepes 3 poku nikyBaHHS B nauieHTiB 1 rpynu
HOCOBI CMMNTOMM Oy BipOriAHO MEHLLMMM MOPIBHAHO
3 2 rpynoto — 5,5 (4; 7) npotn 20 (17,5; 25), p = 0,011,
K | HEHOCOBI cumnToMu — 5 (3; 6) mpoTu 24 (20; 31),
p = 0,027 (puc. 1).

MonibHy AvHamiKy BigMIHHOCTEW Mix rpynammu go-
CIiIYKEHHS BCTAHOBUMMW TaKOX LLOAO CUMMTOMIB acTMy,
AKi BUSIBMSANNCb BipOri4HO MEHLUMMM B NALEHTIB NepLuoi
rpynu — 7 (5; 9) npotun 39 (33; 44), p = 0,008 (puc. 1).

Ha BigMiHy Big 1 rpynu, B nauieHTiB 2 rpynu BNPOAOBX
3 pokiB cmMnTOMaTVIKa NEPIOANYHO BiBHOBMIOBaNACh, O
notpebyBarno NoBTOPHMX KypciB 6asvcHoi Teparii.

EheKkTMBHICTb nikyBaHHS NiATBEPAXEHa TaKoX Mo-
KasHVKOM piBHS cneumdivHmx IgE Alt a1 go noyatky Ta
nicns 3aBepLUeHHs NikyBaHHS. Tak, 40 noYaTKy MikyBaHHS
y Aiten 1 rpynu cepeHin nokasnuk IgE Alt a1 ctaHoBMB
59,1 + 4,1 kU/, y piteir 2 rpynn — 64,27 + 7,40 kU/I.
KoHTporb nokasHukie nicns 3aeeplueHHst Tepanii CIIT
nokasas siporigHe (p < 0,05) 3H¥keHHs nokasHuka B 1 rpy-
ni—24,27 + 8,40 kU/I, y rpyni nopiBHaHHS — 89,6 + 8,1 kUI/I.

Besneka nikyBaHHs B AiTen Mae NpiopuTETHE 3HaYeH-
Hs1. ToMy B nepLLivi rpyni AiTei npoaHaniayBanut pO3BUTOK
nobiyHmnx cumnTomis nig vac CINIT, akui nokasas, Lo 3a
BECb YaC CMOCTEPEKEHHS KOLOHMX TSKKUX HECNPUATIIN-
BKX MOAiN, MOB'3aHKX i3 NPUAMaHHAM mpenapary, He
3acpikcoBaHo.

06roBopeHHsA

HeobxigHicTb BMKOPWUCTaHHA anepreH-cneundivHoi
iMyHOTepanii B AiTel 3 anepriYHMM pUHITOM i BpoHxianb-
HOK acTMOI0 AN [OCATHEHHS KOHTPOIIO, 3MEHLUEHHS
MEAMKaMEHTO3HOTO HaBaHTaXeHHs Ta NpPoMiNakTyku
yCKnafgHeHb [OBeAeHa B YNCMEHHWX LOCHIMKEHHSX.
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Tak, y ctatTi [8] 06roBopOTLCA MOXMMBI HACNIAKM Ta
noGiyHi aii nposeaeHHs ACIT, 3okpema 3 BUKOPUCTaHHSIM
anepreHiB UBini. BucHoBKM cBigYaTh Npo Ge3neyHicTb
Takoi popMM nikyBaHHSI.

MoxnmsocTi cybniHrsansHoro metogy ACIT sk MeHLL
TPaBMaTUYHOrO Ta [03BONEHOMO A0 BUKOPWUCTAHHS Y
AiTen, noumHatoum 3 3 pokis, e BMBYaOTb. BogHouac
BiOKPUTUMU 3aMULLAKOTLCS MUTAHHS, IO CTOCYHTHCS
NiKyBaHHS1 rPMOKOBMMM anepreHamu: MOXMMBOCTI Npo-
inakTMkn posBuTKy BPOHXiIanbHOI acTMu, TPMBaNOCTI
edhekTy nicns 3aBepLUeHHs Tepanii.

Y ctatTi [4] 06roBopOTLCA MUTAHHA SKOCTI Ta
epeKTMBHOCTI BaKLMH, SKi BUKOPUCTOBYIOTb AN MiKy-
BaHHs1, @ TAKOX iAeTbCS NPO HEOOXIAHICTb NPU3HAYEHHS
MOHOBaKLMH Ans 3anobiraHHs MpoTeonisy Ta 3HKEHHO
e(heKTUBHOCTI NikyBaHHs. He3saxarouu Ha ue, poboTtu,
koTpi cTocytotbest CINIT, i pe3ynbraTi HaLLoro AOCHiIKeH-
HS1 CBigYaThb NPO ii BUCOKY €PEKTUBHICTD Y [iiTel i3 CeHCu-
6inisauieto fo aneprenis nnicHsaBy (Alternaria alternata).
OcobnuBe 3Ha4YeHHs1 Mae CBOEYACHICTb MPU3HAYEeHHS,
Lo MOXe 3anobirTn nporpecyBaHHIO 3axXBOPHOBaHHS
Ta PO3BUTKY YCKNafHeHb. BukopucTaHHs anroputmis
Aans npusHaderHs CIIT, wo 6a3ytoTbes Ha NoKasHuKax
MONEKYNAPHOI AiarHOCTUKK, MOMiINLye edheKTUBHICTb Ni-
KyBaHHS1. 3MeHLLEeHHs nokasHuka sIgE Alta1iz 59,1 +4,1
kU/l mo 24,27 + 8,40 kU/I nicnst 3aBepLLEHHS MPOBEAEHHS
CNIT poBoauTb HEOOXIAHICTb CBOEYACHOTO MPU3HAYEHHST
iMyHOTepanii 4iTamM BikoM Bif 3 pokiB.

Y pitei, aki orpumysanu CINIT, nokasHuku BALL Bi-
POrigHO NONINLWMANCA NOPIBHAHO 3 rPyMnoKo AiTen, SKUM
CIIT He npusHavanm.

BucHoBKHM

1. Y piTeit JOWKINbHOrO BiKY, SiKi XBOPi Ha BPOHXi-
anbHy actMy Ta/abo anepriYHuin pUHIT i ceHcMbini3oBaHi
[0 anepreHiB ugini Alternaria alternata, BUKOPUCTaHHS
cybniHrBanbHoi iMyHoTepanii cTaHaapTU30BaHUMK Ni-
KyBanbHUMW eKCTpakTamn € edheKTMBHUM i 6e3neqHnm
METOLOM JTiKyBaHHS.

2. YMOBO0 eheKTVBHOI Tepanii € HeoOXiAHICTb BUKO-
PUCTaHHS Cy4acHMX anropuTMiB AiarHOCTUKM 3 BUSHAYEH-
HSIM MaXOPHX KOMMOHEHTIB anepreHiB A4nst BUKIHOYEHHS!
PU3MKy NepexpecHnX peakLii Ha cnopigHeHi BUaw UBini.

3. Pesynerat gocnimkeHHs nokasanu, wo CIIT
3HWXKYE YacTOTY CynyTHBOI iH(PEKLIHOT NaTonorii B AiTen,
ceHcubinizoBaHux [0 aneprenis Alternaria alternate, Ta
3anobirae po3BuTKYy BpOHXianbHOI acTMK B AiTeN i3 Kni-
HIYHUMW NPOSIBAMU anepriYHoro PUHITY.

MepcnekTMBM nopanblinx gocnigaxeHb. [1po-
LOBXUTU BUBYEHHS edbekTmsHocTi CIIT anepreHHuMuy
ekcTpakTamu Alternaria alternata LUNSXoM cnocTepexeH-
Hs1 Ta KOHTPOJTHO MOKa3HWKIB CeHeubinisaLi 4ns Bu3HaueH-
HS1 CTYNEHs OCArHEHHS TONEPAHTHOCTI.
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CknazHoto 3anuiiaeTbes andepeHuiiHa aiarHocTvka WwnsodpeHii, lwmsoadekTrsHoro poanagy (LUAP) 11 acdekTuBHIUX pos-
napie (AP). Lle 3yMOBNEHO CXOXICTIO KIiHIYHOT KAPTUHK 3aroCTPEHHS NMCMX03Y. [epcnekTUBHWIA HaNPsAM MiABULLEHHS SKOCTI
AnepeHLIIiHOT AjarHOCTVKV — BUBYEHHS HO30CTELMEIYHMX MaTtonepcoHonorivHmx TpaHcopmain (MNnT). BuB4eHHS LyX 3MiH
npv LLAP i BU3Ha4eHHs iXHiX KNiHIYHWX BiAMIHHOCTEN Bif, natonepcoHonorii wusodpeHii Ta AP AacTb MOXIUBICTb 34iMCHIOBATH
andepeHLinHy 4iarHOCTUKY 3 BUCOKIM PiBHEM BipOrigHOCTI.

MeTa po60T1 — po3pobreHHs anroputMmy fiarHocTuyHoT andbepeHuiavii LUAP Bif iHLWINX eHOOreHHUX NCUXO3IB 3 eNi30aANYHAM
nepebirom (lwm3openis Ta AP) Ha 6asi aHanisy KniHiko-NcyUXonaTomnorivyHmX, MeANKO-NCUXOMOTYHKX i KNiHIKO-eTONOrYHUX
03HaK CTaHiB peMicii.

Matepianu Ta metoau. Ha 6a3i KHIM «ObnacHwii kniHivHWiA 3aknag 3 HagaHHS nevixiatpyuyHoi gonomorny 30P obcTexunm
312 nauiexTis, 3-nomix HUX 102 ocobu cTpaxaatoTb Ha AP, 102 XBOpUX MatoTb BCTAHOBNEHWUI AjarHo3 Wn3oaeKTUBHUIA
poanag, 108 ocib i3 giarHo3om Wwr3odpeHis, napaHoiaHa opma, enisognyHuii Tun nepeoiry.

OCHOBHI METOAM OOCHIMKEHHS: KNIHIKO-NCUXONATONOTYHMIA, NCMXOAIarHOCTUYHIIA, MATONCUXONOTYHUIA, KNIHIKO-aHAMHECTUYHWNA,
KNiHIKO-€TOMNOMYHUI, a TAKOX MEANKO-CTAaTUCTUYHWIA aHani3.

Pesynbratu. Y gocnigxeHHi po3pobneHo anroputM giarHocTuyHoi andepenuiauii LWAP Big iHLUMX €HAOreHHMX Ncuxo3iB
3 enisoanyHnm nepebirom (wnsodpeHis Ta AP) Ha OCHOBI aHanidy KniHiKo-NCUxonaTonoriYHnx, MeaUKO-NMCUXONOTIHHNX i
KniHIKO-eTOMOTiYHUX 03HaK CTaHiB peMmicii / iHTepmicii. Anroputm nepeadadae NocnifoBHe BUKOPUCTaHHS 2 Tabnuupb (ande-
peHuiauis ans napu LWAP — wusodpeHis Ta LUAP — AP), B Siknx HaBedeHi 03HaKu, BNOPSAKOBaHI 3@ 3HWXKEHHSIM MoKasHuKa
CyMapHOI iHpOpMaTUBHOCTI.

BucHoBku. Pe3ynsrati MOXyTb BUKOPUCTOBYBATUCA Mif Yac AUEPEHLINHOI AiarHOCTVK €HAOTEHHOTO MCUX03Y 3 BU3HA-
YEHHSIM HO30IOMYHOT HaNEXHOCTi KniHiyHoro Bunagky Ao LWAP, a Takox Ans 3actocyBaHHS iHOMBIAYyanbHO HEOOXIAHWX
Meavko-peabinitauiiHmX yTpyyaHb.

An algorithm for the diagnostic differentiation of schizoaffective disorder
and other endogenous psychoses with episodic course
(schizophrenia and affective disorders)

M. Ye. Khomitskyi

At present, it is difficult to carry out differential diagnosis between schizophrenia, schizoaffective disorder (SAD) and affective
disorders (AD), which is caused by a similarity of the clinical features of psychosis exacerbation. A promising direction of
improving the quality of differential diagnosis is the study of nosospecific pathopersonological transformations (PpT). Study-
ing of these changes and identifying their clinical differences from the pathopersonology of schizophrenia and AD will allow
differential diagnosis with a high level of confidence.

The aim of the study was to develop an algorithm for the diagnostic differentiation of SAD and other endogenous psychoses
with episodic course (schizophrenia and AD) based on the analysis of clinical-psychopathological, medical- psychological and
clinical-ethological features of remission.

Contingents and methods. 312 patients were examined at the Municipal Non-Commercial Enterprise “Regional Clinical
Institution for Provision of Psychiatric Care” of Zaporizhzhia Regional Council, including 102 patients suffering from AD, 102
persons with SAD and 108 patients diagnosed with “Schizophrenia. Paranoid type. Episodical course”.

The main methods of the study were clinical-psychopathological, psychodiagnostical, pathopsychological, clinical-anamnestical,
clinical-ethological, as well as medical-statistical analysis.

Results. The study developed an algorithm for the diagnostic differentiation of SAD and other endogenous psychoses with
episodic course (schizophrenia and AD) based on the analysis of clinical-psychopathological, medical-psychological and
clinical-ethological features of remissions / intermissions.

The algorithm involves the sequential use of 2 tables (differentiation for the pair of SAD — schizophrenia and SAD —AD), which
included features, sorted by decreasing total informative index.

Conclusions. The results obtained can be used in the differential diagnosis of endogenous psychosis with the determi-
nation of nosological affiliation of the clinical case to the SAD and for use of individually required medico-rehabilitative
interventions.
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AAroputm AMarHocTUuYeckou AupdepeHuMauumn Wwu3oadpGeKTMBHOroO paccTpoMCTBa
OT APYFrUX 3HAOT€HHbIX MCUX030B C 3MU30AUYECKUM TeUeHUeM
(wn3odppenusa u apdeKTUBHbIE PACCTPOUCTBA)

H. E. XoMu1LKuKI

3HauuTenbHbIe TPYAHOCTY BbI3bIBAET NpoBeaeHWe anddepeHLnanbHON ANarHOCTUKN LWN3odpeHny, LwindoaddeKTMBHOTO
paccTtporictea (LLAP) 1 adhdpekTnBHbIX paccTpoircTs (AP). 3To 06YCNOBNEHO CXOXECTBHO KIMMHUYECKON KapTUHBI 060CTPEHNS!
ncvxo3a. lNepcnekTnBHOE HanpasneHue MOBbILEHUS KayecTBa AnddepeHunansHON ANarHoCTUKN — U3yYeHne Ho3ocne-
Lmchnyecknx natonepcoHonornyeckux Tpasccopmauuii (MnT). UN3yyeHne atnx usmerennin npu LWAP v onpegenenue ux
KIMHUYECKUX OTIIMYMIA OT NaTONEPCOHOMNOrMM Ln3odpeHn n AP No3BonuT NpoBoAnTb AnddepeHLnanbHyo AnarHoCTUKY
C BbICOKVIM YPOBHEM [OCTOBEPHOCTY.

Lienb paboTbl — paspaboTka anroputma guarHocTuieckon auddepeHumarim AP oT apyrx SHLOTEHHbBIX NCUMXO30B C 3Mii-
304MYECKUM TedeHeM (Lum3odperns n AP) Ha OCHOBE aHann3a KIIMHUKO-NCUMXONaTONOrM4YeCcKmX, MeayKo-NcUxonornyeckmnx
W KIIMHWKO-3TONOMYECKNX NPU3HAKOB COCTOSIHUI PEMUCCUN.

Matepuansl n metogbl. Ha 6asze KHIM «O6nacTtHoe KnnHWYeCckoe yupexaeHue no NpesocTaBlneHnio NCUXUaTprulieckoi
nomowwm» 30C obcnegosanu 312 nauvenTos: 102 nauueHTa ¢ AP, 102 yenoBeka ¢ yCTaHOBNEHHbIM AWMArHO30M LUK13oad-
(hekTnBHOE paccTpoiicTBo, 108 YenoBek ¢ AMarHo3om LUN30thpPEHNs, NapaHomaHas oopMa, 3MM304NYECKUIN TUM TEYEHNS.

OcHoBHble MeToAb! UCCNea0BaHUSA: KITMHUKO-NCUXONATONOTMYECKNIA, MCUXOAUArHOCTUYECKNIA, NATONCUXONOMYECKWI, KNUHN-
KO-aHaMHECTUYECKUN, KIMHUKO-3TONOMMYECKII, @ TakKe MEANKO-CTAaTUCTUYECKUI aHANN3.

Pesynktathl. B nuccnegosanum paspaboraH anroputm auarHoctuydeckon anddeperumanmm LWAP ot apyrux SHAOreHHbIX
MCUX030B C 3NM304M4ECKNM TeYEHNEM (LLn3odpeHns u AP) Ha OCHOBE aHann3a KMMHWKO-NCUXONaTomNorM4YeCcKnX, MeayKo-ncu-
XOMOTMYECKUX U KMMHUKO-3TONOMYECKUX NPU3HAKOB COCTOSHUA PEMUCCUM | UHTepMMCCUU. ANTOpUTM NpeaycMaTpuBaeT
nocnegoBatenbHoe ncnonb3oBaHue 2 Tabnuy, (auddeperumanms ans napel LWAP — wnsodpenns n LUAP — AP), B koTopble
BKITHO4YEHbI MPU3HAKY, YNIOPsifoYEHHbIE MO YObIBaHMIO NMOKa3aTensi CyMMapHOA MHOPMATUBHOCTY.

BbiBoabI. Pesynbrartbl MOryT BbITh MCMONb30BaHbI Mpy NpoBeaeHy AnddepeHLmansHON AUarHOCTVKY QHA0MEHHOTO Neuxo3a
C onpefeneHneM Ho30MorM4ecKor NPUHAANEXHOCTU KnnHnYeckoro cryyas k LUAP, a Takke B xoae NpuMeHeHns MHanBuay-

anbHO HeobXoAUMbIX Me,DMKO-peaGMJ'IMTaLI,MOHHbIX BMeLlaTenbCTB.

BnBYEHHS eHAOreHHUX adheKTUBHUX i MCUXOTUYHUX
CTaHiB npyBepTae BCe Binbluy yBary HayKOBLIB 3 Ornsigy
Ha 3pOCTaHHS MOLUMPEHOCTI Ta Yumani couianbHi Ta
€KOHOMIYHI 36MTKW, LU0 CMPUYUHEHI LMW 3aXBOPHOBaH-
HAMK [1-4].

3a YMHHUMK [iarHOCTUYHUMU pekomeHaauisMu, y
pasi NepLuoro Hamagy rocTporo eHAOreHHOro MCKUxo3y
NoTPIGHO BCTAHOBIHOBATK AiarHO3 roCTpHiA NONiMOPGHMIA
MCUXOTUYHUIA po3nagd. BTiM SKICHWA i KinNbKiCHUA 3MiCT
NiKyBanbHUX i peabiniTauiiH1X 3axoAiB, 3aCTOCYBaHHS
SIKMX HeoDXigHe B CTaHax peMmicii, CyTTEBO BiApi3HAETLCS
3arexHo Bif, HO30Orii Ta iHAMBIZYyanbHUX 0COGNMBOCTEN
naujeHta. Lle cyTTeBo niaBULLYE BaXMUBICTb 30INCHEHHS
PaHHbLOI BiporiaHOI AndbepeHUiHOI diarHOCTUKK, MeTa
AKOI monsrae y BU3HAYEHHI HO30MOMYHOI HANEXHOCTI
OKpeMoro KniHiyHoro Bunaaky [1,2,4]. HanbinbLi cknag-
HOLLIi BUKNMKaE 34INCHEHHS AUhePEHLiHOI AiarHOCTUKM
Ln3ogpeHii, wusoadgektusHoro posnaay (LLAP) i
adekTnBHUX posnagis (AP). Lle 3ymoBneHo neBHoO
CXOXICTHO KMiHIYHOT KAPTUHW 3aroCTPEHHS NCUXO03Y, B AIKilA
y GinbLuoCTi KNiHIYHUX BUNAaKIB nepeBaxae aekTBHa
cumnTomartmka [1,2].

MepcneKkTMBHMI HanNpsM MiABULLEHHS SKOCTI
anepeHLinHOI fiarHOCTUKM — BUBYEHHS HO30CMELM-
(hivHMx naTonepcoHonoriyHmx TpaHcopmauin (MnT),
AKi BKMIOYAKOTb LUMPOKWIA Aiana3oH NCuXonaTomnorivyHol
CUMMTOMATUKM, L0 HANexuTb 4O CTIMKUX 3MiH 0CO-
6ucToCTi BHACNiAoK NepeHeceHoro NCuxiyHoro 3axeo-
ptoBaHHA 3a MixHapogHow knacudikauieto XBopod
10 nepernsgy (MKX-10). CytTesi TpyaHowi npu AP
BUHVIKaIOTb Mif 4Yac OLiHIOBAHHSA Ta TPAKTYBaHHS HasiBHOI
CEMIOTUKM NOpYLLEHb eMOLiHOT Ta BONbOBOI cdhepu Ta
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andepeHuiauii Hepi3kMX NPosiBiB EMOLINHO-BOBOBOTO
3HWXEHHSA, cybaenpecii (eHOOreHHOI, NCMXOreHHoT,
HENPONENTUYHOI) Ta «4ENPECUBHOTO CTUIIO NOBEAIHKNY,
¢hopmyBaHHsa skoro BiabyBaeTbCA B Nepioan pemicii
| iHTepMicii eHaoreHHMX AenpecuBHUX posnagis. Bo-
YyeBWab, Ha3BaHi eMOLINHI MOPYLUEHHS NOrnMOnIoKTb,
a MOXIIMBO, i CTaloTb MPUYMUHOI HENPOKOTHITUBHOIO
aediunty, opMyBaHHSA SAKOrO JOBEAEHO Bxe micns
nepLUMX eni3ofiB eHAOrEHHNUX NCUXO3iB.

BuBYEHHS LUMX 3MiH | BU3HAYEHHS iXHIX KMiHIYHMUX
BiAMIHHOCTEN Bif MaTonepCoHOMOrii Wn3ogpeHii Ta
ahekTUBHMX po3nadiB AacTb MOXIIMBICTb 3MiICHIOBATU
paHHI0 AndepeHLinHy AiarHOCTUKY 3 BUCOKUM PiBHEM
BipOrigHOCTi BCEpPeaMHI rpynn eHLOreHHUX Ncuxosis. Ha-
CTYMHWIA KPOK — OMTUMI3aLlist NnikyBanbHO-peabinitaLinHnx
BMNMBIB i NIABULLEHHS PiBHS aganTauii Ta AKOCTi XUTTS
navieHTiB, ki cTpaxaarTb Ha LUAP.

MeTta pobotu

Po3pobnexHst anropuTtmy AiarHOCTUYHOT AndbepeHLiavii
LLAP Big iHWKXX €HOOrEHHMX NCUXO3IB 3 eni3oANYHNM
nepebirom (wu3odpenis Ta AP) Ha 6a3i aHaniay KniHi-
KO-NCMXonaTonoriYHmx, MeamKo-NCUXONOriYHUX i KNiHi-
KO-ETOMOTYHNX 03HaAK CTaHIB PEMICIi.

Martepianu i meToAU AOCAIAKEHHA

Ha 6a3i KHIM «O6nacHuin kniHiYHWA 3aKnag 3 HagaHHs
ncvxiatpuyHoi gonomorny 30P obetexunu 312 navjeH-
TiB: 102 ocobu, sKi CTpaxaatoTb Ha adpekTvBHI po3naan
(AP), fo siKMX HanexuTb GinonspHUIA acheKTUBHUIA PO3-

KnaloueBble cnoBa:

TCHX03bl,

Lwn3oadppeKTMBHoe

PacCTPOKCTBO,
KAMHUKA,
AMArHocT1Ka.
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nag (50 ocib) i pekypeHTHWIA fenpecvBHUiA poanag (52
ocobu)—rpyna 1; 102 ocobu i3 BCTAaHOBNEHUM [iarH030M
Lum3oadhekTUBHUIA po3nag — rpyna 2; 108 ocib i3 giarHo-
30M WK3odopeHia, napaHoigHa ¢opma, enisoguyHuii
TMn nepebiry — rpyna 3. [liarHocTuka Lmx 3axBoproBaHb
3gincHeHa 3a MKX-10.

pyna 1 mana Taki xapakTepUCTWKW: CEPEQHil Bik Na-
LieHTiB gopisHioBaB 47,9 £ 10,2 poky (yci AaHi HaBeaeHO
sk M + SD); nogin 3a crarTio: 70 XiHOK i 32 YOMOBIKY;
TpuBanicTb 3axBoptoBaHHs Yy BMbIpLi — Big 2 fo 40 po-
KiB, cepeqHin nokasHuk — 14,4 + 8,6 poky. Cepepniit Bik
nauieHTIB Ha MOMEHT NoYaTKy 3aXBOPHOBaHHS Y BUOIpLi —
33,5 + 10,3 poky. [0 MOMEHTY 0BCTEXEHHS B aHaMHe3i
nauieHTiB 3acikcoBaHo Big 2 0o 31 enisogy xsopobm Ta
rocnitaniaauin, Lo 3 HAMU MOB'A3aHi. Y cepefHboMy B
rpyni 2 uei nokasHuk ctaHoems 6,9 + 5,0 pasa. Y rpyni
2 cepepHiv BiK nauieHTiB gopisHioBas 45,0 = 10,3 poky;
noAin 3a cratTio: 53 XiHkK i 49 YonogikiB; TpMBanicTb
3aXBOPOBaHHA — Bif 2 40 35 pOkiB, CepeaHiln MOKa3HWK —
16,8 * 8,3 poky. CepepiHiii Bik naLieHTiB Ha MOMEHT novat-
Ky 3axBoptoBaHHs y BUGIpL — 28,2 + 7,6 poky. [lo MomeHTy
06CTEXEHHS B aHAaMHE3i MaLlieHTIB 3adiikcyBanu Big 2 oo
32 enizogj xBOpobM Ta NoOB'A3aHNX i3 HUMK rocniTani-
3auin, y cepenHbOMY Y BMGIpL Liei NOKa3HWK CTaHOBWB
11,9 £ 6,8 pa3a. XapakTepucTuku rpynu 3: cepefHin Bik
nauienTiB — 39,0 £ 9,7 poky; noain 3a crarTio: 59 XiHoK i
49 yonoBiKiB; TpMBaniCTb 3aXBOPHOBAHHS CTaHOBMUAA Big
2 o 32 pokis, cepepHin nokasHuk — 13,5 + 8,1 poky. Ce-
PEeLHiN BiK NaLiEHTIB HA MOMEHT NOYaTKy 3aXBOPHOBAHHS
y Bubipui — 25,5 + 6,3 poky. [1o 06CTexeHHs B aHaMHe3i
navjeHTiB 3adikcyBanu Big 2 fo 18 enisogis xBopotm
Ta NOB’A3aHWX 3 HUMU rocniTanisauii, y cepegHboMy Y
BUGIpLI Liey noka3HuK JopiBHI0BaB 6,3 + 3,8 pasa.

O60oB’s13KOBI KpUTepii BKMOYEHHS y BUOIPKY: HasiB-
HICTb CTaHy KniHiYHOI peMmicii 3 pedyKUieto NCUXOTUYHOT
CUMNTOMATMK/ Ta BIACYTHICTb TSXKKOI COMATUYHOI, He-
BPOSIOriYHOI NaTonorii.

Yci nauieHTv 4anu nucbMoBy iHGOPMOBaHY 3rofy Ha
y4acTb Y AOCTIAKEHHI.

OcHOBHI MeToaM AOCRIMKEHHS: KNiHiko-ncuxona-
TONOTiYHWIA, NcMxoQiarHOCTUYHUIA, NaTOMCUXOSONYHWIA,
KNiHIKO-aHaMHECTUYHWIA, KMiHIKO-ETOMOMYHUIA, @ TaKoX
MeOuKO-CTaTUCTUYHWIA aHani3.

KniHiko-ncmMxonaTonorivyHmnin MeToa BUKOpUCTanu Ans
NiATBEPIKEHHSA BCTAHOBMNEHOIO AiarHo3y 3a Kputepismm
MixxHapogHoi knacudikauii xsopob 10 nepernagy Ta
CTaHy peMicii/iHTepmicii Ha MOMEHT JOCTIDKEHHS], @ TAKOX
[Ns OLIHIOBaHHS CTaHy navieHTiB 3a Positive and Negative
Syndrome Scale (PANSS) [5].

KniHiko-aHaMHeCTWYHWIA MeToa 3acToCyBany nia vyac
MOrnMONeHOro BUBYEHHS KIiHIKO-aHAMHECTUYHNX AAHMX.

KniHiko-kaTaMHeCTUYHUI MeTog nepeabadae aHanis
MEeANYHOI oKyMeHTaLii (amBynaTopHi KapTu), OTPUMAHHS
JaHWX LUSXOM ONMWUTYBAHHSA NauieHTa, NOro POAWIB i
HaBNMKYOro OTOYEHHS.

McuxogiarHOCTUYHMM METOAOM AO0CHIiANIN 0cobu-
CTiCHI XapaKTepUCTMKM 3a AOMOMOIO CTaHAApTM30Ba-
HOro metopy AocnigpkeHHss ocobuctocti (CMAO) [6],
0cobnmBocTi pearyBaHHs Ha xBopoby (PHX) Ta piBeHb
aJanTVBHOCTI 3a fonomMoroto TectoBoi Metoaumku TOBOJT
[7]. McumxopiarHOCTUYHE OBCTEXEHHS BKIIHOYANO OLiHIO-
BaHHS1 HEPONCMXOMOriYHOTO CTaTycy 3a A0MOMOrOK
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Habopy HEeWpPOKOTHITUBHWUX METOAMK, L0 3aCHOBaHi Ha
pospobkax A. P. Iypis (1. I. Baccepman, 1997) [8].

KrniHiko-eTonorivyHWiA MeToA 3acTocyBani Ans BUBYEH-
HS1 CTPYKTYpY Ta TUNonorii HesepbanbHWX XapakTeprucTuk
CcoLianbHO-KOMYHiKaTVBHOT NOBELHKM, @ TAKOX KiNlbKiCHO-
ro aHanisy 3 BUKOPUCTaHHSM ocapito, Lo yKnaaeHui
V. P. Samokhvalov Ta O. E. Samokhvalova [9].

CraTUCTMYHMIN aHani3 faHux BUKOHaNMW MeTofamu
KMiHIYHOI Ta MaTemMaTU4HOI CTaTUCTMKM 3a JOMOMOroK
nporpam MS Excel for Windows XP ta SPSS 10.0.5
for Windows. O6uucntoBanu cepefHe 3HadeHHst (M) Ta
cTaHgapTHe BigxuneHHs (SD).

Ona nobynosu audepeHLiiHO-4iarHOCTUYHOTO
anroputMy OLUiHUMAKW OiarHOCTUYHY UiHHICTb SKICHWUX
o3HakK (giarHocTmyHux koediuieHTiB (AK) i cTyneHis
iHbopmaTusHocTi (CTl)), cchopmyBanu fBOETaNHWA
ANepeHLiiHO-AiarHOCTUYHUIA anropuTM, SKUI MOXe
6yTV BUKOPUCTaHUI y paMKax NOCMiZOBHOI MpoLeaypu
A. Banbga (B mogudikauii E. B. Iy6nepa).

PesyAbTratn

Ha etani nepBMHHOrO OnpaLiloBaHHA JaHUX Y KOXHOMY
BUMaAKY OLLiHIOBANM BipOriaHICTL/HEBIPOTIAHICTb pe3ynb-
TaTy Ta MOXMBICTb/HEMOXNMBICTb BUKOPUCTAHHS NS
HaCTYMHOTO y3ararnbHEHOro OLiHIOBaHHS. FKLLO pesyrsrar
06CTexXeHHs NaLjeHTa 3a OKPEMOK METOAVKOI BU3HAHO
HEBIPOTiAHUM, VIOT0 BUKITIOYanW 3i CTaTUCTUYHOTO onpa-
LIFoBaHHS. 3aranbHa KinbKiCTb pesynsTaTis, Lo OTpUMaHi
Mg Yac obctexeHHs 3a metoaukoto CMAO i siki BU3HaHI
HeBiporiaHUMuK, cTaHoBuna 62 Bunaaku (19,4 % KOHTUH-
reHTy). 3a rpynamu: 16 (15,7 % KOHTUHrEHTY rpynu), 21
(20,6 % koHTUHreHTY rpynu) Ta 25 (23,1 % KOHTUHIEHTY
rpynu) Bunagkis—y 1, 2i 3 rpyni BignosigHo. OUiH0BaHHS
pesynbTaTiB, Ski OTPMMarnu 3a OLiHIOBaNbHUMM LLKanamm
(nokasytoTb CTaBneHHs 40 0BCTEXEHHS Ta MOXYTb ByTu
BWKOPWCTaHI ANs BU3HAYEHHS NMCUXIYHOrO CTaHy 3aranom)
L (HewwwpicTb), F (HeHaginHicTb) i K (kopekuii), BusiBuno
3HauyHy cxoxicTb (p > 0,1) npodinis rpyn 06CTEXEHHS.
Tak, nokasHukn 3a Ly 1, 2 i 3 rpynax gopisHioBanu
50,47 +9,62,49,41 + 8,84 Ta 48,72 + 8,50 T-6anis Bigno-
BigHO. Lle cBigunTb Npo BigCYTHICTb HAaMaraHb CNpaBuUTU
Kpallle BpaxeHHs! nig Yac ob6cTexeHHs. MNokasHukm, sk
oTpumanu 3a wwkanot F, y 1, 2 Ta 3 rpyni: 63,26 + 9,15,
62,07 + 8,47 T1a 63,18 + 10,39 T-6anie. Lle cBiguntb
Mpo CTaH AWUCTPECY, CXBUITbOBAHOCTI, BHYTPILLUHBOMO
HanpyXeHHs, WO CMPUYMHEHE BHYTPILLHIMW NCUXOMO-
riYHMmMn npobnemamu. CepefHi NOKa3HWKW 3a LUKaNok
K -y mexax 53-56 T-6anie (B 1 rpyni — 54,22 + 9,33,
y 2 -5543 + 8,58, y 3— 53,47 + 9,57) i € CBiYEHHAM
HECXMIbHOCTiI 0OCTEXEHWX 3anepeyyBaTh HasiBHICTb
npobnem, a TakoX Npo YYTIMBICTb 40 OLIHIOBAHHS CBOET
0COOMCTOCTi Ta MOBEAiIHKN CYCMifIbCTBOM.

OTxe, KinbKiCTb NaLieHTIB, pe3ynsratii 06CTEXEHHS
AKUX BBaXanu BiporigH1Mm Ta BUKOpUCTanu ans obunc-
neHHs, ctaHoBuna 250 oci6: 81, 86 i 83 nauientny 1, 2
i 3 rpyni BigNOBIAHO.

