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MeTa po60TK — JOCTIAXEHHSA CTaHy OpraHiB penpoayKTUBHOI CUCTEMU MICNS TPUBANOrO BBEAEHHS iHribiTopa apomarasu
CTEepoiiB NETPO30s1y Ta Oro BiAMIHM B MONOAMX CaMUiB LLYpIB i Ha TNi BIKOBOI iHBOSHOLi.

Martepianu Ta Mmetoau. [locnian BUKOHanM Ha Lwypax Bictap i3 no4aTkoBum Bikom 5 mic. i 15 mic., akum npotsirom 3 Mic. BBogunn
nepopasibHO 3a 0MOMOTOH) LLTYHKOBOTO METaNEeBOro kaTeTepa NeTpo3on Yepes AeHb Y A03i 1 MI/Kr M. T., Ta Yepes 2 Mic. nicrs 1oro
ckacyBaHHs. BraHayanw piBHi TECTOCTEPOHY Ta ecTpagiorny y nna3mi KpoBi iMyHO(hEPMEHTHUM METOAOM, BMICT CepMaTo30iais
y npuaartkax CiM'siHUKIB, Macy roHaz, i [OAATKOBMX CTATEBNX 3ar03, BUKOHaMM MOPOnoriyHe AOCTIMKEHHS roHaz | BEHTpanbHoi
YacTKW NepeaMmixypoBoi 3anoau. PesyniraTti JocnimkeHb NOPIBHIOBAN 3 MOKa3HUKaMM B KOHTPOMbHUX TBAPWH BiAMOBIAHOTO BiKy.

Pesynkratu. Y cTapitoumx camuis nig BNAMBOM IETPO30IY 3p0CTano CiBBiAHOLLEHHS PIBHIB TECTOCTEPOHY 11 ecTpagiony
y nnasmi kposi. BmicT cnepmaro3oiais B eniguaumicax 306inbLuyBaBcs B cepefHboMy Ha 28 %. lictonoriyHe JocnimKeHHs
nokasano yHKLioHanbHy akTuBaLito KniTuH Jlenpira, iCTOTHe 3MEHLLEHHS iIHBOMIOTUBHMX 3MiH iXHBOI KiflbKOCTI Ta ricTono-
riyHoi 6ynoBw. YacTuHa kniTuH Jlefaira Mana o3Haky GyHKLOHaNbHOTO BUCHaxeHHS. JleTpo3on 36inbluyBaB BigHOCHY Macy
Koaryntor4oi 3anosu B cepegHboMy Ha 40 %, ciM'aHux nyxupuiB Ha 31 % Ta BEHTparbHOI YacTku nepeaMixypoBoi 3anosu
Ha 33% NOPIBHSHO 3 NOKa3HWKaMW B KOHTPOIbHWX TBapWH. Yepes 2 Mmic. nicns NpunuHeHHs BBEAEHHS NeTpo3ory He Hyno
PI3HNLI MiXX NOKa3HWKaMW KOHTPOSbHUX | AOCMIAHUX TBapUH. Y MONOAWX LLYpiB edheKT NIETPo30ny Maike He BUSBNAMM.

BucHoBku. BeeneHHs netposony 36inbLuye CniBBiAHOLLEHHS PIBHIB TECTOCTEPOHY Ta €CTpaiony Y nra3mi KpoBi, BMICT cnepma-
TO30i4iB B eniguavmMicax i Macy aHapOreH3anexH1x JoAaTKOBUX CTaTeBMX 3a5103 CaMLLB LUYpIB i3 BIKOBO iHBOMHOLIEN CTATEBOI
cuctemu. Le cynpoBOmKyETLCS YMOBINbHEHHSM BIKOBUX 3MiH roHaz, i nepeaMixypoBoi 3anoau. O3Hakv CTYMYynoBanbHOro Brvey
NEeTPO301Ty Ha OpraHy PENPOAYKTUBHOI CUCTEMM CTaPIKOYMX TBAPUH 3HVKaNM Yepes 2 MiC. MICIS CKacyBaHHSA 3aCTOCYBaHHS npenapary.

CocToAHMe penpoAYKTUBHBIX OPraHOB MOAOABIX U CTapetoLUX CaMLIOB KpbIC
npu AAMTEAbHOM BBEAEHUU A€TPO30Aa U MOCAE ero OTMEeHbl

A.T. Pe3Hukos, O. B. CaunHckas, A. W. MoasikoBa, 0. A. ®dantoww, A. B. AH1wweBCKUI

Lienb pa6oTbI - ccneaoBaHne COCTOsHWS OpraHoB PENpPOLyKTUBHOM CUCTEMbI MOCTe ANMTENBHOTO BBEAEHWS MHBMTOpa apoma-
Ta3bl CTEPOVAOB JIETPO30M1a W €r0 OTMEHbI Y MOMOLIbIX CAMLIOB KPbIC 11 Ha (DOHE BO3PACTHOM MHBOSTHOLIW PEMPOYKTUBHBIX OPraHoB.

Matepuansi u metogb!. OnbITbl npoBeAeHbl Ha KpbiCax BVICTap C Ha4alnbHbIM BO3pacTOM 5wmec.n 15 mec., KOTOPbIM B TE4EHNE
3 Mec. BBOAUINM NEPOPAITbHO C MOMOLLHO XKEnNyao4Horo MeTanM4eckoro Karetepa neTpo3on Yepes AeHb B 403e 1 MK M. T., 1 yepes
2 MeC. nocne ero OTMeHBI. Onpe/:l,enﬂnm YPOBHM TECTOCTEPOHA M 3CTpaauona B nnasme Kposn MMMyHOd)epMeHTHbIM MeToaoM,
COAepXaHne cnepmarto3onaoB B npuaatkax CEMEHHUKOB, onpenenan maccy 1 nposogunn MOp(i)OJ'IOI'VI‘-IeCKOG nccnenosaHme
roHag 1 [o6aBOYHbIX MOMOBbIX Xenes — BEHTPaIbHON A0 NpeAcTaTenbHON Kenesbl, Koarynmpyrow,elh Xernesbl U CEMEHHbIX
Ny3bIPbKOB. PeSyJ'IbTaTbI ccnenoBaHun CpaBHYBAN € NMokasaTensMm y KOHTPOMbHbIX KUBOTHLIX COOTBETCTBYHOLLIErO BO3pacTa.

Pesynkrathbl. Y cTapetoLlmx camLoB Nof BIIMSIHUEM NETPO30ra BO3pacTano COOTHOLLEHWE YPOBHEN TECTOCTEPOHa 1 3CTpa-
Avona B nnasme kposu. CogepaHue crnepmaTo3onaos B anuanammmcax ysenuyusanock Ha 28 %. Mctonormyeckoe uccne-
[0BaHVe Nokasasno yHKLMOHamNbHY0 akTUBaLWO KNeTok Nleiaura, 3HaunTenbHoe yMeHbLUEHE MHBOMIOTUBHBIX U3MEHEHWI
UX KOMMYECTBA U MMCTONOMYECKOro CTPOeHMs. YacTb kneTok Jleiaura umena npuaHaku gyHKLUMOHANBHOTO UCTOLLEHNSI.
JleTpo3on yBenuumBan OTHOCUTENbHYIO Maccy KoarynmpytoLen xenesbl B cpeaHeM Ha 40 %, cemeHHbIX My3blpbKoB Ha 31 %
1 BEHTPanbHOM YacTu NpeacTaTenbHoi xenesbl Ha 33 % Mo cpaBHEHMIO C MoKa3aTensiMy1 KOHTPOSbHBIX XMBOTHBIX. Yepes
2 mec. nocre npekpaLleHns BBEAEHWS NETPO30N1a He YCTaHOBMEHA pasHuLia MeXay NoKasaTensiMi Y KOHTPOIbHBIX M OMbITHBIX
XKMBOTHBIX. Y MONOAbIX KpbIC 3GhheKTHI NETPO30mna NoYTH He BbISBMSIN.

BriBogbl. BBeneHve netpo3ona yBeNMUMBaeT COOTHOLLEHWE YPOBHEI TECTOCTEPOHA U SCTpaauona B nra3Me KpoBw, Co-
JepXaHue CrepMaTo3ouaoB B SNMANANMMCAX U MacCy aHApOreH3aBUCUMbIX A0GaBOYHBIX MOMOBbIX KEMe3 CaMLOB KpbIC C
BO3PACTHOI MHBOITIOLMEN MOMOBOW CUCTEMbI. OTO COMPOBOXAAETCS 3aMEANEHNEM BO3PACTHbIX M3MEHEHWI rOHaZ, W Npes-
CTaTenbHOM xenesbl. MprU3HaKky CTUMYNMPYIOLLETO BRMSHWAS NETPO30ra Ha OpraHbl PENPOAYKTUBHON CUCTEMbI CTAPEOLLMX
KMBOTHbIX MCYe3anu Yepes 2 Mec. Nocre OTMeHbI Nprema npenapara.

The state of reproductive organs of young and aged male rats with the prolonged
administration of letrozole and after its withdrawal

0. H. Reznikov, 0. V. Sachynska, L. I. Poliakova, O. A Faliush, O. V. Yanishevskyi

Aim. Study of the reproductive organs after long-term administration of letrozole, the steroid aromatase inhibitor, followed by
its withdrawal in young male rats and ones with age-related involution of reproductive organs.
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Material and methods. The experiments were carried out on Wistar rats with an initial age of 5 months and 15 months,
which were gavaged with letrozole every other day at a dose of 1 mg/kg bw for 3 months and then 2 months following its
discontinuation. The blood plasma testosterone and estradiol levels were measured by immunoassays. The spermatozoa
contents in epididymis were calculated. The testicles and accessory sexual glands were weighed, and morphology of gonads
and ventral prostate was studied. The results of the study were compared with those of control animals of corresponding age.

Results. As the result of letrozole treatment, the ratio of testosterone and estradiol levels in blood plasma of aged rats in-
creased. The spermatozoa content in epididymis rose up by on the average 28 %. The histological study revealed functional
activation of Leydig cells, a significant retardation of involutive changes of their number and morphology. Some Leydig cells
demonstrated the signs of functional exhaustion. Letrozole exerted an increase of relative weight of the coagulation gland by
an average of 40 %, seminal vesicles by 31 %, and ventral prostate by 33 % compared with those of control animals. Two
months after letrozole withdrawal, there were no signs of difference between letrozole-treated and control animals. In young
rats, the effects of letrozole were almost not detectable.

Conclusions. Letrozole administration to male rats with age-related involution of the reproductive system increases testos-
terone/estradiol ratio in blood plasma, the spermatozoa contents in epididymises and the weights of androgen-dependent
accessory sexual glands. This is accompanied by slowing down of age-related changes of the gonad morphology and prostate
gland. Letrozole-induced reproductive effects are reversible.

OpHieto 3 NPOBIAHMX 03HAK CTapiHHS YOMOBIYOI penpo-
OYKTUBHOI CUCTEMY € NOCTYNOBE 3MEHLLEHHS NPOAYKLii
TECTVKYNSPHWUX aHAPOreHiB, NepenyciMm TeCTOCTEPOHY.
BogHouac 3pocrtae abcontotHa abo BigHOCHa [0 TecTo-
CTEPOHY KOHLEHTpaLis ecTporeHiB y KpoBi. PaHHi
BiKOBWI AediunT aHOporeHiB y Yonosikis (late-onset
hypogonadism — LOH-cuHgpom) cnocTepiratotb y 2-15 %
Bunaakis [1]. Lia natonorisi cynpoBOAXKy€eTbCS CEKCyanb-
HUMM NOPYLUEHHAMM, FNOMEPTUIBHICTHO, NCUXONONYHY-
MU, COMaTV4HUMW Ta HEPOBEreTaTUBHUMI po3fafamu.
i BBXAKOTH (DAKTOPOM PUBMKY POSBUTKY METABONIYHOMO
CUHOPOMY, CEPLIEBO-CYANHHNX 3aXBOPIOBAHb, LIyKPOBOIO
JiabeTy, OXMpiHHA TowWo [2—6] i HaBiTb M'ATMPa30BOrO
30iNbLIEeHHS1 CMEPTHOCTI MOPIBHSIHO 3 €BrOHagHUMU
yorosikamm [7].

[lo Ha3BaHMX HebaxxaHUX HacniaKkiB NPU3BOAUTD i
OXMPIHHSI, OCKINIbKU B XKUPOBIiA TKaHWHI BigOyBaeTbCS
KOHBEPCiS aHAPOrEHHWX FTOPMOHIB B ecTporeHn. Cuk-
[POM eCTPOreHHOI AOMIHAHTW CMPUYMHSE NOMMUONEHHS
aHAporeHHoro AediumnTy, afgke eCTPOreHn 3MEHLLYHOTh
CcekpeLiito NoTeiHi3yo4oro ropMoHa rinodiza Ta piseHb
BifIbHOTO TECTOCTEPOHY Y KPOBi 3aBASAKN NiABULLEHHIO
KOHLEHTpaLji rmobyniHy, Lo 38'A3ye CTaTeBi TOPMOHMU.

3amicHa Tepanis npenapataMmu TECTOCTEPOHY €
OCHOBHVM MeTopoM nikyBaHHs LOH-cuHgpomy. Mopsg
i3 MO3UTMBHMUM eEKTOM BOHa MOXe MaTi HeouikyBaHi
Hacnigku, SK-0T 3POCTaHHA €CTPOreHHOI HaCcU4eHoCTi
opraHismy 3aBAsikn MeTaboniyHin TpaHcopmMaLlii ek3o-
FEHHOr0 TECTOCTEPOHY Ha ecTpagion. Takuin pesynsrar
crnocTepirany y 30OpoBMX YOMOBIKIB i3 rinoroHagu3mMomM
6e3 oxwpiHHS [8,9].

AnbTepHaT1BOK MOXE CTaTu 3acTOCyBaHHs hapma-
KonoriyHmx 3acobiB, ki ranbMytoTb aKTUBHICTb apomarasu
CTepoigis, WO BiANOBIZaNbHA 3a YTBOPEHHS ECTPOrEHIB
3 aHgporeHiB. OgHUM i3 Takux 3acobiB € NeTpo3on, SKui
LUIMPOKO BYKOPUCTOBYIOTb Y NiKyBaHHI paKy rpyAaHOI 3a5o3u.
BiH Npr3BoanTb 0 YMOBINbHEHHS NEPETBOPEHHS EHOOMEH-
HOrO TECTOCTEPOHY Ha ecTpagion-1783, a aHgpocTeHajo-
HY — Ha €CTPOH, L0 3yMOBOE 3MEHLLEHHS! €CTPOreHHOI
HaCWU4YeHOCTi opraHiamy. Bucoka aHTMapomarasHa akTve-
HIiCTb NeTpo3011y Yy cknagi nikapcbkoro 3acoby JleTpomapa
paHille NpoaeMOHCTPOBaHa B AOCHIMKEHHSX in ViVO Ha
cammLaX LLYpiB Ta in vitro Ha romoreHatax seqHvkis [10,11].

[JocnioxeHHa Ha 300pOBMX YOMOBIKax nokasasnw,
Lo iHriGiTOpKn apomaTasun NeTpo3on i haapo3on 3aaTHi
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MiABWLLYBAaTW KOHLEHTPALil0 TECTOCTEPOHY i 3MEHLUY-
BaTW BMICT ecTpagiony y kpoi [12]. € nooauHoki Bigo-
MOCTI LLOA0 TepaneBTUYHOI epeKTUBHOCTI NETPo3ony
B YOIOBIKiB i3 CUHOPOMOM €CTPOreHHOI JOMIHaHTV Ta
CynyTHBOIO HAAMIMLLKOBOK MAcoio XUPOBOi TKaHUHW,
L0 TakoX MOB’A3YI0Tb i3 MiABULLEHHAM PiBHS TecTo-
CTepoHy B opraHismi [13,14]. OTxe, 3acToCyBaHHSA
neTposony Ta iHWMX iHribiTopiB apomaTasu CTepoigis
npu LOH-cuHapomi moxe 6ytu gouinsHum [15]. Mosi-
LOMIISNV NPO BiJHOBNEHHS CNEPMATOreHe3dy B AesKNX
nauieHTiB 3 oniro- abo asoocnepmieto nig BNAUBOM
netpo3ony Ta aHactposony [16—19] i npo cyTTeBe
3pOCTaHHS CMiBBiOHOWEHHS PiBHA TECTOCTEPOHY OO
ecTpagiony y KpoBi YOMOBIKIB i3 rinoMepTUnLHICTIO,
3okpema npu LOH-cuHapomi, nicns 3acTocyBaHHs Linx
3acobis [19-23].

BpaxoBytoun NMMOBIpHY MEPCNEKTUBY KMiHIYHOMO
3aCTOCYBaHHS NETPO30IY Ta BiACYTHICTb OMILiNHMX Mo-
Ka3aHb [0 MOro 3aCTOCYBaHHS B YOMOBIKIB MPU CUHAPOMI
€CTPOreHHOI AOMIHaHTW, OXMPIHHI, riNoepTUILHOCTI,
LOH-cuHapowmi, BUHMKNa HeOOXigHICTb eKCrepuMeHTanb-
HUX [OCRIMKEHb Ha CamusX TBapWH LLIOAO VOro BBy
Ha opraHW penpoadyKTUBHOI cuctemu. BigoMocTi chaxosoi
niTepaTypu 3 LbOro NUTaHHS BKpa 0OMeXxXeHi Ta cynepe-
ynuBi [12,24-26]. Ak nokasanu nonepeaHi AOCHIMKEHHS,
BBEAEHHS NIETPO30Y LLypaM-CaMLsM NPOTATOM 2 TWXHIB
CTUMYTIOE NepeaMiXypoBy 3amnosy Ta iHLi aHaporeHsa-
NeXHi JoOaTKOBI CTaTeBi 3a1031 NepeBaxHoO y TBAPUH,
AKi cTapiotb [27].

Merta po6otu

JocnigxeHHs cTaHy opraHiB penpoayKTUBHOI CUCTEMM
Micnsl TPMBANOro BBEAEHHS JIETPO30STy Ta WOro cKacy-
BaHHS B MOMOAMX CaMUB i HA TNi iIHBOMIOTUBHUX 3MiH Y
camuiB, siKi CTapitoTb.

Marepianu i meToAU AOCAIAKEHHA

ExcnepvMeHTV po3nodany Ha Momogux camusx LLypiB
niHii Bictap 5-mica4HOro BiKy 3 NOYaTKOBOK Macolo
Tina 170-225 r i crapitoumnx wypax 15-mica4Horo BiKy
3 Mo4aTkoBoK Macot Tina 220-320 . 3a aHaTomMo-i-
3ionoriyHMMK XapaktepucTukamu nabopartopHux Ginmnx
LLypiB, 5-MiCAYHWIA BiK BBaXatOTb Monoaum, a 15-micsy-
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HUN — cTapitounm [28]. Buxogsaum 3 Toro, Lo Y BiKOBIN
nepioau3adii nabopaTtopHux LWypiB 1 AeHb XUTTS Lypa
[opiBHIOE 52 gHaM (1,7 micsaus) xuTTa noguHn [29],
5-micauHui BiK Wypa BignoBigae 22 pokam noauHK, a
15-MicsayHun — 64 pokam.

TBapWH yTpUMyBanu y CTaHAAPTHKX YMOBaX BiBapito
3 BiflbHUM 4OCTYNOM A0 NUTHOI BOAU Ta CTAHAAPTHOIO
KopMmy. Yci JOCNiOXEHHS BUKOHaNW 3 AOTPUMAHHSAM
BioeTnyHKX BUMOT | pekoMeHaaLin [upexkTuemn €sponen-
cbkoro Cotozy 2010/10/63 EU wwono ekcnepuMeHTIB Ha
TBapuHax, €BPONeNChKOT KOHBEHLi 3 3aX1CTy XpebeTHUX
TBapWH, SKUX BUKOPUCTOBYHOTb i3 HAYKOBUMMU Ta iHLLMMU
ekcrnepumeHTansHumm Linamm (Ctpacbypr, 1986 p.) Ta
pekoMeHaauin | HauioHansHoro koHrpecy 3 6ioetuku
(Kwnis, 2001 p.).