CraTncTyHe onpautoBaHHSA pPesynsTaTiB nodMHanm
3 0bpaxyBaHHs fiarHocTuyHoro koediuieHTa (OK) Ta Ctl
[NS KOXKHOTO 3HAYEHHS KOXHOI sIKiCHOT 03Haku. ObumncneH-
Hs BUKOHYyBanu B napax LLIAP — wusopenis Ta LLAP —
AP. Takox po3paxyBanu cymapHy iHpopmaTueHicTb (Cl)
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Ta6nuus 1. MNepwwun etan andepeHuinHo-giarHocTnyHoro anroputmy (LUAP — wum3odpeHist)

XapaKTepucTUKU O3HaKU
SlkicHe 3Ha4eHHSA O3HaKu

HasBHICTb eroLeHTpUYHOro TMMy y CTPYKTYpI -2,07
PHX Hi
MokasHwk wkanu 0 (couianbHa iHTpasepcis) 3a 1,50
CM[O 265 T-6anis Wi
lMokasHwk wkamu 6 (purigHictb) 3a CMAO 265 2,16
T-6anis o
MokasHwk wkamu F (HeHapiiHictb) 3a CMAO 1,74
265 T-6anis Hi
MokasHuk P4 (36yanusicTb) 3a PANSS -2,27

1 6an
lMopyLueHHs rHoaucy obnmyys 2,35
(HemponcuxonoriyHe AOCIMKEHHS) BiacyTHe
lMokasHwk wkanu 7 (TpuBoXHicTb) 38 CMAO 1,79
265 T-6anis Hi
YHWKaHHS 30pOBOTO KOHTaKTY B COLliarnbHO- 0,63
KOMYHIKaTWBHii NoBeiHLi i
[MopyLUeHHs! KOHCTPYKTUBHOTO NpaKcucy 2,49
(HeliponcyxonoriyHe AOCTIKEHHS) BincyTHe
HasBHicTb TpuBOXHOTO TMNY Yy CTPYKTYpi PHX  -1,12

Hi
HasBHicTb anatuyHoro Tuny y ctpykTypi PHX 0,78

Hi
opyLIEHHs pO3yMiHHS NOTiKO-rpaMaTnyHUX 1,65
CTPYKTYP (HEPONCUXONOrivHE AOCTIMKEHHS) BincyTHe
HesepbarnbHi eneMeHTV eMOLiiHO-BOINbOBOTO 1,47

3HWXEHHA Ta ayTuaalii B couianbHo-
KOMYHiKaTUBHili noBeaiHLi

lMopyLUueHHs MUCNEHHS (HerponcuxonoriyHe
LOCTIDKEHHS)

1,91
BiAICYTHE

< 5 % Bif 3aranbHoi KinbKocTi
NoBefiHKOBNX eneMeHTiB

511
Tak
-5,63
Tak
-3,42
TaK
4,1
Tak
2,66

2 6anu
-2,90
TNerkuin cTyniHL

-2,80

TaK

-8,02

TaKk

2,11

NErkumn cTyniHb

4,26

TaK

-6,18

TaK

-3,05

nerkuit cTyniHb

-3,35

5-15 % Bif 3aranbHoi KinbKocTi
NOBeAiHKOBUX eneMeHTIB

-2,90
nerkui CTyniHb

Original research

2,91 4,88

3 6anu >4 banis

-1,52 -

MomipHuit abo BUpaxeHuit

CTYNiHb

-2,20 0,11

NOMipHUIA CTYNiHb BUPAXEHUI
CTyniHb

2,1 -
MoMipHUIA abo BUpaXeHui

CTYNiHb

-1,65 -
>15 % Big 3aranbHoI KinbkocTi
NoBeAiHKOBUX ENEMEHTIB

-0,47 -
nomipHuin abo BUpaxeHui

CTYNiHb

1,17
0,94
0,82
0,80
0,69

0,65

0,57
0,56

0,55

0,54
0,53

0,52
0,51

0,50

Tabnuusa 2. [ipyrun etan audepeHuinHo-giarHoctuyHoro anroputmy (LWAP — AP)

SkicHe 3Ha4YeHHA O3HaKU

HasBHiCTb eroueHTpuryHoOro TMny B cTpykTypi PHX -2,04 4,92 - 1,11
Hi Tak

HassHicTb AnccopuyHoro Tuny y cTpykTypi PHX -1,24 7,86 - 1,08
Hi Tak

MokasHwk P5 (inei Benuui) 3a PANSS -1,54 0,26 9,29 0,96
1 6an 2 6anun >3 Ganu

MokasHuk P4 (36yanusicTb) 3a PANSS -2,04 0,59 6,49 0,91
1 6an 2 6anu >3 6anu

MokasHwk wkamu F (HeHapiiHicTb) 3a CMAO 265 T-6anis 1,80 -4.19 - 0,84
Hi TaKk

[lemoHcTpauis HeBepBanbHOMo enemeHTa «naHL 6poBammy» 6,79 -0,88 - 0,67

B COLlianbHO-KOMYHIKaTVBHil NOBeiHLi Hi TaK

HasBHicTb MenaHxoniyHoro Tuny y cTpykTypi PHX 0,86 -6,51 - 0,63
Hi TaK

MokasHwk wkanu K (kopekuist) 3a CMAO 265 T-6anis 0,80 -6,27 - 0,57
Hi TaK

HasBHicTb rapmoHiHoro Tuny y ctpykTypi PHX 0,80 -6,27 - 0,57
Hi TaK

lMokasHwk Wwkamu 9 (onTUMiam Ta akTuBHICTb) 3@ CMOO 265 T-6anis -1,44 3,15 - 0,51
Hi TaK

Cyma 3a cy6Lukanoto 3aranbHux poanagis PANSS -3,51 0,88 2,48 0,50
<20 6anis 20-30 Ganis >20 6anis
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ANS KOXHOI 03HaKW. HacTynHWiA KpOK — ynopsiaKyBaHHS
03HaK 3a 3MeHLLeHHsM nokasHuka Cl okpemo Ans napm
LIAP — wumsodpeHis (mabn. 1) Ta LUAP — AP (mab6n. 2).
Omxe, OiarHOCTUYHUIA anropuTM BKMOYaE 2 NOCMIAOBHI
eTanm, KOXeH i3 SIKUX BUKOPUCTOBYE BRacHy AMGEepeH-
LiHO-AjarHoCTMYHY Tabnuuto. FK KpUTEpI 3aBEPLUEHHS
KOXHOTO eTany npouenypu AndepeHLiiHoT AiarHoCTUKM
BMKOpMCTanuM noporosi 3Ha4eHHs K, ki Bignosigatots
MoKasHUKy 4yTimnBocTi 95 % Ta nokasHuKy cneumdiyHoCTi
95 % i popisHtoTh 13 (-13 y pasi 3aBepLUEeHHs npoLie-
Zypv He Ha kopucTb aiarHody LWAP). Hapani sictaBnsanm
pesynbratu, Lo oTpuMaHi Ha o6ox etanax. Mpu gocsr-
HeHHi 3HadeHHs 0K >13, >20 1a >30 (3a etanamm 1 2)
KniHiYHW/ BUNagok signosigae giarHo3y LLAP 3 Biporig-
HicTo 95 %, 99 % Ta 99,9 %. Npun JOCArHEHHI 3HAYEHHS
20K <-13, <-20 1a <-30 (3a eranamu 1 i 2) KniHiYHUNA
BUNafoK He Bignosigae AaiarHosy LUAP i3 BiporigHicTio
95 %, 99 % i 99,9 %.

06roBopeHHA

Pesynerat KopenioTb i3 AaHUMK BITYM3HAHWX [4] Ta
iHO3eMHuX [2,9] ZoCnigHWKIB i CBigYaTb NPO HASBHICTb Y
navieHTiB i3 NepiogMYHNMM EHOOrEeHHUMM NCUXo3aMu B
nepio, peMicii KniHiKo-ncuxonaTonorivyHmnX, MeanKo-ncu-
XOMNOriYHKMX i KNiHiKo-eTonoriyHKx o3Hak MnT, cTpykTypa i
BUPaXEHICTb SIKMX BiAPi3HAETHLCA 3aN€XHO Bif HO3010ri4-
HOI HanexHocTi. BusiBneri HosocnewumdiyHi BigMiHHOCTI
MNnT xapakTepuaytoTbes piBHeM BiporigHocTi p < 0,05 Ta
Ctl 20,5 i cTanu ocHoBo ANst ynepLue po3pobrneHoro
anroputmy AiarHoctuyHoi amdepeHuiauii WAP Big
iHLUMX €HOOTEHHMX NCMXO03iB 3 enisoanyHnM nepebirom
(lwm3odpeHist Ta atheKTMBHI posnaam).

BucHOBKU

1. Y pocnigxeHHi po3pobunu anroputM AiarHoc-
TUYHOI andpepeHuiauii LWAP Big iHWMX eHOOreHHNUX
ncyxosiB 3 enisognyHUM nepebirom (Lwnsodpenist Ta
AP) Ha nigcTasi aHanisy KniHiKO-MCUXonaTomnoriYHuXx,
MEeONKO-NCUXOMNOTIYHUX | KNiHIKO-eTONOTMYHMX 03HaK
CTaHiB pemicii/iHTepmicii.

2. 3hificHny NOPIBHANBHWIA aHani3 KIiHivYHOT cemio-
TWKW, WO HanexmuTb 40 MNT npu eHOoreHHNX NcmMxo3ax 3
€eni3oanyHUM nepebiroM, BCTaHOBWIM O3HaKK 3 Biporia-
HOHO PI3HMLIE0 YACTOTU BUSIBMEHHS MiJ YaC MOPIBHSAHHS
B napax LUAP — wusodpenis Ta LLUAP — AP. Obpaxysanu
[OK ta CTl anst KOXXHOro 3HAaYEeHHS! KOXKHOI SIKICHOT 03HaKM.
Pospaxyeanu Takox Cl anst KOXXHOI O3HaKW.

3. Po3pobunun giarHoCTUYHUIA anropuTM, sIKUA ne-
penbavae nocnifoBHe BUKOPUCTaHHS 2 Tabnuub (ande-
peHuiauis ansa napy WAP — wusodpeHis Ta LWAP — AP),
Yy SIKi BKIHOYEHi 03HaKM, L0 XapaKTepU3yTbCs PIBHEM
BiporigHocTi p < 0,05 Ta C1l 2 0,5 i BnopsigkoBaHi 3a
3MEHLLUEHHsIM nokasHuka Cl.

4. BMKOPUCTaHHA KOMMIEKCHOTO SKICHOMO OLLiHI0-
BaHHS KMiHIKO-NCUXONATOMNOTiYHNX, MEANKO-NCUXONO-
TMYHUX | KNiHIKO-eTOMOrYHMX 03HaK [nT, WO BKIOYEHI
B OMepeHLINHO-AiarHOCTUYHUA anropuTM, Jae 3mory
BCTaHOBMTK abo cnpocTyBatu AiarHos LUAP Ha Tpbox
piBHsiX BiporigHocTi: 95 % (p = 0,05), 99 % (p = 0,01) i
99,9 % (p = 0,001).
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5. Pesynbratt MoxyTb ByTW BUKOpUCTaHI nig Yac
AndpepeHLiHOT diarHOCTWKK B nepioa pemiciiliHtepmicii
€HIOMEHHOro MCcuxo3y 3 enisoguyHumM nepebirom i3 Bu-
3HaYEHHSIM HO30MOTYHOI HamNEeXHOCTi OKPEMOro KIiHiY-
Horo Bunaaky o LWAP i 3actocyBaHHs iHOMBIGYyanbHO
HeOoDXiaHMX TepaneBTUYHIX, NCUXOCOLianbHNX BTPYYaHb
i CNPSAIMOBAHOIO HEMPOKOrHITUBHOIO TPEHIHTY BiANOBIAHO
[0 BM3HA4YeHOi HO30s1Oril.
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Aim of study: to evaluate spine mobility, as an integral marker of joint mobility, according to the duration of the disease and
provision of vitamin D in children with diabetes.

Materials and research methods. Overall, 93 children from 11 to 17 years old with insulin-dependent diabetes were exam-
ined. According to the duration of the disease, all the children were divided into three groups: the first group consists of 26
children (average age 12.9 + 0.4 years) with the duration of the disease less than a year, the second group consists of 33
patients (average age 13.8 + 0.4 years) with the duration of the disease from one to five years, the third group consists of 34
patients (average age 14.3 £ 0.4 years) with the duration of the disease for more than five years. The control group consists
of 30 conditionally healthy children that are representative by age and gender. Evaluation of joints motion was performed in all
the children with the help of metrical tests. The content of vitamin D and periostin was identified in blood serum by the method
of immunoenzyme assay.

Results. It was found that in children with diabetes mellitus, compared with the control group, there is a decrease in spine
mobility. Starting from the second year of disease, it was noticed that there is gradual decrease of mobility of all parts of
the spine. We observed a decrease in blood serum vitamin D levels, which progress with the enlargement of iliness duration.
In the first year of the disease, vitamin deficiency was only 10 %. At that time, in group 2 in 50 % of children, and in group 3
in 80 % of children there was a decrease in vitamin D level (P < 0.05). Lack of vitamin D sufficiency was accompanied by a
deterioration of the overall mobility of the spine. The lowest levels of vitamin D were found in children with high-risk glycemic
control.

It was determined that the level of periostin tended to increase gradually with the progress of diabetes. Data analysis showed
that children with high levels of periostin had low levels vitamin D in blood serum.

Conclusions. Children with diabetes are characterized by the deterioration in the functional state of the spine in the form of
reduced mobility in all its regions, which progress with an increase in the duration of the disease. One of the mechanisms for
the development of the revealed violations is poor compensation for diabetes and vitamin D deficiency.

CtaH pyxauBocTi Xpe6Ta B AiTei, K XBOPi Ha LYKpoBUH Ajaber,
Ta GaKTOpPH, WO Ha HbOTO BNAMBAKOTb

0. €. NawkoB.a, K. M. AuceHko

MeTa po60Tu — OUHNTK CTaH pyxIMBOCTI XpebTa K iHTerpanbHUA Mapkep CTaHy cyrnobiB y AiTen, siki XBOpi Ha LiyKpOBWiA
fiaber, 3anexHo Big TpuBanocTi nepebiry 3axBoptoBaHHs Ta 3abeaneyeHocTi BiTamiHoM D.

Matepianu Ta metoau. Obctexunu 93 auTrHK, SKi XBOpI Ha iHCyniHo3anexxHui aiaber, Bikom Big 11 4o 17 pokis. O6CTexeHMX
noginunu 3 rpynu: 1 — 26 giteit (cepeaHit Bik — 12,9 + 0,4 poky) 3 TpuBanicTio Lykposoro aiabety (L) go 1 poky; 2 — 33
nauieHTn (cepenHin Bik — 13,8 + 0,4 poky) 3 TpuBanicTo 3axBoproBaHHs Big 1 0o 5 pokis; 3 — 34 xBOpuX (CepepHiit Bik —
14,3 + 0,4 poky) 3 TpMBanicTo LyKpoBOro AiabeTy noHaa 5 pokiB. Y KOHTpOMbHY rpyny Bairwnu 30 yMOBHO 300pOBUX AITEN,
penpe3eHTaTUBHMX 3a BIKOM i CTATTIO. YCIM AiTAM BUKOHANM AOCTIMKEHHS (hyHKLIOHANbLHOrO cTaHy xpebTa 3a JONOMOrow
METPUYHUX TECTIB, BU3HAYMNVM PiBEHb BiTaMiHy D i nepiocTuHy 3a LONOMOro iMyHOEPMEHTHOTO aHaniay.

Pesynkratu. BctaHoBunm, WO ANs AiTEN, Ski XBOPI HA LyKPOBWIA fiabeT, NOPIBHSAHO 3 KOHTPOMBHOK rpynoto npuTaMaHHe
3HUXEHHS PyXnMBOCTi XxpebTa. MNepLui 03HaKM LyX 3MiH BUSIBINANM BXE 3 APYroro poKy 3axXBOPIOBAHHS, BOHW NMPOrpecyBant 3i
36inbLUEHHAM TpuBanocTi nepebiry LykpoBoro aiaberty.

BcTaHoBNEHO, WO 3 MPOrpecyBaHHAM 3aXBOPIOBaHHS BigOyBanocsi NoCTynoBe MoriplieHHst 3abe3neyeHicTo BitamiHoM D.
FAKLIO Ha NepLLIOMY POLLi 3aXBOPIOBaHHS HEOCTATHICTb BiTaMiHy Bu3HaveHa Tinbku B 10 %, y 2 rpyni — B 50 % aitei, To npu
nepebiry LI noHaa 5 pokis aediunt Bitamivy D giarHoctysanu y 80 % aitei (p < 0,05). HegocTaTHii piBeHb 3a6e3ne4eHoCTi
BiTamiHoM D cynpoBomKyBaBCA MOTipLUEHHSAM CTaHy 3aranbHoi pyxMBOCTi XpebTa. HaiHmkyi 3Ha4YeHHs piBHA BiTamiHy D
npuUTaMaHHi AiTaM i3 rMikemMiYHUM KOHTPOMeEM i3 BUCOKUM puankom ans xutTa (r = -0,41, p < 0,05).

BusHaumnu, Wwo pieeHb NEPIOCTUHY MaB TEHAEHLLO 40 MOCTYMNOBOro 3BiNnbLlUeHHs NPy NPOrpecyBaHHi LyKpoBoro Aiabery.
AHani3 gaHyx nokasas, Lo HaGINbLUIA BMICT NEpIiOCTUHY crocTepirany y AiTe 3 HU3bKo 3abeaneyeHicTto BitamiHoMm D y
cuposartui kposi (r =-0,36; p < 0,05).

BucHoBkuw. [liTsim, siki XBOPi Ha LlyKpOBUIA AiabeT, nputamaHHe noripLueHHst yHKLOHaNbHOTO CTaHy Xpe6Ta — 3HUKEHHS pyX-
NMBOCTI B YCiX 11010 BigAinax, Lo NporpecytoTh 3i 36inbLUEHHSAM TpUBaNoCTi 3aXBOptoBaHHSA. OfHUMYU 3 MEXaHI3MiB PO3BUTKY
BUSIBNEHMX MOPYLUEHb € HE3aA0BINbHA KOMMeHcaLis aiabeTy Ta HegocTaTHS 3abe3neyeHicTb BiTamiHoM D.
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CocTofiHWe NOABWXHOCTH NO3BOHOYHUKA Y AeTeH, H0ALHBIX caxapHbIM AuabeTom,
U GaKTopbl, KOTOPbIE HAa HEro BAUSAIOT

E. E. NawkoBa, K. M. AbiceHKo

Lenb paGOTbI = OL€HUTb COCTOAHME NOABUMXHOCTM NO3BOHOYHUKA KaK VIHTeraJ'IbeIVI MapKep COCTOAHNA CyCTaBOoB Y neten,
60nbHbIX CcaxapHbIM [1abeToM, B 3aBUCYMOCTM OT ANUTENBHOCTU Te4eHUs 3aboneBaHnst u 0b6ecrnedeHHOCTM BUTammHom D.

Matepuansi u metoabl. O6cnenosanu 93 peberka, 6onbHbIX MHCYNMHO3aBUCUMBIM AnabeTom, B Bo3pacTe oT 11 go 17 ner,
KoTOpbIX Nogenunu Ha 3 rpynnbl: 1 — 26 aeteit (cpegHnii Bospact — 12,9 + 0,4 roga) ¢ ANUTENbLHOCTLI0 caxapHOro Anabeta
(CO) po 1 ropa; 2 — 33 nauueHTa (cpegHuin Bospact — 13,8 + 0,4 roaa) ¢ AMTENbHOCTLIO 3aboneBaHus ot 1 roga o 5 ner;
3 — 34 6onbHbIX (cpegHun BodpacT — 14,3 + 0,4 roga) ¢ AMTENBHOCTLIO caxapHoro Anabeta 6onee 5 net. KOHTponbHy0
rpynny coctasunm 30 yCrOBHO 300POBbIX AETel, penpe3eHTaTMBHbIX N0 BO3pacTy M nony. Bcem fetsim npoeeaeHo neeneqo-
BaHWe YHKLMOHANbHOrO COCTOSIHUS MO3BOHOYHMKA C NMOMOLLIbI0 METPUYECKUX TECTOB, ONPeAenUny ypoBeHb BuTaMmuHa D n
NeprocTMHA C MOMOLLbIO UMMYHOEPMEHTHOTO aHanmsa.

PesynbTaTbl. YCTaHOBMEHO, YTO AN1A AeTel, BOMbHBIX CaxapHbIM AMaBeToM, Mo CPaBHEHWMIO C KOHTPObHOM rpynmnoil, Xa-
PAKTEPHO CHIKEHIE MOLBMKHOCTM MO3BOHOUHMKA, NepBble MPU3HaKN 3TUX U3MEHEHUII Onpeaensanm yxe co BTOpOro roga
3ab0oneBaHusl, OHW NPOrPECCHPOBArN C YBENUYEHNEM ANUTENBHOCTM TEYEHNS! CaxapHOro avaberta.

YCTaHOBMEHO, YTO C NPOrpeccpoBaHeM 3aboneBaHst MPOUCXOAMIIO MOCTENEHHOE YXYALLEHVe 06eCneYeHHOCTY BUTaMUHOM
D. Ecnu Ha nepBom rogy 3aboneBaHnst HeQOCTaTOMHOCTb BUTaMuHa D onpepeneHa Tonbko y 10 %, Bo 2 rpynne —y 50 %
feten, 1o npu TedeHun Cl 6onee 5 net pedouunt ButamuHa D gnarHoctuposaH y 80 % getent (p < 0,05). HegoctatouHbii
ypoBeHb 06ecneyeHHOCTN BuTamMmnHoM D conpoBoxaancs yxXyAlweHMemM COCTOSHWS 0BLUeil NOABMXKHOCTY MO3BOHOYHMKA.
CaMble HU3K1e 3Ha4YeHNs YPOBHS BUTaMuHa D npucyLum OETSM C IIMKEMUYECKUM KOHTPOMEM C BbICOKM PUCKOM AMIS XKU3HN
(r=-0,41; p<0,05).

OnpegeneHo, 4TO ypoBEHb NEPUOCTUHA UMEN TEHAEHLMIO K MOCTENEHHOMY YBENUYEHIO NPY NPOrPeCcCMpOBaHNY CaxapHOro
anabeta. AHanus AaHHbIX nokasan, Y4to Havnborbliuee cofepxaHne neprocTHa Habnopany y AeTen ¢ HU3Kol obecneyeH-
HoCTbto BUTammHom D B ceiBopoTke Kposw (r = -0,36, p < 0,05).

BobiBogbl. [Ins aeten, 60nbHbIX CaxapHbIM anabetom, XapakTepHO yXyALleHne q)yHKLl,VIOHaJ'IbHOFO COCTOAHNA NO3BOHOYHNKA —
CHWXEeHMEe NoABMXHOCTM BO BCEX €ro oTaenax, nporpeccupytolee ¢ yBenmieHnem npoaomKUTENbHOCTU 3abonesaHus. OgHu
M3 MEXaHU3MOB Pa3BUTUA YCTAHOBITEHHbIX HapymeHvuh — HeyaoBneTsopuTenbHaa KoMneHcauna avabeTa v HegocTaTouHast

obecneyeHHOCTb BUTaMuHOM D.

There are more than 20 million people on the Earth
with insulin-dependent diabetes, which is 10-15 % of
all patients with diabetes. Nevertheless, WHO experts
prognose that the number of this patients will increase by
1.5 times until 2030 taking into consideration fast pace
of this disease increase. The most important problem
of insulin-dependent diabetes is revealing of early and
late complications of different organs and systems, that
cause worsening of life quality. The main reason for
late complications is hyperglycemia [1]. That is why it is
very important to treat diabetes correctly and on time.
If during treatment it is not possible to achieve normo-
glycemia, this leads to chronic complications, such as
diabetic retinopathy, neuropathy, nephropathy, osteoar-
thropathy, etc. [2].

Diabetic arthropathy is a common complication of dia-
betes and it often occurs, according to literature review in
0.08-13.00 %, and in patients with a high risk of glycemic
control, it increases to 29 % [3]. Skeleto-muscular lesion
appears in children even if the duration of the disease is
not long, meantime adult patients have such changes after
a much longer disease duration [1]. This happens due to
age-related peculiarities of skeleton, gaining bone mass
and growth spurt [4]. Decreasing of bone mass leads
to disorder of mechanical strength, which causes acce-
lerated bone friability. However, osteopenia in children
usually goes covertly and it is not diagnosed throughout
a long time [3].

Recently, syndrome of joints movement volume
restriction in patients with diabetes is vividly studied,
long-existing hyperglycemia takes the leading position
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in mechanisms of its development, as well as specific
complications of this disease [5].

It is known that vitamin D is needed for normal
bone mineralization and maintenance of calcium and
phosphorus in the blood serum. In the late 80s, it was
found that in osteoblasts and osteocytes there are both
vitamin D receptors (VDR) and 1.25 (OH)2D [6]. VD di-
rectly participates in bone tissue metabolism, acting with
VDR on osteoclasts, chondrocytes, osteoblasts [7]. In
addition to the effect of VD on the bone system, the role
of VD hypovitaminosis on the pathogenesis of metabolic
disorders, including diabetes, is possible [8]. In support
of this fact, VDR were found in -cells of the pancreas, in
adipose tissue and skeletal muscles involved in glucose
homeostasis [9].

It is proved that extracellular protein — periostin also
takes part in the metabolism of bone tissue. It regulates
the collection and adhesion of bone marrow osteoblasts
for bone regeneration. An experiment was conducted
on mice with lacked periostin. Defects such as stunted
growth, short bones, impaired regeneration and bone
density were discovered [10]. However, to date, there
are only a few works in which the relationship of periostin
and vitamin D and their changes in various pathologies
were studied [11]. Nevertheless, until now the question
about the whole spectrum of changes in skeleto-muscular
system in children with insulin-dependent diabetes is
open. That is why there is a strong need for searching of
early diagnostic criteria for changes in skeleto-muscular
system, especially at early age, when pathological pro-
cesses can be reversed.

KnaloueBble cnoBa:
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Aim
To evaluate spine mobility, as an integral marker of joint

mobility, according to the duration of the disease and
provision of vitamin D in children with diabetes.

Materials and research methods

The research was held on the base of Endocrinology
Department of Communal Enterprise “Zaporizhzhia re-
gional clinical children hospital” of Zaporizhzhia regional
council. Overall, 93 children from 11 to 17 years old with
insulin-dependent diabetes were examined. According
to the duration of the disease, all children were divided
into three groups: the first group consists of 26 children
(average age 12.9 + 0.4 years) with the duration of the di-
sease less than a year, the second group consists of 33
patients (average age 13.8 + 0.4 years) with the duration
of the disease from one to five years, the third group con-
sists of 34 patients (average age 14.3 + 0.4 years) with
the duration of the disease for more than five years. The
control group consists of 30 conditionally healthy children
that are representative by age and gender.

Evaluation of joints motion was performed in all
the children with the help of metrical tests [12,13]:

1) Definition of mobility of cervical region of the spine.
8 centimeters is measured up from VII cervical vertebra,
where the mark is made. Then one asks a child to lean
head down as much as possible. Then this distance is
marked as well. This distance increases for 2-3 centime-
ters in healthy children.

2) Chin-sternum test. While leaning the head down, a
person’s chin must touch the sternum. If there is a lesion of
cervical region of spine, then some space is left between
chin and sternum.

3) Otto test — mobility evaluation of thoracic region of
spine. 30 centimeters is measured down from VIl cervical
vertebra, where the mark is made. Then the distance
between these two points is measured, while a child is
leaning forward as much as possible. Healthy children
have the increase of this distance for 3—4 centimeters.

4) Restriction of chest excursion is used for determina-
tion of costovertebral joints mobility. Chest circumference
is measured on the level of the IV rib while a child inhales
deeply and then exhales. The difference between index
of chest circumference is usually 4.0-4.5 centimeters.

5) Schober’s test — mobility evaluation of lumbar
region of spine. 10 centimeters is measured up from V
lumbar vertebra, where the mark is made. While leaning
forward as much as possible this distance increases for
3—4 centimeters.

6) Thomayer test — evaluation of general mobility of
the whole spine. It is conducted by measuring distance
in centimeters from middle finger of outstretched hands
to the floor. This distance equals 0 in healthy children.

The content of vitamin D in blood serum was de-
termined by EIA method using commercial kits: 250H
Vitamin D Total ELISA (DI Asource ImmunoAssays S.A.,
Belgium).

The group of patients with diabetes mellitus whose
vitamin D level was determined consisted of 30 children,
the control group consisted of 10 children. During Vitamin
D assessment 5 threshold levels of serum hydroxycal-
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ciferol concentration were allocated: absolutely toxic
level — more than 200 ng/ml; level with a possible mani-
festation of toxicity — 100-200 ng/ml; adequate level — 30—
100 ng/ml; insufficiency — 21-29 ng/ml and deficiency —
less than 20 ng/ml [14].

The group of patients with diabetes mellitus whose
periostin level was determined consisted of 62 patients,
the control group consisted of 20 patients. The content of
periostin in blood serum was determined by EIA method
using commercial kits HUMAN PERIOSTIN/OSF-2 ELISA
KIT (Aviscera Biosciece Inc., USA)

All the results were analyzed using the set
of statistic programs Statistica 13.0 (StatSoft Inc.
Ne JPZ8041382130ARCN10-J). Parametrical methods
that helped to evaluate arithmetic mean (M), standard
deviation (o) and mean error (m) were applied for nor-
mally arranged rates. Check of normality was held with
the Shapiro-Wilk test of asymmetry. The method of
correlation analysis was used to calculate the Pearson
correlation coefficient in the normal distribution of features
and the Spearman rank correlation coefficient in their ab-
sence. We used the median and quartiles Me (Q1; Q2) in
the case of unequal distribution of features and nonlinear
nature of dependence. The significance of the differences
in the results obtained for different groups in the normal
distribution of characteristics was determined by the para-
metric (Student’s criterion) method. In cases where
the distribution law was statistically significantly different
from the normal one, the non-parametric Mann—Whitney
criterion (U) was calculated as a nonparametric analogue
of the Student’s criterion. Differences were considered to
be significant at P < 0.05.

In planning this work the bioethical commission
gave permission to conduct research. All patients signed
informed consent to participate in the study.

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

Results

Carried out analyses shows that the longer the duration
of diabetes is, the worse functional condition of spine
children have (Table 1).

For example, in the group of children who have dia-
betes for less than a year, there were only solitary cases
of decrease of spine functional condition. Moreover,
average parameters of spine mobility did not statistically
differ from data of control group. Despite that, starting
from the second year of disease, it was noticed that
there is gradual decrease of mobility of all regions of
the spine. The individual analyses showed that patients
from the second group suffered primarily from lesion of
cervical region of spine, decrease of spine mobility was
noticed in one third of patients (Table 2). It was noted
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Table 1. Mobility conditions of spine in children with diabetes, depending on the duration of the disease according to data of metrical tests (M + m)

Metrical tests | group, n = 26 2 group, n = 33 3 group, n =34 Control group, n = 30

Mobility of cervical region of spine, cm 237+0.12 1.95+0.11" 1.65+0.10"23 2.33+0.09
Chin-sternum test, cm 0.12+0.08 0.44 £ 0.12'2 0.96 + 0.13"23 0.10 £ 0.07
Otto test, cm 3.25+£0.12 2.91+0.10 2.68 £0.10'2 3.13+0.13
Schober’s test, cm 3.42+0.11 3.17 £0.10' 2.79 £0.10'22 3.53+0.11
Chest excursion, cm 456 +0.13 423+0.15 3.69+0.10"2 467+0.12
Thomayer test, cm 0.15+0.11 0.82 +0.24'2 2.68 +0.36'2° 0.20 £ 0.09

*: a significant (P < 0.05) difference compared to the corresponding indicator of the control group; % a significant (P < 0.05) difference compared to the corresponding indicator
of group 1; * a significant (P < 0.05) difference compared to the corresponding indicator of group 2.

Table 2. Registration frequency of spinal movement disorders in children with diabetes, according to metrical tests, depending on duration
of the disease (n, %)

Metrical tests | group, n = 26 m 3 group, n =34 Control group, n = 30
W% W [ W I R

Mobility of cervical region of spine, cm 2 7.7 10 30.3 17 50.0"2 2 6.6
Chin-sternum test, cm 2 77 11 33.312 23 67.6'23 2 6.6
Otto test, cm 2 7.7 8 24.22 16 47.1123 3 10.0
Schober’s test, cm 2 7.7 9 27.312 17 50.0"2 1 3.3
Chest excursion, cm 1 3.8 4 121 1 32.3"2 1 33
Thomayer test, cm 2 7.7 1 33.312 27 79.4123 2 6.6

*: a significant (P < 0.05) difference compared to the corresponding indicator of the control group; % a significant (P < 0.05) difference compared to the corresponding indicator
of group 1; *: a significant (P < 0.05) difference compared to the corresponding indicator of group 2.

Table 3. Mobility conditions of spine in children with diabetes, according to the status of glycaemic control (M + m)

Metrical tests Glycemic control Control group, n = 30
Ideal and optimal, n = 20 Suboptimal, n = 29 High risk to life, n = 44

Mobility of cervical region of spine, cm 2.28+0.10 2.18+0.10 1.74 £ 0.08'2° 2.33+0.09
Chin-sternum test, cm 0.08 + 0.06 0.320.09"? 0.63 + 0.09"23 0.10 £ 0.07
Otto test, cm 3.11+0.14 2.92+0.11 2.80+0.10 3.13+0.13
Schober’s test, cm 342+0.11 3.25+0.10 2.98+0.08'23 3.53+0.11
Chest excursion, cm 456+0.13 417+£0.12' 4.03+0.10"2 467+0.12
Thomayer test, cm 0.76 £ 0.21 1.90 + 0.43'2 3.48 +0.56'2° 0.20 £ 0.09

*: a significant (P < 0.05) difference compared to the corresponding indicator of the control group; % a significant (P < 0.05) difference compared to the corresponding indicator
of group with ideal and optimal glycemic control; *: a significant (P < 0.05) difference compared to the corresponding indicator of group with suboptimal glycemic control.

Table 4. The amount of vitamin D and periostin in blood serum of children with diabetes according to the duration of the disease (Me (Q25-Q75))

Score 1 group 2 group 3 group Control group

Vitamin D, ng/ml 32 (30-35) 29 (28-34) 29.5(29-31) 31,5 (30-33)
n=10 n=10 n=10 n=10

Periostin, ng/ml 37.2 (22.7-114.7)" 44 (18-145) 60 (38.5-128.0)"2 2.5(1.3-33.5)
n=20 n=21 n=21 n=20

*: a significant (P < 0.01) difference compared to the corresponding indicator of the control group; % a significant (P < 0.05) difference compared to the corresponding indicator of group 1.

that the same number of patients in this group had mo-
bility impairment of spine, which was revealed during
Thomayer’s test (Table 2).

We got the worst results in patients from the third
group, all their indicators that characterize parameters
of functional condition of spine, significantly differ from
the same parameters of patients in control group, as
well as from patients’ indicators from the first and second
groups.

Data analyses, which is given in Fig. 3, has showed
that if the duration of diabetes is more than five years, then
there is a decrease of movements amplitude of cervical
region of spine in the majority of patients (67.6 %). It has
been revealed during carrying out chin-sternum test,
which is 8.7 times more often than in patients with 1-year
duration of diabetes and 2 times more often comparing to
indicators of patients from the second group (P < 0.05).

Pathologia. Volume 17. No. 1, January — April 2020

We noticed significant decrease of mobility of thoracic
and lumbar regions of spine in patients from the third
group comparing to other researched groups (P < 0.05).
Registered changes were reflected in general spine
mobility, and its restriction was noticed in 27 (79.4 %)
patients from the third group.

Considering impact of hyperglycemia on the devel-
opment of diabetic arthropathy we analyzed the spine
mobility in children with diabetes, according to the status
of glycaemic control (Table 3).

The analysis showed that there was no violation of
the state of spinal mobility with ideal and optimal glycemic
control in patients with diabetes. At the same time lack
of compensation for the disease was accompanied by
decrease of mobility of all regions of the spine. The most
significant deviations from normative indicators were
determined in patients with glycemic control with a high
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Fig. 1. Diagram of variation of vitamin D amount in blood serum of children with diabetes according

to the disease duration.

1: group 1; 2: group 2; 3: group 3; 4: control group.
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Fig. 2. Variation diagram of the Thomayer test values, depending on the availability of vitamin D in
children with diabetes according to the duration of a disease.

1: patients with normal vitamin D levels; 2: patients with deficient levels of vitamin D; 3: control group.

risk for life. In these children, total spine mobility was
reduced by 17.6 times compared with the control group
(P < 0.01) and by 4.6 times compared to patients with
good compensation for diabetes (P < 0.05).

Vitamin D and periostin affect bone tissue. We have
studied the amount of vitamin D and periostin in the blood
serum of children with diabetes according to the duration
of the disease (Table 4).

The analysis of vitamin D deficiency showed lack
of significant difference in vitamin D provision between
children with diabetes and the control group (P > 0.05).
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We observed a decrease in blood serum vitamin D levels,
which is progressing with the increase of illness duration.
The variation diagram of vitamin D amount in blood serum
in investigated groups is given in Fig. 1.

As it is shown in Fig. 1, there was wide variation in
levels of vitamin D (26.0-42.0 ng/ml) in blood serum of
children with diabetes. The highest variability in the con-
tent of vitamin D in the blood serum was detected in
the group of patients with a duration of diabetes up to
1 year, concentration fluctuated within 28.0-42.0 ng/ml.
The range of 25(0OH)D values of the control group was
28.0-35.0 ng/ml. The individual analyses showed that
in the first year of the disease, vitamin D deficiency was
only 10 %. At that time, in group 2 in 50 % of children,
and in group 3 in 80 % of children there was a decrease
in vitamin D level (P < 0.05).

We have analyzed the relationship between the state
of general spinal mobility and the level of vitamin D provi-
sion (Fig. 2). As a result, the data obtained showed that
in children with diabetes mellitus, an insufficient level of
vitamin D provision was accompanied by a deterioration
in the state of general spinal mobility (Fig. 2).

As shown in Fig. 2, in patients whose vitamin D
content was in the range of 30—100 ng/ml, the Thomayer
test did not differ from the data obtained in the children of
the control group, and was 1.0 [0.0; 3.0] cm (P > 0.05)in
both groups. At the same time, children who were found
to be deficient in vitamin D had a worsening of the overall
mobility of the spine and showed a statistically signifi-
cant increase in the Thomayer test to 5.0 [3.0; 6.0] cm
(P < 0.05). Thus, the total mobility of the spine depended
on the level of vitamin D, which was confirmed by the in-
verse correlation between its content in the serum and
Thomayer test (r=-0.38, P < 0.05). There was an inverse
correlation between the content of vitamin D in the blood
serum and glycated hemoglobin (r=-0.41, P <0.05). Low
values of vitamin D were inherent in children with glycemic
control with a high risk for life.

The next stage of our work was the study of the con-
tent of periostin in the blood serum of children with
diabetes mellitus (Table 4). Analysis of the data showed
that the level of periostin in the blood serum of children
with diabetes mellitus had a wide variation of values
(8.0-225.0 ng/ml), but was statistically higher than its level
in the control group (P < 0.05) regardless of the duration
of the disease. It was conduct data analysis of the se-
rum periostin content in patients with diabetes mellitus
depending on the duration of the disease. A gradual
increase with the progression of diabetes with the highest
values in children with longer duration of diabetes was
established (Fig. 3).

Given that both vitamin D and periostin are involved
in bone metabolism [15], we examined the content of
the latter in children with diabetes mellitus, depending on
the level of vitamin D provision (Fig. 4).

Visual analysis diagram of variation showed that
children with low vitamin D supply had high serum peri-
ostin content and it was 140.00 [45.75; 177.75] ng/ml. At
the same time, in children with diabetes with normal supply
of vitamin D, the median concentration of serum periostin
was 44.0 [27.0; 64.0] ng/ml (P < 0.05). However, it did not
reach the control values (2.5 [1.3; 33.5] ng/ml, P < 0.05).
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The obtained data were confirmed by the inverse correla-
tion relationship of medium strength (r = -0.36, P <0.05) 240

between the level of periostin and the vitamin D content 290 _
in the blood serum of children with diabetes mellitus.
200
Discussion 180
All data obtained has shown that a violation of the functional 160
capabilities of the spine was observed, which was mani- 140
fested by a decrease in mobility in all its regions in children 120 o
with diabetes. The revealed changes were progressing in 100 o
the dynamics of the disease and occurred against the back-
ground of lack of diabetes compensation, insufficiency of 80
vitamin D and an increase in blood serum periostin. 60 o
It is known that bone is a dynamic system in which 20 5
the remodeling processes continuously occur: formation
and resorption of bone tissue. Provision of vitamin D 20 T D o Median
influences the process of resorption. In case of insuffi- 0 0 2575 %
ciency or deficiency of vitamin D there is a violation of 20 T span
bone homeostasis. In addition, it is believed that vitamin 1 2 3 4 without
D affects glucose homeostasis by acting directly on B-cells emissions
and indirectly through calcium regulation, since insulin se-
cretion depends on calcium [1 6]. Ourfindings also indicate Fig. 3. Varigtion diagrqm of periostin amount in blood serum of children with diabetes according
. R . . . to the duration of the disease.
an existing relationship between vitamin D and the state
of glycemic control in patients with diabetes. Our findings 1: group 1; 2: group 2; 3: group 3; 4: control group.
are consistent with other studies, which demonstrated a
significant improvement in glycemic control in the treat- 240
ment of vitamin D deficiency in children and teenagers 220
with diabetes [17].
Another marker of bone metabolism is periostin. It is 200
expressed in bone by osteocytes and plays a key role in 180
the regulation of osteoblast function and bone formation
[15]. Our results show that periostin can be a marker of 160
changes in the osteoarticular system and can be used as a 140 5 a
diagnostic tool in the development of diabetic arthropathy.
The results of our study show that one of the mechanisms 120
for increasing level of periostin in diabetes mellitus is 100 °
lack of vitamin D. Together, this leads to a violation of
the functional state of the joints, in particular the spine. 80
60
Conclusions 40 I
O Median
1. Children with diabetes are characterized by a dete- 20 O 25-75 %
rioration in the functional state of the spine in the form of 0 . : . : . T span
reduced mobility in all its regions, which progresses with without
1 2 3 emissions

an increase in the disease duration. One of the mecha-

nisms for the development of the revealed violations is Fig. 4. Variation diagram of periostin amount in blood serum of kids with diabetes according to

poor compensation for diabetes and vitamin D deficiency. the availability of vitamin D.
2. The results of our study prove that it is necessary
to determine the level of vitamin D in children with diabe- 1: patients with normal vitamin D levels; 2: patients with deficient levels of vitamin D; 3: control group.

tes mellitus. It requires timely correction of the deficit in
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Natodisionoriune 06rpyHTYBaHHA €PEeKTUBHOCTi 3aCTOCYBAHHSA
KBEpLETHHY B Tepanii KopoHaBipycHoi xBopo6ou (COVID-19)

l. A. SynaHeup@*AEF C, K, Lebeko@CE H. M. besyraa@®BP, |, A. OtpikoDB°

HauioHaAbHUI dapMaLEBTUUYHKI YHIBEPCHTET, M. XapKiB, YKpaiHa

Review

A - KOHLIEMNLLS Ta AM3aNH AOCAIAKEHHS; B - 36ip AaHuMX; C - aHani3 Ta iHTepnpeTauis AaHux; D - HanucaHHs ctatTi; E - peparyBaHHs cTatTi;

F - octatouHe 3atBEpPAXEHHS CTaTTI

3Baxatoum Ha BiaCyTHICTb edbekTMBHOI Ta 6e3neyHoi Tepanii xeopux Ha COVID-19, noLuyk HOBMX MeTOAIB NiKyBaHHS — Hali-
6inbLU aKTyarnbHa Tema B MeauLmHi Ta hapmalii. Bucoka netansHicts (7,1 %) BHacnigok po3suTKy rocTporo pecnipaTtopHoro
LVCTPEC-CUHAPOMY, SIKWIA 3yMOBNEHUI LIUTOKIHOBIM LUTOPMOM, AWKTYHOTb HEOOXIAHICTb PO3p0o6KM HOBUX MiAXOAiB 4O BNAMBY
Ha Pi3HOMaHITHI NaTOreHeTWUYHi NaHKW 3aXBOPIOBAHHS B KOMMMEKCHIN Tepanii Takux XBOPUX.

B ornsagi y3aranbHunu pesynsratii eKCnepuMeHTanbHUX i KNiHIYHUX SOCTiAXeHb LLOA0 BUBYEHHS (hapMaKomnorivyHyX BnacTu-
BOCTeW KBEpLETWHY (MexaHiamiB fii, (hapmakonoriyHmnx edekTiB) i nikapcbkux npenaparis, WO AOro MicTsATb, — KBepTuHy Ta
KopBiTuHy (nepopanbHa Ta napeHTepanbHa nikapcbki (hopMu), Siki HasiBHI Ha hapMaLeBTUYHOMY PUHKY YKpaiHu.

Pesynbratit uncneHHux gocnigxeHb CBig4aTh, WO KBepLETUH Mae (Cepeq iHLWKUX) BUCOKY NpoTu3anarbHy akTUBHICTb, NPOTH-
BipyCHY, MemBpaHocTabinidyBanbHy, iMyHOMOAYNOBanNbHY 1 aHTUOKCUAAHTHY Aiji. MexaHiamu peanisauii uux hapmakonoriy-
HUX edpekTiB fOOpe BMBYEHI Ta 3yMOBIIOTb MOXIMBICTb 3aCTOCYBaHHS KBEPLIETUHY SiK NATOrEHETUYHOI Tepanii (BnnvB Ha
Pi3Hi NaHKW NaToreHesy) y XBOPKX Ha KOPOHABIPYCHY iHekUito. Lie AnKTye HeobXigHICTb 3aiINCHEHHS! BIiANOBIAHMX KIiHIYHUX
BUNpobyBaHb LnX NpenapariB Ans npodinakTvky iHikyBaHHs Ta nikyBaHHs KOPOHaBIpyCHOI iHdeKLii. PesynbstaTti kniHiYHuX
BUNpoByBaHb MOXYTb CTaTU IHHOBALIiHO CTpaTerieto B NikyBaHHi xBopux Ha COVID-19.

Pathophysiological substantiation of the effectiveness of quercetine use
in coronavirus disease (COVID-19) therapy

I. A. Zupanets, S. K. Shebeko, N. P. Bezugla, I. A. Otrishko

Inthe absence of effective and safety therapy for COVID-19 patients, today the search for new methods of treatment is the most
actual topic in medicine and pharmacy. High mortality (7.1 %) due to the development of acute respiratory distress-syndrome,
which is caused by cytokine storm, dictate the need to develop a new approaches to the influence on a various pathogenetic
links of the disease in the complex therapy of such patients.

This review summarizes the data of experimental and clinical studies of the pharmacological properties of quercetin (mech-
anisms of action, pharmacological effects) and quercetin-containing drugs Quertin and Corvitin (oral and parenteral dosage
forms), which are presented on the pharmaceutical market of Ukraine.

The results of numerous studies indicate that quercetin has (among others) high anti-inflammatory, antiviral, membrane-sta-
bilizing, immunomodulating and antioxidant effects. The mechanisms for the realization of these pharmacological effects
are well studied and make it possible to use quercetin as a pathogenetic therapy (effect on the various pathogenesis links)
in patients with coronavirus infection. This dictates the need for the conducting of appropriate clinical trials of these drugs
for the prevention and treatment of coronary infection. Clinical trials results may be an innovative strategy in the treatment
of COVID-19 patients.

Natodusnonornueckue 060cHoBaHue IPPEKTMBHOCTH NPUMEHEHUA KBEPLETUHA
B Tepanuu KOpoHaBUpYCHOM 6one3snu (COVID-19)

W. A. 3ynaneu, C. K. LLiebeko, H. . be3yraas, U. A. OTpuLLKO

Mpw otcyTcTBUM adbdpekTnBHOM M Ge3onacHom Tepanum 6onbHbIx ¢ COVID-19 nonck HOBbIX METOAOB neyeHus — Hanbonee
aKkTyanbHas Tema B MeguumHe 1 hapmaumn. Beicokas netansHocTb (7,1 %) BCrieAcTBMe passuTS OCTPOro PecnMpaTopHoOro
ANCTPECC-CUHAPOMA, KOTOPbIN 0BYCMOBEH LIUTOKMHOBBIM LUITOPMOM, AUKTYHOT HE06X0AMMOCTb pa3paboTki HOBbLIX NOAXO0B
K BMWSIHUIO Ha pPa3niyHble NaToreHeTUYeckue 3BeHbs 3aboneBaHns B KOMMMEKCHOM Tepanii Takux GOnbHBbIX.

B 063ope 0606LueHbl AaHHbIE 3KCMEPUMEHTaMbHBLIX U KIMHWYECKUX UCCMEefoBaHWA NO U3yYeHWo dhapMaKonornyeckux
CBOWCTB KBEPLIETUHA (MEXaHM3MOB AENCTBUS, (hapMaKkonornyecknx ahdeKToB) 1 KBEPLETUHCOAEPXKALLMX NIEKAPCTBEHHBIX
npenapatoB KBepTuH 1 KopeuTuH (nepoparbHas U napeHTepanbHas nekapcTBeHHbIE hopMbl), KOTOpble MpeacTaBneHbl Ha
(hapmaLeBTUIECKOM pbIHKE YKpauHbl.

PesynbraTsl MHOrOYMCNEHHbIX CCRenoBaHWA CBMAETENbCTBYIOT, YTO KBEPLETUH 06adaeT (Cpean NpoYmnX) BbICOKOW NPOTH-
BOBOCMaNMTENbHON aKTUBHOCTbIO, MPOTUBOBMPYCHBIM, MEMOPaHOCTabUIN3NPYHOLLMM, UMMYHOMOLYMMPYHOLLUM N aHTUOKCH-
[aHTHbIM aencTBueM. MexaHuaMbl peanmaaumm aTux hapMakonormiecknx apdekToB XopoLUo 13yyeHsl 1 0bycroenmBatoT
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Ornaam

BO3MOXHOCTb MPUMEHEHWS KBEPLIETVHA B KaYECTBE NaToreHeTMYeCkomn Tepanuv (BIIUSIHWE Ha pasnuyHble 3BEHbS NaToreHe3a)
y GOMbHbIX KOPOHABUPYCHON MHCbEKUMER. DTO ANKTYET HEOOXOAMMOCTL NMPOBEAEHUST COOTBETCTBYIOLMX KITMHUYECKUX UC-
MbITAHWA STUX NpenapaToB Ans NPOUNAKTUKA MHDULIMPOBAHWS U [Ns NeYeHUsl KOPOHaBUPYCHOMN MHeKLMW. Pesynbtarsl
KIMUHUYECKUX UCTIbITAaHWIA MOTYT CTaTb MHHOBALMOHHOMN CTpaTernen B fieveHumn 6oneHbix COVID-19.

HWHi HaNBaXNMBILLOK MEAWKO-COLianbHOK NPoGnemoro
B YCbOMY CBITi CTarna naHAeMmist KOPOHaBipYCHOT iHGheKL;i
(COVID-19) - Hacnigku Ans cycninbCcTea, CUCTEMI OXOPO-
HW 30,0POB’S Ta 151 CBITOBOT EKOHOMIKV HenepeatadysaHi
Ta KatacTpodivHi. 3a oQiLiiHOK CTAaTUCTMKOKD, CTaHOM
Ha 30.04.2020 p. cmeprenbHi Bunagku COVID-19 cra-
HOBNATL 7,1 %, @ 3-NOMiX TUX, XTO HUHI XBOpItoTb, 54 599
navuieHTiB nepebyBatoTh Y KPUTUHHOMY CTaHi. Y 3B'A3KY 3
COVID-19 BOOS oronocuna Haa3suyaiHy cuTyalito B
ranysi CycnifisHOi OXOPOHW 300POB'S.

KopoHagipycHa xBopo6a acoLitoeTbCsl 3 BUPaXXeHUM
3anasnbH1UM NpoLEeCcoM, 30KpeMa LIUTOKIHOBUM LUTOPMOM
[1-3].

OcTaHHimM yacom yce Ginblie yBarm BYEHi Npu-
AinATb poni iMyHo3ananbHUX MexaHi3MiB y na-
ToreHesi COVID-19, ocobnuso nig 4Yac BUBYEHHS
MexaHi3MiB pO3BUTKY yCKNafHeHb Liei naTtonorii,
HaliHe6e3neyHiWwnm cepen SKUx € rocTpuin pecni-
paToOpHUN ANUCTPEC-CUHAPOM [2], KW PO3BMBAETHCA
y 15-33 % xBopwx. BBaxatoTb, L0 OAHIE 3 FTONOBHUX
NaHOK MOro naToreHesy € kackag LIMTOKIHOBUX peakLi
(rinepumTokiHemia — IL1B3, IL-2, IL-6, IL-7, IL-8, IL-17,
IFNy, G-CSF, MCP1, TNFa Towyo) [2-4], Akuit yMOBHO
Ha31BalTb «LIMTOKIHOBUM LUTOPMOMY», BUHUKAE B Op-
raHiamMi XBOpPOro BHaCMiAOK HAAJSIMLIKOBOI aKTUBHOCTI
HevpodiniB Ta IXHbOI 30aTHOCTI YyTBOPKOBATU NO3aKIi-
TWUHHI HenTpodinbHi nacTkn (NETS) [5]. Y 3B’A3Ky 3 LM
BUHWKAE NOriYHe NMUTaHHS LLOAO poni efko3aHoidiB y
natorexesi COVID-19, wo BigirpatoTs ponb Meaiatopis
3ananbHoi peakLii Ta HepO3PUBHO NOB’A3aHi 3 CUrHamNb-
HUMM Kackafjamu, Lo peanisytoTbCs 3aBASKW LIMTOKIHaM
Ta iHWWUM cUrHanbHUM Monekynam. MNpunyckatTb, LWo
eiiko3aHoiau, 0cobnneo npoctarnaHamH E,, BUKOHYTb
Of1HY 3 NPOBIAHWX (PYHKL Yy pO3BUTKY iMyHO3ananbHUX
i 3ananbHo-AecTpyKTMBHMX npouecis npu COVID-19 [6].

OTxe, NepcneKkTVBHUM HWHI € KBEPLIETUH sk Gionoriy-
HO aKTMBHa PE4OBMHA NPUPOOHOTO MOXOMKEHHS, LLO 3AaT-
Ha YMHUTM HecreLmdivHMiA BaraTorpaHHWIA KOMMNEKCHMIA
BMMB Ha 3ananbHO-AeCTPYKTUBHI MPOLIECH B OpraHiami,
MPUrHIYYO4M aKTUBHICTb BIiflbHUX pajwvkanis, enkosa-
HOIZIB, LIMTOKIHIB Ta iHLIMX PEYOBWH, ki OepyTb yyacTb
Y PO3BUTKY Npo3anarnbHWX CUrHamnbHWX kackagis [7—9].

Hansigomiimm apmakonoriyHuM eqekTomM Keep-
LETUHY € aHTUOKCUAAHTHWIA, SKWIA peanisyeTbCs Yepes
3AaTHICTb NOTMMHATW CYNEPOKCUAHI paguKanu, CUHITET-
HWI KNCEHBb, iHriByBaTN yTBOPEHHS NiNigHNX NEPOKCUAHNX
pagvkanis [10] 3aBasikv 0coGNMBOCTAM XiMiYHOI Oy10BM
oro monekynu [11]. Ane Bce 6Ginblue yBarn KBepLETUH
npuBepTae SK NpoTM3ananbHWi 3acif 3 ansTepHaTUBHUM
MexaHiaMoM fii. He3Baxatoum Ha Te, L0 BiH 30aTHUIA
npurHivysaTty 6ioTpaHcchopMallito apaxifoHOBOI KUCIOTU
3a 000Ma BigoOMMMM MeXaHi3MaMy — LIKNOOKCUreHasH!M
i ninookcureHasHum [12,13], nepeBaxHWI iHribyBanbHUn
BMMB KBEPLETUH, B@3YMOBHO, YMHWTL cCame Ha 5-nino-
OKCUreHasy Ta CUHTe3 NenkoTpueHis [14].

EkcnepumeHTanbHO BUSIBNEHO: KBEPLIETUH MOXe
6e3nocepenHLO NPUrHiyBaTK OCHOBHI MegjiaTopy 3ana-
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NEeHHS, NepeLLKOKatoym CekpeLlii ricTamiHy N aKTUBHOCTI
anoaHTUreH-cneumiYHMX LMTOTOKCUYHKX T-niMcpoumTis,
iHTepnelikiHy IL-8 i chakTopa Hekpo3y myxnuHu (TNF-a)
[15]. Bucoky aHTUricTaMiHHy akTUBHICTb KBEPLIETUHY Mifg-
TBEPMAPKEHO KNiHIYHO [16]. KBEpLETUH MOXeE B3aEMOLISTH
3 cucTeMor nonichocdoiHo3nTUAIB, WO Mobini3yoTh
KanbLii, Ta iHWUMK efleMeHTamMn LbOro CUrHamnbHOro
kackagy. Lle mogyntoe 6e3niy BHYTPILLHbOKMITUHHNX
peakLiii, BKIYaouy YTBOPEHHS Ta CekpeLito MediaTto-
piB 3ananeHHsl, NPOLECH 3ropTaHHsl KPOBi, CKOPOYEHHS!
rnagkoi MyckynaTypu, Aesiki iMyHHi peakuii Towo [17]. Y
JOKNIHIYHMX JOCNIMKEHHSX in vitro KBEPLETUH NokasaB
CYTTEBE 3HWDKEHHS PIBHS MapKepiB 3amaneHHs, siK-oT
NO-cuHTasa, LIOr-2 ta C-peakTnBHWUIA NPOTETH Y KynbTypi
KniTMH renatoumTies ntoguHn [18]. MpoTtusananbHi Bna-
CTUBOCTi KBEPLIETWHY MIATBEPIKEHO TAKOX Ha MOZENSX
af’toBaHTHOrO apTpuTy y rpusyHis [19,20].

[yxe 6arato ekcnepymeHTanbHUX 4OCHimpKeHb Npu-
CBSIYEHI BVBYEHHIO BMIIMBY KBEPLIETMHY Ha Mpo3anarnbHy
€KCMpecio UMTOKIHIB, LLIO BKITHOYatoTh, nepeaycim, IL-1p,
TNF-aTalL-6. Y gocnimkeHHi [21] noBe4eHO: KBepLETUH
3a YMOB (pebGpUbHUX CYA0M Ha THi NpeHaTansHoro cTpe-
Cy B LLypiB 3MEHLLYBaB piBeHb Npo3ananbHUX LTOKIHIB
(IL-6, IL1B, TNF-a) Ta 36inbLuyBaB piBeHb NpoTu3anans-
Hux (came IL-10) UMTOKIHIB, @ OTXe nokasas Henponpo-
TEKTOPHY aKTUBHICTb (MpoTu3ananbHy, NPOTUCYAOMHY,
MPOTUCTPECOBY).

B iHWwomy gocnigxeHHi [22] aBTopy BMU3HA4MNu
BVCOKMI MOTeHLian (raBoHOIfIB, 30KpeMa KBEPLETUHY,
MiZ Yac MikyBaHHA XPOHIYHMX 3anarnbHuX i HeaananbHWX
3axBoptoBaHb. [loBeAeHo, Lo hraBoHOIAN 3MEHLLYIOTh
ekcnpecito IL-6, IL-8, IL1B, TNF-a sik OCHOBHMX npo3a-
nanbHMX i 4obpe BUBYEHMX LIMTOKIHIB.

MpoaHanisyBaBLwK pe3ynbTaTy JocnigxeHHs [23],
3'ACyBanu: KBepLETUH iCTOTHO iHribye npogykuito TNF-a
3anexHo Bia Ao3n. OTpuMaHi pe3ynsratm € foKa3oM
npoTu3ananbHux ePeKTiB KBEPLIETUHY, LLO onocepeako-
BYIOTbCS iHriGyBaHHAM npo3ananbHoro umtokiy TNF-a
3a gonomoroto Mogynsauii NF-kB1 ta Ikp.

Omxe, KBEPLETUH MOXHa BBaXaTu NepcrnekTMBHUM
nig Yac nikyBaHHS anepriyHoi NaTomnorii, XPOHIYHMX
3anasnbHUX (y TOMy YMCIi @BTOIMYHHUX) i He3ananbHKUX
(xBopoba AnbLirefimepa) 3aXBOPHOBaHb.

OpHuM 3 ocobrnuBux edekTiB KBEPLETUHY € HOro
3axuCHa [ist Ha eHOoTenilt CyaunH, Lo Mae BaXnuBe 3Ha-
yeHHs npu COVID-19, ockinbku npw iy natonorii Hemm-
Hy4e PO3BMBAETLCS eHAoTenianbHa AncdyHkUisa [24]. Y
HaraTbox ekcrnepuMeHTarnbHUX AOCTIMKEHHSAX OBEAEHO,
LU0 KBEPLETUH MOXeE BiJHOBIHOBATY MOPYLLEHHS PyHKLT
CYOVHHOTO E€HAOTENi LUMSXOM NOCUNEHHS! aKTUBHOCTI
eHgotenianbHoi NO-cuHTasu, nigBULLEHHS BMICTY Npo-
crarmanauHy F, 1a NO 'y kposi [25,26] BHacnifok Bnnvey
Ha NO-ryaHininuuknasHui kackag, rinepnonspusadinHumn
dhakTop eHOOTENIKO Vi 3HKEHHS BMICTY eHaoTeniHy-1[27],
yepes 3HWKEHHS YLLIKOZKYBarbHOrO BNnmBY 3 GOKY aHrio-
TeH3uHy |l 1 NoB’A3aHoi 3 LM NpoadyKLii CynepokeuaHux
papvkanis [28], a Takox 3aBAsKV BiZHOBNEHHIO BanaHcy
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B cuctemi NO, NO-cuHTas i cynepokeugy [29]. Baxnmeo
TaKoX, WO KBEPLETUH 3axuLiae engoTenianbHi KiTuHn
Big anonTosy [27].

Y Hu3Ui gocnigxeHb MokasaHo, L0 KBepLeTWH
MOXe STV SIK apTepianbHU Ba3ogunsTaTop, 30Kkpema
y KOpPOHapHUX apTepisx, niguLyo4mn piseHb LAM®
B eHpoTenianbHMX KniTMHax Ta iHribytoun arperadito
TpombGouuTie [30-32]. o Toro X, oro aHTUarperaHTHWiA
edekT, MOXIMBO, 3yMOBMEHWI iHribyBaHHAM YyTBOPEHHS
TpomboKcaHy A, y TpomBounTax i napanenkHo 6nokafoto
BiAMNOBIAHWX PELIENTOPIB. SHMXEHHS CUHTE3Y TPOMOOKCa-
HY BUKNWKaHE, WMOBIPHO, MPUIHIYEHHAM aKTUBHOCTI
LmknookcureHasm [33-35].

®naBoHOIaM BXE AABHO BUKIMKANM HayKOBWIA iHTE-
pec Sk NPOTUBIPYCHI 3ac00U — y HU3Li JOCTILKEHb BOHU
nokasanm iHribyBanbHWIA BB Ha NpoTeasy PisHNX TUNIB
KOpOHaBipyciB. Y AesKNX eKcriepuMeHTax 4OBeOEHO iH-
ribyBanbHWIA BNNWB (hriaBoHOILIB, BKIKOYAKOUM KBEPLIETVH,
wopo 3C-nogi6Hoi npoteasn (3CLpro) Ta nanaiHomno-
LibHoi npoteasn (PLpro), siki 6epyTb yyacTb y Npoueci
NpOTeOoni3y, a OTXe, € BaXIMBUMM NS iHIKyBaHHS Ta
penpoaykuii SARS-CoV-2 [36—46].

B in vitro gocnimxeHHsX KBEPLETUHY BU3HAYMIN 10r0
edeKTUBHICTB (iHribyBaHHSIM 3BOPOTHOI TPaHCKpMNTasm)
oo GaraTbox BipyciB, 30kpeMa Bipycy iMyHogediLumTy
MIOAVHY A IHWKX PeTPOBIpyCiB, Bipycy repnecy | tuny,
Bipycy nmoniomienity | Tuny, Bipycy naparpuny Il Tuny,
pecnipaTopHO-CYHLMTIANbHOTO BIpyCy Ta BipyCy renatuty
C. Tak, pesynbrati AokniHiYHMX gocnimkeHs Wong et al.
(2017) Ha npumaTax cBig4aTb NPO eOeKTUBHICTb 3aCTO-
CyBaHHs KBEpLETVHY y BUNaaKy iHoikyBaHHs Bipycom 3ika
[47]. Y pocnimxeHHi Yao et al. (2018) BUsiBUNM akTUBHICTb
KBepLeTWHY Loao eHTeposipycy-71 [48].

EkcnepuMeHTarnbHi AOCTIIKEHHSA NoKasanu Takox
NPOTUBIPYCHWI NoTeHUian kBepueTuHy npotu SARS-
CoV-2 [35,49]. 3'acyBanu, WO KBEPLETUH iHribye
TpUNcMHONoAibHI cepnHOBI NpoTeiHasn B MIKPOMOMSIPHIX
KOHLIEHTPALiSX LUISXOM 3B’A3yBaHHs ABOMA CyCiaHIMM
EHONBHUMU TiPOKCUNBHUMI FpynaMmn 3 aMiHOKMC-
NOTHUMU 3aMULLIKaMK KaTaniTUYHOTO LIEHTPY NpoTeasw,
30Kpema 3 kaTaniTyHO BaXSTMBUM 3anULLKOM rIyTami-
HOBOI KMCMOTW, LU0 € XapaKTEPHOK O3HAKOK MpoTeas
6GinbLuUOCTi BipyCiB.

Bpaxosytoun HanexHicte SARS-CoV-2 fo poauHu
KOPOHaBIpyCiB, L0 BUKMMKAKOTL Pi3HOMAaHITHI 3axBO-
PIOBAHHSA AMXanbHOi CUCTEMMU, aKTUBHICTb KBEPLIETUHY
NpOTeCTOBaHa LWOAO iHWUX BipyCiB Uiei poauHu. Tak,
aocnipxerns Yi et al. (2004) nokasano, Lo KBeEpLETUH
6roKye HaZXOMKEHHS Y KIITUHY iHLIOTO KOPOHAaBipycCYy,
Lo 3yMOBIIIOE TOCTPY pecnipaTopHy BipyCHy iHdeKLito
(TPBI) [36]. OocnimkeHHa Nguyen et al. (2012) Takox
MigTBEpAUNO NPOTUBIPYCHY akTUBHICTb kBepLUeTuHy [40].

OTxe, YUCNIEHHUMU eKCNEPUMEHTaNbHUMU [0-
CnigKeHHsIMU [OBeAEHa NPOTUBIPYCHA aKTUBHICTb
KBEPLIETMHY, 1010 MO3UTUBHWIA BNIIB Ha PisHOMaHITHI Na-
TOreHETUYHI NaHKV Pi3HNX NaTosoriYHKX CTaHiB, 30KpemMa
B NaTtoreHesi iHgeKuinHoro npouecy. Kpim Toro, kBepLeTuH
Mae Tak 3BaHy OpPraHOMPOTEKTOPHY aKTUBHICTb.

oo akTyanbHOCTI MOLUYKY HOBUX METOAIB Mpo-
inakTMKkn Ta NikyBaHHA rocTpOro pecnipaTtopHoro
anctpec-cuHapomy npu COVID-19, Buknukae iHTepec
3aXUCHWIA BMIIMB KBEPLIETUHY LLOAO AMXaribHOT CUCTEMM
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11, 0cOBNMBO, NereHeBoi TKaHWHK. Y aocnimpkeHHi Kumar
et al. (2005) BusiBNEHO, WO KBEPLETUH BiOHOBIIOBaB
KOHLIEHTpaLjito BaraTbox aHTWOKCMAAHTIB (kaTanasa,
rnyTaTioHaMCMyTasa, CynepokCMaaMCMyTasa) B NIEreHsx
nabopaTopHuX rpu3yHiB, ki Oynu 3apaxeHi Bipycom
rpuny A [50].

3acTocyBaHHS KBEPLETUHY B KOMMIEKCI 3i CTaHaapT-
HOHO CXEMOI0 NiKyBaHHS MHEBMOHIT ICTOTHO NoninLUyBasno
pesynbTaTu MiKyBaHHA OiTEN, 3HWXKYIOUM MOKa3HUKK
€HOreHHOI iHTOKCKKaLT Ta ninonepokcuaadii, a Takox
NiOBULEHHA aKTUBHOCTI aHTMOKCMAAHTHOI CUCTEMM
[51]. BkntoyeHHs1 KBepLETMHY A0 CKragy KOMMIEKCHOT
Tepanii 4ano MOXNMBICTb 3HU3UTY TPUBANICTb OCHOBHMX
KNiHIYHVX NPOSIBIB MHEBMOHIi B AiTEN, 30KpeMa 03HaK au-
xanbHoi HegocTaTHocTi [52]. [ouinbHICTb 3acTOCyBaHHS
KBEpPLIETUHY NOKa3aHa TakoX Y NaLieHTIB i3 3arocTPeHHAM
OpoHxianbHOI aCTMM Ha T1i nocuneHoi 6asncHoi Ta Npo-
TuBIpycHoi Tepanii [53].

Y noLuyky HaykoBO OBIpyHTOBaHWX METOLIB NiKyBaHHS
CbOrOLIEHHS IVKTYE HEOOXIOHICTb 3AINCHEHHS KMiHIYHMX
BUNpobyBaHb (KB) LWoAo BMBYEHHS eheKTUBHOCTI Ta
6e3neku He TinbKK Nikapcbkux 3acobis (J13) eTioTponHoi
(came npotusipycHux J13), npodinakTnyHoi (po3pobka
BaKLVHK) Tepanii, ane i natoreHeTUyHoi (Bnnvey Ha LiLLI
ToLo) Tepanii. HuHi B nowykax HagiiiHnx MeToaiB niky-
BaHHs Ta npodinaktukm COVID-19 3gjicHiotoTb noHag 20
KniHiYHMX BUNpobyBaHb Y pidHnx kpaHax (CLLUA, Bpaawnis,
KHP, Benuka bpuTanis ToLwo).

IHTepec [0 KBEPLETMHY sik 3acoby npodinakTuky Ta
nikyaHHs COVID-19 npw umumanii roctpori Liei npobne-
MU BXe 3HaNLLIOB BiAryk y 6aratbox axisujb.

3okpema, foktop P. Marik pekomeHzaye oHOBNEHui
(i 15 kBiTHA 2020 p.) npoTokon Tepanii ANs NavjieHTiB
i3 COVID-19 «Critical Care COVID-19 Management
Protocol» (evmc.edu/covidcare) [54]. Tak, Ans 3HWKEHHS
BaXXKOCTi 3aXBOPIOBaHHS B 0COONMBO Bpa3nmBux ocCib
(Bikom noHap 60 pokiB), a Takox Ans nauieHTiB i3 ner-
KOIO CMMMTOMATMKOK ANs NPOinakTuki Ta MikyBaHHs
3anpornoHOBaHO 3aCTOCOBYBATV KOMOIHALLit0 KBEPLIETUHY
Ta BiTamiHy C no 250-500 mr gBivi Ha geHb. OgHovacHe
3aCTOCYBaHHS KBEpLETUHY 3 BiTaMiHOM C BUKNMKae
HayKOBO-NPaKTU4HWIA iHTepec. MNoeaHaHHs Lmx 3acobis
MO>E CMPUATW MOCKUINEHHIO @aHTUBIPYCHOI Aii KBEPLETUHY.
MipcTaBoto Ans Takoro NpUNYLLEHHS € JOCTIMKEHHS NPO
Te, LWo kombiHavist 500 Mr ksepLieTUHY Ta 250 Mr BiTamiHy
C 3HWKXyBana NoLKOMKEHHS KMITUH, @ TaKOX 3MEHLLIYBa-
1a BMICT MapkepiB 3ananeHHs [55].

3acTocyBaHHs KBEPLETUHY B NiKyBaHHI XBOPUX Ha
COVID-19 nnaHyeTbCA TaKOX y AOCTIKEHHI KAHALCbKNX
ydennx Chrétien i Mbikay (2020), ski MatoTb BENUKUI
[OCBIf AOCTIKEHb BNIVBY KBEPLIETUHY HA NpoLecy ni-
KyBaHHS rOCTpUX pecnipaTopHUX iH(DEKL Ha TBAPUHHKX
mogaensx. 3a NPOTOKONoM, K1 po3pobunm, MaHyeTbCs
3acToCOBYBaTH Ai€TUYHY [0DOaBKy KBEpLETUHY B [03i
500 mr npoTArom ycboro nepiogy fnikyBaHHS 3a yvac-
Tio 1000 xBopux [56]. Baxnueum acnektom € Te, WO,
ockinbkn FDA 3aTBepavB KBepLETUH sik 6e3neyHy ans
CMOXMBAHHS NIOAMHOK PEYOBYHY, CTAE HE aKTyaslbHUM
[iokas 6e3nekun B ymoBax ekcriepumeHTy. OTxe, KBepLie-
TWH € JOCTYNHUM Ans nikyeaHHs. MNepenbayaeTbes, Wo
3acTOCyBaHHS KBepLETVHY B nikyBaHHi COVID-19 matume
Baromi hapMakoeKkOHOMIYHI NepeBaru, OCKifNbKW BapTiCTb
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Ornaam

TaKoro nikyBaHHsl cknagatme 2 gonapu Ha foby Ha
O[HOro NaujeHTa.

YBOASA4M KBEPLIETUH Y MPOTOKOMNM MEAUKAMEHTO3HOMO
3abesnevenHs npu COVID-19, cnig 6patu fo yearu, Wwo
npwv SOBONI rIMOOKOMY BUBHEHI aHTUBIPYCHOI i (pUHO- Ta
eHTepoBipycy, Bipyc renatuty C, Bipycu rpuny, Bipycy 3ika
Ta MeHro) [57-65], BiH xapakTepun3yeTbcs 6e3nepeyHo Bu-
COKMM MOTEHLianoM aHTUOKCMAAHTHOI, aHTUTMOKCUYHOI,
npoTW3ananbHoi, iMyHOMOAYMoBarbHOI, kKapaio-, Hedbpo-
Ta renaTonpoTEKTOPHOI aKTUBHOCTI [66—67].

lMpotsrom 6araTbox AecaTvpid B YkpaiHi 3aiiicHioBanm
LOCTimKEHHS 3 po3pobrneHHs Ta hapmakonoriyHoro Bu-
BYEHHSI NiKAPCHKMX Npenaparis, Lo MiCTATb KBEPLETHH Y
Pi3HVX Nikapcbkyx hopmax (BHYTPILLHE N NapeHTepanbHe
3acToCyBaHHs1). HuHI Ha BiTYM3HAHOMY (hapMaLeBTUY-
HOMY PUHKY 3apeecTpoBaHi 2 nikapcbki npenapatu Bu-
po6HuuTea MAT «HBL| «Bbopuariscbkuin XP3»: KeepTuH
(TabneTkw xyBanbHi no 40 mr) i KopsiTuH (nioginisar ans
po3umHy Ans iH'ekuin no 0,5 r), — 3acToCyBaHHA AKUX y
npotokonax nikysaHHs COVID-19 npu cyyacHomy cTaHi
uiei npobnemu B YKpaiHi MOXe Matu cTaTyC nuTaHHs
HaLlioHarnbHoi 6e3neku.

Mpenapat KeepTuH y dopmi yBanbHWX TabneTok
Mae CyTTeBI mepesarv Haj iHWWMW BiGOMUMM Y CBIT
KBEPLIETVH-BMICHUMM npenapatamut Ta LIETUYHUMMK [0-
GaBkamu 3a nokasHukamu hapMakokiHeTUKW. 3aBasKu
3aCTOCYBaHHIO OCOBINMBOIO CKMazy [AOMOMIXXHUX PEHOBUH,
LU0 MICTUTb MOAMMIKATOP PO3YMHHOCTI NEKTWH, BAANOCS
CYTTEBO MOMINWWTW NOKa3HWKN BIOJOCTYMHOCTI KBEp-
LETUHY. TpoTAroM ekcnepuMeHTanbHOMO LOCTILKEHHS!
apmakokiHeTnkn KBepTuHy nokasaHo 36inblueHHs
6iofOCTYNHOCTI KBEPLETUHY BAECATEPO MOPIBHSIHO 3
HaTUBHOO CybCcTaHLUieto [68].