Lnsxom paHgomizaLii TBapyH Noginunu Ha 4 rpynu
no 20 TBapWH y KOXHIN: 1 Ta 2 rpyna — KOHTPOMbHi Ta nia-
ZOCniaHi Moroaj TBapuHM (CepeaHst Maca Tina BignoBigHO
195,25 + 3,13 ri 197,25 + 3,37 r); 3 Ta 4 rpyna — KoH-
TPOnbHI Ta NigoCniaHI TBAPWHM, SKi CTapitoThb, (CepeaHs
maca Tina signosigHo 273,15 + 5,03 r i 266,25 + 6,24r).
MipnocnigHnm wypam npotarom 3 mic. BBogunu 1 pas
Ha 2 pobu nepopanbHO 3a JOMOMOIOK LUTYHKOBOTO
30HAa iHribiTop apomarasy cTepoiaiB neTposon y dopmi
cycnensii B reni flopdmana (isionoriyHnii po3ymH, Lo
MicTuTb 0,5 % HaTpieBoi coni kKapbOKCUMETULIENHONO3N,
0,4 % T8iHY-80, 0,9 % GeHaunnosoro cnupty). lo6oBa fo3a
netpo3ony craHosuna 1 mr/kr macu Tina. LLypu koHTporb-
HOI rpynu ogepxyBanu renb [JoppmaHa B ageksaTHOMY
o6’emi. MonoByHy TBapWH KOXHOT 3 rpyn Aekanitysanm
nig Nerkvm eipHMM Hapko3oM Yepes 24 rog nicns oc-
TaHHLOTO BBEAEHHS Npenapary, Apyry NonoByHy —vepes
2 mic. nicns oro ckacyBaHHs, TOGTO BPaxOBYHOUM NOBHWI
LMK cCriepMaTtoreHesy.

BeHTpanbHy yacTky nepeamixypooi 3anosu (BI1), ko-
arynorovy 3anoay (K3, nepenHs yactka npoctar), Cim'sHi
nyxupui (CI), ciM’saHUKKM Ta eniguanmMicn BUainsnm, 3sa-
XyBanu. parMeHT BEHTpanbHOi NpocTaTy Ta CiM’ HUKIB
(hikcyBanu B piguHi byeHa Ans HacTyNHOro riCTONOrYHOMO
JOCnimMKeHHs!. Y [030BaHKX 3MMBaX NpuAaTKIB CiM'SHUKIB
BU3HAYanM KOHLEHTPALito CnepmaTo30igiB niapaxyHKom
y kamepi [opsieBa.

Y nnasmi KpoBi BU3Ha4Yanu BMICT TECTOCTEPOHY Ta
ecTpagiony iMyHohepMeHTHAM METOAOM 3a J0MOMO-
roto Habopie ELISA Testosterone ta ELISA Estradiol
(DRG, ®PH) Ta imyHotbepmeHTHOroO aHanisatopa Stat
Fax (CLLA).

LindbpoBi faHi ctaTCTMYHO onpaLitoBanu 3 BUKOpUC-
TaHHAM t-kpuTepito CTblogeHTa. PisHULI MiX JOCTigxKy-
BaHUMM NOKa3HWKamu y rpynax [Oocrigy Ta KOHTPOIo
BBaXxanw CTaTUCTUYHO BIpPOrifHO NPy 3HayeHHi p < 0,05.

PesyAbTati

LLlypv npoTsirom excnepumeHTy Habvpanw Bary 1 3aranom
HEe Manu HeraTMBHUX peakLii He BBEAEHHS NeTPo30ny.
Ha vac 3aBepLueHHs BBELEHHS NETPO30My 3 Pi3HUX
MPVYWH, WO He NOB’A3aHi 3 BBEAEHHAM npenapary, 3
LOCnimKeHHst BUOYnM 2 cTapitodi LLypy KOHTPOMbHOI Ta
3 — 3 gocnigHoi rpynu. [nHamika 3mMiHu Macy Tina npo-
TArOM eKCriepuMeHTy Byna 0AHaKOBOK B MiAAOCTIAHNX i
KOHTPOMbHUX TBApUH.
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Ha yac 3aBepLLeHHs BBEEHHS NIETPO30I1y CepeaHs
KOHLIEHTPAaLisi TECTOCTEPOHY Ta CiBBIJHOLEHHS TECTO-
cTepoH/ecTpagion y nnasmi KpoBi KOHTPOMbHKX TBApUH
18-Micsi4HOrO BiKy, SIKi BU3HaYanm y rpyaHi, 6ynm GinbLu Hix
YABIYi MEHLLUMMM, HiX Y KOHTPOMbHMX Y 8-MiCAYHOMY BILlj.
Taka BikoBa pi3HWLA BIACYTHSA HANPUKIHLIi NKOTOTO, Yepes
2 mic. nicnis BigMiHM npenapaty. BmicT ectpagiony B KOH-
TPOIbHUX TBAPUH Pi3HOTO BiKY He BigpisHsaBcs (puc. 1, 2).

3acTtocyBaHHs NeTpo30ny He NpPM3BOAMNO A0 Bipo-
rAHUX 3MiH PIBHA KOXHOTO 3 [OCIIIKEHUX FOPMOHIB Y
nnasmi KpoBi SiKk MOMOAMX, Tak i CTapito4Mx TBapuH Yepes
BENVKMIA AianasoH konneaHb. CniBBiAHOLLEHHS TeCTOCTe-
poH/ecTpagion y cTapitouMx camLiB 3pocno B cepeaHboMy
Ha 69 %, ane us pi3HULSA He focsarna piBHS BipOrigHOCTI.

Yepes 2 mic. nicna ckacyBaHHa neTpo3ony Aocri-
[DKEeHi ropMOHanbHi MOKa3HWKKM, BKIOYaouM CniBBig-
HOLLUEHHS! TEeCTOCTEPOH/ecTpaaion, He BifApi3HANUCH
Bif BiANOBIAHMX KOHTPOMbHUX 3Ha4YeHb B 060X BiKOBMX
rpynax (puc. 1, 2).

CBigueHHaAM 3MiH ropMoHanbHoro npodinto, Lo
BMKIMKaHI NEeTpo30noM, € BMICT cnepmaro3oigis y npu-
[atkax ciM’sHMKa W mMaca [o[aTKoBUX CTaTeBKX 3aro3,
AKa € iHTerpanbHUM MOKa3HUKOM aHAPOreHHOI Hacuye-
HOCTi OpraHiamy, a TakoX MopOnorivHi 03HaKM akTUBaLLi
€HIOKPUHOLMTIB CTaTeBMX 3ano3. Y Monogux TBapuH
nicns BBEAEHHS NIETPO30I1y He CnocTepiranit 3MiH BMICTy
CnepMato30ifiB, HaTOMICTb Y CTapiloumnx BiH 3pOCTaB i3
34,3 + 2,4 mnu/Mn fo 44,0 £ 2,1 mnu/Mn cepenosuLla
(p < 0,05) i He Biapi3HSBCS Big KOHTPOSO Yepes 2 Mic.
nicns ckacyBaHHs npenapary.

licTonoriyHe AOCHIoKEHHS CTaTEeBX 3a103 MONOANX
camuiB, siKi OTpYMYyBanu NeTPo30r1, NMOPIBHSHO 3 KOHTPO-
nem (puc. 3a) nokasano okpeMi NoOMipHO 3binbLUeHi oc-
TpiBLj iHTEPCTULianbHUX KNITWH Jlefaira 3 NOOgMHOKUMM
aKTUBOBAHVIMY EHAOKPYHOLMTaMM, LLIO Mank BenuKe sapo
1 viTke gaepue (puc. 36). Y KOHTPORi aKTUBOBAHWX KIITUH
He 6yrno, MOBIPHO, Yepe3 Ce30HHY [enpecito cTaTeBoi
aKTMBHOCTI (EKCMEPUMEHT 3aBEPLUEHO Y rpyaHi). Y KOH-
TPOMbHWX CTapilouyx TBAPUH CMOCTEpIranu xapakTepHi
BIKOBI 3MiHV MOPMOMYHKLIOHANBLHOMO CTaHy roHaj, a
came rinepnnasito Ta rineptpodito knituH fleingira (puc.
38) Ha T1i iICTOTHOrO 3MEHLLIEHHS NPOAYKLi TECTOCTEPOHY.
Y nigpocnigHmx cTapitoumx WypiB KniTuHy Jlengira 3a
po3MipaMu Ta KinbKIiCTHO iX B OCTPIBUAX Habnvkanuch
[0 TakvX Yy KOHTPOMbHUX MONoAuX TBapuH. KniTMHHWIA
CKnag OCTPIBLiB BiOPI3HABCA reTepOreHHicTio: nopss 3
aKTMBOBAHUMMU KMITUHAMMU, LLO Many HOPMOXPOMHI siapa
i BakyonizoBaHy no nepwudepii LMTONNasMy BENMKoro
06’emy, HasiBHi APiGHi KNITUHM 3 MIKHOTUYHUMM SApamMK Ta
BENKi EHAOKPUHOLMTY 3i 3MOPLLEHUMU FINEPXPOMHUMU
appamm (puc. 32). OcTaHHi, IMOBIPHO, HabynmM Takoi By-
[L0BV Yepe3 (pyHKLIiOHarNbHE nepeHanpyxeHHs. 3aranom
CTaH EHAOKPUHOLMTIB KOPEMtoe 3 pesynsratamm ropmo-
HanbHWX aHanisie. Yepes 2 mic. nicns BigMiHV NETPO305y
(HanpwkiHUi nroToro) Binynacs ce30HHa akTUBaLlis KIiTUH
Newgira (puc. 30,€), i pisHNLIKO NOPIBHSIHO 3 BiANOBIAHUMY
KOHTPOIbHUMM rpynamMu He BUSIBUMN.

Mopdonoriyna 6yaoBa cnepmaToreHHoro Lapy
CIM'SIHUX KaHanbLiB y MOMoauX i CTapitounx camuiB He
BiJPI3HANUCh Bif, TaKMX Y KOHTPOIbHUX TBapWH Sk 6e3-
nocepeaHbO nicrns BBEAEHHS NMEeTpo3ony, Tak i yepes 2
MicC. Nicns NPUNMHEHHS.
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Puc. 1. BmicT cTateBux
TOPMOHIB Y NNa3mi KpoBi
25 0,2 200 MOMOAMX CaMUiB LuypiB

nicns 3acTocyBaHHsl

TecTocTepoH, HMonb/Mn EcTpagion, Hmons/n TIE,

180 "
NeTpo301y NpoTSrom 3 Mic.
20 160 i yepes 2 mic. nicns oro
0,15 ckacyBaHHs (M £ m).
140
K: KoHTponb; A: neTposor;
15 120 B: nicnsl BigMinm I1;
T: TectocTepon; E,: ectpagion.
0,1 100 PoKi; ;- 6cTpan
10 80
60
0,05
5 40
20
0 0 0
K n K B K n K B K n K B
. Puc. 2. Bmict cTateBux
TecToCTepOH, HMOMb/MN Ectpagion, Hmonb/n TIE, TOPMOHIB Y NNaami kpogi
25 0,2 200 caMmuiB LLypiB, ki CTapiloTb,
nicns 3acTOCYBaHHs
180 NeTpo30ny NpoTArom 3 Mic.
20 160 i Yepes 2 mic. |\rA“S-m 1ioro
0,15 ckacyBaHHs (M = m).
140
K: koHTponb; A: neTpo3orn;
15 120 B: nicns BigMiHm JT;
T: TecTocTepoH; E,: ectpagion.
0,1 100
10 80
60
0,05
5 40
20
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Tabnuus 1. BigHocHa maca opraHis penpoaykTusHoi cuctemu (Mr/100 r Macu Tina) KOHTPOMbHWUX CaMUiB LLYpIB Pi3HOTO BiKy Ta MiAAOCIIAHNX TBApUH,
AKi OTpUMyBanu neTpo3on y Aosi 1 mr/kr npotarom 3 mic. (M £ m)

Toyna roap | Bewmpanra mpocrara | Koarynioosa sanosa | G nyxpui | Eniananvion | Ciw'swen |
)

Monogi wypw (8 mic.

KoHTponb 10  100,1+10,4 (48-161) 55,2+ 4,8 (28-78) 89,0 +4,3 (72-114) 356,7 + 11,2 (310-428)  1158,0 + 44,8 (990-1404)

Jletposon 10 108,0 +27,8 (59-136) 62,3+2,0(51-71) 90,9 2,5 (78-103) 341,9 +7,9 (308-395) 1108,6 + 39,1 (943-1320)
p>0,05 p>0,05 p>0,05 p>0,05 p>0,05

LLlypw, siki cTapitoTb (18 mic.)

KoHTponb 8 74,8 £ 10,6 (26-114) 40,6 +4,3 (18-48) 68,6 £7,5(43-102) 296,1+20,1(198-367)  1013,0 + 52,6 (789-1254)

Jletposon 7 99,7 £9,2 (65-121) 56,5 +4,0 (40-67) 89,8 £3,7 (78-102) 332,3 + 16,3 (286-407)  1114,3 + 59,9 (947-1325)
p>0,05 p<0,05 p<0,05 p>0,05 p>0,05

n: KinbKiCTb TBAPWH Y KOXHIl rpyni; y ( ): AianasoH iHAMBIAYyanbHWX KONMBaHb; p: BiPOriAHICTb NOPIBHSAHO 3 KOHTPONEM.

Tabnuus 2. BigHocHa maca opraHiB penpoaykTusHoi cuctemu (mMr/100 r Macy Tina) B KOHTPONbHKX i NBAOCHIAHNX CaMLB LLYPIB Pi3HOTO BiKy
yepes 2 mic. nicns BigMiHu netposony (M £ m)

lpyna TBapuH _ BeHTpanbHa npoctata | Koaryntotoua 3anosa CiM’saHi nyxupui m

Monogi wypwm (10 mic.)

KoHTponb 10  110,9+£6,2 (86-137) 67,3 + 2,4 (58-80) 85,0+ 2,3 (74-95) 309,0 £ 9,1 (293-342) 962,7 + 21,9 (990-1094)
TNetposon 10 121,7£12,2(87-219) 67,0 £3,7 (48-79) 93,8 3,8 (80-119) 2958 + 13,1 (197-336)  884,2 £ 53,2 (500-1075)
p>0,05 p>0,05 p>0,05 p>0,05 p>0,05
Crapitoui wypwm (20 mic.)
KoHTponb 8 117,6 £ 10,1 (75-178) 71,4 £5,6 (48-111) 81,8 £2,9 (67-93) 302,2 +7,7 (262-341) 929,8 + 26,9 (787-1026)
Iletposon 7 130,0 £ 12,1 (87-207) 71,9 £4,8 (48-105) 96,6 +3,7 (81-117) 290,4 + 9,2 (240-331) 951,7 + 25,8 (803-1047)
p>0,05 p>0,05 p<0,01 p>0,05 p>0,05

n: KiNbKICTb TBAPUH Y KOXHIN rpyni; y (): Aiana3oH iHauBIgyanbHUX KONMBaHb; p: BipOriAHICTb NOPIBHAHO 3 KOHTPOMEM.
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Y KOHTpOnbHUX TBapuH BigHocHa Maca K3, CI1 Tta
enignammicie Byna MEHLLO y camuiB, Ski CTapiloTb, No-
piBHsHO 3 Monogumu (p < 0,05), wo cBiAYUTL NPO BiKOBY
iHBOMHOLLit0 aHAPOreH3anexH1X OpraHis, KOTpa 3yMOBEHa
BiKOBMM AehiLlMTOM TecTocTepoHy. [ig BNIvBoM NeTpo-
301y Liel NOKa3HMK Y CTapitoumx TBAPUH BiporigHO 3pic i
[0CAr HOPMAnbHUX (KOHTPOMBHUX) BEMWMYUH AN MOMOANX
camuis (mabn. 1). BigHocHa maca K3 y Hux 3pocTana
B cepeaHboMy Ha 40 %, CI — Ha 31 % nopiBHsAHO 3
MOKa3HWKaMm1 KOHTPOMbHMX TBApUH BiAMOBIOHOIO BIKY.
36inbLueHHs macu Bl (Ha 33 %) Habnkanock A0 piBHSA
BipOrigHOCTI, @ CymapHa BiHOCHa Maca BeHTpanbHOI
Ta NepeaHbOI YaCToK NpocTaTh AOCTOBIPHO 30inbluyBa-
nacs 3 115,41 + 14,46 mr/100 r macu Tina go 156,10 +
11,78 mr/100 r macw Tina, To670 Ha 36 % (p < 0,05).

Ha BigmiHy Big cTapitouunx, y monoaux camuis nicns
3aCTOCyBaHHS NMETPO30Iy BiAHOCHA Maca OpraHiB, siki
BMBYAnNM, He 3MiHIOBanacsi NOPIBHAHO 3 KOHTPOIIbHOK
rPYNO0 TBAPUH TOTO CaMOrO BIKY.
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Puc. 3.

MikpocCTpyKTypa CiM'siHuKiB
Liypie:

a: KOHTporb (Monog;),

6: netposon (monogi);

B: KOHTPOIb (CTapitoui),

T2 NIeTpo3on (CTapitoui),

A: Monofi,

€: CTapitovi Yepes 2 mic.
nicns ckacyBaHHs NeTpo3ony.

ToBcTa CTpinka — akTuBoBaHa
KknituHa Jeiigira,

TOHKa CTPinKa — iHBoMtolo4a
KkniTvHa Jenpira.

3abapBreHHst reMaTokcuiHOM
Ta eoanHom. 36.: 06. x 40.

Yepes 2 micaui nicna ckacyBaHHs npenaparty Bid-
6ynocs HiBenBaHHSA PI3HUL NMOKa3HMKIB MacK OpraHiB
CTaTeBOi CUCTEMM MiX JOCRILOM i KOHTponem, kpim Cl1
(mabn. 2). OTxe, NeTpo30n y 3aCTOCOBaHii 403 Ta Npu
aHani3oBaHil TpUBaNOCTi BBEAEHHS HE BUKINKAE HE3BO-
POTHMX 3MiH Macu GinbLIOCTi aHAPOreH3anexHX opraHis
CTaTeBoi CUCTEMU.

[icTonoriyHe QoCHimKeHHA nokasano: B Monoamx
wypis 6ynosa Bl Bignosigana BikoBi HOpMI (puc.
4a,6). Bl cknapanacs 3 BEMWKVX aLyWHYCIB, KOTPI TiICHO
NpUnNsAraKTb OAWH A0 OAHOTO 1 Po3AineHi TOHKUMM Npo-
LIapKkaMy CromnyyHol TKaHUHW. Y LieHTpanbHii YacTuHi
Bl nepeBaxHa 4acTuHa 3ano3 BucTeneHa Ky6iyHUM
eniteniem, SIKWA y KiHLUEBMX Bigdinax CyTTEBO BULLWA,
LMMIiHAPWYHWIA, YyTBOPIOBAB YMCNEHHI NaninspHi BUPOCTM
Ta rpebeHi B NOpOXXHUHY auwmHyca. Eniteniit MaB o3Haku
BUCOKOI CEKPETOPHOI aKTMBHOCTI. fapa eniTenianbHUX
KNITUH KYNACTI, YiTKO OKOHTYpOBaHi, MICTUIN YacTille
OfiHe, iHKOMU 2 faepust, HEBENUKY KinbKiCTb retepo-
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XpOMaTUHy Ta po3TalloByBanucb Yy 6asanbHii YacTuHi
KniTyH. HaBkono saep i B anikanbHii YaCTuHI KNITUH PACHO
3abapsntoBanacb 6a3oqinbHa 3epHUCTICTb i YiTKO BUAI-
nsiNack OkCUAinbHa 30Ha [onbaki. Y 3anosax BUSBNSM
[PiBHO3EPHNCTWIA CEeKpET.

Micns 3acTocyBaHHsA NeTpo3ony B A03i 1 Mr/kr yepes
ZeHb npotsrom 3 mic. y Bl mMonogux tBapuH 6yno GinbLue
aLVHYCIB, BUCTENEHNX LMNIHAPMYHIM eniTeniem. Po3mipy
iX TaKoX Hepigko Bynu GinbLUMMM, HK Y KOHTPOMBHMX
TBapuH (puc. 46). Y Bl cnoctepiranu 2 Tunm 3miH. 3 oa-
Horo 60Ky, y BiNbLLOCTi CEKPETOPHMX KIITUH By 03HaKK
MOCMWIEHHS! CEKPETOPHOI aKTWBHOCTI, MPO LLO CBIAYMIO
NOCUIEHHs BakyonisaLlji iXHbOi LiMTonnaamu, po3LwmnpeHHst
30HM ['ombmKi, yTBOPEHHS ONYKNMX BEPXIBOK KMITUH (pUC.
4e). 3 iHworo GoKy, BUSIBMSANM 03HAKW BUCHAXEHHS Ta Ae-
reHepaLlii: CBiTy UMTONMa3My, rinepXPOMHi Ta 3MOpLLEHI
sapa. Takox B eniTenii 3Haxoguny anonToTUYHI TiMlbLS.
Taki 3MiHW, IMOBIPHO, € HACMiOKOM BUCHaXEHHS Yepe3
rinepyHKLiOHYBaHHS.

Pathologia. Volume 15. No. 3, September — December 2018

Original research

Puc. 4. MikpocTpykTypa
BEHTpanbHOi 4acTku
nepeamixypoBoi 3ano3u
MOMOAMX LLYpIB:

a, 6: KOHTpONb;

B, I NIeTpo3on (1 Mr/kr yepes
[EeHb NpoTsirom 3 mic.);

A, €: Yepes 2 Mic. nicns ckacy-
BaHHS NETPo3ony.

3abapBreHHs reMaToKCuIiHoM
Ta e03MHOM.
36.:a,B,4—00.x4;

6,1, €-00. x 40.

Y wypis, siKi CTapitoTb, ricronoriyHa bynosa Bl Takox
BiZNOBIZana BikoBiM HOpMi. Ha BiaMiHy Big Monoawx, ixHi
3arno3n Manu MeHLLi PO3MIpW aLyWHYCIB, MiABULLEHO 3BM-
BUCTY (hOPMY. Y MOPOXHMHI aLMHYCIB YacTo BUSBISANN
«aminoigHi» TinbLg. MpoLLIapK1 CoMyYHOT TKAHUHY 3HAYHO
LUMPLL, HDK y Moroaux TBapuH. MNepeBaxHa YacTvHa 3ano3
BUCTENEHa nnackum erniteniem, ane B KiHLEBMX Bigainax
36epiranack YacTvHa LMiHAPUYHMX eniTenianbHUX KMiTiH
(puc. 5a). CnonyyHa TKaHWHa MicTuna Yumany KinbKicTb
KNiTWH | BOMOKOH. fapa eniTenianbHuX KNiTWH YacTo ri-
NePXPOMHiI, Hepiako NpechopmoBaHi, Manu ApibHI saepus
abo He manu ix 30BciM. EniTeniit iHkonn mas BUrnsa ABo-
LLAPOBOIO, 4acTo oro LuTonnasma Gyna rinoxpoMHoL, y
KIiTMHaX Br3Haqanm ninodpycumH (puc. 56). Y BCix KniTuHax
y umTonnaami 6yno ayxe Mano 6a3odinbHMX rpaHyrn, 3oHa
[onbapxi 36epiranacs nLwe B OKPEMMX KIITUHAX, LLIO CBiA-
YKTb NPO AYKE CriabKy CEKPETOPHY aKTUBHICTb LIMX KMITUH.

[icns TpuMicsYHOro BBEAEHHS NETPO30NY CTapitoynm
LLlypaM po3Mmip auuHyCiB 36inbLuyBaBcs, 3MeHLLyBanach
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3BMBUCTICTb 3an03. 3pocTana KinbKiCTb CEKPETY B HUX
(puc. 58). MioigHi KniTKHW BynNn MeHL NOMITHUMMU,
po3TArHyTUMK. [pOLLapKW CMOMYYHOT TKAHWHW TOHKi, B
OCHOBHOMY BOHW CKnafanucs 3 aMopgHOi PEevOBUHY.
Y GaraTbox KiHUeBux Bigainax Bl 3'aensanuce Benuki
naninsipHi BUPOCTW BUCOKVX LIMMIHAPUYHMX eNiTeNianbHnX
KNiTUH HOpPMarbHOI GY0BM 3 HOPMOXPOMHUMM KYNSICTUMM
saapamm, YiTkuMy SAepUSMU, PSICHOK 6a3odinbHO 3ep-
HUCTICTIO Ta YiTKOK 30HOK [onbmpKi (puc. 52). BusiBunu
MITO3V eniTenianbHWX KNiTWH. 3aranom onncaHa kapTuHa
Habnvxanaca [0 Takoi B MOMoaux camuiB i ciguuna
Npo 4acTKOBE «OMOMOMKEHHS» ricTonoriyHoi 6ynoBu
3a1031 1 aKkTMBAL|t0 CEKPETOPHMX MPOLECIB B eniTenii
npu 3acTOCyBaHHi NeTpo3ony.

Yepes 2 Mmic. nicns npunHeHHs BBEAEHHS NETPO30my
BIM monoaux wypiB cknaganacst 3 BENWKUX auWHYCIB
BiANOBIAHO A0 CE30HHOI aKTUBALii cTaTeBoi cucTteMu
(puc. 40). AunHycy Bynu BUCTENEHi BUCOKUM LMiHAPNY-
HUM eniTeniem i3 GaraTbMa naninsipHUMK BUpPOCTamm B
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Puc. 5.

MikpocTpyKTypa BeHTpanbHoi
4acTKv nepeaMixypoBoi 3ano-
31 CTapiloumXx LLypiB:

a, 6 (ninocpycumH

B eniteniouuTax, rinepxpomHi
npecdopMoBaHi sapa):
KOHTpOIb;

B, I (LMNIHOPUYHWIA eniTenii
HopMarbHoi 6ynosu):
netpo3on (1 Mr/kr Yepes AeHb
npotsrom 3 mic.);

A, €2 Yepes 2 Mic. nicns
ckacyBaHHs NeTpo3ony.

3abapBneHHs
reMaToKCUNIHOM Ta €031 HOM.
36.:a,B,4—00. x4;

6,1, €-006. x 40.

HanGiNbLL CEKPETOPHO aKTMBHMX KIHLIEBMX Bindinax 3anos
(puc. 4€) Ta ky6iuHUM eniTeniem y LeHTpanbHii 3oHi. CTaH
Bl maiixe He Biapi3HABCS Bif BignoBiZAHOMO KOHTPOIHO.

Y TBapuH, SiKi CTapitoTh, Yepes 2 MicALl nicns npunu-
HEHHS BBEAEHHS NIETPO30ITY TaKOX CNOCTEpirani CE30HHY
akTmBauito craHy Bl (puc. 50,€) i BiACYTHICTb pisHULi 3
BiAMOBIOHNM KOHTPONEM.

06roBopeHHA

3a opisionoriyHmx yMoB iHBOMIOTVBHI 3MiHW penpoayk-
TWBHOI CHCTEMU € Hacnigkamy NpUPOAHOro Npouecy
CTapiHHS # O4HUMM 3 OO HaWBINbLL YyTNMBMX iHOMKA-
TopiB. OTpuMaHi B JOCNimKeHHi pe3ynbTaTii LWOoAo PidHNLL
KOHLieHTpaLii TeCTOCTEPOHY Ta CMiBBIAHOLIEHHS PIBHIB
TECTOCTEPOHY Ta ecTpagiony y nnasmi KpoBi MONoAuX i
CTapito4Ynx KOHTPOMbHUX LLYPIB, SKi BU3HAYanm y rpyaHi,
MoKa3ytoTb CTapiHHA PenpoayKTUBHOI cuctemu. BapTo
BiZI3HAYMTY, LLO LS pi3HMLS Gyna BincyTHS Yepes 2 Mic.
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nicns BiAMiHW NETPO301y, HaNpyWKIHLi NtoToro, T06T0 Ha-
nepesoaHi BECHY, LLO VIMOBIPHO, MOB'A3aHO 3 CE30HHOKD
akTuBi3aujeto ctateBux 3anos. Lle crocyetbes i BikoBOT
pi3HuUi rictonoriyHoi ByaoBu cim'sHukis, B i macy go-
[JaTKOBUX CTaTEBMX 3an03, kpim BI1.

Y TBapuH 060X BIKOBWX rpyn He BWUSIBUMW BipOriaHi
3MiHV PIBHIB KOXXHOIO 3 JOCHIIKEHNX CTaTEBUX FOPMOHIB
y nnaami kposi. Lie He BUKMNOYae 3MeHLLIEHHS NPOAYKLT
ecTpapiony BHacnifoK ranbMyBaHHS nepudepuyHoi
KOHBepCii TecToCTEPOHY Ha ecTpagion abo cuHTesy
€CTpOreHy CiM’SHUKaMu LLypiB, SK, Hanpuknag, npw
iHribyBaHHi apomarasu aHacTposonom [30]. AsTopu Liei
poboTu nokasanu, Lo ABOAEHHE BBEAEHHS aHaCTpOo30my
LLlypam BipOrigHO 3MEHLLYE KOHLIEHTpaLito ecTpagiony B
MDKKMITUHHIN pigyHi roHa Ha TNi BIGCYTHOCTI 3MiH Y nepu-
dhepuyHiIl KpoBi. Y HalLLiin poboTi NokasaHo, L0 3pOCTaHHS
CMiBBIAHOLLIEHHS! TECTOCTEPOHY Ta ecTpagiony y nnaami
KpOBi TBapuH, SKi CTapiloTb, Nig BNMBOM N1€TPO30My
Habnmkanoch 4o Mexi BiporigHoCTi.

Omxe, Ha BigMiHy Bif HOMOBIKiB, FOPMOHarnbHa cuctema
LLypiB-camLLiB 3Ha4HO crablue pearye Ha briokagy apoma-
Taau. Hanpuknag, Tinbku nicnsa 19 TwxHiB 3acTocyBaHHS
aHacrtpo3sony [30] a6o 15 TvkHIB BBEAEHHS iHLLIOTO iHribiTOpa
(Boposony), noumHaroum 3 12-micsyHoro Biky [31] cnoctepira-
JI1 NigBULLEHHS PIBHS TECTOCTEPOHY Y KPOBI CaMLLB LLYpIB.

CyTTeBUM apryMeHTOM LLIOAO CTUMYMIOBanbHOI Aii
TPUMICSHHOTO 3aCTOCYBaHHS NETPO30MTy Ha roHaay N aH-
[poreH3anexHi penpoayKTVBHI OpraHu € NOKasHUKY IXHBOI
macw Ta rictonoriyHoi 6ynoBu, nepeadyciM y camuis, ki
crapitotb. OTxe, TpVBarne 3acTocyBaHHs NeTpo3ony 36irb-
LLYE aHAPOrEHHY HACKYEHICTb Opraniamy CTapitodnx CamLyiB
LLYpIB, LLIO CTUMYTIHOE BIAMOBIAHI opraHit. CNpUYMHEH: HUM
3MiHW PENPOLOYKTVBHWX OpraHiB MatoTb 3BOPOTHWN XapaKTep.

BucHOBKU

1. 3a ymMOB nepopanbHOro BBEAEHHS NeTpo3ony
npotsirom 3 micauis y gosi 1 mr/kr macy Tina 1 pa3s Ha
2 nobw npenapar He BUKNMKae NobiyHMX edekTiB aHi B
MOIOAMX, aHi y CTapitloumx camuiB LypiB. 3okpema, BiH
He BNNMBAaE Ha Macy Tina, NOBEAIHKY TBAPWH, 30BHILLHIN
BUIMSA, CNOXMBAHHS Xi, BOOW.

2. BBegeHHs netposony 3a HaBEAEHOK CXEMOH
NpU3BOANTb A0 30iMblUEHHS aHAPOrEHHOT HACUYeHOCTI
opraHiamMy camuiB LUypiB, Siki CTapiloTb, Ha TNi BikOBOI
iHBOMIOL|iT OpraHiB PenpoayKTUBHOI CUCTEMY.

3. 3a ycima pocnigxeHuMn nokasHukamu, Yyepes 2
MicsLi NiCAS NPUNUHEHHS NPUAMaHHS neTposony Biaody-
BAETHCA HIBEMHOBAHHS PI3HWLL MOPIBHAHO 3 KOHTPOMbHUMM
TBapuHamK.

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

BipomocrTi npo aBTopiB:

PesHikoB O. I, A-p Mea. Hayk, npodecop, akapemik HAMH Ykpaihu,
un.-kop. HAH YkpaiHu, 3aB. BiaAiAy EHAOKPUHOAOTIT penpoAyKLii

Ta apantauji, AY «HCTUTYT @HAOKPUHOAOTIT Ta 0BMiHY peuoBHH
imeHi B. M. KomicapeHka HAMH Ykpaitu», M. KuiB.

CaunHcbka 0. B., KaHA. 6i0A. HayK, NPOBIAHUI HayKOBUI
CniBPOBITHUK, AY «IHCTUTYT EHAOKPHUHOAOTT Ta 06MiHY PEYOBUH
imeHi B. . Komicapetka HAMH Ykpaitu», M. KuiB.

Pathologia. Volume 15. No. 3, September — December 2018

Original research

MoasikoBa A. |., cTaplumii HaykoBHIA CIBPOBITHUK, AY «(HCTUTYT
€HAOKPUHOAOTT Ta 06MiHY peyoBHH iMeHi B. M. KomicapeHka
HAMH Ykpaixu», M. KuiB.

®antow 0. A., kaHA. 6i0A. HayK, HayKOBUIA CTiBPOBITHUK,

QY «IHCTUTYT EHAOKPUHOAOTT Ta 06MiHY PEYOBHH iMeHi

B. M. Komicaperka HAMH Ykpaitu», M. KuiB.

fAHiwescbkuit 0. B., KOHCYABTaHT, AY «[HCTUTYT €HAOKPUHOAOTIT
Ta 06MiHy peyoBuH imeHi B. M. Komicaperka HAMH Ykpaitu»,
M. KuiB.

CBepeHus 06 aBTOpax:

PesnukoB A. I, A-p Mea. Hayk, npodeccop, akapemvk HAMH
YkpauHbl, Yn.-kopp. HAH YkpauHbl, 3aB. OTAEAOM 3HAOKPUHOAOTMK
penpoaykunn 1 apantaumu, NY «<MHCTUTYT SHAOKPUHOAOTMK

1 0bMeHa Beluects UmeHu B. M. Komuccaperko HAMH YkpauHbi»,
r. Kues.

CauunHckas O. B., kaHA. 6MOA. HayK, BEAYLLMIA HAYUHbIV COTPYAHMK,
T'Y «MHCTUTYT S3HAOKPUHOAOTMM 1 06MEHA BELLECTB UMEHU

B. M. Komuccaperko HAMH YkpauHbb, . Kues.

MonsikoBa A. W., cTapLumit HayuHbIi COTPYAHWK, 'Y «AHCTUTYT
3HAOKPUHOAOTMM M 06MEHa BeLLecTB UMeHH B. M. KomuccapeHko
HAMH YkpauHsbi», I. Kues.

dantow 0. A., KaHA. 6MOA. HayK, HayuHbIN COTPYAHUK, 'Y «AHCTUTYT
3HAOKPUHOAOTUM M 06MEHa BeLLecTB UMeHH B. M. KomuccapeHko
HAMH YkpauHsbi», I. Kues.

AHULWeBCKuI A. B., KOHCYABTAHT, TY «MHCTUTYT 3HAOKPUHOAOT MM
1obMeHa BelLlecTs MMeHu B. M. KomuccapeHko HAMH YkpauHbi»,
r. Kues.

Information about authors:

Reznikov O. H., MD, PhD, DSc, Professor, Acad. of NAMS
ofUkraine, Correspond. Member of NAS of Ukraine, Head

of the Department of Endocrinology of Reproduction

and Adaptation, V.P. Komisarenko Institute of Endocrinology
and Metabolism, NAMS of Ukraine, Kyiv.

Sachynska 0.V., PhD in Biology, Leading Researcher,

V.P. Komisarenko Institute of Endocrinology and Metabolism,
NAMS of Ukraine, Kyiv.

Poliakova L.I., Senior Researcher, V.P. Komisarenko Institute
of Endocrinology and Metabolism, NAMS of Ukraine, Kyiv.
Faliush O. A., PhD in Biology, Researcher, V.P. Komisarenko
Institute of Endocrinology and Metabolism, NAMS of Ukraine,
Kyiv.

Yanishevskyi 0.V., Consultant, V.P. Komisarenko Institute

of Endocrinology and Metabolism, NAMS of Ukraine, Kyiv.

Hapiniwaa po pepakuii / Received: 27.07.2018
Micas poonpautoBaHHs / Revised: 28.10.2018
MpuiHaTo A0 Apyky / Accepted: 02.11.2018

Cnucok aitepatypu

[1] Rastrelli G. Pharmacological management of late-onset hypogonadism /
G. Rastrelli, M. Maggi, G. Corona // Expert Rev Clin Pharmacol. - 2018.
- Vol. 11. - Issue 4. — P. 439-458.

[2] TNyunubkuii €.B. CyyacHi nornsgy Ha BikOBMIA aHgporeHopediumuT y
yonosikis / €.B. Myunubkuit, B.€. yanubkuii // EHgokpuHonoris. — 2012.
—Ne4. - C. 56-60.

[3] Pesnukos A.Il. Barnsa natoduanonora-3HaoKpuHonora Ha npobnemy
BO3PACTHOrO Aeduuuta aHaporeHoB y mMyxyuH (LOH-cungpom) /
A.T. PeaHuko // MixHapopHui eHAOKPUHONOMYHIIA XypHan. — 2014, —
T.6.-Ne62. - C. 11-18.

[4] Ahmed K. Male Sexual Dysfunction and Hypogonadism Guidelines for
the Aging Male / K. Ahmed, K. Hatzimouratidis, A. Muneer // Eur Urol
Focus. - 2017. - Vol. 3. - Issue 4-5. — P. 514-516.

[5] DecaroliM.C. Aging and sex hormones in males / M.C. Decaroli, V. Rochi-
ra // Virulence. - 2017. - Vol. 8. — Issue 5. — P. 545-570.

[6] Low Testosterone Levels and Metabolic Syndrome in Aging Male /
R. Blaya, P. Blaya, L. Rhoden, E.L. Rhoden // Curr Pharm Des. — 2017.
- Vol. 23. - Issue 30. - P. 4470-4474.

[7] Late-onset hypogonadism and mortality in aging men/S.R. Pye, .T. Huht-
aniemi, J.D. Finn, et al. / J. Clin. Endocrinol. Metab. — 2014. - Vol. 99.
- Issue 4. - P. 1357-1366.

[8] Rhoden E.L. Risks of testosterone-replacement therapy and recommen-
dations for monitoring / E.L. Rhoden, A. Morgentaler // New England J.
Med. - 2004. - Vol. 350. - Issue 5. — P. 482-492.

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

275



276

OpuriHaAbHI AOCAIAXKEHHS

©

[10]

(1

[12]

[13]

[14]

[19]

[16]

[17]

(18]

(19]

(20]

(21]

(22]

(23]

(24]

(29]

(26]

[27]

(28]

(29]

(30]

(31]

Testosterone therapy in adult men with androgen deficiency syndromes:
an endocrine society clinical practice guideline / S. Bhasin, G.R. Cunning-
ham, F.J. Hayes, et al. // J. Clin. Endocrinol. Metab. - 2006. — Vol. 91.
- Issue 6. - P. 1995-2010.

lMepBbliit B YKpanHe ycrnewHblil ONbIT NpUMeHeHns buoseliBepa
ONs 9KCNEPTHOI OLeHKM nekapcTBeHHoro cpeactea (Nletpomapa) /
AMW. Conoebes, A.l. PesHukos, /1.B. Tapacerko, u ap. // XypHan AMH
Ykpaitn. — 2006. - T. 12. - Issue 4. - C. 781-793.

TapaceHko J1.B. [MaToreHeTn4Ha ponb oBapianbHOi apomarTasu CTepoifis
y po3nagax cratesoi uukniyHocti / J1.B. Tapaceko, O.I. PesHikos //
Oisionoriunuii xypHan. — 2007. - T. 53. - Ne1. - C. 11-15.