3BaXxatoum Ha yCKnagHeHHs 3 00Ky CepLIeBO-CYANHHOI
CHCTEMW, CMIPULMHEHI BMIIMBOM $IK CaMOrO KOPOHaBIpyCYy,
TaK i npenaparis, SKi 3aCTOCOBYIOTb Nif Yac NikyBaHHS
COVID-19 [1-3], akTyanbHAMK € AaHi Npo kapaionpo-
TEKTOPHWI BNNvB KBEPTWHY, LLO OTPUMaHI B HW3LL JOKNI-
HIYHMX JOCTiAKEHb.

Y komnnekcHoMy JocnimkeHHi edpekTuBHocTi Keep-
TWHY Ans 3anobiraHHs rinepTpodii Ta peMofentoBaHHS
Miokapaa pi3HOro r'eHesy B LLypiB BCTAHOBMEHO, WO
3aCTOCYBaHHS Npenapaty MnoninLyBano reMoaMHamiuHi
napamMeTpy, 3VMEHLLYBamno BUPa3HIiCTb (hiOPOTUMHMX 3MiH
y Miokapgj; Lie CBif4YMTb NPO MOro KapAionpoTEKTOPHY Aito
[69]. ExcnepvimeHTanbHa Tepanis KeepTuHOM npw i3onpo-
TEepEHOI-iHAYKOBAHOMY YLLKO[PKEHHI Miokapaa crpusina
3MEHLLIEHHIO MaCOBOro koediLlieHTa CepLisi TBApUH i CYTTEBO
3anobirana po3BuUTKy sk AUAY3HWX iHTEPCTULLIANBHKX, TaK i
ocepenKoByX BPOTUYHYIX NpoLeciB y Miokapai. Ha mogeni
ZOKCopy6ILMHOBOI Kapgajomionarii BCTaHOBMIK, Lo KBepTiH
cTabiniaye yHKLiOHaNbHI NOKa3HUKW Miokapaa Ta YMHUTb
BUPA3HWUA aHTWOKCUOAHTHUI ehekT, Mpo O CBiAYMIO
MNiABULLEHHS aKTUBHOCTI (DEPMEHTIB aHTUOKCUOAHTHOMO
3aXMCTY Ta 3HWKEHHS NPOAYKTIB ninonepokcuaaii [70].

Bpaxoyroun nobiyHi ecpekTn, WO MatoTb Micue nig
yac ximiorepanii COVID-19, nos’si3aHi 3 3aCTOCyBaHHAM
XIOPOXiHY, aHTWBIPYCHVX NpenapartiB ghasinipasipy Ta
pemzaecuBipy, siki NPOSIBNSAKTL JOBOMI CUMbHY renaro-
TOKCUYHICTb, 3acTocyBaHHA KBepTuHy € AouinbHUM,
3BaXaK4M Ha 1Oro renaTtonpoTekTopHy Aito. Lle Takox
MiATBEpIKEHO Mif Yac ekcnepumMeHTy [71].
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[o dakTopis pu3unky npu 3axsoptosaHHi Ha COVID-19
HaneXuTb TaKOX LiyKpoBui AiabeT i natonorii HUpoK. Y go-
CifyKeHHi BnnmBy KepTuHy Ha meTaboniyHuii cCrHapom
y LLypiB, iHAYKOBaHWI BUCOKOPYKTO3HOLO AIETOI0, BCTa-
HOBIEHO: Nif, I0ro BNIIMBOM Bi0YyBa€TLCA ranbMyBaHHs
PO3BUTKY iHCYNIHOPE3NCTEHTHOCTI Ta IHTONEPaHTHOCTI
[0 ByrneBogiB [72]. HedponpotektopHa gis KBepTuHy
niaTBEpOXeHa B EKCNEePUMEHTAmNbHNUX AOCTIMKEHHSX
3a YMOB PO3BUTKY YpaXeHb HMPOK Pi3HOI eTionorii, ae
BiH MaB MO3UTWBHUI BNMWB Ha MOKA3HWKKU CTPYKTYp-
HO-(PYHKLIIOHAINBHOTO CTaHy HUPOK, CNPUSB HopManisaLii
BUAINbHOT PYHKLT HUPOK Ta @30TUCTOTO OOMIHY 1 YMHMB
aHTUOKCUAAHTHY Aito [73-75].

OcTaHHi fgaHi BKa3ylTb TAKOX Ha HENPOTOKCUY-
Huin BNnB SARS-CoV-2, sikuii NposiBNSIETbCS K ro-
CTPWA PecnipaTopHUn AUCTPEeC-CMHAPOMA BHACMIAOK
TOKCWMYHOTO MOLUKOKEHHSI CTOBOYpa MO3KY, L0 npw-
3BOAMTL [0 po3nagy KapAiopecnipaTopHOro LEHTPY
[1]. LiepebponpoTekTopHuin BNIMB NpenapariB KBep-
LeTWHY JOBEAEHO Ha Mofeni MigrocTpoi HenetanbHol
iliemii MO3Ky B LLyPIB, SKWA BU3HAUMNM 3@ HOpManiaa-
Liet0 pyxoBO-A0CTIAHULBKOT aKTUBHOCTI, NiABULLEHHAM
pi3nMyHOi BUTPMBANOCTi Ta 3MEHLUEHHSIM IHTEHCUBHOCTI
BilbHO-PaAMKaNbHOMO OKUCHEHHS Y CTPYKTYPaxX MO3KOBHX
TKaHWH [76].

Mpenapat KepTuH Takox Mae npoTusananbHi Bra-
CTMBOCTI. B foCnimKeHHi Ha MyLwax Ha Mogeni rocTporo
acenTUYHOrO 3ananeHHs, LWo BUKNMKaHe pisHMMK dro-
roreHamu, KBepTuH nokasaB aHTUeKCyOaTuBHUIA ehexT
Pi3HOrO CTYNEHs BUPaXXeHOCTi 3aMexHO Bif BUKOPUCTaHOI
MOZeNi Ta MEXaHI3MIB 3ananbHOI peakLii, WO 3yMOBIHO-
t0Tb ii PO3BMTOK [77].

B ekcnepuMeHTanbHUX i KNiHIYHUX SOCRIMKEHHSX
foBefeHo BUCOKY Ge3neky KeepTuHy. BiH mokasas
BIZICYTHICTb NOGIYHMX edheKTiB i XOPOLLY NEPEHOCHICTb
y 3noposux fobposonbuis [67]. MokasHuk JI, npu
BHYTPILLHbOLLTYHKOBOMY BBEZIEHHI Npenapary B MULLEN
nepesuwyas 5000 mr/kr, y wypis — 10000 mr/kr, wo
[arno MOXNUBICTb knacugikyeaTt KBepTWH SK NPakTU4YHO
HETOKCUYHY PEYOBUHY [77].

[Ons KopsiTuHy, Skuii € nioinisoBaHMM NMOPOLLKOM
AN iH'eKLin, NnpuTaMaHHi BCi hapmakonoriyHi edekTu
KeepTuHy, ane npw 6inbLLuOMYy pPiBHI €(EKTUBHOCTI, LU0
3yMOBEHO CTOBIACOTKOBOO BiOAOCTYMHICTIO Ha TN XOpo-
LUIOI NePEHOCHOCTI B NaLlieHTiB [67,68]. apmakokiHETUYHi
BacTuBOCTi KOpBITUHY PETENbHO BUBHMIN Y KNIHIYHKUX
focnipxeHHsx. [loBegeHo, WO Lern npenapat 3a yMoB
BHYTPILUHbOBEHHOTO 3aCTOCYBaHHSA AAE MOXMMWBICTb
LUBMOKO CTBOPUTY HaABWCOKI KOHLEHTpaLii KBEpLETUHY
Ta 1oro 6ioakTMBHOrO MeTaboniTy i30paMHETUHY B KPOBI,
AKi YTPUMYIOTBCS MPOTArOM JOCTaTHBLO TPMBANoro Yacy
ANA TaKoro LUMAXY BBEAEHHS, OCKiNbkA T,, CTaHOBUTL
6nmsbko 7 rog [78]. 3aBasku UMM yHiKanbHUM 0cobnm-
BocTsIM KOpPBITUH Mae Yumani MOXIMBOCTi Ans 3aCTocy-
BaHHS y pasi HeobXiAHOCTi Tepanii XBOPUX Y BaXKOMY Ta
KPUTUYHOMY CTaHi.

®apmakokiHeTUYHI napameTpu KBepTuHy BUBYMMK
Mg vac KniHiyHoro BMMpoByBaHHS 3a y4acTio 300po-
BKX [OOPOBONBLIB i3 Pi3HNMU pexnMamm [O3yBaHHS.
3’'acyBanu KOHLEHTpaLii KBepLETUHY Ta i30paMHETUHY
npW NPUAMaHHI pisHUX 403, WO CTano NigrpyHTaM ans
pOo3p0obNEHHst pekoMeHaLN OO0 pexuMy [03YBaHHS.
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BaratopiyHi kniHivyHi gocnigxeHHs KopBiTuHYy B
NiKyBaHHi rocTporo iHgapkTy Miokapga Aanu 3mory Bu-
3HaYNTLN JOLIMbHI YMOBW 110r0 eheKTUBHOTO KMiHIYHOrO
3aCTOCYBaHHS, HAabNMM3NTUCS [0 PO3YMIHHS MEexaHi3MiB
dhapmakonoriyHoi Aji Ta po3pobuTi cTpateriyHi nigxoam
[0 NiKyBaHHS OCHOBHOIO 3aXBOPIOBAHHS Ta MaTONOMYHNX
CTaHiB, 6nn3bkux 3a etionatoreHesom [79,80].

KapgionpoTekTtopHa fis KopBiTUHY nposiBRseTbes
6aratbMa NO3NTVBHUMM edpekTamu. 3-NOMiX HUX OCOo-
6r1BO 3HauyLLMMK € 0OMEXEHHS 30HM HEKPO3Y Miokapaa,
3anobiraHHs NOro penepdysiiHOMo YLLKOMKEHHS, aHTK-
apuTMiYHa, aHTUiLLeMiYHa, aHTMTPOMBOTUYHA Aisi, AKi
BCTAHOBIIEHI Mif Yac MiKyBaHHS rOCTPOrO KOPOHAPHOrO
CUHAPOMY, FOCTPOrO iHapKTy MioKapaa Ta rocTpoi cep-
LieBOi HepgocTaTHocTi [79-81].

3a iHCTpyKLUieo 40 MeOWYHOro 3acTOCYBaHHS,
MoKasaHHSIMM [0 3aCTOCyBaHHS KOPBITUHY € roctpe
NOpPYLLEHHS KOPOHAPHOTO KPoBOOGIry, iHchapKT Miokapaa,
cepLieBa HeQOCTaTHICTb, MOPYLLEHHS LiepebpanbHoi reMo-
AnHamiku. Kpim Toro, KopBiTWH € nepcrekT1BHAM 3aco60M
Ans onTUMi3auii MeaMKaMeHTO3HOI Tepanii natonorii
HUPOK, LLO NiATBEPAXXEHO B HU3L eKCrepuMeHTanbHNX
OOCHiEKeHb, B AKUX OOBEAEHO HePONPOTEKTOPHY 1
rinoasoTemiyHy fjto npenapary npu rocTpin Ta XPOHiYHin
HUPKOBIN HEZOCTATHOCTI, @ TaKOX XPOHIYHOMY rromepy-
noHeppuTi [73-75]. Ak i KBepTUH, 3a TOKCMKONOrYHUMY
xapaktepucTukamm KopBiTvH € npenapaTtoM, Skuii Maiixe
HEe TOKCWYHWI AN OpraHiaMy MoAWHW, OCKINbKW ekcre-
pUMeHTanbHO BU3HaYeHUid nokasHuk JI[, nepesuilye
5000 mr/kr npy BHYTPILLHLOOYEPEBMHHOMY BBEAEHHI B
wypis [82].

Lle 3ymoBmtoe AOUINbHICTb 3aCTOCYBaHHS KOpBITUHY Y
xBopux Ha COVID-19 ans nikyBaHHs ycknagHeHb 3 6oky
CepLeBO-CyAMHHOI, LIEHTParbHOI HEPBOBOI Ta iHLLMX CUC-
TEeM Ta opraHis, Lo HabyBae 0cobnMBoi akTyanbHOCTi y
XBOPVIX rPYM PU3KKY, MOXMITOTO BiKY, SIKi XapaKTepU3ytoTbCs
noniMopbigHicTio Ta kKoMOPOIAHICTHO.

BucHoOBKU

1. Jlikapcbki npenapatu, WO MICTATb KBEPLETUH, i3
BESMKMM [OCBILOM 3aCTOCYBaHHS Y KNiHIYHIA NpakTuui
Ta fobpe BvBYeHUM npodpinem Be3nekn — KBepTuH i
KopBiTvH — € nepcnekTuBH1MM 3acobamu Ans npodinak-
TWK iHiKyBaHHA Ta MikyBaHHS (y cknagi kombiHoBaHOT
Tepanii) xsopux Ha COVID-19.

2. [ouinbHuUM € 3diicHeHHa B YKpaiHi KniHIYHMX
BUNpobyBaHb i3 3acTocyBaHHAM KeepTuHy Ta KopBiTuHy
Ins o6rpyHTyBaHHs 3acTocyBaHHst KBepTuHy ans mpo-
inakTrk1 iHiKyBaHHS KOPOHAaBIpYCOM Ta NikyBaHHS
nerkux oopM KOpOHaBIpYCHOI XBOPOOW B MaLliEHTIB, SKi
HE HanexmTb [0 rPyn pU3nky, Ta MEAUYHOro NepcoHany,
a KopsituHy — y nikysaHHi COVID-19 cepenHboro Ta
TSKKOrO CTYMNEHiB.
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Kputepum cmepti moara (CM), napameTpbl MX KNMHWKO-NaToMOPOnNor1ieckoro onpeaeneHns u Ucnonb30BaHus npu 3abope
OpraHoB 4715 TPAHCMNaHTaLMK YTOUHSIIOT B PasHbIX CTPaHaXx [0 HAaCTOSILLEr0 BPEMEHU.

Lienb pa6oTbl — aHanu3 hopMUPOBaHMS U KIMHUKO-MATONIOroaHaToOMUYeckast XapakTeprucTka CMepTy Mo3ra.

B o63ope npuBeaeH peTpocnekTBHEIA aHanua hopMUPOBaHIS U COBEPLUEHCTBOBaHNS MeAULIMHCKON koHLenumu CM: KoH-
Lenuun cMepTu LIeNoCTHOrO Mo3ra (BKMoYas CTBOM MO3ra) U CMepTu CTBOMa Mo3ra. Ha ocHOBaHUM COBCTBEHHbIX AaHHbIX
onmcaHbl OCHOBHbIe natomopdonoruyeckme hopmbl CM (ToTanbHbIN HEKPO3 FOMOBHOTO MO3ra, Cy6TOTanbHbIN HEKPO3 CTBO-
na Mo3ra U MO3)Xe4Ka), MEXaHU3Mbl MX Pa3BUTUS U AUArHOCTUYECKVE NaToNoroaHaTOMUYeCcKe napameTpbl. YCTaHOBMNEHO,
YTO rMaBHbIM KpUTEPUEM Pa3BUTUS BUONOMYECKON CMEepTW YeroBeka, OnpeaensioMmM HeobpaTuMyo OCTaHOBKY cepaua
1 HEBO3MOXHOCTb BOCCTAHOBIMEHWS CNOHTAHHOTO AblXaHusl, ABASIOTCA HeobpaTuMble AECTPYKTUBHbIE U3MEHEHUS B SApax
MOCTa 1 MPOJONTOBaTOro0 MO3ra, COCTaBMALLMX KapanO-peCcnMpaTopHbIi LIEHTP, KOTOPbIA perynupyeT 4acToTy CepaeyHbIX
COKpaLLeHWii, TOHYC COCYAOB M apTepuanbHoe AaBMEHNE, a Takke reHepupyeT puTM 1 0co6eHHOCTW AblxaHus. OCBeLLeHbI
COBPEMEHHbIEe CTaHAAPTbI KIHUYeckon AuarHocTuk CM v nx peanbHoe NpUMeHeHWe B pasHbIX CTPaHax npy TpaHcnnaHTa-
LM OPraHoB, a Takke NPeanochinkv AN BO3POXKAEHWS KOHLENLMMU LIMPKYNSTOPHON CMEPTH B 3pY TPAHCMaHTaLM1 OpraHoB.

3akntoyeHue. anMeHﬂeMble 3 CTaHAapTa CMepTK Yernoseka NMMEKT HEAOCTAaTOYHO N3yYEeHHbIE MEOULNHCKNE aCneKkTbl U
HepeLleHHble 3Tn4eckne I'Ip06ﬂeMbI.

KaiHiko-naToMmopdonoriuHi napameTpu cMmepTi MO3KY: Bia AKepeA KOHLEenLii
A0 ii 3aCTOCYBaHHA MiA Yac TpaHCNAAHTaLi opraHis

B. 0. TymaHcbkuid, A. M. TymaHcbka

Kputepii cmepTi mo3ky (CM), napameTtpw ix kniHiko-naToMopdonoriYHOro BU3HAYEHHS! Ta BUKOPUCTaHHS NPy B3ATTI OpraHiB
ANS TpaHCMNaHTaLii yTOYHIOTb Y PI3HWX KpaiHax AOHUHI.

MeTa po6oTu — aHani3 hopMyBaHHs Ta KMiHIiKO-NaTonoroaHaToMiyHa XxapakTepucTka CMepTi MO3KY.

B ornsigi HaBegeHo peTpocnekTUBHUIA aHania opMyBaHHS Ta BOOCKOHANEHHs! MeanyHoi koHuenuii CM: koHuenuii cmepri
LinicHoro Mo3ky (BKrto4aroum cToBByp MO3Ky) i cMepTi cToBOYpa MO3Ky. Ha nigcTaBi BnacHux 4aHux onmcani OCHOBHI NaToMop-
dhonoriuni popmu CM (ToTanbHUIn HEKPO3 FONOBHOTO MO3KY, CyOTOTanbHWIA HEKPO3 CTOBOYpa MO3KY Ta MO304Ka), MEXaHi3Mu
IXHbOrO PO3BMTKY Ta AiarHOCTWYHI MATONOroaHaTOMiYHi napameTpu. BCTaHOBWIN: rONIOBHUM KpUTEPIEM PO3BUTKY BionoriyHoT
CMepTi NIOANHM, LLIO BU3HAYAE HE3BOPOTHY 3YMNUHKY CepLisl Ta HEMOXMMWBICTb BiJHOBMEHHS CMIOHTAHHOTO ANXaHHS, € HE3BOPOTHI
[EeCTPYKTVBHI 3MiHV B SiApax MOCTa 1 [JOBracToro MO3Ky, siki yTBOPIOKOTb KapAio-pecnipaTOpHWIA LIEHTP, LLO Perymioe 4actoTy
CepLieBMX CKOPOYEHb, TOHYC CYAWH Ta apTepiarnbHuii TUCK, a TaKOX reHepye puTM, 0cobnMBOCTi AnxaHHs. HaBegeHi cydacHi
CTaHAapTy KniHivHoi giarHocTukm CM i ix peanbHe 3aCTOCYBaHHS B Pi3HWX kpaiHax nig Yac TpaHCnnaHTaLii OpraHiB, a Takox
nepeayMOoBM ANS BiAPOMKEHHS KOHLENLIT LMPKYNATOPHOI CMepTi B epy TpaHCnnaHTaLji opraHis.

3aknioueHHs. Tpu CTaHAAPTV CMEPTi NMIOAVHK, L0 3aCTOCOBYIOTLCS, MaloTb HEAOCTAaTHbO BUBYEHI MEAWYHI acnekTh i He-
BUpILLIEHI €TUYHI Npobnemu.

Clinical and pathomorphological parameters of brain death:
from the origins of the concept to its use in organ transplantation

V. 0. Tumanskyi, L. M. Tumanska

The criteria for brain death (BD), the parameters of their clinical and pathomorphological determination and use in organ
harvesting for transplantation are being clarified in different countries to date.

Aim: analysis of the formation and clinical and pathological characteristics of brain death.

The review provides retrospective analysis of the formation and improvement of the medical concept of BD: the concepts
of “death of the whole brain” (including the brain stem) and “death of the brain stem”. Based on our own data, the main
pathomorphological forms of BD are described (total necrosis of the brain, subtotal necrosis of the brain stem and cerebellum),
their development mechanisms, and diagnostic pathological parameters. It has been established that the main criterion for
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the development of human biological death, which determines irreversible cardiac arrest and the impossibility of restoring
spontaneous respiration, are irreversible destructive changes in the nuclei of the pons and medulla oblongata, which make
up the cardio-respiratory center that regulates heart rate, vascular tone and blood pressure, and generating rhythm and
breathing patterns. The modern standards of clinical diagnosis of BD and their real application in different countries during
organ transplantation, as well as the prerequisites for the revival of the concept of “circulatory death” in the era of organ

transplantation are highlighted.

Conclusions. The applied three standards of human death have insufficiently studied medical aspects and unresolved ethical

problems.

OcraHoBKa cepfua 1 AblXxaHWst BO BCe MCTOpUYecKue
BpemeHa Obinv npru3Hakammn HaCTyMIeHUs CMepTy Yero-
Beka. OTU NpeacTaBneHns 3MeHUNMCh B cepeamHe XIX
CTONETWS NOCHE YCNELUHOTO NPUMEHEHUS HOBBIX CMOCO-
60B UHCTPYMEHTaIbHOM MHTEHCUBHOW Tepanuu: B 1947 T.
K. Bek ¢ coTpyaHMKaMW BbINOMHAIU NEPBYIO YCMELLHYO
LechmbpunnsaLmMio Npy BHE3ANHOM OCTAHOBKE cepaua, a
B 1954 1. P. LIBab ¢ coTpyaHMKamm CMOImM COXPaHUTL pa-
60Ty cepaLa UCKYCCTBEHHOW BeHTUnsAumei nerkux (UBJ1)
nauMeHTam ¢ MacCVBHLIMU NOBPEXAEHUSMM TONIOBHOTO
mo3ra (TM) (M. A. De Georgia [1]). C 1955 r. nosiBunvch
ny6nmKaLmm o naumeHTax ¢ 0BLLMPHBIMY PaspyLLEHUSMU
"M, KoTOpble MOCMe OCTAHOBKM AblXaHUS ANUTENbHO
Haxopwmnuck Ha MBI B rmy6okoi Kome, nMpy OTCyTCTBUM
BbI3bIBAEMbIX PEIIEKCOB 1 ANEKTPUYECKON aKTUBHOCTU
'™ npwu anekTpoaHuedanorpacum (3. Takve Tske-
nble naveHeHus LHC B To Bpems nonyumnu Has3saHve
«3anpegensHas koma» (le coma dépassé, «Heobpa-
TMmas komay (irreversible coma) [2], «aeaHumaums»
(deanimation) [3], «pecnupaTopHbIi MO3r» (respirator
brain) [4]. OT1 nepBble HabnoaeHWs accoummpoBanu
CBsI3b HeobpaTuMbIX 13meHeHuin 'M ¢ UBJT n peaHnma-
Lmen, fanv Ton4vok passutuio B EBpone B 1952-1965 rr.
KoHUenuun cmeptn mosra (CM) [5]. TepmuH «cuHApom
cmeptu mosrax (brain death syndrome» nosieuncs B
1960 r. [6], @ B 1963 1. P. LLIBab v cotp. [7] npeanoxunm
Tpuagy KMMHUYECKUX KpuTepres ans onpeaenexms CM:
OTCYTCTBME CO3HAHWS, PacLUMPEHHbIe 3payku C OTCYT-
CTBMEM BbI3bIBaEMbIX PerEeKcoB, 1303neKTpryeckas
3l 1 OTCYTCTBME CMOHTAHHOTO AbIXxaHns. KnoveBbiMm
aTnyeckumm npobremamu Toro BpeMeHu bbina paspa-
60Tka npasun Ans npekpatlienns VMBI n uHTeHcMBHOM
Tepanum (UT) y 6e3HaaexHbix GonbHbIX, a Takke onpe-
[leNeHne MOMEeHTa HacTynneHus cmepTtu. Ha Bonpoc
aHecteavonora u3 iHcopyka B. Haid [8] «4YT0 nossonsier
NpeKpaTUTb NPUHYAUTENBHYIO BEHTUMNALMIO B 3aBELOMO
6e3HagexHbIx cryyasx?» nana lNuia XIl B cBoeit peun B
Pume (1957 r.) otBetun [9]: «[a, DonyckaeTcs OCTaHOBUTb
NPUHYAUTENBHYIO BEHTUMALMIO, €CNN Aylla nauueHTa
yxe nokuHyna teno. OnpeaenexHne cMepTh 0cTaeTcs Ha
OTBETCTBEHHOCTY Bpayem (He LiepKem)».

YcnelwHoe pa3BuUTWe TEXHOMNOMMIA cepaeyHo-ne-
royHon peanumauuun (CI1P) npuBeno k BHegpeHuto B
NPaKTUYECKYI0 MEAVLMHY OMpeaeneHuii, paHee He npu-
MEHSIBLUMXCS B HOPUCTIPYAEHLMM: KMMHMYECKas CMepTb
(KC), noctpeaHMmaLumoHHbIA nepuod, buonornyeckas
cmepTb. KnuHnyeckast cMepTb — NEPUOA OT MOMEHTa
OCTaHOBKW CepaLa U AbIXaHWs 1O NOCreayHoLLero Boc-
CTaHOBNEHMS cepaevHon aesatensbHocTn nytem CIIP.
MpusHaku KC: otcyTcTBME CepauebreHnst u CoHTaHHoro
[bIXaHusi, yTpaTa co3HaHust. [locTpeaHnMaLOHHbIi ne-
pvog — neproz, oT MOMeHTa BO30OHOBNEHNS CEpAEYHON
fesatenbHocTn nytem CJIP 0o BbI3gopoBneHust koma-
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TO3HOro GOMLHOrO MMM A0 MOMEHTA HaCTYNNEHUs ero
Gronornyeckoit cMepT — HeobpaTUMOro NpeKpaLleHnst
KpoBOOBpALLEHMS 1 CMOHTaHHOIO AblxaHus. [lanbHeliee
pasBuTUE NOMYYMnW NpU3HaKKM BUONOrMYECcKo CMepTy.
MpoBoAMMBIN HaMK aHanM3 TaHaToreHesa nokasar, YTo
13 154 nauneHToB, NPOXMBLUMX OT 15 MUHYT A0 63 CyTOK
nocne CIP, 72 % 6onbHbIx nepeHecnu KC cmepTb ofHo-
kpatHo, 15 % — aaxapl, 13 % 6onbHbIX nepeHecnn KC
ot 3 8o 6 pas. [ins aton kateropuu 6onbHbIX Npeanaraem
YTOUHEHUE: B1oNornyeckyo CMePTb PEAHUMUPOBAHHOTO
60nbHOro, NOAAEPKMBAEMOTO B KOMATO3HOM COCTOSIHUM
MBI n xu3Heobecneumnsatowen VT, dukcupytot nocne
nocrnegHen OCTaHOBKW cepALa ¢ HedddeKTUBHON
30-muHyTHOM CIP (30-MuHyTHasa CITP pekomeHpoBaHa
B 2010 1. AMepyKaHCKO KapamoorMyeckoi accoupaLm-
el n EBponeiickum coBeToM no peaHumauyv). PaHHue
npu3HaKk1 GMONOrMYECKOn CMepPTH PeaHNMMPOBAHHOTO
60onbHoro, HaxoameLLerocst B koMe Ha VIBJT: HeobpaTtumas
OCTaHOBKa cepaua, KpoBooOpalLeHWst U CMOHTaHHOIO
[bIxaHusi, nonHas apednekcust ¢ ytpatoi pecrekcoB
ctBona M u cnuHHoro mosra (CnM), HapacTatoLas
MblLLEeYHas aToHus 1 runotepmus. MosgHuMK NpusHa-
Kamm GMONorM4eckon CMepTH YENoBEKa SBMSIOTCS Tak
Ha3blBaEMbIE TPYMHbIE U3MEHEHUS: OXNaXaeHMe Tpyna,
TPYNHOE OKOYEHEHWE, NepepacnpeneneHme Kposy v Tpyn-
Hbl€ NATHA, BbICbIXaHNe KOHBHOHKTUBBI F11a3 U CIIM3UCTbIX
000M04eK, ayTONMTUYECKOE Pa3TIOXEHNE U BTOPUYHbBIE
THUOCTHbIE N3MEHEHWS TKaHen Tpyna.

Haunbonee pacnpocTpaHeHHbIe KpUTepuM CMEpPTY Ye-
OBEKa — «CMepTb MO3ray 1 «LIMPKYINSTOPHas CMEPTbY OT
0CTaHOBKM KpoBOOOpaLLEHMS, 06a 3akpeneHbl B 3akoHe
06 YHNULIMPOBAHHOM OMPEeSENEHNI CMEPTU, MPUHATOM
B CLUA ewe B 1981 1. B aTom 3akoHe cTaH4apTM30BaHbI
kputepun CM 1 «UmMpKynsSTopHON» cMepT: «Yenosek,
KOTOpbIN NepeHec HeobpaTMoe NpekpaLLeHne yHKLMIA
KpoBOOOpALLEHMS 1 AblXaHWs UnK HeobpaTuMoe npe-
KpalleHue Bcex pyHKLMIA Mo3ra, BKIKoYasi CTBOM MO3ra,
mepTB» [10]. C koHua XIX Beka npeuMmyLLecTBEHHOE
pa3BuTUE MOMNyyMna KOHLENUMs «cMepTu Mosray (npe-
XOe BCEro Anst onpefeneHus KpUTepreB HacTynneHns
cmepTy 6e3HadexHbIX NauWeHToB ¢ HeobpaTUMbIMU
nopaxeHuamu M ans npekpatueHus ux 6esycneLHon
WT, Bo BTOpPYIO OYepedb — ANS BO3MOXHOCTM 3abopa
Y HUX OpraHoB Ans TpaHcnnautauum). C Havana XX
CTONETMS Hauana MHTEHCUBHO Pa3BMBATLCS KOHLENUMS
«LUMPKYNSTOPHON CMEPTU» — ONst PasBUTUS AOHOPCTBA
OpraHoB AN TPAHCMNaHTaLMK.

B 1975-2005 rr. pa3sepHynacb meaunko-puno-
cockast anckyccuss 06 OCHOBHBIX KOHLENUMAX M
cTaHgapTtax CM, nogpobHo ocselyeHHas C. Machado
[11]. Kaxpas koHuUenunsi 060CHOBbLIBAET pasfnnyHble
CTaHOapTbl TECTUPOBAHMS, NPUMEHSIEMbIE CErodHS B
KnuHn4yeckon amarHoctnke CM kak cmMepTu YenoBeka.
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Ornaam

CmaHdapm cmepmu eceeo (Ue1ocmHo20) Mo32a Npeano-
naraer, 4To HeobpaTuMoe npekpaLLeHne yHKLWIA BCexX
BHYTPUYEpEnHbIX MO3rOBbIX CTPYKTYP BEAET K Mpekpa-
LLeHNI0 (PYHKLIMOHMPOBAHMS opraHu3Ma B Lenom. [ns
onpefenexHns CMepTu LEOCTHOrO Mo3ra HeobxoaMmMo
KNMHUYeCKoe TeCTUPOBaHWE OTCYTCTBUA pednekcoB
CTBOIIa MO3ra ¥ TECT Ha anHo3, a Takke NOATBEPXAEHNE
OTCYTCTBMS (DYHKLMIA 6OMbLIOTO MO3ra XOTs Obl OAHUM
Unn Tpems BCMOMOraTenbHbIMW MHCTPYMEHTANbHBIMU
metogamn. CmaHOapm cMepmu cmeosia Mo32a npegano-
naraer, 4To CMepTb YernoBeka onpeaenseT Heobpatnmas
yTparta thyHKLMiA CTBONA MO3ra, Hen3bexHo NpMBoAALLas
K acucTonuu. [ns ycTaHOBMNEHWS TOrO, YTO YEroBeK
MepTB, HEOOXOAVMMO HEBPOMNOrMYECKOE TECTUPOBAHNE
OTCYTCTBMS peddriekcoB CTBOMA MO3ra U TECT Ha anHoa.
B KoHUenuuy cmMepTH BbICLLEro Mo3ra CMepTb YeroBeka
accoumumnpyeTcs ¢ HeobpaTUMON yTpaTol CO3HaHWS, BOC-
NPUATUS, YyBCTBUTENBHOCTM, NO3HAHMS, CNOCOBHOCTH K
coupnanbHoMy B3auMOZENCTBII0. B 3Tol KoHUenuum, He
MOMyYMBLLEH KNWHNYECKOrO NPUMEHEHUS], aHaTOMNYe-
CkvM cybCTpaTom cMepTy YenoBeka sBnseTcs Heobpa-
TUMOE MpekpalLLieHne yHKLMOHNPOBaHUS HEOKOpTEKCa.

CoBpemeHHas koHLienumst CM, npuHsiTasi B 60MbLUMH-
CTBe CTpaH, ocHoBaHa Ha 3akoHe CLLIA o eqnHoobpasHom
onpegeneHny cmeptit 1981 1., a Takke Ha Kputepusix Ame-
pukaHckow akagemun Hesponoros (1995-2019) [12]. B
COOTBETCTBUV C AEICTBYIOLLWIMM CEroAHS PyKOBOACTBAMM
[13,14], CMy B3pocnbIx, MnafeHUeB 1 AeTeln HacTynaeT
npu HeobpaTUMON yTpaTe BCEX (PYHKLMIA LEENOCTHOrO
MO3ra, BKITto4asi CTBOMN MO3ra: KIMHUYEeCKW AuarHocTupy-
FOT MOJTHYI0 YTpaTy CO3HaHUs (koMa), pehnekcoB CTBoNa
MO3ra W He3aBMCUMO CIOCOBHOCTM K AbIXaHMIO (aMHO3);
OTCYTCTBYIOT TaloKe Kakne-nmbo dhakTopbl X BO3MOXHOMN
obpatumocTu. Mpy 3TOM MPU3HAIOT, YTO Y NALMEHTOB C
HeoOpaTMMbIM NOBPEXAEHWeM MomnyLuapwii 1 cTeona
M MOXET COXpaHATLCS HEMPOAHAOKPUHHASA (DYHKLNS
BCreAcTeMe 0cobon aHaToMuUK COCydOB r1noTanamyca
n rmnogumsa, obecneunsaroLLen nx kpoBoobpalleHue
MpU BbLICOKOW BHYTPUYEPENnHOW rvnepTeHsuu (BYI) u
nocregytoLen nwemun mosra. MapannensHo ¢ atum, ¢
1976 . B BenukobpmTaHum (Mo3xe — B HEKOTOPbIX APYTnX
CTpaHax) NpVHSTa KOHLeNLWsSt «CMepTy CTBOMA Mo3ray.