Inhibition of estrogen biosynthesis and its consequences on gonadotrophin
secretion in the male / A.S. Bhatnagar, P. Muller, L. Schenkel, et al. / J
Steroid Biochem Mol Biol. — 1992. - Vol. 41. - P. 437-443.

Letrozole normalizes serum testosterone in severely obese men with
hypogonadotropic hypogonadism / H. de Boer, L. Verschoor, J. Ruine-
mans-Koerts, et al. // Diabetes, Obesity and Metabolism. — 2005. - Vol. 7.
—Issue 3. - P. 211-215.

Loves S. Letrozole once a week normalizes serum testosterone in
obesity-related male hypogonadism / S. Loves, J. Ruinemans-Koerts,
H. de Boer // European J. Endocrinol. — 2008. - Vol. 158. — Issue 5. —
P. 741-747.

De Ronde W. Aromatase inhibitors in men: effects and therapeutic
options / W. de Ronde, F.H. de Jong // Reprod Biol Endocrinol. — 2011.
-Vol.9.-P.93.

Successful use of aromatase inhibitor letrozole in NOA with an elevated
FSH level: a case report/ D. Zhao, L. Pan, F. Zhang, et al. // Andrologia.
-2014. - Vol. 46. - Issue 4. — P. 456-457.

Aromatase inhibitors in the treatment of oligozoospermic or azoospermic
men: a systematic review of randomized controlled trials / M.A. Ribeiro,
L.F. Gameiro, W.R. Scarano, et al. // JBRA Assist Reprod. — 2016. —
Vol. 20. - Issue 2. - P. 82-88.

Letrozole Therapy for Obstructive Azoospermic Men before in vitro Fer-
tilization (IVF) treatment with Percutaneous Epididymal Sperm Aspiration
/ M. Bibancos, M. Cavagnoli, T.C. Bonetti, et al. // JBRA Assist Reprod.
—2015. - Vol. 19. - Issue 4. - P. 230-234.

Changes in hormonal profile and seminal parameters with use of aro-
matase inhibitors in management of infertile men with low testosterone
to estradiol ratios / O. Gregoriou, P. Bakas, C. Grigoriadis, et al. // Fertil
Steril. - 2012. - Vol. 98. — Issue 1. - P. 48-51.

Effects of aromatase inhibition in elderly men with low or borderline-low
serum testosterone levels / B.Z. Leder, J.L. Rohrer, S.D. Rubin, et al. /
J Clin Endocrinol Metab. — 2004. - Vol. 89. -Issue 3. - P. 1174-1180.
Effects of aromatase inhibition in hypogonadal older men: a rando-
mized, double-blind, placebo-controlled trial / S.A. Burnett-Bowie, K.C.
Roupenian, M.E. Dere, et al. // Clinical Endocrinology. — 2009. - Vol. 70.
- Issue 3. - P. 116-123.

Schlegel P.N. Aromatase inhibitors for male infertility / P.N. Schlegel /
Fertil Steril. — 2012. - Vol. 98. - Issue 6. - P. 13559-13562.

Tan R.B. Clinical Use of Aromatase Inhibitors in Adult Males / R.B. Tan,
A.T. Guay, W.J. Hellstrom // Sex Med Rev. — 2014. - Vol. 2. - Issue 2.
- P. 79-90.

Haynes B.P., Dowsett M., Miller W.R. et al. The pharmacology of letrozole
IIJ. Steroid Biochem. Mol. Biol. — 2003. - 87, Ne 1. - P. 35-45.
Assessment of a nonsteroidal aromatase inhibitor, letrozole, in juve-
nile rats / L. Pouliot, M. Schneider, M. De Cristofaro, et al. // Birth
Defects Res B Dev Reprod Toxicol. — 2013. — Vol. 98. - Issue 5. —
P. 374-390.

Selim M.E. Evaluation of the possible protective role of quercetin on
letrozole-induced testicular injury in male albino rats / M.E. Selim,
N.A. Aleisa, M.H. Daghestani // Ultrastruct Pathol. — 2013. - Vol. 37. -
Issue 3. — P. 204-217.

BikoBi ocobnuBocTi peakuii penpoayKTUBHOI cuCTEMW CaMLiB LLypiB
Ha netposon / O.I. PesHikos, J1.B. YaiikoBcbka. J1.1. Monsikosa Ta iH. //
EHnokpuHonoris. — 2015. - T. 20. — Ne 1. - C. 425-430.

3anagHiok W.M. NaBopaTtopHble xuBoTHble / W.M. 3anagHiok,
B.W. 3anagHtok, E.A. 3axapus. — K., 1974. - C. 21-26.

Tenawsunm O.A. BapuaHT neproau3aLim G1onoriiecki CoaHbIX cTagui
OHTOreHe3a yenoseka u kpbickl / O.A. Tenavwusunu // CapaToBCkuil Hay4HO-
MennLMHCKIA xypHan. — 2008. - T. 4. — Ne22. - C. 125-126.

Effect of chronic administration of an aromatase inhibitor to adult
male rats on pituitary and testicular function and fertility / K.J. Turner,
M. Morley, N. Atanassova, et al. // J Endocrinol. — 2000. - Vol. 164. -
Issue 2. - P. 225-238.

Skeletal effects of estrogen deficiency as induced by an aromatase
inhibitor in an aged male rat model / D. Vanderschueren, S. Boonen,
A.G. Ederveen, et al. // Bone. - 2000. - Vol. 27. - Issue 5. - P. 611-617.

References

1

ISSN 2306-8027

Rastrelli, G., Maggi, M., & Corona, G. (2018). Pharmacological manage-
ment of late-onset hypogonadism. Expert Rev Clin Pharmacol., 11(4),
439-458. doi: 10.1080/17512433.2018.1445969.

http://pat.zsmu.edu.ua

[

13

4

18]
(6]

M

18]

9]

[10]

[

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

Luchytskyy, Ye. V., & Luchytskyy, V. Ye. (2012). Suchasni pohliady na
vikovyi androhenodefitsyt u cholovikiv [Modern concept of age androgen-
deficiensy in males]. Endokrynolohia, 4, 56-60. [in Ukrainian].
Reznikov, A. G. (2014). Vzglyad patofiziologa-e'ndokrinologa na problemu
vozrastnogo deficita androgenov u muzhchin (LOH-sindrom) [The point
of view of pathophysiologistendocrinologist on the problem of age-related
androgen deficiency in men (LOH-syndrome)]. Mizhnarodnyi endokrynolo-
hichnyi zhurnal, 6(62), 11-18. [in Russian].

Ahmed, K., Hatzimouratidis, K., & Muneer, A. (2017). Male Sexual
Dysfunction and Hypogonadism Guidelines for the Aging Male. Eur Urol
Focus, 3(4-5), 514-516. doi: 10.1016/}.euf.2017.12.004.

Decaroli, M. C., & Rochira, V. (2017). Aging and sex hormones in males.
Virulence, 8(5), 545-570. doi: [10.1080/21505594.2016.1259053].
Blaya, R., Blaya, P., Rhoden, L., & Rhoden, E. L. (2017). Low Testosterone
Levels and Metabolic Syndrome in Aging Male. Curr Pharm Des, 23(30),
4470-4474. doi: 10.2174/1381612823666170503150955.

Pye, S.R., Huhtaniemi, |. T., Finn, J. D., Lee, D. M., O'Neill, T. W., Tajar, A.,
et al. (2014). Late-onset hypogonadism and mortality in aging men. J.
Clin. Endocrinol. Metab., 99(4), 1357-1366. doi: 10.1210/jc.2013-2052.
Rhoden, E. L., & Morgentaler, A. (2004). Risks of testosterone-replace-
ment therapy and recommendations for monitoring. New England J. Med.,
350(5), 482-492. doi: 10.1056/NEJMra022251.

Bhasin, S., Cunningham, G. R., Hayes, F. J., Matsumoto, A. M., Sny-
der, P. J., Swerdloff, R. S., & Montori, V. M. (2006). Testosterone therapy
in adult men with androgen deficiency syndromes: an endocrine society
clinical practice guideline. J. Clin. Endocrinol. Metab., 91(6), 1995-2010.
https://doi.org/10.1210/jc.2005-2847.

Solovev, A. |, Reznikov, A. G., Tarasenko, L. V., & Margitich, V. M. (2006).
Pervyj v Ukraine uspeshnyj opyt primeneniya biovejvera dlya e’kspert-
noj ocenki lekarstvennogo sredstva (Letromara) [The first successful
biowaiver application in Ukraine for the expert evaluation of a medicinal
product (Letromara)]. Zhurnal AMN Ukrainy, 12(4), 781-793. [in Russian].
Tarasenko, L. V., & Reznikov, O. G. (2007). Patohenetychna rol ovarialnoi
aromatazy steroidiv u rozladakh statevoi tsyklichnosti [Pathogenetic role
of ovarian steroid aromatase in disorders of sexual cycle]. Fiziolohichnyi
zhurnal, 53(1), 11-15. [in Ukrainian].

Bhatnagar, A. S., Muller, P., Schenkel, L., Trunet, P. F., Beh, I., &
Schieweck, K. (1992). Inhibition of estrogen biosynthesis and its conse-
quences on gonadotrophin secretion in the male. J Steroid Biochem Mol
Biol, 41(3-8), 437-443. https://doi.org/10.1016/0960-0760(92)90369-T.
De Boer, H., Verschoor, L., Ruinemans-Koerts, J., & Jansen, M. (2005).
Letrozole normalizes serum testosterone in severely obese men with
hypogonadotropic hypogonadism. Diabetes, Obesity and Metabolism,
7(3), 211-215. doi: 10.1111/j.1463-1326.2004.00397.x

Loves, S., Ruinemans-Koerts, J., De Boer, H. (2008). Letrozole once a
week normalizes serum testosterone in obesity-related male hypogona-
dism. European J. Endocrinol., 158(5), 741-7. doi: 10.1530/EJE-07-0663.
De Ronde, W., & De Jong, F. H. (2011). Aromatase inhibitors in
men: effects and therapeutic options. Reprod Biol Endocrinol., 9, 93.
doi: 10.1186/1477-7827-9-93.

Zhao, D., Pan, L., Zhang, F., Pan, F,, Ma, J., Zhang, X, & Liu, Y. (2014).
Successful use of aromatase inhibitor letrozole in NOA with an elevated
FSH level: a case report. Andrologia, 46(4), 456-457. doi: 10.1111/
and.12122.

Ribeiro, M. A., Gameiro, L. F., Scarano, W. R., Briton-Jones, C., Kapoor, A.,
Rosa, M. B., & EI Dib, R. (2016). Aromatase inhibitors in the treatment of
oligozoospermic or azoospermic men: a systematic review of randomized
controlled trials. JBRA Assist Reprod., 20(2), 82-88. doi: 10.5935/1518-
0557.20160019.

Bibancos, M., Cavagnoli, M., Bonetti, T. C., Semaco, E., Motta, E. L., &
Serafini, P. C. (2015). Letrozole Therapy for Obstructive Azoospermic
Men before in vitro Fertilization (IVF) treatment with Percutaneous
Epididymal Sperm Aspiration. JBRA Assist Reprod., 19(4), 230-234.
doi: 10.5935/1518-0557.20150045.

Gregoriou, O., Bakas, P., Grigoriadis, C., Creatsa, M., Hassiakos, D., &
Creatsas, G. (2012). Changes in hormonal profile and seminal parameters
with use of aromatase inhibitors in management of infertile men with low
testosterone to estradiol ratios. Fertil Steril, 98(1), 48-51. doi: 10.1016/j.
fertnstert.2012.04.005.

Leder, B. Z., Rohrer, J. L., Rubin, S. D., Gallo, J., & Longcope, C. (2004).
Effects of aromatase inhibition in elderly men with low or borderline-low
serum testosterone levels. J Clin Endocrinol Metab, 89(3), 1174-1180.
doi: 10.1210/jc.2003-031467.

Burnett-Bowie, S.A., Roupenian, K. C., Dere, M. E., Lee, H., & Leder, B. Z.
(2009). Effects of aromatase inhibition in hypogonadal older men: a ran-
domized, double-blind, placebo-controlled trial. Clinical Endocrinology,
70(1), 116-123. doi: 10.1111/j.1365-2265.2008.03327 x.

Schlegel, P. N. (2012). Aromatase inhibitors for male infertility. Fertil Steril,
98(6), 13559-13562. doi: 10.1016/j.fertnstert.2012.10.023.

Tan, R. B., Guay, A. T., & Hellstrom, W. J. (2014). Clinical Use of Aro-
matase Inhibitors in Adult Males. Sex Med Rev, 2(2), 79-90. doi: 10.1002/
smrj.23.

Maronoris. Tom 15, Ne 3(44), BepeceHb — rpyaeHb 2018 p.



(24]

(2]

(26]

(27]

(28]

(29]

(30]

(31]

Haynes, B. P., Dowsett, M., Miller, W. R., Dixon, J. M., & Bhatnagar A. S.
(2003). The pharmacology of letrozole. J Steroid Biochem Mol Biol,
87(1), 35-45.

Pouliot, L., Schneider, M., DeCristofaro, M., Samadfam, R., Smith, S. Y., &
Beckman, D. A. (2013). Assessment of a nonsteroidal aromatase inhibitor,
letrozole, in juvenile rats. Birth Defects Res B Dev Reprod Toxicol, 98(5),
374-390. doi: 10.1002/bdrb.21080.

Selim, M. E., Aleisa, N. A., & Daghestani, M. H. (2013). Evaluation of the
possible protective role of quercetin on letrozole-induced testicular injury
in male albino rats. Ultrastruct Pathol, 37(3), 204-217. doi: 10.3109/01
913123.2013.772269.

Reznikov, O. G., Chaikovska, L. V., Polyakova, L. I., Sachynska, O. V.,
Yanishevsky, O. V. (2015). Vikovi osoblyvosti reaktsii reproduktyvnoi
systemy samtsiv shhuriv na letrozol [Age-related peculiarities of the
response of male rat reproductive system to letrozole]. Endokrynolohia,
20(1), 425-430. [in Ukrainian].

Zapadnyuk, |. P., Zapadnyuk, V. |, & Zakhariya, E. A. (1974) Laboratornye
zhyvotnye [Laboratory animals]. Kyiv. [in Russian].

Gelashvily, O. A. (2008). Variant periodizacii biologicheski skhodnykh
stadij ontogeneza cheloveka i krysy [Variant of periodization of biologi-
cally similar stages of human and rat's ontogenesis]. Saratovskij nauch-
no-medicinskij zhurnal, 4(22), 125-126. [in Russian).

Turner, K. J., Morley, M., Atanassova, N., Swanston, I. D., Sharpe, R. M.
(2000). Effect of chronic administration of an aromatase inhibitor to adult
male rats on pituitary and testicular function and fertility. J Endocrinol.,
162(2), 225-238.

Vanderschueren, D., Boonen, S., Ederveen, A. G., de Coster, R., Van
Herck, E., Moermans, K., et al. (2000). Skeletal effects of estrogen defi-
ciency as induced by an aromatase inhibitor in an aged male rat model.
Bone, 27(5), 611-617.

Pathologia. Volume 15. No. 3, September — December 2018

Original research

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

277



OpuriHaAbHI AOCAIAXKEHHS

UDC: 616.127-018:616.12-008.331.1]-074:546.17-311]-092.9

Characteristics of the nitric oxide system indicators
in the left ventricle myocardium in SHR

Yu. M. Kolesnyk, M. I. Isachenko, O. V. Melnikova, T. A. Hrekova

Zaporizhzhia State Medical University, Ukraine

Key words:

NOS isoforms, nitric
oxide synthase,
ventricular remode-
ling, left ventricle,
heart, essential
hypertension,

rats, SHR.

Pathologia
2018; 15 (3), 278-283

DOI:
10.14739/2310-1237.
2018.3.151670

E-mail:
fedotova@zsmu.pp.ua

KatouoBi croBa:
i3opopmun

NOS, cuHTasa
OKCHAY @30Ty,
PEMOAEAIOBAHHSA
LIAYHOUKa cepus,
NIBMM LIAYHOYOK,
cepue, eceHujanbHa
apTtepianbHa
rineprexsis,
wypu, SHR.

Mavonoris. - 2018. -
T. 15, Ne 3(44). -
C.278-283

KntoueBble croBa:
nzopopmbl NOS,
CHHTa3a OKCHAa
asoTa, PeMoAEAU-
poBaHWe cepaLa
KEAYAOUKa, AeBbI
XEAYAOUEK, CEPALE,
3CCeHLUManbHas
apTepuanbHas
rMnepTeHsus,
Kpbicbl, SHR.

Natonorus. - 2018. -
T. 15, Ne 3(44). -
C.278-283

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

The aim was to determine the morpho-functional parameters of the left ventricular myocardium NO system in the rats with
essential hypertension (SHR line).

Material and methods. We used a combination of modern highly informative methods, namely: research of NOS isoform profile
(nNOS, iINOS eNOS) in the myocardial slices along with an assessment of their synthesis and expression of the corresponding
mRNA; NO derived nitrites level determination directly in the myocardium homogenates and concentration of nitrotyrosine
in blood plasma of rats.

The results of the performed studies have shown that high blood pressure in the SHR was accompanied by a
significant increase in the concentrations of all three NOS isoforms in the myocardium and increased expression of
their mRNA. Higher concentration of nitrites by 18.8 % was detected in the SHR group compared with the control
animals. The concentration of nitrotyrosine in blood plasma of rats with essential hypertension was also increased by
25 %.

Conclusions. The predominance of IRM to constitutive isoforms of NOS with low IRM content to INOS was noted in
the myocardium of the control group rats while in SHR rats higher IRM values were marked for all NOS isoforms. The formation
of hypertension is accompanied by high content of NO end metabolites and the development of systemic nitroso-oxidative
stress with the increase of nitrotyrosine concentration.

XapakrepucTUKa NOKa3HUKIB CUCTEMU OKCUAY a30Ty B MiOKapAi AiBOro LAYHOUKA
B LLypiB AiHii SHR

0. M. KonecHuk, M. |. IcaueHko, O. B. MenbHikoBa, T. A. IpekoBa

MeTa po60oTu — Br3Ha4eHHst MOPOyHKLIIOHaNbHMX nokaHukiB cuctemu NO miokapza NMiBoro LwnyHouKa B LLYpIB 3 eCeH-
LianbHoto apTepianbHoto rineptensieto (NiHii SHR).

Matepianu Ta meToau. Bukopuctanm KOMNAEKCHWI Nigxia i3 3aCTOCYBaHHAM Cy4aCHMX i BUCOKOIH(POPMATUBHUX METOLIB:
[OCHimKeHHs y 3pisax miokapaa isodopmHoro npodinto NOS (NNOS, iNOS eNOS) 3 oujiHI0BaHHSIM iXHBOTO CUHTE3Y 3a eKC-
npecieto BignoeigHx MPHK; B13HayeHHs piBHs KiHueBoro metabonity NO-HiTpuTiB 6e3nocepeHb0 B roMoreHarax Miokapaa
1 KOHLEHTpaLii HITPOTMPO3WHY Y Na3Mi KPOoBi LLypIB.

Pesynbratu. MNokasaHo, Lo hopMyBaHHs CTIKOro NigBULLIEHHS apTepianbHOro TUCKy B LwypiB niHii SHR cynposomxysanocs
BipOrigHMM 36iNbLUEHHSM Y 3pidax Miokapaa KOHLUEHTpaLin ycix isopopm NOS i 36inbLueHHsM nokasHukie ekcnpecii ix MPHK.
Y rpyni SHR BcTaHOBneHa BuLLa KOHLEHTpaLis HiTpuTiB (Ha 18,8 %) NOpIBHAHO 3 NOKa3HWKOM KOHTPOMbHWX TBapuH. LLlogo
KOHLIEHTpaLi HITPOTUPO3WHY Y Naa3mi KpOBi LLypiB, TO Y rpyni LypiB 3 eceHuianbHo0 apTepianbHO MNepTeHsIieo Takox
BCTaHOBWM 36inbLUEHHS NoKasHuKa Ha 25 %.