Knunuyeckas guarHoctuka CM npegycmarpusaet
npeaBapuTenbHbIE YCOBUS, KIMHUKO-HEBPOMOrNYeckue
Tectol CM v BcnomoratensHele (confirmatory) TecThl,
noaTBePXAaloLLMe creuuansHbIMU MHCTPYMEHTanbHbI-
MU meTogamn HeobpatumocTb CM. MpeaBapuTenbHble
ycnosus ans onpegenexns CM Tpebytot:

1) ycTaHOBMEHVE NPUYMHBI HeOBPaTUMOTO Nopaxe-
HWSt MO3ra y NaLyeHTa B KOMaTO3HbIM COCTOSHWM (06LLIMp-
Hasi OTKPbITas YepenHo-Mo3roBasi TpaBMa, MacCyBHOE
BHYTPUYepEenHoe KPOBOW3NWSIHME, OBLUMPHBIA UHAapKT
UnK OMyXxonb Mo3ra, 0CTpas rmapoLedants, NoATBEPX -
AeHHble MeTodammn HeyipoBM3yanuaaLyy; OCHoXHeHNe
onepaTMBHOIO BMeLlaTenbLCTBa MM BTOPUYHOE MO-
BPEX/AEHNE MO3ra 113-3a aHOKCUW/TUTMOKCWMN, OTPaBIEHMS);

2) UCKIMOYEHNE MPUYMH NOTEHLIMANBHOM 0BpaTumo-
CTU KOMbI (MCKIIOYEHVE NepeoxnaxaeHns (BHYTPEHHSS
Temnepatypa Tena <32 °C), TSKenoro KMcrnoTHo-oc-
HOBHOrO AucbanaHca, rMnoBoneMun 1 apTepuanbHon
TUMOTEH3NW; METaBONMYECKOTO NI BNEKTPOINUTHOTO ANC-
GanaHca (rmnoHatpuemum <110 MMonb/n UK runepHa-
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Tpuemmn >160 MMonb/n, runepkanbLmeMin >3 MMonb/n,
rMnornukemMmnn < 4 MMOnb/NM WU TUNEPTANKEMUN
>17 mmonb/n, runepocmonsneHocT >350 mocm/n);
nepefo3vpOBKN CEAATUBHBIMU UMW HAPKOTUYECKUMU
npenapatamu, MuopenakcaHTamu.
KnuHuko-HeBponoruyeckme Tectel CM onpepensitot
MOJTHOE W YCTOMYMBOE OTCYTCTBME Co3HaHus (koma Il ¢,
36 no wkane Masro); oTCyTCTBUE CMOHTAHHOIO AbIXaHUs;
aTOHWS BCEX MBILLIL; OTCYTCTBME CTBOMOBBIX PEChIEKCOB:
B TEYEHME 4 4acoB (PMKCMPOBAHbBI PACLLMPEHHbIE 3padki
(4-6 mm B grnamvetpe) 6e3 peakumy 3padkoB Ha cBeT (Il n
[l MO3roBble HEPBbI), OTCYTCTBME POrOBUYHOIO pedinekca
(V » VII mo3roBble HepBbI), HET YEMNIOCTHOTO pedbriekca
(IX mo3roBoi HepB), OTCYTCTBME peakuusi NULEBOW My-
CKynaTypbl Npu rMyOboKOM AaBNEHAW HA HOITEBOE JIOXKE,
HaArmMa3HNYHbIV rpebeHb Unu Ha BUCOYHO-HIDKHEYENIOCT-
HoW cycTaB (addpepeHTHbI V VIl mo3roBble HepBbil),
oTCyTCTBME OKynoLedansHoro pedrekca Ha BbICTphIN
MOBOPOT ronoBbl (avkeHue mas kyknbsl — VI, Il n VI
MO3roBblE HEPBbI), OTCYTCTBME OKYNO-BECTUOYNSPHOTO
(kanopuyeckoro) pednekca Ha 3akanbiBaHWe XONOAHOro
¢hmavonorvyeckoro pacteopa (0-5 °C) B kaxaplin yLLHOM
kaHan (VIIl v 1l Mo3roBble HepBbI), OTCYTCTBYE FMOTOYHOO
(pBOTHOTO) pedhnekca (IX MO3roBoi HepB) ¥ FOPTAHHOIO
(kawwnesoro) peconekca (X mosrooi Heps). ObsizateneH
TECT Ha anHo3 — NauMeHTy NpeaBapuTensLHO NPOBOAST
10-15-muHyTHYt0 npeokcureHauwto (VIBJ1100 % kucrnopo-
Aom); npn PaCO, 35-45 mm Hg 1 PaO, >200 mm Hg anna-
pat MBJ1 oTcoeamHAT 1 Yepe3 MHTYOALMOHHYIO TpyOKy
BLYBAKOT YBMNaXHEHHBIA KNCNOPOL C 0GBEMHON CKOPOCTHH
6,0 n/MuH. TecT nonoxwuTenbHbI, ecrv Yepe3 8—10 MuH
nocne oTcoeauHenus annapara UBJ (npu PaCO, >60 mm
PT. CT.) Y NALMEHTa HET AbIXaTemNbHbIX ABKEHUI.
BcnomorartensHble TECTbI, NOATBEPXKAAOLNE He-
obpatumoctb CM, npakTu4ecku nogTBEpXKAAT OTCYT-
CTBME KPOBO- ¥ MMKBOPOOpALLEHUs B NMOrocT Yepena
1 OTCYTCTBME B3aWMOCBSA3aHHOW OMO3NEKTPUYECKON
aKTUBHOCTW CTPYKTYyp 6onblioro mosra u creona M.
MepBas rpynna TecToB onpefensieT npekpalieHve
BHYTPWYEPENHOrO KPOBOTOKA U JIMKBOPOTOKA: 3TO CENek-
TUBHas uepebpanbHas naHaHrrorpadgus (oTcyTcTBME
BHYTPUYEPENHOrO 3amnofHEeHUs1 COCYA0B Ha YPOBHE
pa3aBOEHNS COHHOW apTepUmn 1 MO3BOHOYHON apTepum),
KomnbroTepHas Tomorpadus M, MarHUTHO-pe3oHaHcHas
aHrvnorpadms, TpaHckpaHuanbHas gonnneporpagus u
PaAvoHYKNUAHAsA CUMHTUTPacmst C MCNONb30BaHNEM
MEYeHOro TexHeLmst (4ns uccnenoBaHus remonepdyamnm
'M). Bropas rpynna TectoB BkrtouaeT O3 (CM gokymeH-
TUPYeT n3oanekTpuyeckas 3anuce ot 18 fo 20 kaHanos
B TeyeHne 30 MVH) 1 OTCYTCTBME COMAaTOCEHCOPHbIX,
aKyCTUYECKVX CTBOMOBBIX, 3pUTENbHBIX BbI3BAHHBIX MO-
TEHLMaroB Unm ux koMbuHaLmm, nonyYmBLLIENR Ha3BaHWe
«MYNbTYMOAASbHBIE BbI3BAHHBIE MOTEHLMANbIY.
CnuHanbHbie crioHmMaHHble U peaekmopHbie
0suxeHus pernctpupytot y 22—-60 % naumeHToB co
CM yepes 6-12-24—72 vaca nocne peaHnmauyn. OHm
BrepBble Gbinn onucaHbl E. O. Jorgensen B 1973 1., B
2005 r. nony4unnu HasBaHme «pednekcsl 1 aBTOMaTU3MbI,
accouumpoBaHHble co CM» [15]. OTu gBuxeHnst oby-
CNOBNEHbI COXPaHHOCTLIO hyHKumii CnM, oTaeneHHoro
oT norubLuero cTBona v nonywapui 'M; oHM NpoBoLMpY-
I0TCS1 AMM304aMM MUMOKCUW, TYMEepKanHuK, pasapaxeHnem
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HWXKHMX WenHbiX cermeHToB CnM. K Hum oTHocATCA
cnactuyeckasi KOHTpaKTypa MbllL Lweu, crubaHne B
Ta306e4peHHOM 1 B JIOKTEBOM CyCTaBe MNpu MoBOpOTe
rOMnoBbl, CMOHTAHHbIA MOBOPOT rOfI0BbI B CTOPOHY, MUO-
KUMUS 1L, OQHOCTOPOHHEE pasrnbaHune — npoHauus
BEPXHEN KOHEYHOCTW, NOAEPrviBaHWe nanbLeB BEpXHEN
KOHEYHOCTU, crmbaHne nanbLeB 1 BCeW HUKHEN KOHeY-
HOCTW, NOSIBNIEHNE OPIOLLHBIX, KOMNEHHBIX W aXWroBbIX
pedrekcoB, acCMMMETPUYHBIA onucToToyc Tena [16,17].
Haunbonee HeraTvBHOE NCUMXO3MOLMOHAIBHOE BrievaTse-
HUe Ha MeanepcoHan okasblBaeT no3a Jlasaps (Lazarus
sign) — BHe3anHoe crnbaHve Tynosuwa Ha 40-60° B
NOsICHULE, UMUTUPYIOLLIEE MOMbITKY CECTb Nexalero 6e3
CO3HaHus naumenTa [17].

KoHOuyuoHuposaHue opaaHo8 nomeHyuanbHO20
0oHopa. Mocne CM Ha opraHbl NOTEHLMaNbHOro AoHOPa
HEeraTMBHOE BNWSIHWE OKa3bIBaOT CYICTEMHbIE reMOMHa-
MUYECKIE, TOPMOHAITBHBIE U AMNEKTPONUTHbIE HApYLLEHMS
[18]. Nwemua mosra BbI3bIBAET BETETATUBHbIN LUTOPM
C Taxukapawven, apTepuanbHO rMnepTeHanet 1 nepu-
hepryeckon Ba3oOKOHCTpUMKLMER. YacTo pa3smBaeTcs
cepAeyYHo-cocyancTas HecTabunbHOCTb U apuUTMmS.
MMnotanamuyeckas AUCHYHKUMUS NPUBOAUT K yTpaTe
TepMoperynaumm u yHKUMOHaNbHOMY TMNOTUPEO3Yy,
a vwemusi rmnocpmaa NpUBOAWT K NMOTEPE XKMAKOCTU W
3IIEKTPONMTHBIM HapyLIeHsM. TunepTeH3nBHyt0 dasy
CMEHSIET NO3OHSSA MMMNOTEH3WS BCNIEACTBUE NOTEPU CUM-
NaTM4eCKON MMMyNbCaLWK, UCTOLLEHUS KAaTEXONaMUHOB,
ANCAYHKLMM MUOKapAa W CHIKEHNS CepaeYHOro BbIOpo-
ca, rMnoBonemMum, Nepudgepryeckon Basogmnatauum 1
3NEKTPONUTHBIX HapyLLeHWA. BO3HWKatoT Takke MHOro-
(haKTOpHbIE MOBPEXAEHNS NETKUX W NOYEK. YUNTbIBAS 3TK
06CTOATENBCTBA, MPY HANMUYMK COrMNacKst Ha JOHOPCTBO
nocne obbsieneHns CM y noTeHumanbHOro JoHopa [0
HacTynneHnst ero GMONOTMYECKO CMEPTU HadMHaeTcs
KOHOVLMOHMPOBAaHWE OPraHoB B TeMe A0HOPa, Ha3BaHHOe
cy6onTumanbHbIM OHOPCKVM NedeHnem [19]. iameHsiioT
WT noteHunansHoro goHopa [18]: Ha coHe ycunexuns
MOHUTOPUHIa OCHOBHBIX KU3HEHHO BaXHbIX MapaMeTpoB
y NaLyMeHTa HauMHaoT LIENeBoe yrpaemneHue Temnepary-
povi Tena, MBI nepeBoasaT 3 pexxuma runepeeHTunaLmm
B HOPMOBEHTUMALMIO, NPEKpaLLalT BBEAEHUE HOOTPON-
HbIX 1 CedaTMBHbBIX NPenapaToB, HAPKOTUKOB, HEWMpO-
NENTUKOB, MWOPENAKCaHTOB, CanypeTUKoB, MaHUTONa;
ANsi noaaepXaHusi HOPMOBONEMUU KOPPUTUPYHOT UHADY-
31oHHYt0 Tepanuio. [Mpu aTom y Bpavein T BosHUKaoT
MOparnbHO-3TUHECKNE MPOTUBOPEYMS, 0BYCNOBMNEHHbIE
HeoOX0AMMOCTbIO YCUINEHUS AMHAMUYECKOTO MOHUTOPUWH-
ra remo- v nukBopoLumpkynauun B MM n namernenvnem UT
«yXOfsLLEeroy» nauueHTa paam ero NoAroToBKM K CaHKLMO-
H1POBaHHOMY 3a60py OpraHoB Ans TpaHcnnaHTauum. Mo-
CNne «NeYeHst» OpraHoB JOHOPa CreLnanu3npoBaHHble
OpuraZibl XMpyproB NPOBOASAT 3KCMMaHTaLMI OpraHoB
1 NX COXpaHeHWe Ans TpaHCMaHTaLmm peLmunueHTam.

OcobeHHOCTM nmocMepTHOW AnarHocTuku CM.
Ponb natonoroanatoma/cynebHO-MeANLMHCKOTO 3KC-
nepTa 3akI4yaeTcs B TOM, YTOObl NOATBEPANTL/CHATD
anarHo3 CM y ymepLuero JoHopa OpraHoB Npu paHHEM
BCKPBITUM C MUKPOCKOMUYECKAM MCCMELOBAHWEM KOpbI
n ctona MM, NoBpeXaeHHbIX 1 AUCMOLMPOBAHHBIX OT-
[leNnoB MO3ra, BepxHeLLEeHbIX cerMeHToB CnM, a Takke
runogousa.
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Hamu paHee [20-23] yacTuyHO onybnukoBaHsbI
pe3ynbTaThl paclUMPEHHbIX KMMHUYECKUX 1 NaToMOPgo-
nornyeckux nccnepgosaruii LIHC 53 6onbHbIx 16—44 ner,
13 KOTOpbIX 22 BbINK peaHnmmpoBaHbl nocne 3—20-mu-
HyTHo ogHokpaTHom KC unn 3—6-kpatHoi KC, cymmap-
HoW AnuTenbHOCTbo 15-30 MuHYT; 15 GbINK OXMBNEHbI
nocne anHog; atn BornbHble Npoxunu B kome Ha VBJI
n xm3HeobecneumBatoweir UT ot 2 go 63 cyTok Ao
Gronornyeckoi cmMepTu. YUnTbiBas AaHHbIE EXeOHEB-
HOrO HEBPOMOTMMYECKOrO U KNUHUKO-OMOXMMUYECKOro
MOHUTOPUHIa PeaHMMMPOBAaHHBIX BOMbHBIX (yrnybneHue
KOMbI MO LKane [Masro, CHUXeHNe apTepro-BEHO3HOM
pasHu1Lbl MO KMCNOPOAY B HAPYXHOW COHHOM apTepui/
SPEMHOW BeHe, CTOWKO BbICOKYto BUYI, oTcyTCcTBME KpO-
BOTOKa B MOMOCTK Yepena no AaHHbIM LepebpanbHoi
aHrvorpacum 1 KOMNbIOTEPHON TOMOrpaduu, Hanmyine
O3l n303nMeKTprYeckoro Tuna, oTCyTCcTBME pednekcoB
CTBOMIA MO3ra), a Takke pesynbTaTbl paHHUX MaToro-
roaHaTOMMYeCKMX BCKPbITUIA C pacLUMPEHHbIM NaTo-
rmcTonorn4yecknum nccnegosaHnem 15 orgenos 'M u
CnM (kopa TeMeHHOW ¥ 3aTblNIOYHON Aonu GonbLIMX
nornyLapui, NOAKOPKOBbIE FaHTMnK, anuTanamyc, rmno-
Tanamyc, rmnogu3a, nepuBeHTpuKynspHole otgensi lil, 1V
1 GOKOBBIX KEMNyJ0YKOB, COCYANCTbIE CMIIETEHNS, MOCT,
poCTpanbHbIA W KayaanbHbliA OTAENbI NPOACNTOBATOrO
MO3ra, MO3Xe4oK, BepxHe-LueiHble otaens CnM) BblI-
aenexbl [20-23] aBe natonoroaHaToMuyeckue opmbl
CM: TotanbHbIn Hekpos M (37 ymeplumx B Bo3pacTe
16—44 roga) n cybToTanbHbIA HEKPO3 CTBOMA Mo3ra U
mo3xeuka (16 ymepLuux B Bo3pacte 16-35 neT), umeto-
LLME KNMHUKO-MOPONOrMYECKMEe pasnmyms.

TomanbHbili Hekpo3 M (puc. 1a) pa3BuBaeTcs Npu
nporpeccupytoLeit BU B cBA3n ¢ BbICTpbIM HabyxaHu-
eMm n yBenuyeHnem obbema M, obycrnosnusaroLmm
ero rmobanbHyto mwemmuo. B 59 % Habntogennin BU
MaHuecTMpoBana nocne OCTaHOBKM cepaua v Obl-
XaHus (npy aMBONMYECKOM WULLEMUYECKOM MH(ApKTE
M, 0CTPOM THOMHOM MEHWHIUTE, MacCMBHOM KPOBOU3-
nusHin B nonywapwue MM). B 41 % HabniogeHun BUT
pa3BuBanach CKpbITO U KMWHUYECKU NPOsiBUANACH BHE-
3arHbIM anHo3 LIEHTPanbHOro reHe3a npu paboratoLlem
cepzLe (Npw aknamncuy, Bo3ayLUHON U aMHUOTUYECKOM
LepebpanbHoi ambonuu, kapumHomartode obonovek
'™, cybapaxHouaansHOM KpOBOU3MNUSHUM BCREACTBUE
paspbiBa aHeBpu3Mbl LiepebpanbHoit apTepun unu
apTepuno-BeHO3HOW Manbdopmaumm). B yenosusx MBI
1 xun3HeobecneymBatoen UT y BonbHbIx BbicTpo npo-
rpeccupoBano HabyxaHue u yenuyeHue obbema 'M c
npekpaLleHMeM KpOBOTOKa BO BCEX MHTPaKpaHUarbHbIX
MarucTpanbHbIX apTepusix.

Mopdonornyeckme M3MeHeHUs Npy TOTanbHOM
Hekpose M umeloT Takyto AuHamuky. K KOHLY 2 cyTok
"M manokpoBeH, yBennyeH B 06beme 13-3a HabyxaHws,
cybapaxHouaanbHblii IMKBOP OTCYTCTBYET, NPOAOIIo-
BaTbl MO3r U HWXHUE MUHAANWHBI M3y cMeLLeHbl B
LUENHO-AyparibHyt0 BOPOHKY. [py MUKPOCKOMNM BO BCEX
otgenax M, ctBona n May o6Hapyxu1BatoT cnaBLIMECS
MMKPOCOCYabl C PaCLUMPEHHbIMU MEPUBACKYNSAPHBIMM
MPOCTPaHCTBaMK, ULLEMUYECKUA HEKPO3 TMMOLMTOB, a
Takke HEKPO3 W LUTOMNM3NC HEMPOHOB 6e3 peakTUBHOrO
rMYanbHOro catennnTosa. Y ymepLumnx yepes 3—4 cyTok
NPy BCKPbITUY 0GHAPYKMBAKT KOMMUKBALMOHHbIA HEKPO3
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'™, a yepes 5-8 cyTok — ayTonutnyeckuin pacnag 'M c
YaCTUYHO aHAaTOMUYECKO COXPaHHOCTBLIO HEKPOTH3NPO-
BaHHbIX KPYMHbIX COCYZI0B, MO3roBbIX 060Mo4ek u npune-
XaLLwx HeBOMbLUMX Y4aCTKOB KOpbl OOMbLLMX NONyLLIapUIA,
a Takke HebonblwKMX (parMeHTOB MEXKYTOYHOTO MO3ra,
MOCTa ¥ MPOLONToBaToro Moara. [Mpu MUKpockonuy B Ya-
CTUYHO COXPaHVBLLKXCS y4acTKax Mo3ra 06Hapyu1BatoT
TEHW ayTONM3NPOBaHHbIX HEMPOHOB, IMMOLMTOB U COCY-
[10B (puc. 16), pacnag M1ennuHOBbIX BOMOKOH. O6LLMPHbIE
paspyLieHnsi 'M y 60nbHbIX, ANUTENBHO HAXOAMBLUMXCS
B Kome Ha VIBJ1 nocne 4yepenHo-MO3roBoi TpaBMbl Unv
MHCYnbTa, onucaHbl B mybnukaumsx P. Mollaret, M. Goulon
(1959) [2], R. D. Adams, M. Jéquier (1969) [6], W. Kramer
(1963) [3], H. Schneider, W. Masshoff, G. A. Neuhaus
(1969) [24], H. Schneider (1970) [25], W. T JTtogkoBCKoW,
J1. M. Monoson (1978) [26], A. E. Walker (1978) [27],
J. L. Bernat (1992) [28], J. M. Maith (2009) [29].

Hanuyue y naumeHToB npy ToTanbHOM Hekpose M
BHYTpWYepenHon rnobansHon LepebpansbHon uwemmum
NoATBEpPXAAET AeMapKauus MEPTBON HEPBHOW TKaHU
OT XMBOW B 30HaX C COXpaHHLIM KpoBOOOpaLLeHMeM,
KOTOPYH 0OHAPYXXMBAKOT Y YMEPLUMX B LLEAHbLIX CErMEH-
Tax CnM, B rmnogmae, B ONTUYECKMX HEpBaX W CTBOMAX
YepENHbIX HEPBOB.

TotanbHbIA Hekpo3 M conpoBOXAAETCS HEKPO3OM
1-2 LWeliHbIX cermeHTOB CNM BCreacTeMe npekpaLleHns
X KPOBOCHAOXEHUS 13 NepeaHei 1 3aaHEN CriHanbHbIX
apTepwii, KOTOpbIe NOKanMW3oBaHbl B NOMOCTW Yepena
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Puc. 1. ToTanbHbIA HEKPO3 roNoB-
HOro Mo3ra.

1a: cxema TOTanbHOroO Hekposa
™,

16: apeakTMBHbIA HEKPO3 COXpa-
HUBLIErocs parmeHTa Kopbl
6onbLumx nonyLapui yepes 5 cy-
Tok nocne KC;

1B: 30Ha Aemapkauuy B 4-m Lwen-
HOM CerMeHTe CMUHHOTO Mo3ra
yepes 5 cytok nocne KC;

1r: 30Ha fjleMapKaLuu npu Hekpo-
3e YyacTu apeHorunodmsa Yepes
5 cyTok nocne KC.

Okpacka: 16, B, r — reMaTokcunu-
HOM 1 303UHOM.
YB.: 16 x120; 18 x400; 1r x200.

W COABIMBAIOTCS YLEMMEHHBbIMY MUHAANMHamMu Mau.
Ha ypoBHe 3-5 weliHbix cermeHToB CnM, KoTOpble
CHabXarTCa KPOBBIO M3 BHEYEPENHBIX PafMKynsipHbIX
apTepun — BETBEN MOAKMIOYMYHBIX apTepuid, a Takke
13 CEerMeHTapHbIX apTepUn aopThl, KPOBOOOpPaLLEeHNe
coxpaHsieTcs. Ha aTtom ypoBHe opMupyeTcs 30Ha
[Aemapkauuy C Hann4neM B Hell Ha 5-6 CyTKW akTuBW-
POBaHHBIX MUKDPOTTIIMOLUMTOB U «TYYHbIX» acTPOLMTOB,
3arpyeHHbIX reMOCUAEPUHOM, a Takke Kanunmnspos ¢
npu3HaKamy HeoaHr1oreHesa: noJkamm pocra u cocy-
LVCTBIMK «OTNpbickammny (puc. 18). Hanbonee BeposTHO,
YTO BbICBODOXAKLLMECS 13 HEKPOTU3UPOBAHHBIX KIETOK
NPOU3BOAHbIE apaxXMAOHOBOW KUCMOThI (MpocTarnaHau-
Hbl, NeKoTpreHb!) 0DYCMOBNMBAOT MOSIBNEHWE B 30HE
[iemapKaLumn Menkux KpOBOU3MUSIHUIA U NpUBIEKaeMbIX
MakpodaroB, harouMTUpYOLLIMX MUKPOTMMOLUTOB U
actpounToB [29]. Hannune gemapkaumOHHbBIX M3MeHe-
HWUIA B LWeHbIX cermeHTax CnM Takke obHapyxuBanu
G. Schneider, F. Matakas (1971) [30], R. Schroder (1983)
[31], C. Machado et al. (1993)[32], C. Machado, J. Korein
(2008) [33], J. M. Maith (2009) [29].

OBbIYHO TaKke PasBKUBAETCS HEKPO3 BEPXHUX 2/3
UM NOMOBUHBI NepegHen gonu runogusa (puc. 12)
BCIEACTBUE NPEKPALLEHUSI €0 KPOBOCHAOXeHUs 13
BEPXHUX MMNOU3APHBLIX apTepuii (MCXOAALLMX U3 BHY-
TpUYEperHbIX CErMEHTOB BHYTPEHHUX COHHBIX apTEPUNA,
a Takke U3 TpabekynsipHbIX apTeEpUN, UCXOAALLMX U3
3afHen coeauHUTENbHON apTepun Bunuauesoro kpyra),
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KOTOpblE OnyckaloTcst K runoduay BOOMb €0 HOXKA 1
YLLEMMSIOTCS NPU yBENUYeHnn obbema Mo3ra B y3KOM
oTtBepcTn hnbpo3HON AnadparMbl TYPELKOro ceana.
HwxHss yacTb ageHornnogusa n Hempornnogus MexHee
poctynHbl BUT, nockonbKy oHU CHabxaloTcsi KPOBbIO
13 COCYLOB, UCXOAALIMNX M3 MELLEPUCTLIX CErMEHTOB
BHYTPEHHWX COHHbIX apTepuii, KOTOpbIE «CMpsATaHbI» B
KOCTHOM CM(hOHE COHHbIX 6OPO3A KNMMHOBUAHBIX KOCTEN.
Mukpockonmyeckue n3MeHeH s B JeMapKaLOHHOW 30He
afileHorMnogusa 3BOMLMOHUPYIOT OT MOMHOKPOBUS
COCYAO0B C mMurpaumeil HEMTPOUIOB Yepe3 MOHOLM-
TapHo-MakpodaranbHyto MHUNETPALWIO 10 aKTMBALMM
Ha 5-8 cyTku ¢hnbpobnacToB M Havana pybuesaHus
Hekpo3sa. Hekpos 1 aeMapkaLmMoHHbIE 30HbI B rvnoguse
onucanbl H. Schneider et al. (1969) [7], W. F. McCormick,
N. S. Halmi (1970) [34], V. T Mogkoscko, I1. M. Monosoit
(1978) [26], N. Ujihira et al. (1993) [35], E. F. Wijdicks,
E. A. Pfeifer (2008) [36], J. M. Maith (2009) [29].

CBoeobpasHble 30HbI Aemapkauuy NosiBRsSTCS
B CTBOMax 3KCTpaKpaHWanbHbIX OTAENOB 3pUTENbHbBIX
HEPBOB W CTBOMOBbIX YEPEMHbIX HEPBOB HA rpaHnLEe WX
BbIXOZa 13 COOTBETCTBYIOLLMX OTBEpPCTUI Yepena. BHy-
TpUYEpPENHble OTAENbI 3pUTENBHBLIX HEPBOB CHabXXatTCS
KPOBBIO U3 3aHUX LMMUAPHbLIX apTePU, UCXOAALLMX
13 nepenHen MO3roBoN apTepum, KPOBOTOK B KOTOPOW
npekpaLLaetcs npu Boicokoi BUT, B To Bpems kak akcTpa-
KpaHuarbHble OTAENbI 3pUTENbHbLIX HEPBOB NPOACIKAT
CHabXaTbCs KPOBBIO Yepes NuarnbHy COCYANCTYIO CETb,
CchopMUPOBaHHYIO 13 BETBEWN LIEHTPanbHON apTepuu
CeTYaTKM U rmasHon aptepun. B 3oHe gemapkauuu B
3KCTpaKpaHWanbHbIX OTAENax 3PUTENbHBIX Y YepenHbIX
HEPBOB B NepBble 3 CyTOK 0BHapYK1BaKT KPOBOW3MUSHUS
1 HabyxaHne MMennMHOBbLIX 060MOYEK HEPBHBIX CTBOMOB,
Ha 5-8 cyTkn — pacnag M1ennHoBbLIX 06oMNoYeK, nocne
4yero B AanbHENLIEM OCTalTCs HEPBHbIE BOMOKHA,
NMULIEHHBIE MUENWHA, U 04aroBble CKOMMEHUS NIEMMO-
LMTOB nog nepvHeBpueM. [leMapKauyoHHbIe 30HbI B
3puTenbHbIX Hepeax onvceiBanv G. Schneider, F. Matakas
(1971) [30], W. T. NMropkosckas, I1. M. Monosa (1978) [26],
J. M. Maith (2009) [29].

CybmomarnbHbil HEKPO3 CMeosIa M032a U MO3XeqKa
(puc. 2a) npeacTaensieT cobo BTOPUYHBbIN AVYCMOKALMOH-
HO-MLLEMWNYECKNIA HeKpO3 cTBONa 1 M34, KOTOpbIN pa3Bu-
BaeTcs y MonofbIx nogeii (16-38 nert) npy nokansHowm
BYI" B 3agHeit YepenHoi siMke ¢ Briokagoit KPOBOTOKA B
6acceliHe ocHoBHo apTepum 'M [20-23]. MaTtomopdo-
NOrMYeckne nccnenoBanus Takon dopmbl CM apyrve
naTonoroaHaToMbl He MPOBOAWN. MPUYMHBI NOKarNbHON
BYI": ambonuyeckuii uHdapkt Mauy, nporpeccupytoLlas
onyxonb M34 nnm o6onoyek cTeona, 0CTpoe BCry4mBaHe
'™ npw nyHKummM onyxonu Mad, a Takke KpOBOU3NSHUE
B 3a[HI0K0 YEPEMHYH SIMKY U3 BPOKAEHHOW aHEBPU3MbI
OCHOBHOWA apTepuu, U3 BEHO3HOTO CUHyCa TBEPAOM
MO3roBo 060M04Ky (MpU THOMHO-AECTPYKTUBHOM Me30-
TUMMNaHUTE), NOCNeonepaLMoHHOE KPOBOTEYEHME B NOXe
yaaneHHom onyxonu M3ay. OcobeHHOCTN CUMMTOMATVK
NEePBLIN CUrHam Hadana Mo3roBO katacTpodbl — BHe-
3anHas LeHTpanbHas OCTaHOBKa AblXaHUs W 3aTem
ceppua, beicTpoe yrnybneHre KoMbI Nocre peaHnMaLmy.
JOMUHUPYIOT CUMNTOMBI Pa3pyLLeHNs Kapano-pecnupa-
TopHoro ueHTpa (KPL): ncuesaet okynouedanuyeckui
pednekc ((heHOMEH «ronoBbl W rMa3 KyKnbl»), a Takke

Pathologia. Volume 17. No. 1, January — April 2020

Kanopuyeckuii OKynoBecTMOynspHbIi pednekc; Ha 2
CYTKM NposiBNsieTcs ToTanbHas apednekcus. bbicTpo
6rokupyeTcsi nognayTUHHOE NIMKBOPHOE MPOCTPaHCTBO,
paHoO HapacTaeT OKKI3NoHHas rugpouedanus n BUI.
CHwxaeTcst apTepuno-BeHO3Has pasHuLa no Kvucnopoay
B MpUTEKaKOLLEN N OTTeKalLen OT Mo3ra KpoBw, U3-
3a CHWKeHWs NoTpebneHns Mo3roM kucropoga pesko
BO3pacTaeT ero HanpshkeHWe B NIMKBOPE, Pa3BUBAETCS
runeprivkemms. Pernctpupytot HectabunbHyto remo-
LVHaMUKY, MHOrZa BO3HUKAET aputmus, hunbpunnaums
npencepani 1 xenynoykos. HakaHyHe Guonornyeckon
CMEpTN pa3BMBaeTCs AEKOMNEHCUPOBAHHbIN ankanos
KPOBW M NIMKBOPA, riybokas MMnokcemust aptepuarbHoi
1 BEHO3HOW KPOBM, a Takke HEKOppermpyemas aptepu-
anbHas runoteHsust. MoctosiHHONM UT xmM3Hb 60MbHbIX
noaaepkmBaeTcs ot 3 40 8 cyTok.

Mpu BCKPbITUM yMepLInX 60MbHbIX 06HAPYXMBAKOT
Ccy6TOTanbHbI KONMMKBALWOHHBIA pacnag M3y, aHaTomu-
YECKM COXPaHHBIMU OCTAKOTCS €ro CocyAbl M 0605104kn. B
BEPXHUX MUHAANMHAX MO3XeuKa nmeetcs bopoaaa oT nx
BKIMHEHWs B 0TBEPCTUE HameTa Mau. BogonpoBog cpea-
Hero Moara 06TypypoBaH Pa3MSAr4EHHON HEPBHOW TKaHbHO,
B [1HE 4 xenyno4ka Hepeako obHapyXvBatoT KPOBOU3U-
AHWS AMCNOKaUMOHHOTO reHesa. CTBon 0BeCKpOoBMeH,
npy paspesax BbIBOPAYMBAETCS 32 MO3rOBble 060M04KM
B BuAE pasMsAryeHHoro 6enoro getpurta, HECMOTPS Ha
apeakTVBHbIA HEKpO3 (puc. 26), MonHas KOMnMKeaums
cTBONa, 6oratoro MUENMHN3MPOBAHHLIMU BOMOKHAMM,
He yCreBaeT pasBuTLCS. B LLeNHO-aypanbHON BOPOHKE
HabnogatoT pasmsardeHHble 0CTaTKy AUCIOLMPOBAHHbBIX
HWKHWX MUHZanvH M3y 1 npogonroBartoro mMosra. Mpu
MUKpockonuy B M3y oBHapyxvBatoT apeakTUBHbIA He-
KpO3 1 ayTOnMu3 CMaBLLUMXCS MUKPOCOCYAOB, HEMPOHOB,
TIIMOLMTOB (puc. 28); B OCTaBLUMXCS OCTaTKax CTBOMa Ha
TeppuTopuK SiAEp YepenHO-MO3roBbIX HEPBOB U PETUKY-
NSIPHON chopmaLmm ONpeaensitoT CraBLUMECS Kanumnispbl
1 NOMHbIE HEKPO3bl TKAHU C MMENUHONM3NCOM Be3 peak-
TUBHbIX M3MEHEHWI mMuKn. B Genom BelecTBe cTBONa
Mo3ra JOMUHUPYET MUENVHOMMU3NC C TaKON AUHAMMKON:
Ha 2 CyTKM — 3HauMTenbHOe HabyxaHue MUEnUHOBbLIX
060r104eK HepBHBIX BOMOKOH, Ha 3—4 CyTKV hopMUpYIOTCS
6annoHonofo6Hble B3OyTWS MUENUHA, Ha 4—7 CyTKM OT-
MeYatoT MHOXECTBO COTONOAOGHBIX MOMOCTEN Ha MecTe
paspyLUEeHHbIX aKCOHOB M MX MWENMHOBBLIX 060/104eK
(puc. 2e). Hekpoa cTBona 06bI4HO pacnpoCTpaHseTcs Ha
1-2 weiiHble cermeHTbl CnM, npu 3ToM Ha ypoBHe 3-5
CermMeHToB (HOPMUPYETCS 30HA COCYAMCTO-MMMarnbHOMN
AemapkaLumy YMEpPEHHON NHTEHCUBHOCTM.

PoctpansHee MocTa B CTpyKTypax MpOMEKYTOHHOIO U
CpeaHero Moara ieMapKaLMOHHY0 COCYAVNCTO-NManbHY0
peakuuio He HabmiogatoT. B runodmse, B akcTpakpa-
HUarnbHbIX OTAENax 3pUTENbHOrO U YEPENHbIX HEPBOB
HEKPO3bl Y AeMapKaLMOHHbIE U3MEHEHNSI OTCYTCTBYIOT.
B kope v B gpyrux otgenax 6onbLuvx nonywapuii MM
onpesensiioT NLEeMUYECKE N3MEHEHUS U CENEKTUBHbIE
HEKPO3bl HENPOHOB, NMOKYChbl HEBOCCTAHOBIIEHHOTO MO3-
rOBOrO KPOBOTOKA W penapaTuBHbIE U3MEHEHMS], Xapak-
TEpHble ANs MOCTPeaHMMaLMOHHON 3HUedanonatum.
370 cBMAETENLCTBYET 06 OTCYTCTBUM Y 3TUX NaLMEHTOB
rnobanbHon BYIN fo HacTynneHns cmepTu, a Takke o
COXpaHeHUN OMpeaeneHHOro KPOBOTOKa B COCYANCTbIX
HaccelHax cpefHUX MO3roBbIX apTepuii, CHabxatoLLmx

Review

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

107



108

KPOBbIO CTPYKTYpbI 60MbLLOro Mo3ra. KocBeHHO 06 aTom
CBWIETENbCTBYHOT TAKKE HEMHOrOYUCTIEHHbIE Habnoae-
HUS BOMbHBLIX C TPOMBO3OM OCHOBHOW apTepuy Mo3ra,
C MopaxeHusMy cTBofa Mosra unu Mau, y KoTopbIX,
HECMOTPS Ha KOMY U yTpaTy pecrnekcoB cTBona Moasra,
coxpaHsinacb O3 aKTMBHOCTb MO3ra Ha MpOTSHKEHWM
168 yacoB [37], Bbl3BaHHbIE COMATOCEHCOPHbIE MOTEH-
umansl [38] u cynpaTeHTopuanbHbIA MO3roBOW KPOBOTOK,
KOTOpbI B TEYEHWE 2—6 CYTOK 3BOMIOLIMOHMPOBA OT
coxpaHeHus K ytpate [39].

Ho uTo e ABnseTcs npuynHoWn Gruonornveckoi
cMepTy 6OMbHbIX, KOTOpbIE AOXMBALOT A0 8 cyTok Ha UBJ
n UT, HecMOTpsi Ha pa3BUTME Hekpo3a CTBONa mo3sra?
A.Mohandas, S. N. Chou [40] npeanonoxunu, 4To TO4Kow
HeBo3BpaTa K xu3Hu y 6onbHelx nocne KC npu cmeptu
y Hux ctBona I'M sBnsieTcst HeobpaTMoe HapyLueHue
CTBOMOBOW perynsiLum cepaeqyHo-COCYANCTON CUCTEMBI.
CpaBHuTENbHbIE NAaTOMOPONOrMYeCKUE NCCNEnOBaHUN
KPL| cTBONa Mo3ra Ha ypoBHe poCTparnbHOM U kaydarnbHOwM
4acTu MOCTa, Ha BEpXHEM YPOBHE MPOAONToOBaTOro Mo3ra
(puc. 3a), B 3 rpynnax HeBponoruyecky ob6cnenoBaHHbIX
60rbHbIX, yMepLUMX OT yTpaThl (hyHKLMIA CTBONA MO3ra npu
nocTpeaHNMaLMoHHON 3HUedanonatum (85 6onbHbIX),
cy6TOTanbLHOM Hekpo3e cTaora Moara v Mad (16 6ornbHbIX),
MaCCVBHOM MoryLLIapHOM KPOBOU3MUSIHUM/MHpapKTE MO3-
ra (62 60rbHbIX) MoKa3anm, YTo HEKPOTUYECKNE UMEHEHMS
06HapyxmMBaloT BO BCex siaepHbIx obpasosaHusix KPL: B
meauarnbHbIX napabpaxvanbHbix sapax gopconareparis-
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Puc. 2. CybToTanbHblil Hekpo3
CTBOMA FOMOBHOMO MO3ra 1 MO3-
Keuka:

2a: CXeMa Hekpo3a;

26: apeakTMBHBIA HEKPO3 TKaHW
cTBONa Mo3ara yepes 6 cyTok
nocne KC;

2B: apeaKTUBHbII HEKPO3 TKaHM
MO3Xedka Yepes 6 CyTok nocrne
KC;

2r: pacnag MUENHa HepBHbIX
BOMOKOH CTBONa mMo3ra 6 CyTok
nocne KC.

Okpacka: 26, B — reMaToKCUIMHOM
11 3031HOM, 2r — 1o KpyTLuay.
YB.: 26 x200; 28 x120; 2r x240.

HOV1 YacTW MOCTa (B 30HE MHEBMOTAKCUYECKOTO LIEHTPA), B
30HE anHEeNCTUYECKOTO LIEHTPA, NOKan130BaHHOTO CPeau
KIETOK PETUKYMSAPHON hopMaLmm nateparnbHbIX OTAENoB
MPOAONIrOBATOr0 MO3ra, a Takke B 30HE reHepaTopa putma
[bIXaHWs1, BKMKOYAIOLLIErO M1raHTOKIMETO4HbIE SiApa PETIKY-
NSipHOV chopMaLK, iapa CoNUTapHOTO TPaKTa U ABOMHOTO
siApa BEHTPasbHON PeCnMpaTtopHOi rpynnbl NpoJorroBa-
Toro mMosra [41]. HekpoTuyeckve usMeHeH1st 0OXBaTbIBatoT
sapa ronyboro nsATHa, a Takke XeMOopeLenTopHble Hel-
POHbI, NTOKaNM30BaHHble y BEHTpOnaTeparbHO/ NoBepX-
HOCTW MPOLONToBaToro mMo3ra. Hekposbl onpenensior B
HEVPOHHbIX 0BPa30BaHUsX CEPLAEYHO-COCYAVCTOrO LIEHTpa
MPOZONroBaToro Mo3ra: B siapax CONUTapHOro TpakTa,
B [BOWHbIX SiApax U B JopcarbHbIX MOTOPHbBIX SApax
6nyxzatoLLero HepBa, B nlateparnbHbIX 1 MUraHToKMeTou-
HbIX Apax PETUKYNSPHOM popmaumm. B atnx sapax KPLL
NPy NOCTPeaHMMALWOHHO 3HLiedhanonaTum passrBatoTcs
CENEKTVBHbIE HEKPO3bI HEMPOHOB, a NpU CyOTOTaNbLHOM He-
KpO3e CTBOa MO3ra U MO3XKEYKa — apeaKTUBHbIE HEKPO3bI
BCEVi HEPBHOW TkaHu (puc. 36). Pesynbtarsl viccrnenoBaHui
Ha 3KCMepPUMEHTaNbHbIX XKMBOTHBbIX [42,43] nokasanu, 4to
paHHSIs acuHancusi B peTUKynsipHoi dhopmaLy cTeona
Mo3ra 00yCrnoBMMBAET HaYano KOMATO3HOIO COCTOSIHUS,
KOTOpOE YrnybnsieTcst No Mepe CENeKTUBHO rmbenu petu-
KynsipHbIX HEMPOHOB, HEKPO3a 1 anonTo3a HenpoHoBs KPLL
ctBona. OCHOBHbIE KIMHUYECKME CUMMTOMbI TSXKENOro
nospexaeHus KPL| cTBona Mo3ra, 0TMeYEHHbIEe Y peaHu-
MUPOBaHHbIX GOMbHBIX: aMHO3 UNK He3aHEKTUBHOCTb
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CMOHTAHHOIO AblXaHusi, paHHee yrny6rneHne Kombl v
obLien apednekcumn, HapyLweHUs cepaeqyHoro puTMa,
a Takke Hekopperupyemasi aptepuanbHas rmnoTeH3us
[41]. Mo panHbIM J. K. Gordon, J. McKinlay [44], co
CMepTbI0 CTBOMA MO3ra accouuMMpoBaHbl Takue narto-
duanonornyeckme N3MeHeHus1, kak reMoanHaMuyeckas
HecTabunbHOCTb MOTEHUMAnbHbIX AOHOPOB, PaHHAS
BUI™ ¢ kpaTkoBpeEMEHHO apTepuanbHON rMNepPTEH3NEN,
CMEHSI0LLasACs rMnepagpeHapriuiyeckum COCTOSHUEM C
NEroYHON rMnepTeHsven N ueMnel Muokapaa nocne
CMELLIEHMs CTBOIIA MO3ra B 60MbLLOE 3aThbINTOYHOE OTBEp-
ctue. Y TpeTu naumneHToB Bo3HUKaeT pednekc KylumHra
(runepToHusa ¢ bpaaukapamwen). B nocnenytowem ns-3a
noTEpU cMMNaTUYecKol akTueHocT CnM cHuxaetcs
BA30MOTOPHbIN TOHYC, CHXKAETCS CepaeyHbIi BbIGPOC 1
nepdy3sns MUOKapaa, Pa3BMBAETCS TSHKENAs MMMNOTEH3NS.

OpnHako Kak xe 0ObSICHUTL Hamnuune cepaeyHon
JEeATENbHOCTM Y BOMbHBIX C pa3pyLUaLLMMCS CTBOSIOM
mo3ra, Haxogswumxcs go 8 cytok Ha VB n xwu3Heobe-
cneunBawwen UT? Hanbonee BeposiTHO, 4TO Oaxe
npy 3HauyuTenbHbIX noBpexaeHnsx KPL| cteona mosra
OTHOCWTENbHAs aBTOHOMHOCTb CepAeYHol AesTenb-
HOCTV OBBACHAETCA MHOrOYPOBHEBOW (B TOM 4ucne U
CMWHamNbHON) HEMPOreHHON ee perynsumen, a Takke
HanuMimeM B cepple aBTOHOMHOW HEWPO3HAOKPUHHON
CUCTEMbI (CUHYCOBOIO ¥ aTPUOBEHTPUKYIISIPHOTO reHe-
paTopoB pUTMa cepaLa, NENTUACUHTEIVNPYHOLLMX KNETOK
npencepaui, anekTporo3dyanMor NPOBOASILLEN CUCTEMbI
cepaua). He meHee BaXHbIN acrekT TaHaToreHe3a 3Tom
KaTeropum naLveHToB — Ae3nHTErpaLys B3aMMoaencTams
mexay cteonosbiM KPLL v apyrumum cTpykTypamu Mosra.
3BecTHO, 4TO sSiApa CONMTAPHOro TpakTa CTBOMa Mo3ra
UrpatoT BaXKHYl0 porb HE TOMbKO B KOHTpONEe apTepu-
anbHOTO AABMNEHUS, HO U B ayTOPErynsauum Mo3roBoro
KpoBoobpalleHus [45], noaToMy npw NOBPEXAEHUN
aTux sgep rnobanbHO Hapylwaetcs ayToperynauus
MO3roBOr0 KpOBOTOKA M BO3MOXHOCTb HOPMarnbHOro
dyHKUMOHMpoBaHwMs M B LenoM. YcTaHoBneHo [41], 4to
HeobpaTUMble AECTPYKTUBHBIE 3MEHEHUS B sippax KPLL
MOCTa ¥ MPOZONroBATOr0 MO3ra, PerynvpyHoLLEero YacToty
CepAeYHbIX COKpaLLEHWiA, TOHYC COCYI0B U apTepuaribHoe
[laBneHne, a Takke reHepypyrLLero pUtM AblXaHus ¢
€r0 NMHEBMOTAKCUYECKUMU 11 aNHENCTUYECKMM 0COOEH-
HOCTSIMW, — OMpeaensiioLnn KpUTepmuii HeobpaTumon
OCTaHOBKW cepaLa 1 HEBO3MOXHOCTY BOCCTAHOBMEHMS

Pathologia. Volume 17. No. 1, January — April 2020

CMOHTaHHOTO AbIXaHWS MPU HACTYMEHUM BUONOrNYECKON
CMEPTU YeroBeka.

MpumeHeHMe MeAULIMHCKUX CTaHAAPTOB AuarHo-
CTUKM CMepPTH MO3ra NpU TpaHCNJIaHTaLMmM OPraHoB.
MeamumHckue ctaHaapThl AMarHOCTUK CMEPTY YenoBeka
KaK «CMepTy LIeNoCTHOro Mo3ray (BKITKo4as CTBOM Mo3ra)
3akoHopdatensHo npuHsAThl B CLUA (kpome wtata Hea-
[a), B 26 ctpaHax EBpocotoza (EC) (3a ucknoyeHmem
Benwvkobputanum v Wpnangum) [46], B Poccum [47],
YkpauHe [48], a Takke B Kutae, AnoHum, KOxHon Kopee,
TavBaHe, MoHkoHre, CuHranype, MHaum [49]. Bo Bcex
3TUX CTpaHax cobnaatoT npeaBapuTeNbHbIE YCNOBUS
anarHoctuku CM, a Takke, C onpefeneHHbIMY Bapuawy-
SIMM, BbINOMHSIOT KIMHUYECKME TECTI AnarHocTukm CM
(oTCyTCTBME PedhnekcoB CTBOMA MO3ra M TECT Ha anHo3).
Bpemsi HabnoneHns mexay ABYyMS TECTUPOBAHMAMU
cocraBnsieT oT 6 Ao 48 yacos B cTpaHax Asum, oT 6 40
24 yacos B CLUA, 12 yacos B lpeuyn n Jlutee, o1 2 8o 12
yacoB B 24 cTpaHax EC, He meHee 6 YacoB B YkpayHe u
Poccum, Bcero 1 vac B Januu [46,49,50]. Becnomoratens-
Hble TeCTbl, MoaTBepxJarowme Heobpatumocts CM, B
2015 1. 06s13aTENBHO UCMONL30BaNM ToNbLKO B 29 % 13 94
OMpOLLEHHbIX cTpaH Mupa [51]. MpumeHeHne Bcex BCno-
morarTernbHbIX TECTOB abCcomntoTHO 0653aTeNbHO NULLIL BO
®paHumm, Mpeumnn, Utanum, Jiokcembypre, Monnanaum,
LBeuwun, Kutae, KOxHow Kopee n Anoxnn [46,49]. B ou-
arHocTuke CM BaXHOe 3HadeHVe TakkKe UMEET YKCMOo 1
npocheccroHarnbHas kBanudkawms guarHoctos. Bo Bcex
cTpaHax Asumn ans noateepxaeHns CM Tpebyetcsa 2 unm
6onee Bpaya; B 26 % ctpaH EC — 2 Bpaua; B 32 % cTpaH
EC - 3 Bpaua; B MHaum Tpebyetcs 4 Bpaya, B Poccum 1
YkpanHe — KoHcunmym u3 3—6 Bpaveii [46,49). Yalue Bcero
CM pnarHoCTVpyHoT Bpayu MHTEHCVBHOI TEpaniu, pexe
HEBPOIOTN U HENPOXUPYPTW.

MeguumHckne ctaHaapTbl AUArHOCTUKM CMepTH
YenoBeka Kak «CMepTy CTBOMNa Mo3ray 3akoHOZ4aTensbHO
npuHaATel B Benukobputanum (¢ 1976 r.), Mpnangwm (c
1988 r.), Kanage (c 2003 r.), Asctpanuu, Hooi 3enaH-
o, dununnuHax, Tannadge, MHooHe3un, Mananaunm,
LWpu-NaHke, MbsiHvme 1 BbeTHame [52-54]. MoaTtomy B
aTUX CTpaHax TpebylTCs npexae BCEro KnMHUYeckue
[loKkasaTenbCTBa NpUYMHBLL U HeobpaTtumocTu rmy6okoi
KOMbI, @ TaKXe HEBpPONOrM4yeckoe TeCTMPOBaHUE OT-
CyTCTBMSI pechnIeKCoB CTBOMA MO3ra, BKIOYash TECT Ha
anHoa. KnuHuyeckoe onpegenenne CM BkntovaeT 3
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Puc. 3. KapavopecnupaTopHbiit
LieHTp CTBONa Mo3ra.

3a: cxema ructotonorpacum siaep
KPL| ctona moa3ra 1 ux uccnepo-
BaHWs Ha 3-X nonepeyHbIX paspe-
3ax CTBONa Moara (CUHUE NUHUK);

36: ocTaTku NOTMBLUIMX HEiPOHOB
rony6oro nsTHa npu cy6ToTanb-
HOM HEeKpo3e CTBONa Mo3ra u
MO3XKeuKa.

Okpacka: 36 — reMaToKCUNIMHOM
11 3031HOM. YB.: 36 x600.
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Ornaam

nocnefoBaTenbHbIX 1 B3auMo3aBucuMbIX aTana [54,55].
Obs13aTenbHO A0MKHbI ObITh BIMOMHEHBI NpeaBapuUTenb-
Hble YCMOBUS: He JOMKHO ObITb HUKAKUX COMHEHW B
TOM, YTO KOMATO3HOE COCTOSHYE NaumeHTa 0byCcrnoBrneHo
HeobpaTMbIM noBpexaeHnemM M ¢ M3BECTHOW 3THOSO-
TUEN, UCKIMIOYEHBI MOTEHLMANbHO 0BpaTuMble MPUYMHBI
KOMbI 1 anHo3 (rMnotepmus, 3pdeKTbl NekapCTBEHHbIX
npenaparoB, MeTabonMYeckne Unu SHOOKPUHHbIE Hapy-
LLieHKs1). 3aTeM Npu YCoBUK, YTO Y NaLMeHTa B TeUeH1e
4 4acoB (HVKCMPYHOT paCLLUMPEHHBIE 3paqKk 1 OTCYTCTBYHOT
pedrekchbl YepenHbIX HEPBOB, ABAXAbI NPOBOAAT KIu-
HUYecKoe TeCTMpoBaHue 7 pedrekcoB CTBOMa Mo3ara
TECT Ha arnHoa.

BcnomoratenbHble TecTel, NOATBEPXAAtOLME He-
obpatumoctb CM, npoeoasaT B Benukobputanum, Up-
nanauu, Kanage, Asctpanuu n Hosoii 3enanauu, koraa
HEBO3MOXHO BbINOMHUTL NpeABapuTENbHbIE YCNOBUS
anarHoctukm CM, korga CM y komaTo3Horo 60mbHoro
HEBO3MOXHO OLHO3HAYHO YCTAHOBWTb TOMBKO MO HEBPO-
NOrMYECKMM CTBOMOBbLIM TECTaM, U AN MUHUMU3ALMA
CPOKOB HabmntoaeHNs Mexay ABYMSI HEBPOMOMMYECKUMM
TecTupoBaHuamm [53,54,56). CmepTb cTBONA MO3ra [OmxK-
Ha ObITb AVarHoOCT1POBaHa AByMS BpavamMiut IHTEHCUBHOM
Tepanuu, KoTopble JOMKHbI MPUCYTCTBOBATL B KaXOOM
13 BYX KIIMHUYECKNX TECTUPOBAHNI, HEOOXOANMBIX ANS
onpeneneHus cmepty. B BenvkobputaHum anarHos cmep-
TV Mo3ra y [IeTeii B BO3pacTe A0 2 MECSLEB 3anpeLLeH.

Takum 06pa3omM, KOHLENUMU «CMEPTH LIENOCTHOTO
mo3ra» (BKIo4asi CTBOM MO3ra) U «CMEepPTU CTBONA MO3-
ra» C MOMEHTa WX neranuaawum oTKpbIny BO3MOXHOCTM
ANSA CTPEMUTENBHOTO Pa3BUTUSA TPaHCMNaHTaumm opra-
HOB B GOMbLUMHCTBE CTpaH Mupa. OgHaKko OHW CMOTU
ygosnetBoputb Tonbko 10 % rogoson notpebHocTv B
TPaHCMNIAHTUPOBAHHbLIX OpraHax BO BceM mupe [57].
MoaTomy HexBaTKy [JOHOPOB OpraHoB ¢ Havana XX Beka
pa3BVBaET KOHLiENLUMs JOHOPCTBA MOCHE LIMPKYNSATOPHON
CMepTyW Yenoseka [58], onpegensiemon no yrpare KpoBo-
obpalLeHus, AbIXxaH!s U CO3HaHWS.

3aknoueHue

Pa3spaboTka MHTEHCVBHOW TEpanumn KpUTUHECKIX COCTO-
AHUI BOMNbHBIX, HAXOAALLMXCS HA IPAHV XM3HW U CMEPTH,
npvBena K 3akoHodaTenbHOMY NPUHATUIO eauHoobpas-
HbIX KPUTEPMEB CMEPTU YernoBeka, JaloLux nNpasBo
BpayaM cuuTaTh YenoBeka ymepLUMM 1 NpekpaTuTb 6e3-
YCMELLHYI0 peaH!MaLMOoHHyt0 Tepanuio. MeauumHcekas,
aTnyeckas 1 lopuguyeckas npobnema o BO3MOXHOCTSX
xwu3HeobecneunsatoLLeit T 1 ycrnosusix ee npekpalLe-
HUS y 6e3HaaexHbIx 6onbHbIX 6bina pelueHa B 80-e roap!
MPOLUMOro CTOMNETUs! NPUHATUEM B BONbLUMHCTBE CTpaH
KOHLIENLMM O CMEpTW YenoBeKka kak CMepTy ero Mosra.
3akoHogartenbHo 3akpenneHsl 2 BapuaHta CM (cMepTb
LIENOCTHOTO MO3ra ¥ CMepTb CTBOMa Mo3ra), Mo3Bossito-
LWe cyuTaThb YernoBeka MepTBbIM, UMEKT CBOW KIMHU-
KO-HEBPOIIOrMYeCK1e napameTpbl, a Takke CTaHaapTbl
1 NPOTOKONbI AnarHocTukW. OnucaHsl 2 naTororoaHaro-
Muyeckue chopmbl CM: ToTanbHbIN Hekpo3 M, a Takke
cybToTanbHbIN HEKPO3 cTBOMA Mo3ra 1 M3y, nvetolme
yeTkve naToreHeTuyeckume u natomopdonornyeckme
paanuuus. [lokazaHo, 4To HeobpaTUMbIE AECTPYKTUBHbIE
nameHeHust B sippax KPL| MocTa v npoonrosaToro Moara,
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perynmpytoLLEero 4acToTy CepaeyHbIX COKPALLEHMIA, TOHYC
COCYAO0B W apTepuarnbHoe AaBfeHne, a Takke reHepu-
PYIOLLET0 PUTM [bIXaHWS C ero NHEBMOTAKCUHECKUMU 1
anHeycTM4ECKMMN OCOBEHHOCTAMM, — ONpPeaenstoLLMiA
KpuTepuii HeobpaTuMoi OCTaHOBKM cepALa v HeBO3-
MOXHOCTW BOCCTAHOBIIEHUS CMIOHTAHHOIO AbIXaHWs Npu
HacTynneHnn bronornyeckolt cmepTu Yernoseka. Kok-
uenuus CM gana Ton4ok passUTUIO TpaHCMNaHTauum
OpraHoB OT YMEPLLINX JOHOPOB 1 BO3paCTatoLLEMY CrPOCy
Ha [OHOPCKME OpraHbl, Ans BOCMOMHeHUs aeduunta
KoTOpbIX C Hayana XX cToneTusi BO3poXaeHa KoHuen-
LM LMPKYNATOPHOW CMEPTU YernoBeka, KIMMHUYECKN
onpeaensemMon no ytpate kKpoBoobpalleHums, AblXxaHus
1 cosHaHus. lNpuMensoLnecs B HacTosLee Bpems
3 cTaHpapTa CcMepTy YenoBeka MMeloT HeJoCcTaTouHO
M3y4eHHble MEOULIMHCKUE acnekTbl U HepeLLeHHble 3Tu-
yeckue npobnembl, Hag KOTOPbIMK PaboTaroT y4eHble BO
BCEX CTpaHax mupa.
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There exists a considerable body of literature on immunopathogenesis of chronic hepatitis C. Although results appear consistent with
prior research in the area mentioned above, they appear inconsistent with the issues in the area of diagnosis, prognosis and treat-
ment effectiveness. In this context the study addresses the research to receptors of the innate immune system — Toll-like receptors.

The aim of the research is to analyze the data of current professional literature regarding the role of individual Toll-like receptors
in the immunopathogenesis of chronic hepatitis C.

Materials and methods. The method of reviewing and systematizing as well as the method of content analysis were used to
overview the scientific literature as for the role of Toll-like receptors. For this purpose, we employ survey data collected from
the world professional literature and analyzed the results of current researches.

Conclusions. The innate immune system plays a prominent role in the primary protection of the body against pathogens
which recognition depends on the Toll-like receptors family wheres the genetic analysis is considered as a promising method
of preventive and personalized medicine. The advantage of genetic markers regardless of age and other factors contain
information about the susceptibility to multifactorial diseases which can be used to create a «genetic passport» of a person.
Perceptions about the impact of the Asp299Gly polymorphism of the Toll-like receptor 4 gene and GIin11Leu of the Toll-like
receptor 7 gene on the immunopathogenesis of chronic hepatitis C are ambiguous and this research provides a good starting
point for discussion and further study which will allow optimizing the therapeutic and diagnostic tactics for this disease based
on the complex evaluation of immunity which are defined by the determined polymorphisms.

CyuacHu# norasp Ha poab Toll-noai6Hux peuenTopiB y GpyHKUiOHYBaHHI iMyHHOI cUCcTEMU
Ta imyHonartoreHesi XpoHiuHoro renatuty C (orasia Aitepatypm)

A. M. Cu3soBa, T. |. KoBanb, B. I. InbueHko, I. M. 3BAroabcbka, 0. M. I13toMcbKa

He3Baxatoun Ha BENWKi LOCATHEHHS! Y BUBYEHHI iIMyHOMaToreHe3y XpoHiuHoro renatuty C, 3anuiuaeTbest 6arato HEBUPILLEHUX
NWTaHb LWOAO AiarHOCTVKW, NPOrHO3yBaHHs nepebiry Ta edheKTUBHOCTI NiKyBaHHS. Y KOHTEKCTi BUBYEHHS LT iHADeKLUii BUKMK-
KatoTb iHTEpeC peLenTopy BpomKeHoi iMyHHoT cuctemu — Toll-nogibHi peuentopu.

Meta po6oTu — npoaHanisysaTu BiZOMOCTi Cy4acHoi (haxoBoi NniTepaTypu Lwogo poni okpemmx Toll-nogibHux peuenTtopis B
iMyHonaToreHesi XpoHiyHoro renatuty C.

Matepianu Ta metoau. MeTogamu ornsaoBoro, CUCTEMHOIO Ta KOHTEHT-aHaniay onpawoBany AOCTYMNHI HAayKoBi fxepena,
Lo npucesyeHi BuBdeHHio Toll-nogibHux peuenTopis. HaBeaeHi faHi CBiTOBOI (haxoBoi nitepaTypy Ta npoaHani3oBaHi pe-
3ynbTaTh Cy4acHUX JOCTILKEHb.

BucHoBku. BpomkeHa iMyHHa cuctema Bigirpae B3HavanbHy porib Y NepBUHHOMY 3aXVCTi OpraHiaMy Bif NaToreHis, po3nisHa-
BaHHS SKUX 3anexuTb Big poanHy Toll-nogibHnx peLenTopiB, a reHeTUYHUI aHania — NepCneKTUBHWA METOA NPEBEHTUBHOI
Ta NepcoHaniaoBaHoi MeauuyHu. MepeBara reHeTUYHIUX MapKepIB Nonsirae B TOMY, LLO BOHW HE3AmNEXHO Bif BiKy Ta iHLUMX
dhakTopiB MICTATL iHhOPMALLit0 NPO CXUMBHICTL 40 MYNbTUAKTOPIanbHMX XBOPOD, L0 MOXHA BUKOPUCTATH Mig Yac CTBO-
PEHHS «FEHETUYHOTO MacnopTay MOAWHK. YSBREHHs LWoao Bnnusy nonimopdismy Asp299Gly reHa Toll-nogibHoro peuentopa
4 i GIn11Leu reHa Toll-nogibHoro peuenTopa 7 Ha iMyHonaToreHe3 XpoHiuHoro renatuty C HeogHO3HAuHI Ta noTpedytoTb
MPOLOBXEHHS BUBYEHHS. Lle facTb 3mMory onTuMi3yBaTh NikyBarbHO-4iarHOCTUYHY TakTUKy NpU LibOMY 3aXBOPIOBaHHI Ha
OCHOBI KOMIMITEKCHOTO OLIiHIOBaHHS OCOBIMBOCTEN IMYHHOTO pearyBaHHs, Lo 3yMOBIIEHi HAsiBHICTIO Ha3BaHMX NoniMopdiamiB.

CoBpeMeHHbIN B3rAsiA Ha poAb Toll-nop06HbIX peuenTopoB B GpYHKUMOHUPOBAHUH
MMMYHHOW CUCTEMbI U UMMYHONaTOreHe3e XPOHMUECKoro renatuta C (063op Autepatypbl)

A. M. Cu3soBa, T. U. KoBanb, B. U. UnbueHko, U. H. 3Baronbckas, E. M. U3tomckasn

HecmoTps Ha 3HaunTENbHblE JOCTUXEHNS B U3YYEeHUM MMMYHONaToreHe3a XpoHuyeckoro renatuta C, 0CTaeTcst MHOro
HEpELLEHHbIX BOMPOCOB OTHOCUTENbHO ANArHOCTUKM, MPOTHO3MPOBAHUS TEYEHUsI U 3 (EKTUBHOCTM NeyeHus. B KoH-
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TEKCTE U3YYEHMS STON MHDEKLMM BbI3bIBAIOT MHTEPEC PELENTOPbI BPOXAEHHON UMMYHHOI cuctembl — Toll-nogobHble
peLenTopsl.

Llenb pa6oThl — NpoBECTY aHanN3 faHHbIX COBPEMEHHO Hay4HON iuTepaTypbl 0 pori oTaenbHbIX Toll-nogoGHbIX peLienTopos
B VIMMYHOMaTOreHe3e XpoHu4eckoro renatuta C.

Marepuansi n metoabl. Metogamm 0630pHOr0, CUCTEMHOTO W KOHTEHT-aHan1aa 06paboTaHbl JOCTYMHbIE Hay4HbIE UCTO4YHMKK,
NocBsiLLeHHble n3yveHunto Toll-nogo6HbIX peLentopoB. MpeacTaBneHbl AaHHbIe MPOBOI HaYYHON NUTepaTypbl 1 NpoaHanu-
31POBaHbI PesynbTaThl COBPEMEHHbIX MCCHEA0BAHUIA.

BbiBoabI. BpoxaeHHas UMMyHHas cucTeMa UrpaeT BeayLLyto pofb B NEPBUYHON 3aLumTe OpraHu3ma oT NaToreHoB, pacnosHa-
BaHVie KOTOPbIX 3aBUCUT OT ceMbm Toll-nogoBHbIX PeLIENTOPOB, @ FeHETUMECKUIN aHANMW3 — NEPCMNEKTUBHbIA METOA NPEBEHTUBHON
1 NepCoHan3MpoOBaHHON MeaMLMHbI. [IpenMyLLECTBO reHETUYECKX MapKepOB 3aKIMo4aeTcs B TOM, YTO OHU HE3aBUCUMO OT
BO3pacTa 1 Apyrux (akTopoB coaepkar MHPOPMAaLWIO O CKIOHHOCTU K MynbTUhaKTopuanbHbIM 3a60neBaHusaM, 4To MOXET
ObITb MCMOMNL30BAHO MPU CO3AAHUM «TEHETUYECKOro nacnopta» yenoseka. [NpeacTaBnexne O BAUSHUM nonumopdguaMa
Asp299Gly rexa Toll-nogobHoro peuentopa 4 1 Gin11Leu reHa Toll-nogobHoro pelenTopa 7 Ha UMMYHOMNATOrEHE3 XPOHUYECKOTO
renatuta C HeogHO3HaYHbI W TPEDYIOT AanbHENLIEro U3yYeHus, 4TO MO3BONUT ONTUMU3NPOBATL NeYebHO-ANArHOCTUYECKYIO
TaKTVKy NpuW 3TOM 3a60neBaHnn Ha OCHOBE KOMMIIEKCHOW OLIEHKM 0COBEHHOCTEN MMMYHHOTO pearmpoBaHmsi, 00yCrnoBneHHbIX

Hannynem ykKasaHHbIX I'IOJ'IMMOp(bI/ISMOB.

Despite the great advances in the study of immunopatho-
genesis of chronic hepatitis C a number of questions
regarding diagnosis, prognosis and effectiveness of treat-
ment of this infection remain to be addressed. We present
an overview of literature that relates to work presented
here. In recent years there has been renewed interest
in mechanisms of the damaging effect of hepatotropic
viruses on the liver and the role of the immune system in
the progression of pathology. This issue provokes a num-
ber of gaps and shortcomings. A thorough understanding
of the immunopathogenetic features of chronic hepatitis
C and the role of individual immune system receptors in
this process will significantly improve chronic hepatitis C
therapy and advance an individual treatment approach,
minimizing the financial costs and harm of side effects of
medicines. Future advancements of gene polymorphism
investigations as a factor in genetic susceptibility to
infectious diseases and their peculiarities are expected
to provide new opportunities for identifying at-risk groups
and selecting personalized therapy for each patient. The
study of chronic hepatitis C, the Toll-like receptors (TLRs)
is a topic under intense research and pivotal importance.

Aim
The aim of the research is to analyze the data of modern

professional literature regarding the role of individual
TLRs in the immunopathogenesis of chronic hepatitis C.

Materials and methods

In the course of the expertiment methods of review,
system and content analysis allowed us to explore and
delve into the study of TLRs. We present an overview
of the world professional literature that relates to study
presented here.

A recent study on the role of TLRs in the func-
tioning of the immune system.

TLRs were first detected in Drosophila melanogaster
in 1985 by C. Nusslein-Volhard (German) and E. Wi-
eschaus (USA), the discovery of TLRs was an important
event for the research in immunology and was highly
estimated, thus Hoffmann (Luxembourg) and B. Beutler
(USA) were awarded the Nobel Prize in Physiology or
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Medicine in 2011 [1]. TLR4 was the first element to be
discovered, then other TLRs in mammals and humans
came [2]. Currently 13 TLRs are known, and 10 TLRs of
which have been studied in humans [3-4]. Most TLRs are
located on the cell surface — TLR1, TLR2, TLR5, TLR6,
TLR10; an example of an intracellular arrangement is
TLR3, TLR7, TLR8, TLR9, some TLRs can be expressed
both intracellularly and extracellularly (TLR4, TLR11,
TLR12, TLR13) [2-3,5].

Receptors of the TLRs family recognize pathogens
and, upon activation, increase the local synthesis of
proinflammatory cytokines, prostaglandins, chemo-
kines that trigger the mechanism of implementation of
the inflammatory response — a cascade of adapter and
signaling molecules that leads to the induction of innate
and adaptive immunity [5-8]. TLRs interact with adapter
molecules and transmit an immunogenic signal to effec-
tors, transcription factors, and target genes that together
form a TLR-dependent signaling pathway. This pathway
functions as a complex, consistent system of functio-
nally interacting molecules. The most conservative role
of TLR-activation of antimicrobial immunity in the skin,
mucous membranes of the respiratory, gastrointestinal
and urogenital tracts [8—11].

The analysis of the functions of different TLRs re-
vealed that cells of the innate immune system activate
different signaling pathways depending on the infectious
pathogen. The genes which encode elements of the sig-
naling pathway are coherently regulated in concert.
Genetic variability not only of TLRs but also of molecules
of TLR-dependent signaling pathways can play an im-
portant role in recognizing PAMPs (pathogen-associated
molecular structures) and altering the immune response
to infection [3,8,12]. It is reasonable to claim that clari-
fying the role of TLR in infectious pathology will let on
conducting diagnostics timely and predicting the nature
of the disease in advance. Moreover, this allows to study
the pathogenetic aspects of its development, as well as
to justify the choice of adequate therapy [12-13].

TLR participation in innate immunity is ensured by:

— initiating of secretion of proinflammatory cytokines
which are required for physiological immunological re-
sponse under various influences, among which various
infections occupy the central place [6];
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— regulating of neutrophil activity; a special role is
played by TLR2 and TLR4, when the first one mentioned
above protects cells from apoptosis, and the second one
manifests itself respectfully as an important regulator of
neutrophil survival [14];

— controlling of activation, differentiation and survival
of B-lymphocytes, in which TLR2, TLR4 and TLR9 take
an active part (this pathway of activation of B-lympho-
cytes is accompanied by increased calcium emission,
phosphorylation of some kinases, enhanced endocytosis,
immunoglobulin synthesis, lymphocytes) [15];

— providing support for the intestinal immunity asso-
ciated with the expression of TLR by the epithelial cells
of its mucosa [10];

— participation in the functioning of cells of the central
nervous system, most of which express TLR (microglia,
neurons, astrocytes, endothelial cells of the brain ves-
sels) and the differential impact of TLR on the function
of microglia [16].

Equally important is the involvement of TLR in
adaptive immunity, which is also accomplished through
a number of mechanisms:

— activation of CD4- and CD8-T lymphocytes [17];

— stimulation of the functions of different antigen re-
cognition dendritic cells that express TLR2, TLR3, TLR4,
TLR7, TLR9 [18];

—activation of macrophages, mast cells, in particular,
with the participation of TLR9, which is especially pro-
nounced when exposed to the genetic material of DNA
viruses, bacteria, fungi [19];

— regulation of homeostasis of fibroblasts, myofi-
broblasts, fibroblast-like synoviocytes, endothelial and
epithelial cells, in particular, with the participation of TLR2,
TLR4, TLR6 [20];

— regulation of normal epithelial cells (TLR2, TLR3,
TLR4, TLR5) as well as endothelial cells [21-22];

— potentiation of adaptive immunity with the inclusion
of different mechanisms [20].

TLR transmembrane proteins have an extracellular
domain (leucine-rich repeat, LRR) and an intracellular Toll
IL-1 receptor domain (TIR). The LRR domain recognizes
bacterial patterns and transmits the signal. TIR domain
is a conserved peptide that interacts with proteins. It is
also a part of several cytoplasmic proteins, including two
Myeloid differentiation primary response gene (MyD88
and TIR domain containing adapter protein — TIRAP).
These proteins transmit TLR signals that may be gene-
ral and specific. The first signals are induced from all,
the second — from one particular type of TLR.

Common signaling pathways are represented by
adapter proteins (MyD88 and Toll-interacting protein —
TOLLIP), protein kinases (IL-1R-associated kinase —
IRAK) and TNF-receptor associated factor 6 (TRAF-6)
adapter protein. The interaction between these structures
leads to the activation of a large family of mitogen-activat-
ed protein kinases (MAPKSs). The entire signaling pathway
of TLR activation is complex and multicomponent, but
the final stage of the protein kinase reaction cascade is
the activation of transcriptional factors in the cytosol of
the cellin alocked (inactive) state [23]. Several groups of
transcription factors are known today. However, the nucle-
ar factor (NF-kB) has been widely studied [8]. The value
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of protein kinases is in the following. On releasing from
the NF-kB blocker, it enters the nucleus of the cell, where it
binds to the promoter regions of the inducible gene, which
in turn leads to its activation and the initiation of the syn-
thesis of molecules which are encoded by the formation
of specific RNAs, and by the activation of inflammatory
responses, including cytokine genes [5,10].