BucHOBKM. Y LLypiB KOHTPOMNbLHOI rpynu B Miokapai BUSBIUNKM nepeBaxkaHHs IPM 0o KOHCTUTYTUBHUX i3ochopm NOS i3 Hu3b-
Kum 3HauveHHsaM BmicTy IPM go iNOS, a B wwypie SHR BctaHoBunm Buwmin BmicT IPM go Bcix isopopm NOS. dopmyBaHHS
apTepianbHoi rinepTeHsii cynpoBomKyeTbCA 3BinbLeHNM BMICTOM KiHLeBux MeTabonitie NO Ta dhopMyBaHHAM CUCTEMHOTO
HITPO30-OKCMAATUBHOTO CTPECY 3 MiABULLEHHSIM KOHLEHTPaLii HITPOTMPO3WHY.

XapaKTepucTMKa nokasarenen CUCTEMbl OKCUAA a30Ta B MUOKapA€e A€BOI0 )XeAYAOUKa
y Kpbic AMHUKU SHR

H0. M. KonecHuk, M. U. Ucauenko, O. B. MenbHUKoBa, T. A. [pekoBa

Llenb pa6oTbl — onpegenerve MophodyHKLMOHaNbHbIX Nokasatenen cuctemsl NO Mrokapaa neBoro xenynoyka y Kpbic ¢
3cCeHUManbHoN apTepuanbHoi runepTeHavent (Mium SHR).

Matepuanbi n metoabl. [pUMeHNIN KOMMAEKCHBIA NOAXOZ, C UCMOMNb30BaHMEM COBPEMEHHbIX U BbICOKOMH(OPMAaTUBHbIX
METOLOB: UCCneaoBaHWe B cpesax Muokapaa usodopmHoro npoduns NOS (nNOS, INOS eNOS) ¢ oueHkoi Ux cuHTe3a 1
akcnpeccumn cooteeTcTBytOWMX MPHK; onpegenexve ypoBHs koHeuHoro meTtabonuta NO-HUTPUTOB HEMOCPEACTBEHHO B
romoreHaTax M1oKkapza 1 KOHLEHTPaLMy HUTPOTUPO3NHA B Na3Me KPOBH KpbiC.

Pe3ynkrathl. [okasaHo, YTo hopMMpOBaHWE CTOMKOTO NOBbILIEHUS apTepUanbHOTO AaBneHNs y KpbIC TMHUMM SHR conposo-
XOAnocb JOCTOBEPHBLIM YBEMMYEHNEM B Cpe3ax M1okapaa KoHLeHTpaumi Bcex naocdopm NOS 1 yBenuyeHnem nokasatenen
akcnpeccum nx MPHK. B rpynne SHR ycTaHoeneHa bonee Bbicokas KOHLEHTpauus HUTpuToB (Ha 18,8 %) no cpaBHeHuto ¢
rnokasaTteneM KOHTPOIbHbIX XMBOTHbIX. YTO kacaeTcs KOHLEHTPaLM HUITPOTMPO3MHA B NnasMe KPOBU KPbIC, TO B rpynmne KpbIC
C 3CCeHUManbHON apTepuanbHON rtMnepTeH3nelt YCTaHOBNEHO yBennYeHne nokasarens Ha 25 %.
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BbiBOAbI. Y KPLIC KOHTPOILHOI MPyNnbl B MUOKapae oTMeveHo npeobnaganue VIPM k koHcTUTyTUBHBIM 13ocopmam NOS
C HM3kuUM 3HadYeHuem cogepxanns UPM k iINOS, a y kpeic SHR ycTaHoeneHo Gonee Beicokoe coaepxaHue MPM ko Bcem
n3odopmam NOS. ®opmmpoBaHve AT CONPOBOXAAETCS YBENUYEHHBIM CoflepKaHneM KoHeYHbIX meTabonutos NO u cop-
MUPOBaHKEM CUCTEMHOTO HUTPO30-OKCUAATUBHOTO CTPECCA C MOBBILLIEHNEM KOHLIEHTPALMU HUTPOTUPO3MNHA.

Today it is well known that the development of arteri-
al hypertension (AH) is accompanied by endothelial
dysfunction [1]. Increased blood pressure in arterial
hypertension begins due to hyperepinephrinemia which
leads to angiospasm. The result is an increase in total
peripheral vascular resistance, an increase in heart
rate, stroke volume and cardiac output. In the case of
prolonged maintenance of such angiospasm, irreversible
morpho-functional changes in the vessel wall (its thicke-
ning, decrease of elasticity, dilation and increase in rigidity
index) are formed. The nitric oxide system (NO) plays
an essential role in this event. Endothelial dysfunction is
formed both through lack of nitric oxide and reduction of
its bioavailability as well as by its hyperproduction, as a
result of oxidative stress [2]. The main source of NO is
the nitric oxide synthase enzyme (NOS), represented by
three isoforms: neuronal (NNOS), inducible (iNOS), and
endothelial (eNOS). Depending on the type of activated
isoform, its amount and activity the effect of NO — either
vasodilation or vasoconstriction and cell damage will be
realized [3]. Thus, the NOS isoforms can be considered
as a key factor in NO effects regulation, acting as a pro-
tective or aggressive agent, which disturbs the function
and damages the cardiovascular system [4].

The target organ, which is one of the first to response
to hemodynamic overload during arterial hypertension,
is the heart. At the same time, remodeling of the left
ventricle develops at the preclinical stage, initially as a
component of high blood pressure (BP) compensation
and later after the exhaustion of physiological adaptive
mechanisms, as an element of pathological myocardial
remodeling (PMR) [5]. It has been established that
the development of hypertrophy with the interstitial fibro-
sis and initiation of apoptosis in cardiomyocytes make
the basis of PMR pathogenesis. Other components of
PMR are those processes similar to endothelial dys-
function, which are termed as myocardial dysfunction
[6]. Moreover, these processes mutually reinforce each
other. Violations of cardiac muscle contraction, energy
supply and innervation of cardiomyocytes occur as a
result of the myocardial dysfunction development. These
particular processes are influenced by the universal
regulatory gasotransmitter NO, formation of which is
controlled by NOS isoforms. However, the insufficient
clarity of the nitric oxide system role in hypertension,
the uncertainty in peculiarities of the NOS isoforms
profile in the myocardium in different etiological forms of
arterial hypertension, require an in-depth research and
conduction an experimental study.

We encountered a large number of contradictory
and conflicting data while planning the experiment and
analyzing the data of other scientists. In our opinion, this
is due to the fact that most of scientists focus their study
on the one method of research (more often in vitro) or
determine a limited number of parameters.

Pathologia. Volume 15. No. 3, September — December 2018

The aim

That is why, in order to achieve the intended goal to
determine the morpho-functional parameters of the left
ventricular myocardium NO system in the rats with es-
sential hypertension (SHR line), an integrated approach
was chosen. We used modern highly informative methods,
namely: analysis of NOS isoform profile (nNOS, iNOS
eNOS) in myocardial slices with their synthesis estimation
by expression of the corresponding mRNA; determination
of NO derived nitrites level directly in the myocardium
homogenates. We also studied nitrotyrosine concentration
in blood plasma of rats in order to prove the presence of
oxidative stress.

Materials and methods

The experiment was conducted in 20 male rats 220-290 g
weight, 6—10 months old which were divided into 2 expe-
rimental groups: the control group (10 intact normotensive
male Wistar rats) and the experimental group — 10 male
SHR (a model of essential hypertension).

The experimental part of the study was carried out
exactly according to the National “Common Ethical Prin-
ciples of Animal Experiments” (Ukraine, 2001), which are
in accordance with the Directive 2010/ 63EU of the Euro-
pean Parliament and of the Council of 22 September 2010
on the protection of animals used for scientific purposes.
The protocol of the study is agreed with the local ethics
committee (from March 1, 2018). The experiment was
conducted on the basis of the Training Medical Labora-
tory Center of the Zaporizhzhia State Medical University
(certificate of registration No. 039/14 dated June 25, 2014,
valid until June 24, 2019). All devices used for study are
certificated and undergo annual metrological control
(Laboratory of Experimental Pathophysiology, License
2CK2 YMK2 T6PB SG5N SJLS4).

Systolic and diastolic BP levels were measured in all
the rats using a system of non-invasive arterial pressure
measurement BP-2000 (Visitech Systems, USA). The
first measurement of BP was carried out at the time of
groups formation, and then on the 1%, 5%, 10™, 15%, 21st
and 30" days of the experiment. After a series of blood
pressure measurements (at least 7-10 registrations with
intervals of 1.5-2 minutes), mean blood pressure (mBP)
was obtained. It was calculated automatically in accor-
dance with the manufacturer’s instructions by the formula:
mBP = (2(diastolic pressure) + systolic pressure)/3. Mean
BP was 83.8 + 0.96 mm Hg in the control group rats and
125.8 £ 1.12 mm Hg in SHR.

Animals were euthanized via rapid decapitation after
thiopental anesthesia (45 mg/kg body weight, intraperi-
toneally).

The study objects in the experimental animals were
blood plasma, in which the nitrotyrosine level was deter-
mined, and the left ventricle fragment, which was divided
into two parts, one of which was homogenized using a
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Table 1. Primers design

Silent Crusher S homogenizer (Heidolph, Germany),
the second fragment of the heart after standard histolo-
gical preparation was fixed in paraplast blocks and then
serially sectioned into 5 pm-thick slices using a rotary
microtome Microm-325 (MicromCorp, Germany).

Concentration ofimmunoreactive material to NOS iso-
forms was determined with immunofluorescence method
in accordance with the protocol of immunohistochemical
study and manufacturer’s instructions [7].

To study nNOS and eNOS expression serial slices
after procedure of deparaffinization and rehydration were
incubated for 1 day at T = +4 °C with primary polyclonal
rabbit anti-nNOS and anti-eNOS antibodies, respectively,
(1: 200; Santa Cruz Biotechnology, Inc., USA). After rinsing
with 0,1 M phosphate buffer (pH = 7.2) sections were in-
cubated for 45 minutes in a humid chamber at T = +37 °C
with the secondary FITC-conjugated rabbit anti-mouse
antibodies (1: 200; Santa Cruz Biotechnology, Inc.). To
determine the INOS expression, the slices of the myocar-
dium were incubated with monoclonal FITC-conjugated
mouse antibodies against iNOS (1: 200; Santa Cruz
Biotechnology, Inc.).

The sections were examined with ultraviolet micros-
copy (AxioScope microscope, Carl Zeiss, Germany) in
AxioVision 40 V 4.8.2.0 software program (License No.
3005339) with an excitation wavelength 390 nm, using
a filter 38HE with high emission (Carl Zeiss, Germany).
Zones with statistically significant fluorescence were
identified while analyzing the images in the interactive
mode. At least 100 fields of view from each series were
subjected for study.

The study of NOS mRNA isoforms expression in
the left ventricular myocardium homogenates was carried
out using a real-time polymerase chain reaction (RT-PCR)
in the Department of Molecular Genetic Researches of
the Training Medical Laboratory of ZSMU. [8]. Total RNA
was isolated from the myocardium tissue using Trizol RNA
Prep 100 (Isogen, RF), according to the manufacturer’s
protocol. The RNA was resuspended in water, quantified
and tested with the RT-PCR assay using the RT-PCR kit;
RT (Synthol, RF). RT-PCR was performed in a final vol-
ume of 25 pl containing 10 pl of the 2,5X reaction mixture,
11 pl dd H20, 1 pl of primers (Table 1) of Random-6, 1
ul of reverse transcriptase and 2 pg of RNA. The reverse
transcription was performed at 45 °C for 45 minutes and
then it was heated for 5 minutes at 92 °C. For RT-PCR in
real time with gene specific primers CFX96 ™ Real-Time
PCR Detection Systems (Bio-Rad Laboratories Inc.,
USA) were used in accordance with the manufacturer’s
recommendations and Maxima SYBR Green/ROX gPCR

Tm, °C | Product
size (bp)

nNOS F=GACGCAGATGAGGTTTTCAGC 59.87 447714478
R=GGGGGCAGGAGGATCCAG 61.17

iNOS F=GTTCCTCAGGCTTGGGTCTT 59.6 49 143/144
R=CCGTGGGGCTTGTAGTTGAC 60.95

eNOS F=CCCAGGAGAGATCCACCTCA 60.03 58 2899/2900
R=CAGCACATCCTGGGTTCTGT 59.96

actin, beta F=ACAACCTTCTTGCAGCTCCTC 60.54 64 72/73

(Actb) R=TCGTCATCCATGGCGAACTGG  60.76

F: forward primer; R: reverse primer; Tm: melting temperature.
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Master Mix (2X) reagent kit (Thermo Fisher Scientific,
Inc.). Master Mix included Maxima Hot Start Tag DNA
polymerase and dNTPs in optimized PCR buffer. The
samples were amplified in a volume of 25 pl of the re-
action mixture at a concentration of 0,3 uM of forward
and reverse primers, 12.5 yl Maxima SYBR Green/ROX
gPCR Master Mix (2X), template DNA <500 ng / reaction,
nuclease-free water up to 25 pl. All primers were designed
using the Primer-BLAST software (NIH, USA) and were
synthesized by Metabion (Germany). Amplification was
performed with the following settings: 10 min at 95 °C for
initiating denaturation followed by 50 cycles of denatur-
ation at 95 °C for 15 sec., primer annealing for 30 sec. at
58-63 °C and extension at 72 °C for 30 sec.

Registration of the fluorescence intensity occurred
automatically at the end of each cycle extension step in
the SYBRGreen channel.

As the reference gene, the actin beta gene (Actb)
gene was used to determine the relative value of changes
in expression level of studied genes. A comparative Ct
method (AACt method) was used to express the relative
level of gene expression. Statistical analysis of the PCR
data was performed using the CFX Manager™ soft-
ware (Bio-Rad, USA). Negative controls were included
in the experiment: without the cDNA matrix adding to
the PCR reaction, without the mRNA matrix adding
to the cDNA synthesis, without the enzyme adding in
the cDNA synthesis. All amplification reactions were per-
formed on individual samples in three replicates.

The level of nitrites in homogenates of the left ven-
tricular myocardium was determined by the biochemical
Griess nitrite test on the Libra S 32 PC spectrophotometer
[9]. The blood plasma nitrotyrosine concentration in rats
was determined by immunoassay according to the in-
structions for the reagent set (Hycultbiotech, HK501 —
Nitrotyrosine).

Al statistical computations were performed in the Mic-
rosoft Excel 2016 table processor (Microsoft Corp., USA).
For all parameters, the arithmetic mean (M), its dispersion
and mean error (m) were calculated. To determine the re-
liability of differences between the results of research in
the experimental and control groups of rats, the Student's
coefficient (t) was calculated, after that the probability of
the difference between the samples (p) and the confi-
dence interval of the mean according to the Student dis-
tribution tables were determined. Valid values for P <0.05
were considered statistically reliable [10].

Results

The results of conducted studies reveal that the persistent
increase of BP in SHR was accompanied not only by
a significant increase in the concentrations of all three
NOS isoforms (nNOS, iNOS, eNOS) in the myocardial
slices (Fig. 1-A), but also by an increase in their mRNA
expression (Fig. 1-B).

Higher concentration of IRM to nNOS by 22.8 %,
and 1.6 times increase of its MRNA were found in SHR
in comparison with the control group. Concentration of
IRM to eNOS in SHR was reliably increased by 6.8 %
and in 2.3 times increase its MRNA in comparison with
the intact rats. Reliability of the increased concentration
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of IRM to iNOS by 29.7 % was detected. INOS mRNA
concentration was 3.5 times more than in control animals.

Studies of NO end metabolites level were also done
in order for assessing the state of the nitric oxide system.
In the SHR group 18.8 % higher concentration of nitrites
was detected in comparison with the control animals.
Nitrotyrosine concentration in blood plasma in the SHR
was also increased by 25 % (Fig. 2A-B).

Discussion

The fact, ascertained in the work, that the higher values
concentration of IRM to nNOS and increase of its mMRNA
in the myocardium in the formed AH in SHR were found to
be the expected result (Fig. 7A-B). This is due to the fact
obtained by many researchers, nNOS in the cardiac muscle
acts as the main endogenous source of myocardial NO
[11], which provides a rapid, situational change in the level
of NO in response to extracellular signals of mediators,
hormones and biologically active substances [12], imple-
ments the control over parasympathetic and sympathetic
regulation of cardiac rhythm, influences the myocardial
contractility and relaxation [13]. Therefore, it is logical to
assume that a higher concentration of nNOS in SHR is
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necessary for activation of both urgent and long-term adap-
tation mechanisms of the heart to hemodynamic overloads.
This mechanism of compensation is especially important
at the initial stages of blood pressure increase.

Concerning the increased concentration of IRM to
eNOS and increase of its MRNAin SHR myocardium com-
pared to control, it should be noted that this isoform is asso-
ciated with the local endothelial cytoprotective mechanisms
realization and maintenance of vascular homeostasis.
Persistent increase in BP is accompanied by the long-
term compensatory mechanisms activation, namely left
ventricular hypertrophy [14] with increased blood supply
and new capillaries and nerves growth. In our opinion, a
significant increase in eNOS mRNA expression in SHR is
due to induction of gene expression through the transcrip-
tion pathway [15] as one of the components of adaptation
implementation. This gene is activated under conditions
of moderate hypoxia in AH and is accompanied with an
increase in the level of intracellular Ca# ions, an increase
in the Ca*-dependent eNOS synthesis and activity. This
results in a large amount of endothelial NO formation and
leads to the improvement of blood supply. This particular
mechanism serves as one of the essential components of
the compensatory myocardium remodeling [16].
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In contrast to constitutive NOS isoforms, the high
concentration of INOS, which is considered as a mediator
of nitrosative and oxidative stress, worsens endothelial
and myocardial dysfunction in AH due to a large amount
of peroxynitrite formation [17]. In our study, there was
a reliable increase in the concentration of IRM to iNOS
(Fig.1-A), which confirms its involvement in the formation
of PMR and cell injury, the fact of which in SHR has been
found in many studies [18]. An analysis of the RT-PCR
results in the SHR group demonstrated a reliable increase
in INOS mRNA expression (Fig. 1-B). According to other
researchers, high level of mRNA in the myocardium of
rats with AH is associated not only with the activation
of mRNA transcription in response to stimulation by
pathological factors (active forms of oxygen, peroxyni-
trite, H,0,, cytokines, etc.), but also with the decrease
of its breakdown that was also demonstrated [19]. Thus,
it contributes to a vicious cycle — the higher is the level
of unstable metabolites, the higher is the level of INOS,
which will produce further greater NO excess and results
in the development of oxidative and nitrosative stress with
myocardial dysfunction.

Studies of NO end metabolites level were also done.
Nitrites are stable NO metabolites and are determined by
the researchers as an equivalent marker of its formation.
In the SHR group a higher concentration of nitrites was
detected in comparison with the control animals. The
obtained result can be considered as an evidence of
the NOS increased activity in the myocardium of rats
with essential hypertension. Nitrotyrosine concentration
in blood plasma (NO-dependent marker of oxidative
stress) in the group of rats with essential hypertension was
also increased (Fig. 2A-B). This fact allows us to assert
that oxidative and nitrosative stress occurs not locally in
the myocardium, but has a systemic character [20].

Therefore, the conducted study allows to state that
essential hypertension causes significant changes in
the morpho-functional state of nitric oxide system. The
important features of these changes are the peculiarities
of NOS isoforms profile, the prevalence of iNOS and
the presence of systemic nitroso-oxidative stress signs.

Conclusions

1. The predominance of IRM to constitutive NOS
isoforms with low IRM content to iNOS has been noted
in myocardium of the control group rats with normal BP.

2. The higher IRM content to all three NOS isoforms in
SHR (the model of essential AH), compared to the control,
is associated with the stimulation of synthetic processes
due to their mRNA increased expression.

3. The higher indices of NANOS and iNOS concentra-
tion along with reduced IRM content to eNOS have been
revealed in SHR myocardium.

4. Formation of hypertension is accompanied by an
increased content of NO end metabolites (nitrites) and
systemic nitroso-oxidative stress development with high
nitrotyrosine concentration.
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linoTeH3nBHe nikyBaHHs NPMBOANTL A0 perpecy rinepTpodii NiBOro LLUNyHOUKa, 3HUXKYE YacTOTy CEpLEBO-CYANHHUX YCKnaa-
HEHb i NONINLLYE NOKAa3HWKW BUXWBAHHS, i Lie BiAOYBaETLCS HE3aNEXHO Bif CTYNEHS 3HWXEHHS apTepianbHoro Tucky (AT).