Various macromolecules, including lipids, carbohy-
drates, proteins, and nucleic acids, act as microbial ligands
for TLR. The most well-known TLR ligands of exogenous
origin include the components of the cell wall of bacteria:
peptidoglycans, lipopolysaccharides, flagellin, DNA of
microorganisms, viral RNA and many others. It has now
been proven that TLR ligands can also be endogenous
molecules released by cell necrosis and massive tissue
destruction, as well as by the breakdown of extracellular
matrix molecules [8,24]. TLR binding to ligands triggers
an inflammatory signaling cascade through cytoplasmic
TIR domains involving adapter proteins, namely MyD88,
TIRAP, TIR-domain-containing adapter-inducing interfe-
ron-B (TRIF), which leads to the production of cytokines,
antimicrobial peptides and it is realized by intracellular
signaling in two possible ways [23]. Typically, TLR,
with the exception of TLR3, use the MyD88-dependent
pathway in which IRAK is sequentially activated, which
includes 4 subunits — 2 active kinases (IRAK-1 and IRAK-
4) and 2 non-catalytic subunits (IRAK-2 and IRAK-M).
Then IRAK-4 phosphorylates IRAK-1. Phosphorylated
IRAK-1 binds to TRAF-6 and simultaneously activates
NF-kB, mitogen-activated protein kinases (MAPKSs). In
the case of NF-kB, the protein remains in the cytoplasm,
binding to the NF-kB (IkB) inhibitor. Phosphorylation of
IkB the IkB kinase complex (IKK) leads to the destruction
of the inhibitor, which makes it possible to move NF-kB
to the nucleus. Simultaneous activation of NF-kB and
MAPKs induces transcription of various inflammatory
genes, including tumor necrosis factor (TNF), interleu-
kins (IL) 1, 6, 8 and 12. In addition, TLR4 can trigger an
immune response via the MyD88-independent pathway.
Itis carried out by an adapter protein capable of inducing
interferon (IFN), which leads to phosphorylation of tran-
scription factors: interferon-regulating factor-3 (IRF-3)
and NF-kB. These two transcription factors potentiate
the action of each other, stimulate the production of
type | interferons (IFN-a, IFN-B, IFN-y) and activation of
interferon-inducible genes [8,23-24]. The TLR7, TLRS,
TLR9 genes are also capable of initiating type | interfe-
ron synthesis through the MyD88-dependent signaling
pathway upon activation of IRF-3 and IRF-7 [5,24]. In
addition, signals from TLR7, activating IRF-7, stimulate
the production of antiviral cytokines, including type | and
Ilinterferon, which in turn would activate the processes of
destruction of intracellular pathogens, while activation of
NF-kB induces a pro inflammatory effect through cytokine
secretion, such as TNF -a, IL-6 and IL-12[25-26]. General
scheme of TLRs signaling pathways by J. Howell et al.
(2013) is depicted in the Fig. 1[26].

The wide range of TLRs ligands and their presence
on most cells of the body contributes to the involvement
of TLR in the pathogenesis of many diseases [5-6,8,12].
Defects in the TLRs gene system: impaired ligand recog-
nition, TLR expression, signal transduction, production of
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effector molecules, and their polymorphism can lead to
the development of infectious, autoimmune and oncolo-
gical diseases, allergopathology [2,5,8,27-30].

The point mutations at the DNA level that encode
the structure of the receptor can disrupt its normal
functioning and underlie the individual variability of
the human genome [30]. The most common cause of
differences in gene structure is so-called single nucle-
otide polymorphism (SNP), which occurs after about
290 base pairs, resulting in the formation of specific
alleles of genes, which affects the development of
protective reactions and susceptibility to particular
diseases [5,8,11,28-30]. Nowadays, the conceptual
basis of predictive genomic medicine is the very idea
of genetic polymorphism [31].

The gene polymorphism implies that several variants
can be copied from the same gene, structurally different
from the copy of the same protein, some of them copied or
not active at all, or may have the opposite function. When
localized in exons, SNPs change the codons of the ge-
netic code, which can lead to replacement of amino acids
in peptides, sometimes their presence is associated with
an increase or decrease in the concentration/activity of
the gene product, thus genetic polymorphism is a source
of individual differences, in particular in susceptibility and
their course [28,32]. The presence of predisposition genes
does not mean that a person can necessarily develop
certain pathological conditions, gene polymorphism does
not allow determining the time of the disease occurrence,
but allows us to identify the characteristics of metabolism,
drug metabolism and individual risk of susceptibility to a
particular disease.

Thus, our findings indicate that in infectious pathology
TLRs gene polymorphism affects the individual features
of immunity and leads to immunological disorders caused
by activating and inactivating genetic damage to the re-
ceptors of innate recognition or signaling molecules [5,8].
According to S. Mukherjee et al. (2019) a common feature
of TLRs functional polymorphism is a decrease in the abi-
lity to recognize the corresponding ligands, which results
in less pronounced cell activation after encountering
pathogens [32]. It is reported that in infectious diseases,
«mutations» of genes can lead to impaired recognition
of infectious agents and imbalance of the functioning of
the system of innate immunity, which will eventually be
manifested by increased susceptibility to infections and
susceptibility to the development of chronic inflammatory
processes [5,8,13,28,30].

Thus, over the past several decades there has been
asustained research activity in TLRs genes area not only
in terms of basic knowledge but also in the practicalities of
predictive and personalized medicine [31]. Along there are
some studies in the issue discussed but still the research
about the role of TLRs gene polymorphism in chronic
hepatitis C remains limited which makes the relevance
of our study.

Impact of Asp299Gly polymorphism of TLR4 gene
and GIn11Leu of TLR7 gene on chronic hepatitis C
immunopathogenesis.

Nowadays, the rapid accumulation of knowledge
about the genetic basis of pathological processes enriches
the idea of immunopathogenesis of common human
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Fig. 1. TLRs signaling pathways [26].

diseases, which, of course, belongs to chronic hepatitis
C. In terms of studying both the immunopathogenesis of
the disease the gene TLR4, which interacts with the pro-
tein envelope of viruses, structural and non-structural
proteins of hepatitis C virus (HCV), and the TLR7 gene, a
ligand of which is single-stranded are of particular interest
[3,5,6,25,26].

The TLR4 gene is located in the 9" chromosome
(9932-33i), its exogenous ligands are lipopolysaccharides
of gram-negative bacteria, lipotechoic acid, taxol, flavoli-
pin, F-protein of respiratory syncytial virus, type 1 fimbriae,
and fimbriae, mycobacterium tuberculosis ligands, viral
glycoproteins, and endogenous — fibronectin, low density
lipoproteins, heat shock proteins, B-defensins, HMGB-1
hyaluronan [9,33]. The polymorphic marker Asp299Gly
(rs4986790) of the TLR4 gene is a single nucleotide
replacement of adenine (A) by guanine (G) at the +896
position of exon 3, which leads to amino acid replacement
of aspartic acid (Asp) by glycine (Gly) chain 29. This mis-
sense mutation, altering the structure of the extracellular
domain of TLR4, leads to the loss of negative charge of
the site at position 299, which disrupts the process of
recognition of bacterial lipopolysaccharide [4,10].

According to the results of research studies, the fre-
quency of point mutations of the TLR4 gene is very low
(<1 %), with the exception of the genetic polymorphism
Asp299Gly, the frequency of which is >5 % [8,28,34];
Asp299Gily is virtually undetectable in Asian populations
[33]. The practical significance of this polymorphism is
associated with inhibition of phosphorylation after lipopoly-
saccharide stimulation, which in turn leads to a decrease
in the translocation of NF-kB into the nucleus and affects
the inhibition of the synthesis of proinflammatory cytokines
IL-6 and TNF-a and production of IL-10 [33].

The TLR7 gene is located on Xp22.2. chromosomes
and is a component of the body’s antiviral defense system.
It consists of a single exon and encodes a transmembrane
protein of 1049 amino acids, it is localized in intracellular
membrane compartments — endosomes, which in turn
isolates it from a possible contact with endogenous nucleic

Cell
Cytoplasm

Nucleus
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acids. The receptor is able to activate the transcription
factors NF-kB and IRF-7 [25]. The signal is transmitted
through the adapter proteins MyD88, TRAF-6, IRAK-4
[35-36]. Exogenous ligands for TLR7 are small synthetic
compounds, single-stranded RNA characteristic of the vi-
ral genome, nucleoside analogues (imidazoquinolines),
loxoribine, bromyrimine, endogenous auto-RNA, ribonu-
cleoproteins [23,25].

GIn11Leu polymorphism (rs179008) of the TLR7
gene is located in exon 3 and is a single nucleotide re-
placement of adenine (A) for thymine (T) which leads to
the amino acid change of glutamine (GIn) for leucine (Leu)
in the 11 codon of the protein, this allelic variant is one
of the three SNPs that occur in populations of more than
5 % [26,36-37]. Actual data regarding to the incidence
of GIn11Leu polymorphism in healthy populations differs
both in general and in gender, which is related to the X
chromosomal localization of this gene. For example,
S. A. Taghavi et al. (2009) report that its overall prev-
alence is 14.67 %, among women — 10.3 %, among
men — 16.24 % [35], and according to M. Bordignon
et al. (2013) — 44.2 % for women and 18.5 % for men
[29]. This polymorphism encodes functionally defective
proteins and is able to reduce IFN-a production, thereby
disrupting the adaptive immune response that occurs
through the TLR7-dependent signaling pathway [29, 37].

Currently, a large number of genes have been cor-
related with susceptibility, features, and efficacy of chronic
hepatitis C antiviral therapy. A great attention is paid to
the role of TLR genes, which are important participants in
CSF immunopathogenesis. There are reports in the world
and national research studies that highlight the role of
TLR4 and TLR7 genes and their functioning in the im-
munopathogenesis of chronic hepatitis C.

Scientific data suggest that HCV recognition by im-
mune cells occurs through TLR4, and signals from this
gene are capable of regulating HCV replication [38-39].
It is stated that in patients with chronic hepatitis C there
is a significant increase in the expression of TLR4 by
peripheral blood mononuclear cells regardless of HCV
genotype or histological stage of the disease, which
increases the synthesis of IFN-B, IL-6 from B cells of
the immune system and is activated in the immune sys-
tem. Increased expression of TLR4 by hepatocytes and
epithelial cells of the biliary tract, a positive correlation
of this phenomenon with liver damage in inflammation,
activation of myofibroblasts and the development of liver
fibrosis in chronic hepatitis C indicate the results of studies
by S. Y. Mohamed et al. (2017) [40].

In some studies, the prevalence of the TLR4 gene
Asp299Gly polymorphism among chronic hepatitis C pa-
tients is studied. Thus, in the works of O. D. S. Pires-Neto
etal. (2015) and A. A. Al-Qahtani et al. (2014) it is indicated
that the Asp299Gly polymorphism of the TLR4 gene was
detected in 6.9-9.1 % of patients with chronic hepatitis C,
whereas according to C. Guarner-Argente et al. (2010)
it reaches 40.0 % [41-43]. In L. Sizova et al. (2016) it is
claimed that the prevalence of Asp299Gly polymorphism
among chronic hepatitis C patients is 15.2 % and exceeds
population control data 4.5 times, which gives reason to
consider its carrier as a risk factor for chronic hepatitis C
infection with HCV [44].
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Alarge number of existing studies show that carriers
of the polymorphic genotype Asp299Gly of the TLR4
gene have a more severe course of chronic hepatitis C
which means that the viral load registered is higher and
susceptibility to bacterial infections is increased, which is
associated with decreased production of IL-6 and IL-10 or
with the development of encephalopathy and also the in-
flammation as a reaction which can block the translocation
of bacterial antigens in cirrhosis [43,45-47]. However, in
other papers, there is no significant influence of this poly-
morphism on the clinical and laboratory characteristics of
chronic hepatitis C [48-50].

The scientific data on the effect of the TLR4 gene
Asp299Gly polymorphism on the process of fibrosis in
the liver and its rate in chronic hepatitis C are extremely
controversial. Thus, a number of studies claim that it
has a connection to a higher rate of progression of liver
fibrosis and the risk of cirrhosis [43,51] as well, other
studies, by contrast, claim that the ability of Asp299Gly
can slow down the clinical progression of chronic hepatitis
C and act as a protective factor for the development of
cirrhosis and hepatocellular carcinoma [52,53], whereas
A.A. Al-Qahtani et al. (2014), O. D. S. Pires-Neto et al.
(2015), and G. Dubinskaya et al. (2016), independently
of one another, concluded that there is no influence on
this process [41-43,54].

The results of studies by M. Peris et al. (2015),
G. M. Dubynska et al. (2016) and M. S. Igbal et al. (2017)
point to the association of the TLR4 gene Asp299Gly
polymorphism with the low efficacy of interferon antiviral
chronic hepatitis C therapy [46,55-56], but no similar
effect was found in M. Emonts (2008) [49].

Scientific reports regarding the involvement of
the TLR7 gene and its peculiarities in the pathogenesis of
HCV infection are ambiguous. It is reported that through
this gene the induction of innate immunity in HCV-infected
is induced, the blocking of HCV RNA, the stimulation of
production of antiviral cytokine IFN-a by dendritic cells
[57-58], and in the presence of GIn11Leu polymorphism,
TLRY7 expression is reduced by hepatocytes with the lack
of recognition of the virus, thereby limiting the production
of IFN-a and IFN-A, while the synthesis of IL-6 remains
unchanged [39]. Another hypothesis concerns the ability
of HCV to impair the expression and/or function of TLR7,
whereas a higher level of expression of this gene by
hepatocytes is observed in individuals with advanced
liver fibrosis [59].

The prevalence of GIn11Leu polymorphism of TLR7
gene among chronic hepatitis C patients according to
E. Ascar (2010) and E. Schott et al. (2007) generally ex-
ceeds 30.0 %, according to the research of S. A. Taghavi
etal. (2009)is 15.2 %, and according to Y. S. Elsedawy et
al.(2016)and T. . Koval et al. (2018) itreaches 41.7 % and
30.9 % among women with chronic hepatitis C, and among
men —17.6 % and 14.4 %, respectively [35-37,60-61].

In the works of E. Ascar (2010) and L. M. Sizova
(2016), no significant associations of this polymorphism
were found with the clinical and laboratory characteristics
of chronic hepatitis C [37,50].

Information on the effect of the TLR7 gene GIn11Leu
polymorphism on the rate of progression of liver fibrosis
is extremely controversial. Some authors point to the ab-

Maronoris. Tom 17, Ne 1(48), civeHb — kBiTeHb 2020 p.



sence of associations between its presence and the pro-
gression of liver fibrosis in chronic hepatitis C [36-37,62],
others to the protective role of polymorphism in this
process in chronic hepatitis C [54], whereas in the study
of F. Z. Fakhir (2018), this polymorphism is described as
a profibrogenic factor [63].

E. Schott etal. (2008), M. El-Bendary et al. (2018) and
S. . Malov et al. (2018) report a correlation of the pres-
ence of the GIn11Leu polymorphism of the TLR7 gene with
increased susceptibility to HCV and adverse response to
interferon antiviral therapy in chronic hepatitis C patients
[64-66], as confirmed by a study by S. A. Taghavi et al.
(2009), but without the gender dependence of this fact
[34], but it is denied in the works of Y. M. Mosaad et al.
(2019) and S. S. Sleptsova et al. (2019) [62,67].

Thus, the analysis of scientific works of domestic
and foreign authors shows that the susceptibility to HCV,
as well as the formation of complications in humans
are genetically determined and genes of the immune
response and inflammation play an important role in this.
In this regard, the creation of differential diagnostic and
prognostic criteria for the course and consequences of
chronic hepatitis C, developed on the basis of the study
and analysis of the genetic material of each patient, is of
particular importance.

Conclusions

1. The innate immune system plays a prominent role
in the primary protection of the body against pathogens
whose recognition depends on the TLRs family, and ge-
netic analysis is a promising method of preventive and
personalized medicine

2. The advantage of genetic markers is that, regard-
less of age and other factors, they carry information about
the susceptibility to multifactorial diseases, which can be
used to create a «genetic passport».

3. Perceptions about the impact of the Asp299Gly
polymorphism of the TLR4 gene and GIn11Leu of
the TLR7 gene on chronic hepatitis C immunopatho-
genesis are ambiguous and require further study, which
will allow optimizing the therapeutic and diagnostic tactics
for this disease based on a comprehensive evaluation of
the features of immunoreactivity.

Prospects for further research. Future studies could
fruitfully explore this issue further by studying the immu-
nopathogenetic mechanisms of TLR4 impact as well as
TLRY genes impact on the course of chronic hepatitis C
and other infectious pathologies.
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MeTa po60Th — HagaTV BiZOMOCTI LLOAO recTaliiHOro LiyKpoBOro AiabeTy, Moro MpuymH, KiHiko-nabopaTopHUX NposiBiB i
pigkicHux ocobnmeocTen nepebiry.

HaBeaeHo kniHiYHWIA BUNAOoK AiarHOCTVKK NCEBAONEPUTOHITY Ha T/ KETOaUMA03y Y BariTHOI 3 CUMNTOMaMU, LLO iMiTyBanm
rocTpui aneHauumt. CBOEYacHa npaBunbHa AiarHoCTvka Aana 3Mory YHUKHYTW onepalii B nauieHTkn Ha 34 TWxHI BariTHOCTI.
HaBeneHi ocHOBY AnEPEHLINHOI iarHOCTMKM FOCTPOro abaoMiHanbHOro CUMHAPOMY B XXIHOK Mifg vac BariTHOCTi. KniHiuHniA
BUNAAOK BUKMMKAE IHTEPEC Y 3B'A3KY 3 HEAOCTATHICTIO AaHWX (haxoBoi NiTepaTypy LOAO L€l NaTonorii y BariTHWX, a Takox
ii pigkicTio B 3aranbHiv nonynsuii.

BucHoBku. PeTenbHe anHaMiyHe CnocTepexeHHs 3a BariTHOIO Ta npaBuibHa iHTepnpeTavis nabopaTopHUX AaHuX AakTb
3MOry CBOEYaCHO BCTAHOBWTW AjarHo3 ketoaumposy 3 abaomiHanbHUM 60MbOBUM CUHOPOMOM Ta YHUKHYTW HebaxaHoro
onepaTyBHOIO BTPYYaHHS Nif Yac BariTHOCTI.

Pseudoperitonitis on the background of a ketoacidotic state in a pregnant woman (clinical case)

D. O. Hovsieieyv, O. I. Kryzhanovska, V. O. Berestovyi

Aim. To present intormation regarding gestational diabetes mellitus, its causes, clinical and laboratory manifestations, and
rare course features.

The article presents information regarding gestational diabetes mellitus, its causes, clinical and laboratory manifestations,
and rare course features. The article deals with the clinical case of the diagnosis of pseudoperitonitis against the background
of ketoacidosis in a pregnant woman with symptoms that mimic acute appendicitis; timely correct diagnosis has been made
possible to avoid surgery for the patient (the 34th week of pregnancy). The basics of differential diagnosis of acute abdominal
syndrome in women during pregnancy are introduced. The described clinical case is of interest in connection with insufficient
literature data on this pathology in pregnant women, as well as in connection with its rarity in the general population.

Conclusions. Careful dynamic monitoring of the pregnant woman and correct interpretation of the laboratory data allow timely
diagnosis of ketoacidosis with abdominal pain and avoid unwanted surgery during pregnancy.

NceBAONEPUTOHUT Ha GpOHE KETOALUAOTUUECKOrO COCTOAHUA Yy GepemeHHON
(KAMHMYeCKu# cayyan)

A. A. Toscees, 0. U. KpbhxaHoBckas, B. 0. bepectoBoi

Lenb paﬁOTbI = NpeacTaBnTb AaHHble O reCTallMOHHOM CaxapHOM avabete, ero npu4nHax, KJ'IVIHVIKO-J'IaGOpaTOprIX npo-
ABNEHUAX N pegKux 0COOEHHOCTSAX TEYEHMS.

OnmcaH KIMHNYECKWIA Cryyail AMarHOCTUKI NCEBAONEPUTOHMTA Ha (hOHE KeToauuao3a y 6epeMeHHO C CUMMTOMaMi, AMUTUPY-
I0LLMMI OCTPbIN anneHamumT. CBoeBpeMeHHas MpaBuribHas A1arHoCTuka fAana BO3MOXHOCTb M3BexaTb onepaLiy y naumueHTKki
Ha 34 Henene 6epeMeHHOCTW. [peacTaBneHbl OCHOBbI ANt depeHLanbHOM AMarHoCTVK OCTPOro aGaoMUHaNLHOTO CHAPOMA
Y JKEHLLMH BO Bpemsi GepeMeHHOCTU. OnmucaHHbIii KIMHUYECKMIA Cryyaii NPeaCTaBnsieT MHTEPEC B CBSA3W C HELLOCTAaTOYHOCTLIO
JaHHbIX Hay4HOI IUTepaTypbl 06 3TN NaTonorm y 6epeMeHHbIX, a TakKe B CBA3W C € PEAKOCTbIO B 0BLLEH Monynsumm.

BbiBoabl. TuwarensHoe AuHaMmuyeckoe Habnoaexve 3a 6epemeHH017| nnpasunbHaa MHTepnpeTauusa rla60paTopr|x OaHHbIX
No3BOMNAKT CBOEBPEMEHHO YCTAaHOBUTL AMarH03 Ketoauuaosa ¢ abaoMuHanbHbIM 6oneBbIM CMHOPOMOM K n3bexartb Hexe-
JNaTernbHOro onepaTnBHOIO BMeLLaTenbCTBa BO BpeMsA 6epeMeHHocm.

lecTauiinHuin LykpoBuin aiabeT — byab-sK1i CTYMiHb Hene-
PEHOCHOCTI [10 MMOKO3Y, LU0 NoYanack Yu BnepLue byna
BUSIBMEHa Nif Yac BariTHOCTI. Lito natonorito AjiarHocTyoTh
y 2-10 % ycix BariTHWX xiHok [11].

Mig yac BaritHocTi BinOyBaeTbCs NocTynose 306inb-
LUIEHHS! Pe3nCTeHTHOCTI A0 iHcyniHy. Y Il TpumecTpi
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BWCOKMI piBEHb MaueHTapHWX FOPMOHIB, a TaKox
MiABULLEHHS YTBOPEHHS KOPTU30ITY KOPOK HaZHUPHMKIB
CNpUYMHSE NOrnmnbneHHs disionoriyHoi nepudepinHoi
iHcyniHopeancTeHTHOCTI. [MigBULLEHHS piBHA nponak-
TUHY, NPOrecTepoHy, KOPTUKOCTEPOIAIB NPU3BOAUTL
[0 3MEHLUEHHS 3B’A3yBaHHS peLenTopiB 3 iHCYniHOM.
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Micns 28 TWXHS IHCYNIHOPE3NCTEHTHICTb 36iMbLUYETLCS
BHACINiAOK AiabeToreHHOI Aji nnaueHTapHUX rOPMOHIB i
nporecTepoHy. CrnocTepiratoTb NABULLEHHS rMikeMil nicns
AN 3 KOMNEHCATOPHOIO FiNepiHCYMiHEMiE. 3 HAaCTaHHAM
BariTHOCTI PE3UCTEHTHICTb TKaHUH 0 iHCYRiHY, L0 Hapo-
CTae, NpU3BOAUTL [0 36iNbLUEHHS HEOOXIAHOCTI B iHCYiHi.
Y 6inbLUOCTI XiHOK Lt noTpeba LLBMAKO 3340BIMbHAETLCS,
a OTXXe BCTaHOBIMIOETLCSA BanaHc Mix iHCyniHOPE3NCTEHT-
HICTI0 Ta NPOoAYKLIEt IHCYiHY. Ane SIKLLO Pe3UCTEHTHICTb
noYnHae JOMIHyBaTV BHACMIAOK MOPYLUEHHS cekpeLii
iHCYTiHY, pO3BMBAETLCA rinepriikemis [2].

YHacnigok HedoCTaTHOCTI iHCYMiHY aKTUBYHOTbCA
npouecy ninonidy 3 yTBOPEHHAM KETOHOBWX Tif, LUO
NoAPa3HIoTb PELIENTOPU O4EPEBVHY 3 MOSIBOKO KIMiHIKM
NEPUTOHITY. Y AOCTYNHil (haxoBivi NiTepaTypi He BUSBUNM
enigemionoriyHi gaHi wopo aiabetnyHoro ncesgonepu-
TOHITY, 0CO6NMBO cepep BariTHUX. TpannsTbes TiMbKu
NOOZMHOKI onucK BuNaakiB ncesnoabaomiHanbHoro
CYHOPOMY Y XBOPYWX Ha LiyKpoBwiA aiaber [7].

dakTopy pu3mky: nigBuLleHa Maca Tina (iHaekc
macu Tina binbLue abo AopiBHIOE 25); 3HMKEHHS hiany-
HOI @KTMBHOCTI; HasiBHICTb poAuya MEepLUOro CTyMeHs
CMOPIAHEHOCTI, SIKMIA XBOPWIA Ha fiabeT; HanexHicTb
[0 E€THIYHOI rpynu 3 BUCOKOKO MOLUMPEHICTIO Aiabety
(athpoamepukaHLi, naTMHOaMepUKaHL); AiarHOCTOBaHWI
rectauiiHuin giabet nig Yac nonepeaHix BariTHOCTEN
ab0 HapOMmKeHHs AUTWHK Barolo noHag 4 Kr; CMHAPOM
NonikicTo3HWX sie4HukiB; piBeHb HDA1C 5,7 % un GinbLue;
NOPYLLEHHS TONEPaHTHOCTI 0 MMtoko3u abo NOPYLUEHHS!
rnikemii HaTLLe B MUHYNOMY; CEPLIEBO-CYANHHI 3aXBOPHO-
BaHHS B aHamHesi [6].

lneprnikemis nig Yac BariTHOCTI NPU3BOAUTL 4O
yCKNafHeHb K y Matepi, TaKk i y nnoga. MatepuHcbki
YCKNaZHEHHS BKITIOYaIOTb FMEpPTEH3ito, MPeeKnamncito,
NiABULLEHUA PUBMK KECAPCHKOrO PO3TUHY i PO3BUTKY
LlyKpoBOro fiabety nicns BariTHOCTI. YCKnagHEHHS
Ans nnoga nepegdayatoTb MaKPOCOMIto, TiMOrMiKEMIo
HOBOHaPOMXXEHMX, NoniuuTeMito, NiABULLEHY nepuHa-
TanbHy CMEPTHICTb, BPOMXXEHI Baay pO3BWTKY, rinep-
6inipybiHemito, pecnipaTopHUA [UCTPEC-CUHAPOM,
rinokanbLieMito; nisHille AUTHA MaTUME CXUMbHICTb 10
HECTEpPMHOCTI IMoko3w, AiabeTy, oxmpiHHS [12].

Merta po6otu

HapaTtv1 BinomocTi LLoA0 recTauiiiHOro LiyKpoBOro iabeTy,
11010 NMPWYMH, KIiHiKO-nabopaTopHUX NPOSBIB i PiaKiCHMX
ocobrnusocTen nepebiry.

KaiHiuHWI BMNapoK

Xsopa K., 26 pokiB, HagilLwna B KWIBCbKMI MICbKIIA NOMO-
rouit 6yavHok Ne 5 i3 fiarHo3om: BariTHicTb |, nonoru |, 34
TWXOEHb recTaLlii, roctpun aneHauumt. ig yac nepBruHHO-
ro OrNIsAY CKapXunacs Ha TYNui, Zyxe iHTEHCUBHUI Ginb
y NpaBiit 30yXBUHHIN AinsHui. 3aranbHui CTaH cepeaHbol
BaXKOCTI, MOMOXEHHS BUMYyLLEHe (Ha npaBomy boui).
AptepianbHuii Tuck 125/80 Mm pT. CT., TEMNepaTtypa Tina
37,7 °C. Wkipa Ta cnn3oBsi 060510HKM Gnigo-poxeBi, YUCTI.
3ip sicHuin. Cumntom MacTepHaLbKoro HeraTvBHMIA 3 060X
60kiB. KMBIT 36inbLLEHNIA Yepes BariTHy MaTky, Mig Yac
nanenadji pisko 604, 0CoBNMMBO B NPaBili 30y XBUHHIN
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Case report

AiNsHUi, CUMNTOMU NOAPA3HEHHS1 04EPEBUHU (CUMMTOM
LotkiHa—Bntombepra) pisko no3unTueHi. MNonorosa Aisnb-
HicTb BiacyTHs. CepuebuTtTs nnoga uitke, pUTMivHe, 3
yacrotoro 150 yaapis 3a 1 xB. DizionoriyHi BUNOPOXHEHHS
B HOpPMi. 3 aHaMHe3y BiOMO, LU0 Ha 25 TVPKHI BariTHOCTI
navieHTka NPoWLLNa rMKO30TONEPAHTHUIA TECT: piBEHb
TTHOKO3W HaTLLe CTaHOBUB 4,3 MMOMb/M; piBEHb ITIHOKO3M
yepes 2 roavHM NICNst HaBaHTAKEHHS! MK030t0 (75 Mr)
— 9,3 mmonb/n. 3rigHo 3 Hakazom MOS3 Ykpainu Big
29 rpyaHs 2014 p. Ne 1021 «[Mpo 3aTBepmXeHHs Ta
BMPOBAKEHHS MEMKO-TEXHOMOMYHUX [OKYMEHTIB 3i
CTaHaapTv3aLii MeanMyHoi JONOMOrM Npu LiyKPOBOMY Aia-
6eTi 1 TNy B MONOAWX NoAew | JOPOCHMX» BCTAHOBUMM
[JiarHo3: rectauiinHuii LykpoBuiA aiaber. MavlieHTka wopneH-
HO BUKOHyBara IMoKOMETPILO Ta MiATPYMYyBana HanexHui
piBEHb [MHOKO3M 3aBASAKM KOPEKLIT PEXUMY Xap4yBaHHs. Y
[eHb rocnitanisavii Yepes 3 roauHu nicns igu y BaritHoi
3'ABUNMCS HEMPUEMHI BiZUyTTA B €niracTpii, LLIO 3MiHUIMCh
iHTEHCUBHVM 6OMBLOBUM CUHAPOMOM YHU3Y XMBOTa. B3sTi
aHaniau, pesynsratu Skux HaBeaeHi B mabnuysax 1-3.
Mig yac ynsTpasByKOBOro AOCIAKEHHS OpraHis
YepeBHOI MOPOXKHWHIM HA MOMEHT rocnitaniavii nato-
NOriYHUX 3MiH He Oyno, npuBepTana ysary nocuneHa
nepucTansTUKa KLWKIBHMKA.
Ha nigcraBi kniHiky 3aXBOPIOBaHHS!, A@HNX aHAMHE3Y
Ta nabopaTopHWX AOCMimKEHb NPUMYCTUNN HAsIBHICTb
NCEeBOONEPUTOHITY Ha TN KETOALUMAO3y Npy recTauiiHoMy
LyKpoBOMY ZiabeTi. [Ans AndbepeHLiiHOT AiarHOCTMKN Mix
TFOCTPOO XipYpPriYHOKO NATOMOriet0 YepeBHOI MOPOXHUHM
Ta NCeBOONEPUTOHITOM YXBanMIM BCTAHOBUTU AMHAMIYHE
CrOCTEPEXEHHS 3a BarTHOK (KOHTPOMb NyrbCy, apTepiarb-
HOTO TWCKY, YacTOTW AUXaHHs, TemnepaTypu), 4ochiguT
KVCNOTHO-OCHOBHWI CTaH KPOBI, po3noyaTyt iHdy3iiHy Tepa-
nito, MpM3Ha4YeHa KoHcynbTaLisa Xipypra. IHdy3iHa Tepanis
nepenb6ayana BHyTpiLLHb0BEHHE BBeAeHHs 1200 mn 0,9 %
po3unHy NaCl Ta 400 mn posunHy PiHrepa nmakraTHoro
MPOTAroM NEPLLOT FOANHN Ta BHYTPILLIHEOBEHHE BBEAEHHS!
800 mn 0,9 % poa4mnHy NaCl npoTsirom HacTynHWX 2 roguH.
[laHi KNCIIOTHO-OCHOBHOIO CTaHy HaBeaeHi B mabnuuyj 4.
Yepes 1 roguHy nicns rocnitanisadii nig yac vep-
rOBOrO OrMsiAy NAUEHTKN BUSIBANK, WO Ginb y XuBOTI
MUHYB, 3HUKMW CUMMTOMW FOCTPOTO XMBOTa (CUMMTOMU
NOAPa3HEHHS 04YepeBuHM). Buknoumnu iHwy roctpy
XipypriYHy naTonorito YepeBHoOi NOPOXHUHU. Ha 5 foby
BariTHa BUNMcaHa 3i crauioHapa B 3a40BifbHOMY CTaHi.
Ha 40 TwxHi BariTHOCTI nauieHTka Haginwna y cta-
LioHap i3 perynspHumm nepeimamu. MNonorm gisionoriyHi.
Hapoawna 3noposy AoHOLLEHY AiB4unHKY. [licnsnonorosuii
nepiog MyHyB 6e3 yCKnagHeHb.

06roBOopeHHA

Bigomo, o keToaumnaos SK ycknagHeHHs! LyKpoBOro
LiabeTy Moxe BUKNMKATW PO3BUTOK CUMMTOMIB XMGHOMO
«TOCTPOTO XVBOTa», KWW Y HW3L BUNAAKiB NPU3BOAUTD
[0 HEOOr'pyHTOBAHOrO OMEPaTVMBHOTO BTPYYaHHs, L0
MO>X€e HEraTUBHO MO3HAYMTUCS Ha KMiHIYHOMY NPOrHO3i [3].

Binb y MBOTI Nig Yac LyKpoBOro AiabeTy NOB'A3y0Th
i3 gerigpaTaljieto 04EPEBUHM, L0 NPOrpecye, NosiBo
APiGHMX KPOBOBUNMBIB Yy Hill, NOAPa3HEHHAM BereTa-
TWBHOI HEPBOBOI CUCTEMU MPOAYKTaMu AiabeTnyHoro
auugosy [4].
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KAIHIYHMW BMNAAOK

Tabnuus 1. MNoka3HMKM 3aranbHOro aHaniay Kposi

X10"In

MNin vac rocnitanisauii 4,32 38,7 163 14,4
Yepes 3 rognHu nicns rocnitaniawii 132 4,63 41,2 193 21,0 4 15 65 2 11 &
Ha paHok HacTynHoro gHs 119 4,14 36,8 185 15,5 - 6 66 2 18 8

Tabnuus 2. Moka3HWKM 3aranbHOro aHanisy ceui

Yac BM3Ha4YeHHA Mutoma KIanICTb Mpo3opicTb | Peakuis Binok AuetoH | Fmioko3a | Eputpoumntn | INeitkouutu
Bara (pH) AKiCHUN

Mip vac rocnitanisawii 1012 XKOBT. nposopa cn.kucna - +H++ -
Yepes 3 rognHn nicns rocnitanisawii 1013 90 CB.-XOBT.  nposopa Kucna - e+t - 2-3 3-4
Ha paHok HacTynHoro aHs 1014 90 CB.-KOBT.  mpo3sopa Kucna - - - 0-1 1-2

Ta6nuus 3. KoHueHTpaLjisi [MoKko3u CUpOBaTKU KPOBI

Ha momeHT rocnitanisauii 6,0 Mmmonb/n
Ha paHok HacTynHoro AHs 5,1 mmonb/n
PiBeHb npokanbLUTOHIHY Ha MOMEHT rocniTanisavii 0,1 Hr/mn

Ta6nuus 4. MNoka3HUKN KUCNIOTHO-TNYXHOrO CTaHy

Y neHb rocnitanizauii 7,27 37 5 -6,0 17
Ha paHok HacTynHoro AHs 7,42 40,0 24 -0,5 22,8

Tabnuus 5. MNceBoabaomiHanbHUI CMHAPOM Y KMiHILi 3aXBOPIOBAHb Pi3HUX OPraHiB i
cuctem

3axBoptoBaHHs 3axeoptosaHHsi WilyHKa: ToCTPUI racTpUT, 3aroCTPEHHs! BUPa3KoBOI
OpraHiB YepeBHOI XBOPOOW LUNYHKa Ta ABAHAALATUNANOI KULLIKK, KOB3HA AiadparmanbHa
NOPOXHUHM Kina, LLO 3yMOBITIOE BUHUKHEHHS! LLIMYHKOBO-CTPABOXIAHOTO pedriioKcy.
lMamonoeii Kuwe4HuUKa: roCTPUiA EHTEPOKONIT, HecneLumniYHi KoniTu,
xBopoba KpoHa.
X80pobu nediHKU: TOCTPUIA renaTuT, rocTpa ACTPodist NeviHkW, Umpo3
NeviHKu.
3axBoproBaHHs IneBpONHEBMOHiIs, NNEBPUT, CMOHTaHHWIA THEBMOTOPAKC.

[nvxarnbHoi cucTemu

3axBopoBaHHs [ocTpuii Hanag cTeHokapaii, iHapKT Miokapaa, iHbapKTh iHLLMX
CepLeBO-CyANHHOI OpraHis (HNPOK, CENesiHKM), XPOHiYHi MOpYLLEHHS KPOBOOBIry
cuctemn KULLIEYHWKa, FTOCTPUIA NepuKapauT.

Matonoris MienoHedpuT, napaHedpuT, ceyokam'siHa xBopoba, rocTpa 3aTpuMka
Ce4oBUAINbHOI CeMi, HUPKOBA KorbKa, KOPTUKaNbHWUA HEKPO3 HUPKK.

cuctemn

3axBopioBaHHs MeHiHriT, eHuedaniT, nyxnuHu, cybapaxHoiganbHWiA KPOBOBUNNB,

11 ypaxeHHs 3a6il1 ronoBHOMO MO3KyY, FOCTPUIA FPYAHMIA Y1 MOMNEPEKOBO-KPUKOBMI
LleHTparnbHoi Ta paavkyniT, onepisyBarnbHui repnec, MixxpebepHa HeBpanris.
nepuepuyHol

HepBOBOI CCTEM

ematonoriyHi XBopoba LLieHnsiH-TeHoxa, cepnonogitHa KniTuHHa aHeMisl, Nekos.

3aXBOPIOBAHHS

IHdpeKLUinHi 'pun, xapyoBa TOKCUKOIHAeKLIs, Kip, CkapnaTuHa, BiTpsiHa Bicna,

3aXBOPOBaHHS LuMrenbo3, cudinic, canbMOHeNbLO3, YepeBHWIA TU®, afeHoBIpyCcHa
iH(peKLjis, KMLLIKOBWIA EPCUHIO3, BicLepanbHWiA nerwMaHios, avebias,
abpomiHanbHa dopma Tynspemii, UCTAHa iHBa3is (ackapnaos,
CTPOHTriNoifo3).

[iHekonoriyHi EHpomeTpios, KicTa sie4Hka, OByNSTOpHUIA 6inb, canbniHriT.

3aXBOPIOBAHHS

EHpoKkpuHHa ARQiCOHOBUIA KPU3, TMPEOTOKCUYHWI KpU3, LIYKPOBWiA Aiaber.

naTonoris

|IHTOKCKKaLliA CBUHLEM, Tamniem.

linTBepoKeHHS CTaHy KeToaLmao3y Moxe ByTn oTpu-
MaHe 3a HasiBHOCTI rinepriikemii, aunaosy Ta KeToHeMii.
PiBeHb rntoko3u 3a3smyai ctaHoBMTb NoHag 10 Mmonb/n,
piBeHb pH 3a3Bryait MeHLUe Hix 7,3, KOHLeHTpaLlis Gikap-
GoHaTy B cupoBaTLi KpoBi He BinbLue Hix 15 Mmons/n [16].
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BcranoBunu, wo piabetuyHuin ketoaumaos (OKA) y
BariTHMX BUHWKAE MPU 3HAYHO HUXKUMX PIBHSIX TTTHOKO3M
cuposaTtku kposi. Iig Yac gocnigpkeHHs 11 XiHoK i3 nig-
TBEPIKEHUM KETOALMA030M BiA3HA4YMNK, WO B 4 i3 HUX
piBEHb [MIOKO3N MeHLe Hix 11,1 mmonb/n. Auugemis
y MaTepi CynpoBOMKYETLCA 3HMXKEHHAM KPOBOMIIMHY B
matLi, 3yMOBIIIOKYM NaUeHTapHy rinonepdysito, Wwo
NPU3BOAWTL [0 3HKEHOTO HAOXOKEHHS! KUCHIO 10 MI1o-
Aa. 3HKeHHs pH apTepianbHoi KpoBi MaTepi Npr3BoaAnTL
[0 3CyBY KpUBOI AncouiaLii okcuremorno6iHy Bnpago, Lo
MnoripLUye OKcureHauito nnoga. MatepuHcbka CMepTHICTb
NPy TAKOMY CTaHi CTaHOBUTb MeHLLE Hix 1 %, ane piBeHb
cmepTHocTi nnoga — 9-36 %. [iabeTnyHui ketoaumaos
Yy BariTHOI TaKOX acOLLKOETHCA 3 MIABULLEHUM PU3UKOM
nepepyacHux nosorie. Omxe, [IKA € cnpaBXHbOK aky-
LLIepCbKO Haa3BMYalHoto cuTtyauieto [9,13].

Y XBOpUX Ha LyKpoBwWii diabeT keToaumpo3 mMoxe
CMPUYMHATM TocTpun Ginb B eniracTpanbHil AiNsHLi.
KniHika 3axBOPIOBaHHS CYNpPOBOMXYETLCA HYAOTOH,
6rtoBaHHAM, DOMIOYICTIO NiA Yac NanbnaLi, Hanpy>XeHHsM
M’'A13iB, NPUCKOPEHHAM NynbCy. JlerkoumTosa y nauieHTis
i3 kKeToaLmao3oM Moxe pocarat 25 x 10°%n, eTionoris
SIKOro 0Ci TOYHO He BCTaHoBreHa [8]. KniHiuHa kapTuHa
MOXe HaragyBaTu rocTpy XipypriyHy natonorito YepeBHoI
NOPOXHWHW. Ha HasiBHICTb aLmp03y BKasykoTb BYUCHaXEH-
Hsl, CyXa LLKipa, 3MiHa HacTpoto, 3anax aLeToHy 3 poTa,
CyXiCTb y pOTi, CuMbHa cnpara, BiACYTHICTb aneTuTy,
HynoTa, brtoBaHHs, iHOAi NpUCKOpeHe rMboKe AMXaHHs,
novacTillaHHs cepLebunTTs, piske 3HWKEHHS apTepianb-
HOTO TUCKY, Binb Yy rpyaHiit KNiTUi 1 YepPEBHIN NOPOXHWHI.
[JliarHo3 nigTBepAXyeTbCA HAsSBHICTHO aLETOHY i/abo Lykpy
B Ceui, rineprnikemii, HasiBHICTIO aLETOHy B KpoBi. Ane
[liarHo3 KeToauMaoTUYHOTO MCEBAONEPUTOHITY Nif Yac
LlykpoBoro fiabety mae OyTv [iarHO30M BUMKITHOYEHHS,
OCKiNbKN BUPXEHi CUMMTOMM NMOAPA3HEHHS1 O4EPEBUHI
MOXYTb BKa3yBaTW Ha OAHOYACHUIA NPOSIB 3aXBOPHOBAHHS
YepeBHOI NOPOXHUHMU, LLIO NOTpebye eKCTpeHOT onepallii.
Lle uinkom mMoxnmBo, TMM Ginblue, O HEPIAKO rocTpi
3ananbHi 3aXBOPIOBaHHS CMIPUYUHSOTb NPOSIB LIKPOBOrO
piabety abo voro ycknagHeHHs. Tak, ynepLue LiyKpoBuii
piabeT Moxe BUSIBUTUCS Mif Yac 3axBOPIOBaHHS Ha ro-
CTPUN OeCTPYKTUBHWIA aneHAULMT. Y CyMHIBHUX BUNaaKax
XBOpi NoTpebytoTb rocnitaniai B XipypriyHuii cTauioHap,
[€ AiarHoCTUYHY N MiKyBamnbHY TaKTWKy BU3HA4alTb
Xipypr, eHgokpuHonor [1].

Y nauieHTiB i3 giabeTUYHUM KETOALWMI030M MOXYThb
6yTn HypoTa, 6nroBaHHs Ta Binb y xwBoTi. Mig Yac aHanisy
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189 BuUnazkiB keToaumaosy 46 % xBopux BigsHavanu binb
y %wBoTi. HasiBHicTb Bonto koperntoBana 3 BUpasHicTio Me-
TabonivHoro auuaoay (6inb HasBHWIA y 86 % OciD, ki Manu
piBeHb GikapboHaTy cvpoBaTku <5 MMOnb/N; Takox Ginb
HasiBHUI Y 13 % ocib, siki Manu piBeHb BikapboHaTy cupo-
BaTku <15MMonb/n; Hopma bikap6oHaTy cupoBaTku KpOBI
— 23-29 mmonb/n), ane 30BCiM He Marna 3anexHocTi Bif
piBHS rnikeMii Ta cTyneHs aerigparadii opraniamy [10,15].

J. Csomor, J Jirkovska et al. onvucanu Bunagok nces-
[JONEPUTOHITY B NaLieHTa i3 rinornikemieto, Lo nepeaye,
Ha TNi CUINBHOTO KeToAUMA03Y. ABTOPU 3'iCyBanm, Lo Npu
KniHiLi rOCTPOro »uBOTa y XBOPMX Ha LYKPOBWIA JiabeT
Tpeba npunyckaTn HasBHICTb KETOALUMA03Y, agxe e
MOXe BPSATYBaTW nauieHTa Bif HenoTpibHOI Ans HbOro
onepadii. fliabeTuyHnin ncesgonepuToHIT Mae ByTu
cepen aMdepeHLINHUX diarHo3iB Y NaLieHTIB i3 KMiHiKow
TOCTPOrO XWBOTA, Y SIKUX HAsIBHWIA LyKPOBUI fiabeT i3
keToaumaosom [7]. MNig vac andepeHUinHoi giarHOCTUKK
CIif BpaxoByBaTy, LLIO NceBaoabaoMiHansHui CHapom
MO3Ke OyTW BUKIMKAHUIA PI3HUMM NMPUYMHAMW, HakvacTiLwi
3 HUX HaBefeHi B mabnuui 5 [5,14].

BucHOBKU

Y BariTHUX i3 rectauiiHuM LyKpoBuM diabeTom KeTo-
auuao3 Moxe BUHUKATK Ha TNi HOPMOTMIKEMIi 3 Nenko-
LIMTO30M i NPOSIBNSATUCS FOCTPUM NceBaoadaoMiHaibHUM
cuHApPOMOM. PeTenbHe OMHaMiYHe CMOCTEPEXEHHs 3a
BariTHOK Ta MpaBuSibHa iHTepnpeTalis nabopaTopHMUX
[aHWX [alTb 3MOry CBOEYACHO BCTAHOBUTW AiarHo3
KeToauuao3y 3 abaoMiHanbHUM 60MbOBUM CUHAPOMOM
Ta YHVUKHYTW HebaxxaHOro onepaTBHOIO BTPYYaHHS Nif,
Yyac BariTHOCTI.
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Importance of chemoresistant tuberculosis (CRTB) is undoubted both in Ukraine and all over the world. Especially alarming
fact is that together with high CRTB sickness rate among young working-age people there is the low efficiency of therapy
(55 %). Data of many researchers show, that tuberculosis of pregnant women is the reason of many significant complications
which make serious maternal and perinatal danger. The problem of CRTB for pregnant woman is especially dangerous be-
cause the patient should take antimycobacterial drugs of Il grade for a long period and these drugs have teratogenic effect.

Purpose. Familiarization of physician-practitioners with the clinical features of the course and treatment of CRTB in women
during pregnancy.

Materials and methods. 4 clinical cases of own observations of the course and treatment of CRTB in women during preg-
nancy were described.

Results. Among our investigations the artificial termination of pregnancy was inevitable in 3 of 4 presented clinical cases. The
first patient had tubal pregnancy. The second patient: together with medical indications for artificial termination of pregnancy
(multiresistant tuberculosis, unstable position of fetus), the absence of the patient’s tendency for treatment of multiresistant
tuberculosis and problem social factor were observed. The patient informed that pregnancy was undesirable. The third patient
had polyresistant tuberculosis and generalized destructive tuberculosis in lungs and besides the artificial termination of preg-
nancy was also her decision. The fourth patient had medical indications for artificial termination of pregnancy (multiresistant
tuberculosis, negative clinical and radiological dynamics) but she refused. With regard to refusal antimicrobial therapy was
corrected and aminoglycosides were excluded. The patient was responsible as to her own health and treatment of multire-
sistant tuberculosis. Under complex simultaneous control of phthisiatrician, obstetrician-gynecologist and neonatologist she
terminated complete course of antimicrobial therapy with successful treatment result and gave birth to healthy baby.

Conclusions. Summarizing our own observations of the pregnant patients with CRTB the following conclusion can be made: if
patients with CRTB have tendency to antimicrobial therapy and desire to give birth the positive results such as CRTB treatment
and delivery of healthy baby will be obtained under complex simultaneous control of phthisiatrician, obstetrician-gynecologist
and neonatologist.

KAiHiuHi BUNaaKuU BEAEHHA Ta AiKyBaHHSA XIHOK, IKi XBOpi Ha Ximiope3nucTeHTHUH
Ty6epKyAbO3 nip uac BaritHOCTi

0. M. PasHatoBcbKa, B. . Cioctoka, A. B. ®epopeub, A. I. Mupor, I. . MakypiHa

BessanepeqHoto HHI € akTyanbHiCTb XiMiopeancTeHTHoro Tybepkynbo3y (XPTE) B Ykpaiti 11 ycbomy cBiti. Ocobnmee 3aHENOKOEHHs!
BUKIMKaE Te, LLO Ha T BUCOKOIO 3axBOptoBaHHs Ha XPTE Moroforo npaLesfaaTtHoro HacerneHHs BiasHadatoTb HU3bKY eheKTUBHICTb
nikyaHHs (55 %). Pesynbrati GaraTbox AOCTimpKEHb NOKa3yHoTb, LLO TyBepKyrnb0o3 Y BariTHWX XIHOK — MpU4MHa GaraTbox CepriosHnX
YCKITaAHeHb, siki CTaHOBSITb CEPA03HY MATEPUHCBKY Ta NepuHaTanbHy Hebeaneky. Ocobnmeo HebesneuHoto e npobnema XPTE y BariTHOI,
OCKiNbKM NaLieHTLi HeobXifHO TpYBaNo MpuAMaTH aHTuMikoGakTepianbHi npenapary || psay, Lo MatoTb 3HaUYLLMA TEPATOreHHNIA BB

MeTa po6oTu — 03HaNOMINEHHS (axiBLiB-NPaKTUKIB i3 KNiHiYHUMM 0cobnmBoCcTAMU Nepebiry Ta nikyBaHHs XPTB y xiHOK nig vac
BariTHOCTI.

Marepianu Ta metogu. Onucany 4 kniHidHi BUNagkv BnacHWx cnoctepexeHb nepebiry Ta nikysaHHs XPTB y 3iHOK nig vac BariTHOCTI.

Pesynktatu. 3-nomix 4 HaBeaeHUX KNiHIYHUX BUNAAKIB Y 3 XKIHOK LITY4YHE NepepuBaHHs BariTHOCT Byno HemuHyuum. B ogHiei
nauieHTku 6yna TpybHa BariTHICTb. B iHLLOI XiHKV Ha TNi MeanYHIMX NokasaHb A0 LUTYYHOrO NepepuBaHHS BariTHOCTI (MynsTUpe-
3UCTEHTHMI TyOEePKYNbO3, HECTillKe NOMOXKEHHS NIOAY) BU3HA4anM BiACYTHICTb CXUMbHOCTI 4O NiKyBaHHS MyrbTUPE3CTEHTHOTO
TyBepKynbo3y Ta HECMIPUATIIMBMIA CoLianbHUIA (hakTop; KpiM TOro, cama nallieHTka Big3Hauuna, Lo BariTHICTb HebaxaHa. Y
TPETLOI MaLieHTKM AjarHoCTyBanu nomnipe3ncTeHTHUIA TyBepKyb0o3 | NOLWMPEHWIA AECTPYKTUBHUIA TY6EPKYNbO3 y NereHsix; XiHka
cama Mana 6axaHHs! LTy4HO NepepBaTy BariTHICTb. Y YeTBEPTOI NaLiEHTKM 0 LUTYYHOTO NepeprUBaHHs BariTHOCTI Gynu MeaunyHi
MoKasaHHs! (MyNsTUPE3NCTEHTHIIA TYBEepKynbO3, HeraTMBHa KMiHIYHO-PEHTTEHONOTYHA AVHaMiKa), Bif SIKOrO BOHA BigMOBMIIacs.
BpaxoBytoun BigMOBY, CKOperyBarnu cxemy aHTUMikobakTepianbHOi Tepanii 3i ckacyBaHHsSIM aMiHorMikoauzis. XBopa BignosiganbHo
CTaBWacs 4o BNaCHOro 300pOB'A Ta NiKyBaHHSA MyrsTUPE3NCTEHTHOrO Ty6epkynboay. Mig KOMMIEeKCHAM OfHOYACHUM KOHTPOrEM
(rusiaTtpa, aKylwepa-riHekomnora Ta HeoHaTomnora 3aBepLunia NoBHUIA Kypc aHTUMIKoOaKTepianbHoOi Tepanii, y pesynbrati Mana
ycnillHe nikyBaHHS Ta Hapoaurna 300pOoBY AUTUHY.
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BucHoBku. TMigcyMoBytoun BracHi KNiHiYHi cnocTepexeHHs 3a BariTHUMK, siki xBopi Ha XPTB, MoxHa 3pobuTU BUCHOBOK: 3a
HasIBHOCTI Y HUX CXMMbHOCTI O aHTUMikoBakTepianbHoi Tepanii i GaxaHHs HAapOAWUTW AWUTUHY, Mig KOMMIEKCHUM OAHOYaCHUM
KOHTponem hTusiatpa, akyLlepa-riHekonora Ta HeoHaTonora MoXHa AOCATY MO3UTUBHWX pedynbratiB — nikyBaHHs XPTB i Ha-
POIKEHHS 300POBOI AUTUHM.

KAMHMYeCKue CAyuau BEAEHNA U ACYEHMUSA XKEHLLUH, 6OAbHBIX XHMUOPE3UCTEHTHBIM
Ty6epKyre30M BO Bpems 6epeMeHHOCTH

E. H. PasHatoBckas, B. I. Cioctoka, A. B. ®epopeu, A. W. Nupor, I 1. MakypuHa

beccnopHa akTyanbHOCTb XMMUope3ncTeHTHoro Tybepkynesa (XPTE) B YkpanHe v B Mupe. OcobeHHO HacTopaxmuBaert To,
4TO Ha hoHe BbIcoKoW 3abonesaemoct XPTH Monogoro TpyaocnocobHOro HaceneHns OTMeHatoT H13KYH0 3PeKTUBHOCTb
neyeHust (55 %). PesynbraTbl MHOIMVX UCCNIELOBaHWIA NOKa3bIBaLOT, 4TO Ty6epkynes y 6epeMeHHbIX — MPUYMHa MHOTUX CEpbes-
HbIX OCMIOKHEHMI, KOTOPble SBMSIOTCS CEPbE3HON MaTEPUHCKOM M NepUHaTanbHoil onacHocTb. OcobeHHo onacHa npobrema
XPTB y 6epemeHHON, NOCKOMNbKy NauueHTke HeobxoaMMo AnNUTENbHO NPUHUMATL aHTUMUKOGakTepuanbHble npenapartbl I
psifa, KOTopblE MMEHT 3HAYUTENBHOE TEPATOreHHOE BMMSHME.

Lienb pa6oTbl — 03HaKOMIIEHWE CMEeLMarnmcToB-NPaKTUKOB C KIMMHUYECKUMI 0COBEHHOCTAMM TeueHns u neveHust XPTB y
KEHLLMH BO BpeMsi GepeMeHHOCTU.

Matepuanbi u Metoabl. OnucaHbl 4 KNMHUYECKWX Cryyast COBCTBEHHBIX HABMoAeHUI TeueHns 1 nevernst XPTB y xeHLWmH
BO Bpemsi 6epeMEHHOCTH.

Pesyniratbl. /13 4 npencTaBneHHbIX KIMHUYECKMX CryYas Y TPEX KEHLLMH UCKYCCTBEHHOE NpepbiBaHue BepeMeHHOCTY Bblno
Hen3BeXHbIM. Y OHON nauueHTKu Gbina TpyoHas 6epeMeHHOCTb. Y APYron XeHLWUHb! Ha POHEe MEOMLIMHCKMX NOKa3aHUM K
VCKYCCTBEHHOMY NpepbIBaHMI0 6epeMeHHOCTY (MyBTUPE3NCTEHTHBIN TY6epKyres, HeyCTOMYMBOE NOMOXEHWE NoAa) yCTaHOB-
TEHO OTCYTCTBYE NPYBEPXKEHHOCTM K TEYEHNI0 MYTBTUPE3NCTEHTHOTO TyGEepKyrnesa n HeBrnaronpUSTHBIN coLmarnbHbI haKkTop;
Kpome TOro, cama nawyeHTKa ykasbiBana, YTo 6epeMeHHOCTb HexenaTenbHas. Y TpeTbei NauneHTK AMarHocTpoBani no-
NUPE3NCTEHTHBIN 1 PaCPOCTPaHEHHbIN AECTPYKTUBHBIN TyBepKynes B nerkux, KeHLwmHa cama notpebosana UCkyCCTBEHHOMO
npepbIBaHNs GEPEMEHHOCTU. Y YETBEPTON NALMEHTKN 4115t NPOBEAEHMS UCKYCCTBEHHOTO NpepbiBaHunst 6epeMeHHOCTY Bblni
MEOULMHCKME NoKasaHus (MyrbTUPE3NCTEHTHBI TyBepkynes, oTpuLaTenbHas KNMHUKO-PEHTTEeHoNorMyeckas auHamuka), ot
KOTOPOro OHa OTKasanacb. Y4nTbiBasi OTkas, NPoBeAeHa KOPPEeKUMs CXeMbl aHTUMUKoBakTepuanbHON Tepanun ¢ OTMEHON
AMWHOITINKO3KA0B. BonbHas OTBETCTBEHHO OTHOCUIACh K COGCTBEHHOMY 3[0POBLI0 M NEYEHNIO MYTBTUPE3UCTEHTHOIO Ty-
6epkynesa. Mo KOMNNEKCHbIM OAHOBPEMEHHBIM KOHTpONEM dTuanarpa, akyluepa-rMHekonora u HeoHarorora 3asepLunna
MOMHbIN KypC aHTUMMKoBaKTepuanbHON Tepanum, pe3ynstaTt KOTOPOW — YCMELLHOe NeYeHne U poxaeHNe 3A0pOBOro pebeHka.

BbiBoabl. MogbiToxuBas COBCTBEHHbIE KNMHMYeCKue HabnogeHust 3a GepeMeHHbIMU, BonbHbIMU XPTB, MOXHO caenatb
BbIBOA;: NMPW HANMYMM NPUBEPXKEHHOCTH K aHTUMUKODaKTepuanbHON Tepanun y 6epemMeHHbIX 1 XenaHus poauTtb pebexka,
nog KOMMIEKCHbIM OAHOBPEMEHHBIM KOHTPOEM (hTM3naTpa, akyLuepa-rMHeKonora v HEOHaTonora MOXHO AOCTUYb NOMNOXK-
TenbHbIX pesynsraToB — nedeHns XPTB v poxaeHus 300poBoro pebeHka.

Importance of chemoresistant tuberculosis (CRTB) is un-
doubted both in Ukraine and all over the world. Especially
alarming fact is that together with high CRTB sickness
rate among young working-age people there is the low
efficiency of therapy (55 %) [1] and majority of cases of
transferring the patients to palliative therapy are observed
[2]. Data of many researchers show, that tuberculosis
of pregnant women is the reason of many significant
complications which make serious maternal and perinatal
danger [3,4]. The problem of CRTB for pregnant woman
is especially dangerous because the patient should take
antimicobacterial drugs of |l grade for a long period and
these drugs have teratogenic effect [1,5-7].

Today the specified definitions as to approach of
pregnancy management of women with CRTB are absent

Materials and methods

4 clinical cases of own observations of the course and
treatment of CRTB in women during pregnancy were
described. Patients had hospital treatment in pulmonary
tuberculosis division No. 3 of phthisiology and pulmono-
logy department of Zaporizhzhia State Medical University
(ZSMU) in municipal institution “Zaporizhzhia Regional
TB Clinical Dispensary” (ZRTBCD) within 2015-2019
years.

Results of our own observations

Patient 1: woman, 33 years old, was admitted to division
of ZRTBCD with diagnosis: multiresistant tuberculosis
(MRTB) (2019) of operated right lung (infiltrative). De-

in the world. In available literature sources we found only
small part of works where the medical cases of own ob-
servations of such patients are described [8-11].

Aim
Familiarization of physician-practitioners with the clinical

features of the course and treatment of CRTB in women
during pregnancy.
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struction+, tuberculosis mycobacterium (MBT)+, smear
(S)+, culture (C)+, resistance | (isoniazid (H), rifampicin
(R), pirazinamide (Z), ethambutol (E)), resistance Il
(moxifloxacin (Mfx), levofloxacin (Lfx), ofloxacin (Ofx)).
Category 4 (ineffectively treated tuberculosis (IETTB),
chemotherapy 1-2 grade, recurrent course). Condition
after operation (2017) — resection of the upper part of
right lung due to fibrotic and cavernous tuberculosis.
Pulmonary failure (PF) of | level.
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General condition at the moment of hospitalization
was moderately severe. During skin examination the at-
tention was paid to available small edema of the face
skin, papulopustular rash in zone of forehead, cheeks
and chin. The rash became stronger in summer under
the sunlight and during taking of hot drinks. The patient
had been examined by dermatovenerologist who made
the diagnosis: rosacea, papulopustular form. Except for
dietary habits, the external therapy with use of 15 %
azelaic acid gel was prescribed for the patient.

The patient mentioned that she had delay of menstru-
ation. Pregnancy test was made. It was positive. From an-
amnesis it was known that 4 years ago the patient had tubal
pregnancy in left tube and it ended with left-side tubectomy.
The patient had 4 pregnancies, 3 deliveries, 1 abortion.

Pelvic organs (PO) ultrasound examination (USE)
(transabdominal method) was prescribed by physician.
From USE it was known that anechogenic formation of
28 x 26 mm in diameter with distinct outline and non-ho-
mogeneous structure (Fig. 1) was diagnosed in right ovary.
Conclusion of PO USE: echo signs of focal mass of right
ovary (according to follicular cyst type).

In 2 days control PO USE (transabdominal method)
was made: anechogenic formation of 28 x 27 mm in di-
ameter with distinct outline and homogeneous structure
(data as to embryo is absent) (Fig. 2.1), anechogenic
formation of 17 mm in diameter with homogeneous
structure appeared in the left ovary (Fig. 2.2). Conclusion
of PO USE: echo signs of focal masses of both ovaries
(according to follicular cyst type).

Control PO USE (transabdominal + vaginal methods)
on the 8" day of hospitalization: true data as to available
“mistaken” gestational sac in endometrium was not re-
vealed; in area of the left tube left ovary the anechogenic
formation of 27 mm in diameter with distinct outline was
diagnosed, near to which the anechogenic formation up
to 23 mm with hyperechogenic inclusion up to 8 mm in
diameter (embryo?) was diagnosed, obvious painfulness
was available during compression with sensor. Conclusion
of PO USE: echo signs of focal masses of the left ovary,
left tubal pregnancy.

The patient was consulted by gynecologist. Provisio-
nal diagnosis: tubal pregnancy (on the left side).

On the 9" day of hospitalization the recurrent
PO USE (vaginal method) was made: close to the right
ovary the formation of 25 x 21 mm with distinct smooth
outline, hyperechogenic walls up to 5 mm — gestational
sac of 13 x 11 mm, embryo of 7-8 mm, heartbeat +
and yolk sac up to 2.5 mm were diagnosed. Structure of
the left ovary is presented by anechogenic formation up
to 23 x 22 mm in diameter with distinct smooth outline,
insufficiently homogenous structure close to follicle up to
15 mm. Conclusion of PO USE: echo signs of progressing
extrauterine pregnancy (on the right side) of 5-6 weeks;
cyst formation of the left ovary.

After getting results of the last PO USE the patient
was operated in Zaporizhzhia Regional Clinical Hospital:
laparatomy, right-side tubectomy. Post-operative period
passed without peculiarities. In 4 days the patient was
transferred to ZRTBCD for proceeding with antimicro-
bial therapy (AMBT) of MRTB according to scheme of
category 4 with consideration of medical sensibility test

Pathologia. Volume 17. No. 1, January — April 2020
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Fig. 1. PO USE:
the right ovary.

Fig. 2. PO USE:
2.1: the right ovary,
2.2: the left ovary.

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



KAIHIYHMW BMNAAOK

130

(MST). But in 3 month the patient left hospital without
permission due to this fact she was discharged from
hospital.

Patient 2: woman, 22 years old. She had tuberculosis
for one year. At first it was revealed during preventative
examination in maternity hospital. Then she had ambu-
latory treatment course of firstly diagnosed tuberculosis
(FDTB) under scheme of category |. But during control
examination after termination of maintaining phase MBT
was revealed in sputum. Based on this fact the patient
was transferred to category 2 for proceeding with therapy
due to IETTB. But the patient didn’t have tendency for
treatment thus she started treatment only in 3 months.
Within this period the results of molecular genetic test
(MG), sputum culture for liquid medium: MBT+, MG+,
rifampicin (Rif)+, resistance | (HRZ, streptomycin (S))
were obtained. Considering obtained data the diagnosis
was made: MRTB of the upper part of the left lung (infil-
trative). Destruction-, MBT + M- MG+ Rif+ C+, resistance
| (HRZS). Category 4 (IETTB).

During 2 months the patient was in waiting list till for-
mation of tendency for treatment. In 2 months the patient
willingly came for hospitalization treatment in regional an-
tituberculosis clinical dispensary where AMBT according
to category 4 with consideration of MST.

In 2 weeks the patient informed that she was ob-
viously pregnant and pregnancy is undesirable. She
was consulted by gynecologist. PO USE was made: in
the uterine cavity one fetus id revealed; heart rate (HR) is
140 beats per minute, pregnancy term is 17 weeks. Due
to this fact correction of AMBT was made. Aminoglyco-
sides were excluded from the scheme. The patient was
transferred to ZRTBCD for determination of approach of
further patient management.

The patient condition at the moment of hospitalization
in ZRTBCD was satisfactory. From anamnesis it was
known that social state of the patient is problem (she lived
in private house with 3 children, mother and 3 sisters). It
was her fifth pregnancy.

The patient was consulted by gynecologist. PO USE
was made: in the uterine cavity one fetus was revealed;
heart rate (HR) was 140 beats per minute, pregnancy term
was 18 weeks, fetus position was unstable. In one week
after treatment in ZRTBCD there was made decision of
artificial abortion for medical reasons (MRTB, unstable
position of fetus) + undesirable pregnancy, absence of
the patient’s tendency for treatment of MRTB and problem
social factor. For this purpose the patient was transferred
to Regional Perinatal Center (RPC).

In 3 days the patient had been transferred again to
ZRTBCD where after correction of AMBT she was trans-
ferred to district tuberculosis dispensary according to
the residence registration in order to proceed with AMBT
under the scheme of category 4 with consideration of MST.

Patient 3: woman, 24 years old. Earlier she didn’t
have tuberculosis. But 1.5 years earlier she had contact
with tubercular cohabitant.

Tuberculosis was revealed while visiting the doctor
with complaints on long-term cough, subfebrile tempera-
ture in the evening during 2 weeks, weight loss for 4 kg
within last month, pain in right scapula area. After addi-
tional examination of the patient the changes of thoracic
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organs (TO) on X-ray film were revealed: in the right
lung the cavity of destruction of 4 cm in diameter asso-
ciated with focal and small focus shadows, fibrosis were
revealed; the right root of lung and cupula of diaphragm
were deformed. MBT was revealed in sputum. Based on
this fact the patient was transferred to hospital treatment
in ZRTBCD.

The patient condition at the moment of hospitalization
in ZRTBCD was satisfactory. Due to the face skin rash
the patient was consulted by dermatologist.

During examination the hyperpigmented marks with
distinct outlines and diameter up to 4-5 cm looking like
geographical map were revealed on the skin of temporal
region, forehead and upper lip. Hyperpigmentation was
more obvious during examination under ultraviolet Wood’s
lamp. Diagnosis of the patient was determined: chloasma.
Due to this fact the external therapy with use of azelaic
acid was recommended.

By means of MG-method MBT (MBT+ MG+ Rif+)
resistant to rifampicin were revealed in sputum. In result
the diagnosis was determined: tuberculosis resistant
to rifampicin (RifTB), infiltrative tuberculosis of the right
lung. Destruction+, MBT+ MG+ Rif+. Category 4 (FDTB).

Analysis of blood for antibodies (AB) against human
immunodeficiency virus (HIV) was negative. AMBT was
prescribed under category 4 with consideration of MST
data.

The patient mentioned that she had delay of menstru-
ation during 1 month. The patient was examined by gy-
necologist: pregnancy test and PO USE were prescribed.

Pregnancy test was positive.

During PO USE (transabdominal method): the an-
echogenic focus up to 28 mm (gestational sac) containing
one embryo was diagnosed. Conclusion of PO USE:
echo signs of pregnancy of 7-8 weeks. From anamnesis:
pregnancy .

During sputum culture for liquid medium MBT re-
sistance to HESZ was revealed. Based on this factor
the diagnosis was determined: polyresistant tuberculosis
(PRTB), infiltrative tuberculosis of the right lung. Destruc-
tion+, MBT+ M+ MG+ Rif+. Category 4 (FDTB). Correction
of AMBT with consideration of MST data was made.

According to medical indications (PRTB, generalized
destructive tuberculosis in lungs) and at the discretion of
patient the artificial termination of pregnancy at the term
of 9 weeks was made. Post-operative period passed
without peculiarities.

The patient proceeded with AMBT according to
the scheme of category 4 with consideration of MST data.
The patient was in hospital during whole intensive phase
of treatment (6 months). In result the bacterioexcretion
stopped in 2 months. During transfer to maintaining phase
of AMBT clinical and radiological dynamics was positive.

Patient 4: woman, 23 years old. Earlier she didn’t
have tuberculosis. Possible contact with tubercular
patient was denied. During preventative examination
focal lung lesions were revealed in the upper part of
the right lung. After additional examination MBT was
revealed in sputum. Then the patient was transferred
to ZRTBCD for hospital treatment. In ZRTBCD she was
additionally examined. The right lung destruction of
0.8 cm in diameter was revealed in tomographic image.
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There was determined diagnosis: FDTB of the upper
part of the right lung (infiltrative). Destruction+, MBT+
M+. Category 1. The patient started course of AMBT
according to scheme of category I.

In 3 weeks after obtaining the result of MST which
indicated available resistivity of MBT to HRS the pa-
tient was presented to MRTB-council. Diagnosis was
determined: MRTB of the upper part of the right lung
(infiltrative). Destruction+, MBT+ M+ MGO C+, resistivity
| (HRS). Category 4 (FDTB). Course of AMBT according
to scheme of category 4 with consideration of MST data
was prescribed.

In 2 months of hospitalization the patient's X-ray
picture showed negative dynamics: increase of size of
focus in the upper part of the right lung and destruction
dimensions in focus from 0.8 cm up to 2 cm in diameter.

In 6 months the patient informed doctor that she
had visited her local gynecologist and possibly she was
pregnant (9-10 weeks). Then the patient was examined
by gynecologist of ZRTBCD: pregnancy of 10 weeks and
bacterial vaginosis. PO USE was prescribed.

PO USE (transabdominal method): anechogenic fo-
cus up to 50 mm (gestational sac) contains one embryo.
Conclusion of PO USE: echo signs of pregnancy of 10-11
weeks. From anamnesis: pregnancy |.

Considering medical indications (MRTB, negative
clinical and radiological dynamics) the patient was
proposed to make artificial termination of pregnancy.
But she refused. Due to refusal AMBT was corrected
and aminoglycosides were excluded. The patient was
hospitalized within intensive phase of AMBT (8 months).
During this period the positive clinical and radiological
dynamics was observed: bacterioexcretion stopped in 4
months, destruction was healed.

The patient was discharged for ambulatory treatment
and further treatment in maintaining phase.

The patient was responsible as to her own health
and treatment of MRTB. According to the information of
her local phthisiatrician she gave birth to healthy baby
and finished complete course of AMBT with successful
treatment result.

Discussion

Having made analysis of literature sources we found
that recommendations as to management of pregnant
women with CRTB are rather contradictory. With regard
to unsuccessful results of treatment and delivery of
the patients with MBTB A. Dudnyk and O. Pavel'chuk [7]
indicate necessity of artificial termination of pregnancy
term of which makes from 12 to 22 weeks [12]. However
the part of researchers recommends to perform AMBT of
pregnant women with CRTB [8—12] without abortion. Be-
sides the attention is drawn to the fact that management
of such patients should be under complex simultaneous
control of such specialists as phthisiatrician, obstetri-
cian-gynecologist and neonatologist. Treatment course
of CRTB should be complete and appropriate. Moreover
all these researchers indicate safety and efficiency of
AMBT during pregnancy. According to recommendations
of World Health Organization [1] such drugs as amikacin,
streptomycin, prothionamide and ethionamide are ex-

Pathologia. Volume 17. No. 1, January — April 2020

Case report

cluded from treatment scheme due to their teratogenic
effect on fetus.

Among our investigations the artificial termination of
pregnancy was inevitable in 3 of 4 presented clinical cases.
The first patient had tubal pregnancy. The second patient:
together with medical indications for artificial termination of
pregnancy (MRTB, unstable position of fetus), the absence
of the patient’s tendency for treatment of MRTB and prob-
lem social factor were observed. The patient informed that
pregnancy was undesirable. The third patient had PRTB
and generalized destructive tuberculosis in lungs and
besides the artificial termination of pregnancy was also
her decision. The fourth patient had medical indications for
artificial termination of pregnancy (MRTB, negative clinical
and radiological dynamics) but she refused. With regard
to refusal AMBT was corrected and aminoglycosides were
excluded. The patient was responsible as to her own health
and treatment of MRTB. Under complex simultaneous con-
trol by phthisiatrician, obstetrician-gynecologist and neo-
natologist she terminated complete course of AMBT with
successful treatment result and gave birth to healthy baby.

Conclusions

Summarizing our own observations of the pregnant pa-
tients with CRTB the following conclusion can be made: if
patients with CRTB have tendency to AMBT and desire to
give birth the positive results such as CRTB treatment and
delivery of healthy baby will be obtained under complex
simultaneous control by phthisiatrician, obstetrician-gy-
necologist and neonatologist.

Prospects for further research. Further observa-
tions over the pregnant women with CRTB including
patients with co-infection CRTB/HIV.
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