MeTa po60TH — BU3HAYEHHS MPOrHOCTUYHOT 3HAYYLLOCTI KMiHIKO-aHAMHECTUYHNX YUHHUKIB LLIOAO OLiHIOBAHHS e(DEKTUBHOCTI
Tepanii aptepianbHoi rineptensii (A) Ha Tni cynyTHLOT naTonorii (OXMpiHHS Ta LlyKPOBOTo AjiabeTy) 3 BUKOpUCTaHHAM iHriGiTopa
peuenTopis aHrioteHauHa |l Tenmicaptany.

Matepianu Ta metoam. Mpotarom 3 micauis o6ctexunu 135 xBopux Ha Al I-Il cTagii 3 oxupiHHAM 1-2 cTyneHsi
(cepepnHii Bik — 61,6 + 6,7 poky). XpoHiyHa cepueBa HegocTaTHiCTb Byna He Ginble Hix Il ctagis 3a NYHA. Oui-
HIOBaHHS MPOrHOCTUYHUX BACTUBOCTEN JOCMIAXYBaHUX YMHHUKIB BUKOHaNM 3a [OMOMOrol0 HEO4HOPIAHOI npoLie-
aypv Banbga-TeHkiHa, 3rigHO 3 HE BCi NOKa3HWKWM NOAINANM Ha rpafdauii 3 BU3HAYEHHSM Hagani nporHOCTUYHOTO
koediuieHTa (MK) i 3aranbHoi iHdhopmaTtvBHOCTI 03Hakw (1). pynu 3icTaBHi 3a CTaTTHO, BIKOM OOCTEKEHMX, TSXKKICTHO KIiHiY-
HOTrO CTaHy, CynyTHbOW natororieto. KoHTponbHa rpyna — 20 npakTM4HO 340pOBKX OCIO aHanoriYHoro Biky, cTaTi 6e3 03Hak
3aXBOPHOBAHHS.

Pesynkratu. 3ailicHuny aHanis npeaykTopHOi LiHHOCTI KNiHIKO-aHAaMHECTUYHMX NapaMeTpiB LWoAo edheKTUBHOCTI Tepanii
apTepianbHOi rinepTeH3ii 3 OXMUPIHHAM. PesynbtaTn 4EMOHCTPYIOTb, WO ANS BU3HAYEHHS! ePeKTUBHOCTI NMPUIAMaHHS TenMi-
capTaHy B nikyBaHHi A" 3 OXMPIHHSAM MOXHA BUKOPUCTOBYBATU AesKi KNiHIKO-aHAMHECTUYHI YMHHWKM LIbOTO 3aXBOPHOBAHHS.
HanbinbLu iHdopmaTueHMy kputepismu (I > 1,0) € TpuBanicTb apTepianbHOT rinepTeHsii, a Takox Bik XBOPOro Ta HAsSBHICTb
CynyTHLOI NaTonorii, 3okpema LLyKpoBOro Aiabety 2 Ty i OXUPIHHS.

BucHoBku. Ha nigctasi faHnx npo CTyniHb 3Ha4yLLOCTi KNiHIKO-aHaMHECTUYHMX hakTopiB B OLiHIOBaHHI edpekT1BHOCTI Tepanii
XBOPYX i3 NOELHAHO NaTonorieto nepeadadaeTbes, WO nauieHTn 3i ctaxem Al noHag 11 pokiB i3 CynyTHIMY OXKMPIHHAM i
LiykpoBuM fiabeToMm i Bikom noHad 71 pik noTpebytoTb 0coBMMBOI TaKTUKK Mif Yac BUGOPY aHTUriNepTeH3nBHOI Tepanii. Y
3B'A3KY 3 MM Taki nauieHTV MatoTb HeOBXiAHICTb YaCTILLOro KOpUryBaHHsS 4031 npenapary.

KAMHUMKO-aHaMHecTMYeCKWe napameTpbl U UX NPOrHOCTUYECKas 3HaUMMOCTb
B Tepanuu apTepuarbHOW rMNepTeH3uu ¢ KoOMop6MAHOW naTororuen

b. A. Wenect

[MNoTeH3NBHOE NleveHne NPUBOAWT K PErPeccy rnepTpodun Nesoro xeryno4ka, CHUKaET HacToTy CepAe4HO-COCYaNCTbIX
OCTMOXHEHWIA 1 yryyLLIaeT NoKa3aTenu BbhKMBAEMOCTH, 1 3TO MPOUCXOANT HE3ABUCHMO OT CTEMEHN CHINKEHUS apTepuanbHOro
fasnenuns (AL).

Llenb paboTbl — onpegeneHme NporHOCTUYECKON 3HAUYMMOCTM KITMHMKO-aHaMHECTUYECKIX (hakTOPOB B OLieHke ahdhekTvB-
HOCTW TepaneBTUYECKON KOPPEKLMM apTepuanbHon rnepteH3umn (AlN) Ha hoHe ComyTCTBYHOLLEN NaTonorum (OX1peHns n
caxapHoro AvabeTa) ¢ MCMonb30BaHUEM MHMMBUTOPa PELIENTOPOB aHruoTeHanHa Il TenmmcapraHa.

Matepuanbl u metoabl. B TedeHne 3 mecsueB obcnegosanm 135 GonbHbix Al I-Il cTagun ¢ oxupervem 1-2 ctenenn
(cpegHun BospacT — 61,6 £ 6,7 roga). XpoHudeckas cepaedHas HegocTatouHoCTb Obina He Boilwe Il ctagun no NYHA. OueHky
NPOrHOCTMYECKUNX CBOWCTB MCCredyeMblx (hakTopoB NPOBOAMIN C MOMOLLIbIO HEOAHOPOAHOW Npoueaypbl Banbaa-TeHkuHa,
COrnacHo KOTOPOW Bce nokasaTenyt Aenunu Ha rpagaumn ¢ nocneayowmm onpeaeneHnem NporHoCTUYECKoro koadduLm-
eHTa (MK) n obLien nHgopmateHocTY npuaHaka (1). Mpynnel conocTaBMMbl MO MOMY, BO3pacTy obcrnefoBaHHbIX, TSHKECTU
KIMMHUYECKOTO COCTOSIHWSA, COMyTCTBYtOLLE natonorun. KoHTponbHyto rpynny coctaBunm 20 NpakTUHECKW 300POBbIX ML
aHanoryyHoro Bo3pacra 1 nona 6e3 npuaHakoB 3aboneBaHus.

Pesynitarthl. [TpoBeAeH aHanua npeaKTOPHOM LIEHHOCT KIMHWKO-aHaMHECTUYECKUX NapamMeTPOB B OTHOLLEHUM 3 eKTUB-
HOCTM Tepanuu apTepuarnbHOV r1nepTeH3nmn C OXMpeHnem. PesyrnsTarbl NoKasblBatoT, HTo Ans onpeaeneHns ahdekTBHOCTH
npuema TenmucapTaHa B iedeHnn Al ¢ OXMPEHNEeM MOXHO UCTIONb30BAaTb HEKOTOPLIE KMMHUKO-aHAMHECTUYECKIE (haKTopb
atoro 3abonesanus. Hanbonee uHopmatvBHeiMM kputepusmu (I > 1,0) ABISKOTCA NPOLOMKMTENBHOCTb apTepuUanbHo
TUNepTeHany, a Takke BO3pacT HOMLHOMO 1 Hanuyue ConyTCTBYIOLLEN NaTomnormn, B YaCTHOCTM caxapHoro avaberta 2 Tuna
1 OKUPEHUS.

BbiBoAbl. Ha 0CHOBaHUM faHHbIX O CTEMEHW 3HAYUMOCTMN KIMHUKO-aHAMHECTUHECKMX (DaKTOPOB B OLIEHKE 3¢pPEeKTUBHO-
CTU Tepanuu BOMbHBIX C COMETaHHOI NaTonornen npeanonaraeTcs, YTo naumeHTsl co ctaxem Al 6onee 11 net ¢ conyT-
CTBYHOLLVMMMN OXMPEHNEM W CaxapHbIM AnabeToM 1 B Bo3pacTte cTaplue 71 roga TpebytoT ocobeHHOM TakTukv B nogbope
aHTUMMNEepTEeH3NBHOW Tepanuun. W, kak crneacTsue, Takue nauueHTbl HyxaatTcs B Bornee 4acTon KOPpPeKTUPOBKE A03bl
npenapara.

Maronoris. Tom 15, Ne 3(44), BepeceHb — rpyaeHb 2018 p.
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Clinical and anamnestic features and their prognostic value in assessment of treatment
efficiency of arterial hypertension with comorbidity

B. O. Shelest

Antihypertensive treatment leads to regression of left ventricular hypertrophy, reduces the incidence of cardiovascular
complications and improves survival rates, and this occurs regardless of the degree of lowering of blood pressure (BP).

The aim of the study was to determinate the prognostic significance of clinical and anamnestic factors in the evaluation of
effectiveness of therapeutic correction of arterial hypertension (AH) associated with obesity and diabetes mellitus by angiotensin
I receptors blocker, telmisartan.

Material and methods. 135 patients were examined, diagnosed with AH stage I-Il associated with obesity of 1-2 degrees
(mean age 61.6 £ 6.7 years). Duration of study was 3 month. Chronic heart failure was no worse than Il functional class by
NYHA. Evaluation of prognostic properties of the studied factors was carried out using sequential hypothesis by Wald—-Genkin,
according to which all the indices were ranged with the subsequent determination of the prognostic coefficient (PC) and the
general informativeness of the index (1). The groups were matched by sex, age, severity of the clinical condition, concomitant
pathology. The control group consisted of 20 practically healthy persons of similar age and sex without signs of disease.

Results. In the study, the predictive value of clinical and anamnestic parameters of the effectiveness of antihypertensive
treatment was analyzed. The results show that some clinical and anamnesis factors of the disease can be used to determine
the telmisartan effectiveness in the treatment of hypertension with obesity. The most informative criteria (I > 1.0) are the
duration (more than 11 years) of arterial hypertension, as well as the age of the patient and the presence of concomitant
pathology, in particular type 2 diabetes and obesity.

Conclusions. Based on the obtained data about the value of clinical and anamnestic factors’ significance in assessing of
the antihypertensive therapy in patients with co-morbid pathology, it is assumed that patients with hypertension duration
of more than 11 years with concomitant obesity and type 2 diabetes and those older than 71 years require special tactics
in the selection of antihypertensive therapy. And, most likely, such patients need more frequent adjustment of the doses

of the drug.

AprtepianbHa rinepteHsis (Al) € OCHOBHUM hakTopoM
PU3KKy, SKUIA NOCWUINIOE MPOrpecyBaHHs aTtepockne-
po3y Ta 36inbluye prU3nK PO3BUTKY WOTO YCKMagHEeHb.
lneptpodist miokapaa nisoro wnyHouka (ML) — Bax-
TMBUIA YMHHWK CepLEeBO-CyOMHHOI 3aXBOPIOBAHOCTI Ta
CMEPTHOCTI B NaLiEHTIB 3 apTepiasnibHOK rinepTeHsiet0.
MoegHarui nepebir Lykposoro AiabeTy 1 rinepToHii
MOCHIA0BHO NPOPOKYOTL HAABHICTb i CTYMiHb KanbLmdi-
KaLjii KOpOHapHUX apTepiil y NauieHTiB i3 cumnToMamu
3axBoptoBaHHs [16]. [inoTeH3nBHe NikyBaHHS, LLIO Npu-
3B0auMTb [0 perpecy ML, 3HMxye yacToTy cepLeBo-cy-
LVHHVX YCKINaAHEeHb i NoninLLye NOKa3HWKW BUKMBAHOCTI,
i ue BinOyBaeTbCs HE3aANEXKHO Bif CTYMEHS 3HUKEHHS
aptepianbHoro Tucky (AT) [12].

3a gaHumn odiyiHoi ctatucTukn MO3 Ykpainu, Ha
1 ciynsa 2011 p. B YkpaiHi 3apeecTpoBaHo noHag 12 mnH
xBopux Ha Al Lo cTaHoBUTb 32,2 % O0POCHoro Hace-
neHHst kpaiHu. Mepebir AT i pravK BUHWKHEHHS ycknag-
HeHb (iLemiyHoi XBOopobu cepuis, MO3KOBWMX iHCYMbTIB,
CepLeBoi Ta HUPKOBOI HeJOCTATHOCTI) TICHO NOB’A3aHi 3
HasIBHICTIO YNHHUKIB PU3MKY (aBOOMIHANBHOTO OXMPIHHS,
aveninigemii, mikpoansbymiHemii, rinepiHcyniHemii Ta
iHCYNiHOPE3NCTEHTHOCTI, LlyKpoBOro Aiabety 2 Tuny) [5].

MpoTarom GaraTboX AECATUIITL HE 3MEHLLYETHCS
iHTEpEeC [0 BUBYEHHS KMPOBOI TKAHWHM SIK CaMOCTIIHOIO
€HOOKPUHHOTO opraHa. Bigomo, Wwo maca BicuepasnbHoi
JKMPOBOI TKAHWHU € TOYHILLKM LiarHOCTUHHUM KpUTEpIEM,
AKUIA JAE 3MOTY OLHWTY PU3KK PO3BUTKY CEPLIEBO-CYAMH-
HUX 3aXBOPIOBAHb, HiX Maca NiaLLKipHOro xupy [7].

€ Kinbka aHTPOMOMETPUYHUX NMOKa3HUKIB, Siki oroce-
PEOKOBaHO XapaKTepu3yoThb KifbKICTb XNPOBOI TKAHUHM
Ta BUKOPUCTOBYIOTHCS A1 OL{iHIOBAHHS MPOrHO3y po3-
BUTKY CepLeBo-CyauHHKX nodin. Lle iHgekc macw Tina
(IMT), obsig Tanii (OT), cnissigHoweHHst OT go obBogy
creroH (OC) (OT/OC), caritanbHuin abgomiHanbHuii gia-
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meTp, BigHowweHHs OT go 3pocty i «body adiposity index
(BAI)». BBaxatoTb, Lo BAI moxe ByTv BukopucTaHui ans
BM3HAYEHHS NPOLIEHTa XMPOBOi TKAHUHU. TaKOX XUPOBY
TKaHWHY BMBYalOTb 3a JOMNOMOrot 6ioenekTpryHoro iM-
nefaHCHOro aHanidy 1M TOBLUMHM LUKIPHOI CKnagkw, ane
Taki METOOM He BPaxoByHOTb NOAIM XMPOBOI TKAHWHW Ha
BicLiepanbHUI i NiALLKIPHA XK.

IHaeKC MacK Tina BUKOPUCTOBYOTH OISt BUSHAYEHHS
CTyneHs OxmpiHHA Bxe noHag, 200 pokis. Heasaxatoum Ha
YacTille BUKOPUCTaHHS Y KIiHIYHIA NpakTuui came Lboro
nokasHuka, IMT He po3pisHsie NiGLLKIPHUA | BicLieparibHUI
KOMIMOHEHTM XUPOBOI TkaHnHU. Came ToMy y npakTuLi
nikapst cTanu yacTille BUKOPUCTOBYBATW BUMIpHOBAHHS
OT §K nokasHuka Tinbkn ANS BiCLEpanbHOi XMPOBOT
TkaHuHK, OC — Ans oLiHIOBaHHSA NepUepPUYHOT XMPOBOT
TkaHuHK [12].

IHriGiTOPU aHriOTEH3MHNEPETBOPIOBANLHOIO hep-
MeHTy (IAM®) i capTaHu cTanu He3amiHHUMK B MTiKyBaHHi
CepLeBo-CyOMHHUX 3aXBOPHOBaHb 3a ocTaHHi 20 pokiB
yepe3 OpraHoMPOTEKTOPHI BNACTUBOCTI Ta 34aTHICTb 3HNW-
XyBaTV CMEPTHICTb, NPOAOBXKYBATU XWUTTS NavieHTis [18].
OpHak pesynsratv gocnigxers (LIFE, VALUE SCOPE)
3acBigunnv cnabky ecpekTUBHICTb GriokaTopiB peLenTopis
aHrioteHsuHy |l (BPA) wopo 3anobiraHHs iHdapkTy mio-
kapaa, cepLeBo-CyaMHHOI CMepPTHOCTI Ta CTeHoKapaii npu
OHOYACHIN BUCOKIN 30aTHOCTI 3HVKYBATN PUNK PO3BUTKY
iHCYNbTY, cepueBoi HegocTaTHocTi, Aiabety. OTxe, Bia-
3Ha4aeMO KOHTPOBEPCIiHE CTaBMEHHS 0 BUKOPUCTaHHS
CapTaHiB y LUMPOKiN KNiHivHin npakTuui [10].

CknagHicTb y nikyBaHHi XBOpKX i3 KOMOpBigHOKO
NaTomoriet HanyacTille 3yMOBReHa BEMMUKO KiNnbKICTHO
npenaparis, L0 BXuBae nauieHT. Lle npussognts g0
HU3bKOrO KOMMNMaeHca i, ik pesynbrar, BifCyTHOCTi nonin-
LUEHHS! CTaHy xBoporo. OnTyMi3aList rinoTeH3nBHOI Tepanii
XBOPYX 3 OXUPIHHSAM nepenbadae inaveigyansHUi niaxia

Key words:
hypertension,
obesity, telmisartan,
prognosis,
treatment.
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OpuriHaAbHI AOCAIAXKEHHS

[0 Npr3HaYeHHs rinoTeH3nBHKX Npenapartis. Lie Moxnneo
TiNbKV TOAI, KOMW KNIHILMCT Ha noYaTky NikyBaHHA 3aaTeH
nepenbaynT TepaneBTUHHNIA edekT nikapcbkoro 3acoby
B KOHKPETHOTO XBOPOro. TOMY PO3B’SA3aHHSA MUTaHHSA Npo
ONTUMarnbHy Tepanito B Liei kaTeropii xBopux nepedysae
Yy NMOLLMHI po3pobkyv NpenuKTopiB echekTUBHOCTI Tepane-
BTUYHUX 3aCO0IB.

Merta po6otu

Bu3HayeHHs NpOrHOCTUYHOI 3HAYYLLOCTI KMiHiko-aHam-
HECTUYHMX YMHHMKIB LLOAO OLLHIOBAHHS eeKTUBHOCTI
Tepanii apTepianbHOI rinepTeH3ii Ha Tni CynyTHLOI NaTo-
norii (OXMpiHHA Ta LyKpoBOro AiabeTy) 3 BUKOPUCTaHHAM
iHribiTopa peLenTopis aHrioTeH3uHy |l TenmicapTaHy.

Marepianu i meToAU AOCAIAKEHHA

O6crexunm 135 xBopux (35 HOMOBIKIB) Ha eceHujianbHy
AT |-l cTagii, 1-2 cTyneHs), BUCOKOTO Ta AyXe BUCOKOrO
PU3WKY 3 OXUPIHHAM 1-2 CTyneHsi, cepepHin Bik — 61,6
+ 6,7 poKy. XpOHiuHy CepLeBy HedoCTaTHICTb AiarHoc-
TyBamm 3i 36epexeHoro OB T, NYHA O-II ®K. XBopi
nepebyBanu iz CNoCTEPEXEHHSIM NPOTSATOM 3 MicsLiB.

[ns ouiHioBaHHS NPOTrHOCTUYHOI 3HAYYLLOCTI Kii-
HiKO-aHaMHECTUYHNX YWMHHWKIB XBopuX (135), ski oTpu-
myBamm BPA TenmicaptaH, noginunu Ha 2 rpynu: a) 3
XOPOLUMM FNOTEH3NBHUM edrekToM (86) i3 AOCATHEHHAM
LinboBKX 3Ha4eHb AT, 6) 3 3a0BiNbHUM edekToMm (49),
Konu HopMmasnbHUX 3HadeHb AT He gocsrHyTo. lNoTim 3a
HEOOHOPIAHO NOCIIAOBHICTIO NpoLeaypy NpoaHanisysa-
NV YacTOTY MOKa3HWKIB y rpynax Ha etani 4o NikyBaHHS
3 BIIBHAYEHHAM NPOrHOCTUYHUX KOEILLIEHTIB i 3arasnibHOi
iHbOpMaTVBHOCTI.

KpuTepii 3any4yeHHs XBOpWX y OOCMIMKEHHS: HasiB-
HICTb y HUX AiarHo3y eceHuianbHa Al 3rigHO 3 KMiHIYHUMM
pekoMeHAaLisMu1 3 apTepianbHOI rinepTeHsii eBponen-
CbKoro ToBapwcTBa rineptensii (ESH) Ta eBponericskoro
ToBapuctea kapgionoris (ESC) 2013 p. Ta OXMpiHHSA
3riaHo 3 kputepisimu IDF, 2005, Lo nigTBepmxeHi AaHuMm
[l00aTKkoBUX MeToAiB obcTexeHHs. [liarHo3 LyKpoBwii
niabet 2 Tuny (L 2T), cepenHbOoi TSKKOCTI, KOMMNEHCOBa-
HuI abo cybKOMMEHCOBaHWIA, MMHOKO3a KPOBi HaTLle 6,1—
6,5 mmonb/n, HbA1c 7,1-7,5 %, BCTaHOBNEHWI BiANoBia-
Ho o kpuTepii Hakady MO3 Ne 1118 Big 21.12.2012 p. 3
LOCTIIKEHHS BUKIKOYMIN NALEHTIB i3 CynyTHIMW iHek-
LiNHAMK, OHKOSOMYHUMM, IMYHHUMMW 3aXBOPIOBAHHAMY,
XPOHIYHUMY 3aXBOPIOBAHHAMW Yy CTafii 3arocTpeHHs, 3
pEBMaTUYHMK 3aXBOPIOBaHHAMM, XBOPWX i3 piBHeM ®B
<50 %, aHeMieto, HUPKOBOK HeLOCTATHICTIO, eni3ogamm
roctpoi CH, rocTpm KOPOHapHNM CUHAPOMOM NPOTSHIOM
nonepegHix 3 MicsuiB, NOPYLWEHHAM PUTMY Ta MPOBIA-
HOCTi, XPOHIYHUMU OBCTPYKTUBHUMI 3aXBOPHOBAHHSIMU
nereHis, LykpoBum aiabetom 1 Tvny, iHCyniHOTepanieto B
nauieHTis i3 LI 21, cumntomatyHoro Al, OKMO3MBHUMU
3aXBOPIOBAHHAMY CYANH HIDKHIX KiHLIIBOK.

HasBHICTb | CTynNiHb OXWPIHHS OLiHIOBaNW 3a iHAEK-
com macy Tina (IMT), skuin pospaxoByBanu 3a ¢op-
mynoto: IMT (kr/m2) = maca Tina (kr) / 3pict? (M), 3rigHoO
3 kputepiamm BOOS3. OntumanbHum BBaxanu IMT y
mexax 18,5-24,9 kr/m2. Kputepiit HaanULLIKOBOI Macu —
IMT = 25,0-29,9 kr/m?, oxupiHHs — noHag 30,0 kr/m2.

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

OkpiM Macu Tina 1 3pocTy B po3paxyHok Bpanu cnis-
BigHOLWeEHHSA obBoay Tanii 4o ob6sogy cteroH (OC),
BCTAHOBIIOBaNM TUN PO3MOAiNy XWPOBOI KIiTKOBUHM:
BicLieparnbHuiA Tn BrU3Havanm B xiHok npu OT/OC >0,85;
y yonogikis — OT/OC >1,0.

Pob6oTa BrkoHaHa BignoBigHo 40 BUMOr [enbCiHCbKOT
Aeknapadii BcecBiTHbOI MeauyHoi acouiauii, ctatyty
YkpaiHcbKoi acoujiauii 3 6ioeTuku Ta Hopm GCP (1992 p.),
BignoBigHo Ao sumor i Hopm ICH GCP (2002 p.), Tuno-
BUX MOSIoXeHb 3 NuTaHb eTukn MO3 Ykpainu Ne 66 Big
13.02.2006 p. Yci nauieHTn ganu iHhopMoBaHy 3rofy Ha
yyacTb y JOCTimkeHHi Ta 6ynu noBHicTio 06i3HaHi Npo
meToam, 0bcsr AOCNIMKEHHS.

CratncTnyHe onpauoBaHHS AaHKX 34IACHIOBaNY 3a
aonomoroto nporpamm MedCalc Version 18.5 for Windows
(trial version).

Y pocnimkeHHi BUKopucTany HeOAHOPIAHY NOCNifoB-
Hy npouepypy Banbpga—TeHkiHa. Lien meTtoq aHanisy Ta
MPOrHO3y NpWAATHWIA NPW HOPManbHOMY Ta Po3noAini,
LLO BIAPI3HAETLCA Bif, HOPManbHOrO. YCi 4OCNipKyBaHi
O3HaKu NOAINAnNW Ha rpafauii, a notiM 3a npoueaypoto
BMU3Ha4anu nporHocTuyHi koediuieHTu (MK) rpagauint i
3aranbHy iHpopmMaTuBHICTb (I) 03HakW. 3Hak nnoc (+)
CBIQYUTb NPO MO3UTUBHUI BMIIMB O3HAKKW, @ 3HAK MiHYC
(~) Npo HeraTuBHWIA. [iNs NOKa3HWIKIB i3 BUCOKOHO iHGOp-
matusHicTio | = 1,0; nomipHoto — 1,0 > | = 0,50; HK3bKO
—-0,50 > 120,25, pyxe Husbkoto — 0,25 > | 20,10 [1].

PesyAabTatu

Y mabnuyj 1 HaBeaeHi pe3ynbTaTh 3HaYyLLOCTi KNiHiKo-
AHaMHECTUYHMX YMHHMKIB. HamBuwa iHopMaTUBHICTb
(1> 1,0) BusiBneHa wopo tpusanocti Al (I = 1,83), Biky
xBoporo (I = 1,54), cTocyBanacsi HasiBHOCTi LIyKPOBOrO
piabety (I = 1,34) Ta IMT (I = 1,09), a nomipHa iHdop-
MaTMBHICTb MpUTamMaHHa TakvuM napameTpam, Sk cTaTb
xBoporo (I =0,61) i cragis Al (1=0,18).

3HavenHst MK cBigyaTb Npo CNpUATINBUIA NPOrHO3
e(heKTUBHOCTI NikyBaHHS: BIAHOCHO HeTpuBana apTepi-
anbHa rinepTeHsis (MeHLue Hix 10 pokis), MOnoALLMIA Bik
nauieHta (MeHwe Hix 60 pokiB), ONTUMAanbHWIA PiBEHb
IMT i BigCyTHiCTb CynyTHLOI NaTonorii, 3okpema LyKpo-
BOro AiabeTy, H13bka CcTafis apTepianbHoi rinepTeHsii
(I cragis), cepueBoi HegoctatHocTi (I K 3a NYHA) Ta
yorosiya cTatb.

lipwwin NporHo3 eekTVBHOCTI NiKyBaHHSA BU3Ha4a-
t0Tb TPMBaAna apTepianbHa rinepTeHsis (noHag 11 pokis),
Il cTapis apTepianbHOI rinepTeHaii, HasiBHICTb CYMyTHLOT
nartonorii, 30Kkpema LiyKpoBoro Ajiabety 2 Tuny Ta oxupiH-
Hs1, Bik XBOporo (noHaza 71 pik), xiHova cTaTb.

OTxe, 3HKEHHS PEKTUBHOCTI NiKyBaHHS 3 BUKOPUC-
TaHHaM IPA TenmicapTaHy MOXHa OYiKyBaTh B NaLieHTIB
i3 TPUBano apTepianbHOK rinepTeH3ien, 03HaKammn
cepueBoi HegoctatHocTi || K abo BuLLe, Bikom noHag 71
piK, 3 HASBHICTIO CynyTHLOI NATOMOrii, @ Came LiyKpOBOro
fiabety 2 TNy Ta OXVPIHHS.

Okpemi KniHiko-aHaMHECTUYHI YUHHUKW Y XBOPUX Ha
apTepiarnbHy rinepTeHsito 3 OXUPIHHAM BUSBUNW NPOrHOC-
TUYHY 3HAYYLLICTb, | Le Jae MOXMMBICTb cdopMyBaTh
MPOTHOCTUYHWIA anNropuUTM 3 BUKOPUCTAHHAM HaBELEHNX
KpuTepiiB.
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Ta6nuus 1. MNpoOrHoCTUYHE 3HAYEHHS KNiHIKO-aHAMHECTUYHIX YMHHUKIB Y XBOPUX Ha Al 3 OXUPIHHAM

YUHHMK Ipapauis KinbkicTb XBOpUX y rpyni
YUHHUKa 3 XOPOLUMM FiNOoTeH3UBHUM edpekToM (n = 86)
55

Tpusanicte Al <10

211 31
<60 pokiB 48
60-70 pokiB 35

Bik xBoporo, pokis

>71 poky 3
Llykposuit piabet 2 Tuny Tak 21
Hi 65
IHoekc macu Tina <299 84
230,0 2
Cratb xBoporo Yonosiva 29
XKiHoua 57
Crapis Al | 30
Il 56

KinbkicTb XxBOpUMX y rpyni 3 3aa0BinbHUM
rinoTeH3nBHUM echekTom (n = 49)

64,0 % 20,4 %
36,0 % 39 79,6 %
55,8 % 14 28,6 %
40,7 % 21 42,8 %
35% 14 28,6 %
24,4 % 1 20 %

75,6 % 48 98,0 %
97,7 % 38 77,6 %
23% 1" 22,4 %
33,7 % 6 122 %
66,3 % 43 87,8 %
34,9 % 10 20,4 %
65,1 % 39 71,6 %

-4,966
+3,446
-2,903
0,218
+9,123
-10,864
+1,127
-1,000
+9,885
-4,413
+1,220
-2,332
+0,413

1,83

- HEraTMBHUI BNNWB, +: NO3UTUBHWIA TEPaNeBTUYHUI eDEKT.

06roBopeHHA

AHaniaytoun JaHi Woao rinepTeHaii y XBOpuX Ha LiyKpo-
BUIA piabet, S. Katayama et al. (2016) HaronowuytoTb,
LU0 MiABULLEHMIA apTepianbHUA TUCK MOTipLLYe MIKPOCy-
LVHHWIA CTaH, Hanpuknag, 3yMOBIIOE NMPUCKOPEHe Mpo-
rpecyBaHHs Hechponartii Ta peTuHonartii, 36inbLUeHHs
NpOsIBIB aTepoCKNEpo3y Ha paHHiX CTafisx i CyTTEBO
36iNbLUyE YacTOTy CepLEeBO-CyanHHUX XBopob [12]. Y
HaLLOMy focnifkeHHi novatkouin AT He ByB 3HauyLLyM
NPEAVKTOPOM eOeKTUBHOCTI MiKyBaHHS, LLO, MOXIMBO,
NOSICHIOETCS HEBEMNMKMM CTAPTOBUMM 3HAUYEHHAMU AT.

JocnipxenHs Chun-Na Jin et al. (2014) nokasano,
Lo piabet i cMpoBaTKOBWIA HAaTpI — HAGINbLL 3HaYYLL
MPOTHOCTUYHI (hakTopn eeKTUBHOCTI MeaKaMeHTO3-
HOTO BMNMBY Ha apTepianbHWiA TUCK, Lo 36iraeTbes 3
OTPYMaHUMM NPOTArOM HALLOTO AOCMIMKEHHS AaHUMU
woao BnnuBy AiabeTy Ha edheKT aHTUrinepTEH3MBHOTO
NiKyBaHHs1, ane cnif Bif3Ha4YNTN HAsBHICTb TSHKYMX CTaHIB
i3 XCH y HasBaHoMy JocnimkeHHi [9].

[ani pocnimkerHs D. N. Cortez et al. (2015) yacTkoBo
36iratoTbCs 3 OTPUMaHUMKU HaMW pesyrbratamut LOAo
MPOrHOCTUYHOT 3HAYYLLIOCTi cTaxy Aiabety [8]. OgHak y
OOCRIIKEHHI LMX aBTOPIB HE BPaXOBaHO HasIBHICTb UM
BiICYTHICTb apTepianbHOI rinepTeHasii, Wo Biapi3HANo
nauieHTiB Halloro aocnigpkeHHs, ae Bynu Tinbku xBopi
3 kombiHoBaHot natonorieto. Y poborti F. Malek (2013)
MoKa3aHo, WO HasBHICTb MiABULLEHOMO TUCKY — Lie npe-
JUKTOp PO3BUTKY CepLeBoi HegocTaTHocTi [14]. Takox
aBTOP Haromnowuye, WO Tepanis Mae BKIKYATW areHT,
KOTPWIA BNIMBAE HA PEHIH-aHT0TEH3UH-aNbA0CTEPOHOBY
CHCTEMY, @ TaKoX Ha HeobxigHocTi 6paTth fo yBaru Tvn
cepueBoi ANChYHKLIT (BiacTOMIYHNIA UM CUCTOMIYHUR).

[MipTprMaHHS HaneXHOro PiBHSA apTepiaribHOro TUCKY
11 KOHTPOSIO FIHOKO3K HabyBatoTb yce BinbLIOro 3HaYEH-
HS 4ns nikyBaHHs ATl LLO CYNPOBOMXKYETLCS LiyKPOBUM
fiabetom [12].

B iHWOMY JocnifgXeHHi XiHoYa cTaTb, €THiYHa
npuHanexHicTb, IMT noHag >25 kr/m?, Buwi CAT i OAT
6ynun acouiioBaHi 3 MeHLL eheKTUBHOIO BiAMOBIAA Ha
nikyBaHHs [17]. Y Hawomy gocnipxerHi ctate i IMT manu
CXOXi MPOrHOCTUYHI XapaKTEPUCTHKM.

Y pobori O. €. Tominoi (2010) [6] BaxmBUMU Map-
Kepamu NporHo3y eYeKTUBHOCTI MiKyBaHHS rinepTeH3ii 3
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BMPa3KoBOK XBOPOOOIO LUMyHKA CTany BiK, MOTYXKHICTb i
CniBBiQHOLLIEHHS cMMNaToBaransHoro 6anaxcy, a y rpyni
apTepianbHoi rinepTeHsii — giactoniyHui AT i cniBsig-
HOLLEHHS1 cMnaToBaranbHoro 6anaHcy. Y focnimKeHHi
I. B. Congatenko (2010), fe BMBYanM NporHo3yBaHHS
edhekTMBHOCTI Tepanii xBopux Ha Al' 3 0CTE0apPTPO30M,
3pobneHunin BUCHOBOK NPO 3HaYyLLiCTb BiKy Ta cumna-
ToBaranbHoro iHaekcy, OAT ans nauieHTiB i3 Tinbku Al
[4]. BaxnuBo, Lo cTaTh, AK i B HALWOMY OOCRIMKEHHI,
BiZirpaBana CyTTEBY MPOTHOCTWUYHY porb B 060X Ha3Ba-
HUX JOCNimKeHHsX [6,4]. Ane mu Bpanu [o yBary Tinbku
KNiHiYHi 1 aHAMHECTWYHI Mapkepw, He BpaxoByBany AaHi
[100AaTKOBMX METOIB AOCTIMKEHHS.

LLlopo BkmtoyeHHs IMT ik MPOrHOCTUYHOO Mapkepa
€ KOHTPOBEPCIVHI NOrNsAAN. PpemiHreMCbKe AOCTIKEHHS
BKasye Ha BUCOKUIN IMT K HesanexHuin haktop pusmky
PO3BUTKY CEepLEBOI HEAOCTATHOCTI, iLUeMiYHOT XBOPOOM
cepus, iHCynbTy Ta 3ararnbHOi CMEPTHOCTI Bif cepLe-
BO-CYAVHHIX 3axBoptoBaHb [13]. MopgibHuii pesynerar, a
came Te, LU0 PU3NK BUHUKHEHHSI CEPLIEBOT HEAOCTATHOCTI
B Nonynsuji 3 OXUPiHHAM BABIYI NepeBULLYE PiIBEHb NOpIB-
HSHO 3 HopManbHUM IMT, gatoTb iHwWi gocnigpkeHHs [19].
OpHak € fgaHi [11], Wwo ceigyaTh Npo BULLY BUXMBAHICTb
nauieHTiB i3 HagMIPHO Barolo Ta OXUPIHHAM Yy XBOPUX
Ha CepLeBy HEAOCTATHICTb MOPIBHAHO 3 HOPMarbHUM i
HU3bkM IMT. IHLi gocnigHmkm [15] pobnsiTb BUCHOBOK, LLO
iHoekc Macu Tina nokasye U-nogibHy acouiauito 3i cmepT-
HICTIO cepeq CXiaHWX asiaTiB: NiaBULLEHWIA PU3NK CMEPTI
BiJ CEpLEBO-CyAMHHIX 3aXBOPIOBaHb CMOCTEPIrakTb Npu
HWKYMX | BULLMX Aiana3oHax iHgekcy macy Tina. TobTo,
€ po30iKHOCTI Wwoao ouiHoBaHHA IMT sk npegmkTopa
Mpy CEPLEBO-CYANHHUX XBOPOOaXx, HasBHWIA Tak 3BaHUN
«napagoKc OXMpiHHSAY [15].

Baxnuneo HaronocuTu, WO A0BOMi CKNagHO OLIHUTK
MPOrHOCTWYHI Mapkepyn e(PeKTUBHOCTI JiKyBaHHS, OCKiNb-
K11 B OCHOBHOMY AOCHiIKEHHS aHani3ytoTb abo 3aranom
porb MapkepiB y NporHo3i nepebiry rinepToHiYHOI XBO-
pobu, He Gepy4n o yBaru nikyBaHHs [2], abo nporHo3
e(heKTMBHOCTI Yepe3 OLHIOBAHHS KOMMMAeHTHOCTI [3].
3pilicHeHe gocnigkeHHs — cnpoba OLiHUTK 3HAYEHHS
KniHiKO-aHaMHECTUYHUX MapKepiB y NpOrHosi nikyBaH-
Hsl xBopux Ha Al 3 oxupiHHsam i LU 2T, a He cnpoba
BCTaHOBWTMW PiBEHb KOMMMAEHTHOCTI Tepanii Y1 HagaTm
3aranbHWiA NPOrHo3 nepebiry 3axBoproBaHHS.
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BucHoBKU

1. Ans BU3Ha4yeHHs1 eeKTUBHOCTI MPUAMaHHS
TenmicapTaHy B nikyBaHHi apTepianbHOi rinepTeHsii 3
OXMPIHHAM i LyKpoBUM fiabeToM 2 Tuny MOXHa BMKO-
pUCTOBYBATU HaBeAeEHi KNiHIKO-aHaMHECTWUYHI YAHHUKM
LIbOTO 3aXBOPIOBAHHSI.

2. Ha nigctasi oTpuMaHmnx AaHnx Npo 3HauyLLICTb KMiHi-
KO-aHaMHEeCTUYHUX PaKTOpIB B OLIiHIOBAHHI €PEKTUBHOCTI
Tepanii XBopuX i3 NOeAHAHO NaTonorieto nepenbdaqaeTb-
€4, WO nauieHTw 3i ctaxem Al" noHag 11 pokiB i3 CynyTHIM
LyKPOBVM AijabeToM 2 TVMy Ta OXVPIHHAM i BikoM noHag, 71
pik noTpebytoTb 0COBNMBOI TAKTUKM Nif, Yac Npu3HaYeHHs
aHTurinepTeH3vBHoOI Tepanii. OTxe, Taki nauieHT MaloTb
HEODXiAHICTb YaCTILLOro KOpUryBaHHsl j031 npenapary.

MepcnekTUBY NoganbLMX AOCHiAXKEeHb NONsAraoTb
Y BUBYEHHI AOLLINBHOCTI i MOXMMBOCTI 3aCTOCYBaHHS LINX
KpUTEpIiB Ha BCiX PiBHAX MiKyBanbHO-NPOMINakTUiHOi
fonomorn Ans ctpatudikauii echekTMBHOCTI Tepane-
BTUYHOI TAKTUKM.
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MeTa po60Tu — BBYEHHS NAaTOMOPMONOriYHMX 3MiH Y CepLi y BUNagkax CMepTi Ha Thi BXUBAHHS NOXigHWX cheHinakni-
aMiHiB.

Marepianu Ta metoau. Matepian — 58 cyaoBo-MeanyHUX JOCRimKeHb NOMepPnMX Bif OTPYEHb HAPKOTUYHUMU PeYOBUHAMM
B nepiog 2015-2017 pp. y OHinponeTpoBchkii obnacTi. Yci nomepni 6ynu Yonosikamu, cepeHint Bik — 28,8 + 6,7 poky. KoH-
Tponb — 15 ocib Bikom 21-36 pokiB, Siki NOMepPY BHACNIAOK 30BHILLHIX MPUYMH, LLO HE NOB’'A3aHi 3 [1ieto HAPKOTUYHUX PEYOBWH;
yci nomepni —yonosiku Biky 28,1 + 6,2 poky. B ycix Bunagkax npoaHaniaysanu aHania 06cTaBuH cnipasw, pesynsTaTi ayToncin,
[aHi CyAoBO-TiCTONOrYHOrO, CYA0BO-TOKCUKOMONYHOIO Ta NofyM’sHO-POTOMETPUYHOTO AOCHIIKEHb.

Pe3ynisratn. MopchomMeTpuyHUin aHania cepaeLb Y rpyni noMepnux Big NoxiaHMX doeHinankinamiHie He BUSIBUB BipOTiAHMX 3MiH
TNiHINHO-BAroBKX XapaKkTePUCTUK MOPIBHSAHO 3 KOHTPOILHO rpynoto. CepeaHi 3HaveHHs BMicTy K i Na y 3paskax, Lo gocnig-
XyBanu, ctaHoBunm 172,4 + 15,6 mr% Ta 125,5 £ 9,4 Mr%. K/Na cniBBigHOLLEHHS B JOCTIDKEHNX LUMATOYKax Miokapaa — B
mexax Big 0,94 o 1,85. Y KoXHOMY AOCRimKEHOMY CepLii MOMepnuX BHACIAOK BXUBaHHS aMmbeTaMiHy Ta MeTamdeTamiHy
BUsABNEHi BiporigHi amiHn K/Na piBHoBaru, i kinbkicTb Bigainis cepud, Ae K/Na cniBBiaHOLLEHHS CTAHOBMMO MEHLLUE HiX 2, KO-
nueanacs Big 1 4o 6. Y peaynbrati aHanisy MiKpocKoniyH1X 3aMiH MiokapAa nomMeprux, ki BXvBanu NoxiaHi peHinankinamiHis
(amdcpeTamin, meTacheTami), BCTAHOBWIIM KOMMNEKC MIKPOCKOMIYHWMX 03HaK: BHYTPILLUHBOKITITUHHI 3MiHM (BakyonisaLlisi) 3 6oky
KapaiomiouuTis, ANY3HO-0CEPEKOBI AiNSAHKM NEPUBACKYNSPHOTO Ta IHTEPCTULINHOIO KapaiocKneposy nopsif 3 0cepeakoBuM
MiOLIMTONI30M i BOTHWULLEBO rinepTpodieto kapaiomiounTiB 6€3 03HaK ypaeHHs iHTpamypanbHUX BiHLEBWX CyOMH.

BucHoBkw. [poTtsrom gocnimkeHHs cepaeLib NOMEPNUX, ski BXMBanm noxiaHi heHinankinamiHia, BUSBUIM NaTONONiYHi 3MiHM
Ha TKaHUHHOMY (KOMMIIEKC XapakTepH1X MIKPOCKOMIYHMX O3HAK) i MONeKynsapHOMY (MOPYLLEHHS Kanili-HaTpieBoi piBHOBarm)
PiBHSIX, LLIO CBigYaTb NPO PO3BMTOK FOCTPOI CEPLEBOT ANCDYHKLI.

MNaToAornueckue U3MeHeHUA cepaLa Ha GpoHe ynoTpebAeHUA NCUXOCTUMYAATOPOB

C. B. Koanos, K. H. Cynoes, B. B. KonayHos, 0. B. KosnroBsa, L. M. MamepoB

Llenb pa6oTbl — 13yyeHie NaToMopAONorMyeckix MAMEHeHUIn B CepaLe B Cryyasix CMepTy Ha ooHe ynoTpebrieHus npo-
U3BOAHBIX (DEHMMAKMAMUHOB.

Marepuansi u metoabl. Matepuan — 58 cyae6HO-MeanLMHCKUX UCCNeaoBaHUIA yMEPLUNX OT OTPaBMeHWA HapKOTUYECKUMIA
BeLlecTBamu B nepuog 2015-2017 rr. B [IHenponeTpoBckorn obnactu. Bee ymepLune — MyxUmnHbl, cpegHui Bospact — 28,8 £6,7
ropa. KoHTtponb — cepaua 15 yenosek B Bo3pacTe 21-36 NneT, yMepLUMX BCNEACTBME BHELLHWX MPUYMH, HE CBA3AHHBIX C
[efiCTBMEM HapKOTUYECKVX BELLECTB; BCe YMepLUME — Myx4uHbl B Bo3pacTte 28,1 6,2 roga. Bo Bcex cnyyasx nposogunm
aHanm3 o6CToATeNbCTB fena, Pe3ynsTaToB BCKPbITUIA, AaHHBIX CyAeBGHO-rMCTONOrMYEeCKoro, CyaebHO-TOKCUKONOrMYECKoro 1
nrnameHHO-)OTOMETPUYECKOTO UCCMEOBaAHNNA.

Pe3ynkraTtkl. MopchomeTpuyeckuini aHanwa cepael B rpynne yMepLUKX OT TOKCUYECKOro AeCTBIS NPOU3BOAHbIX (heHnnan-
KunaMmnHa He nokasan [OCTOBEPHbIX U3MEHEHUN TMHENHO-BECOBLIX NapaMeTpOB N0 CPABHEHUIO C KOHTPOMbHOW rPYMMow.
CpegnHue 3Ha4eHus copepxarnst K n Na B nccnenoBaHHbIx obpasuax coctansamm 172,4 + 15,6 Mr% n 125,5 £ 9,4 mr%. K/INa
COOTHOLLIEHME B UCCIENOBaHHbIX 06pasLiax Mrokapaa — B npegenax ot 0,94 no 1,85. B kaxgom nccnenoBaHHOM cepaLe ymep-
LUMX B pesyrnbTarte ynotpebneHus ameramMmmHa n MeTameTammHa OTMeHEHb! 4OCTOBEPHbIE M3MeHeHus K/Na CooTHOLLEHNS,
1 KONMYECTBO OTAENOB cepaLa, rae K/Na cooTHolweHue cocTaensno MeHee 2, konebanock ot 1 4o 6. Mo AaHHbIM aHanmsa
MUKPOCKOMUYECKUX M3MEHEHUI MMOKapAa YMEPLUMX, KOTOpbIe YNoTPe6nsnm npon3soaHbIe heHnnankuiamMmmHoB (amdeTammH,
MeTameTamMmH), YCTaHOBMEH KOMMMEKC MUKPOCKOMUYECKMX MPU3HAKOB: BHYTPUKIETOUHbIE U3MEHEHUS (BaKyonW3aLums) co
CTOPOHbI KapAMOMUOLMTOB, ANdEY3HO-04aroBble Y4acTku NepuBackymspHOro W MHTEPCTULMANBHOTO KapAaMockneposa B
COYETaHUM C 04aroBbIMM MUOLMTONM30M U TUNEPTPOMEN KapaMOMMOLIMTOB 6€3 MPU3HAKOB NOPAXEHNSt BEHEYHbIX COCY0B.

BbiBoapl. [Npu uccnegosaHnm cepaeL ymepLumx, ynotpebnssLLmx nponsBoaHbIe heHnnankunammHa, obHapyxeHbl natono-
TMYECKNE N3MEHEHNS HA TKAHEBOM (KOMMIIEKC XapaKTePHbIX MUKPOCKOMUYECKIX MPU3HAKOB) 1 MOMEKYNSPHOM (HapyLUeHve
Karnuin-HaTpueBoro paBHOBECHS1) YPOBHSIX, CBUAETENBCTBYIOLLME O Pa3BUTUM OCTPOI CEPAEHHON ANCDYHKLMN.

Pathological changes in the heart under the use of psychostimulants

S. V. Kozlov, K. M. Suloiev, V. V. Koldunov, Yu. V. Kozlova, Sh. M. Mamedov

The aim of the work is to study pathomorphological changes in the heart in cases of death under the use of phenylalkylamine
derivatives.

Materials and methods. 58 forensic studies of people who died of poisoning with drugs during the period 20152017 in
the Dnipropetrovsk region were done. All the deceased were men aged 28.8 + 6.7 years. As a control, the hearts of 15 people
aged 21-36 years who died due to external causes not related to the effects of narcotics were examined. All the deceased
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were men aged 28.1 + 6.2 years. In all cases, the analysis of the circumstances, results of autopsy, forensic-histological,
forensic toxicological and flame photometric studies was carried out.

Results. Morphometric analysis revealed no significant changes in linear-weight characteristics of hearts in the deceased
group compared to the control group. Mean K and Na levels in the samples corresponded to 172.4 + 15.6 and 125.5
9.4 mg % respectively. K/Na ratio of the myocardium ranged from 0.94 to 1.85. In each investigated heart of the deceased
due to amphetamine and methamphetamine use, significant changes in K/Na balance were detected, and the number of
heart divisions, where the K/Na ratio was less than 2, ranged from 1 to 6. From data of analysis of microscopic changes of
myocardium of the deceased, who used the derivatives of phenylalkylamine (amphetamine, metamphetamine) during of life,
the complex of microscopic signs was set as intracellular changes (vacuolisation) from the side of cardiomyocytes, diffuse focal
areas of perivascular and interstitial cardiosclerosis, in combination with focal myocytolisis and hypertrophy of cardiomyocytes

without the signs of injury of coronal vessels.

Conclusions. The study of the hearts of the deceased who used phenylalkylamine derivatives, characteristic pathological
changes at the tissue (a complex of characteristic microscopic signs) and molecular (violation of potassium-sodium equilibrium)
levels were detected, indicating the development of acute cardiac dysfunction.

3nOBXMBAHHS NCUXOCTUMYMATOPaMM — MeAVKO-CoLlianb-
Ha npobnema B yceomy cBiTi [1]. [lo Bizomnx Bnactusoc-
Ten NCUXOCTUMYMATOPIB, L0 CMPUSKOTB iX MOLUMPEHHIO,
Hanexartb: NiABULLEHHS ¢i3NYHOT BUTPUBANOCTI, dop-
MyBaHHsI MOYyTTS emoLjiHoro 6narononyyys. Yumane
NiABULLEHHS! PiBHS CNOXMBaHHS MeTaMdeTamiHy B CLUA,
€sponi, AnoHii, Pociicbki ®epepadii, YkpaiHi npuaso-
AUTb 00 36inNblWEHHS KiNnbKOCTi CMepTeNbHUX BUNAAKIB
cepez MOrnogoro Ta npauesgartHoro HaceneHHs [1].

®eHinankinamiHy — NoxigHi geHineTunamivy, Han-
GinbLU BiBOMUMK € MCUXOTPOMHI CUHTETWYHI aHanoru
ankanoigis (amderamin, metamderamid). OCHOBHUMM
LUMSIXaMW BBEAEHHS LX NCUXOTPOMHMX Npenapartis B
OpraHiaMm MioAuHN € nepopanbHUi, BHYTPILLHEOBEHHUN
Ta iHransuinHwiA. Micna notTpannsHHA B opraHiaM NioguHn
PO3BMBAETLCS HAPKOTUYHE CI'SHIHHS, LLIO MPOSIBNSETHCA
AK BeretaTMBHO-HEBPOMOTiYHi MOPYLIEHHS (Tpemop,
nigBuLLEeHa NITNMBICTb, PO3WMPEHI 3iHUL, 3HIDKEHHS
aneTuTy, NOPYLUEHHS CHY), MCWXiYHi 3MiHK (arpecuBHa
noBefiHka, 6aratoyacoBa Ta MOHOTOHHA CTEPEOTUMHA
noBefiHka, AenpecyBHi Ta TPUBOrONoAiGHI cTaHu, ranto-
LMHaLii, 3ararnbHe BUCHaXEHHS) Ta COMATUYHI CUMNTOMU
(NiABULLEHHS apTepianbHOro THUCKY, MOPYLUEHHS cepLie-
BOTO PUTMY, Kapgiomionartisi, cepueBa HefoCTaTHICTb,
iHpapkT miokapga, rineptepmist) [2]. Mpu XpoHiYHOMY
BXVBaHHI NOXigHWX heHinankinamiHis opmyeTbecs
KOTHITUBHWI | ICUXOMOTOPHWI AeiLMT SK pe3ynsTaT pos-
napy HempoMeaiaTopHUX CUCTEM LieHTPanbHOT HEPBOBOT
cuctemu. Y ¢haxoBiii nitepatypi 36inbLUYETLCS KiNbKICTb
NOBIZOMIEHb NPO CEPLIEBO-CYANHHI YCKMaAHEHHS Ha T1i
BXMBaHHA amdeTamiHy. [loBefeHWiA HENPOTOKCUYHUI
edpekT MeTambeTaMiHy 3anexuTb Bif 403V NPUNHATOrO
npenapary, iHOUBIQyanbHUX XapakTepUCTUK OpraHismy,
CTaXy CMOXMBaHHS TOLLO. Baxnmenm acnekTom nig vac
MEAMKO-NPaBOBOrO OL{iHIOBAHHSA CMEpTENbHUX BUNajKIiB
€ BNNvB amdeTamiHy Ha NOBEAjHKY NIOAUHW, HanpuKknag,
B YMOBaX [OPOXHbO-TPAHCMOPTHUX Npurog [6].

pyna BYeHUX BUKOHana ekcriepuMeHTarnbHi Jocni-
[DKEHHS LLOAO KapAioTOKCUYHOCTI MeTamdpeTaminy [3].
MMig vac csiTnoBoi Mikpockonii cepaeLb LLypiB, AKUM nig-
LUKIPHO BBOAWIN MeTamdeTaMiH y 403i 1 MI/KT LLLOAEHHO,
Ha 14 noby ekcnepyMeHTy BUSIBUMK (hoKamnbHi HEKPO3U
Ta AMCTPOIYHI 3MiHK KapgiomiouuTis. Ha ynsTpacTpyk-
TYPHOMY PiBHi NaTOOriYHi 3MiHW B KapaiomioLuTax npo-
ABNANUCS SK BTpata Miodibpun i nopyLLEHHs CTPYKTYpK
KPUCT MITOXOHAPIN.

LLInpoke BUKOpUCTaHHS NPOTSTOM NiKyBaHHS! iHTOKCY-
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Kaji LWTy4HOi AeToKcukaii (remogiania, remocopbuis)
HiBErIoe pesyrsTaTy Cy40BO-TOKCVKOMOMYHOT eKCrnepTnan
y BUNagkax cMepTi Takvx nauieHTiB. BigcyTHICTb TokCKY-
HOi pe4oBMHY B BIiONOriYHMX piAMHaX i BHYTPILLHIX OpraHax
Tpyna KOHLEHTPYE yBary CyA0BO-MEeANYHOro ekcrepTa Ha
peTeNbHOMY AOCTIIKEHHI MakpO- Ta MIKPOCKOMIYHMX 3MiH
BHYTPILLHIX OPraHiB i BUSBNIEHHI XapaKTepHWX i cneumdiy-
HUX O3HaK NonepeaHix iHTOKCKKaLin.

Po3spobka mepuko-ekcnepTHUX KpuUTepiiB nocT-
MOPTanbHOI AiarHOCTUKA HAPKOTUYHKX iHTOKCUKALIN i
XPOHIYHOIO BXMBaHHSA HAPKOTUYHIX PEYOBWH 3a MOPO-
MOMYHUMU 3MiHAMW BHYTPILLHIX OPraHiB € aKTyarnbHO
npoGnemMoro Cy0BO-MEANYHOT EKCNIEPTU3N.

Merta po6otu

BuBueHHs naToMopdonorivHmx 3MiH y cepui y Bunagkax
CMepTi Ha TNi BXMBaHHA NOXigHUX deHinakniamiis.

Marepianu i meToAU AOCAIAKEHHA

Matepian — 58 cynoBo-mMeanyHnX 4OCnimKeHb NOMEPnnX
Bifj FOCTPUX OTPYEHb NOXIAHUMU OeHINanKinamiHis Ha TN
XPOHIYHOTO 3r10BXMBaHHS B nepiog 2015-2017 pp. y AHi-
NPONETPOBChEil 06nacTi. OpieHTOBHA AaBHICTb BXMBaHHS
MCUXOCTUMYNSATOPIB 3a MaTepianamm Criaqvx aHux — He
MeHLLe Hix 1 pik. Yci nomepni 6ynm yonosikamu, cepenHin
Bik — 28,8 £ 6,7 poky. KoHTponb — cepus 15 ocib Bikom
21-36 pokiB, SKi TOMepIN BHACMIOK 30BHILLHIX NPUYKH,
LLIO He MOB'A3aHi 3 1iEt0 HAPKOTUYHUX PEYOBUH; YCi momep-
ni—yvonoBiku Bikom 28,1 + 6,2 poky. B ycix Bunagkax npo-
aHanisyBanu o6CTaByHK CrpaBu, pesynsraTit ayToncii,
[aHi cydoBO-TiCTONOMYHOrO, CyO0BO-TOKCUKOMOMYHOMO
Ta nonyMm’siHo-HOTOMETPUYHOIO AOCTIAKEHb.

Yci pocnimkeHHs BUkoHanM Ha 6asi [HinponeTpos-
CbKoro obnacHoro 61po Cy10BO-MEeAUYHOI EKCTIEPTH3N.
Po3THM nomepnmx BUKOHanM B pisHi 4acoBi iHTepBanm
MiCNs HacTaHHA CMepTi, NiCNS NOSABM pPaHHIX TPYMHWUX
ABULL, (TPYMHI NSIMW, OXONOZKEHHS, TPYMHE 3aKMsiKaH-
Hs1), ane He nisHiLle Hix 24 roguHu. Momepni o novaTky
ayToncii Ta 3pasku Miokapaa, WO BUIIyYeHi Mig vac ay-
TOMNCIl, 4O NPOBEAEHHA POTOMETPUYHOIO JOCHILKEHHS
30epiranucs B yMoBax X0rNoaumbHOI kamepu CyaoBo-Me-
LMYHOrO Mopry.

TokcukonoaiyHuli aHani3. BignosigHo OO Hakasy
Ne 6 MO3 Ykpainu Big 17.01.1995 p. npu nigo3pi Ha
OTPYEHHS ankonoifamu, nikapcbkUMK pe4oBMHAMM Ha
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Cy[10BO-TOKCUKONOTiYHE JOCHIMKEHHS HAACMANK LLMYHOK
i3 BMICTOM, TOHKW | TOBCTUI KULLIEYHWK i3 BMICTOM, HUPKY,
MeYiHKy, MO30K, cedy, KpoB, cenesiHky; npu nigospi Ha
BHYTPILUIHBOM'S30BWI a0 NIALWKIPHUIA LWNAX BBEAEHHS
LIMX PEYOBWH [OAATKOBO BUMyYanu AinsHKy Lukipn abo
M’3iB i3 Micus ykony. 3 Tpyna BuyyYani Kpos B 06’eMi He
meHLwe Hixx 200 mn, BeCb 06’eM Cevi 3 CEe4OBOro Mixypa,
TPETUHY FONIOBHOMO MO3KY, MEYiHKW, NEreHi, )XOBYHWIA MiXyp
i3 BMICTOM, OZiHY HUPKY, HE MeHLue Hix 200 r canbHuka,
HE MEHLLE HiX 1 METP TOHKOrO 1 TOBCTOrO KULLIEYHUKA 3
BMICTOM. |30Mt0BaHHS pe4oByH i3 Biomarepiany BYKkoHanm
BiANOBIAHO [0 METOAMYHUX pekoMeHAauin. MNapeHxi-
MaTo3Hi opraHu petenbHO nogpibHioBanu, 3anueanu
MiQKMCIEHO0 HACUYEHM PO3YMHOM LLIABENEBOI KUCTOTM
Bozot. OTpyUMaHy KUCTy BOASIHY BUTSDKKY MiAfyxyBanm
25 % pO34MHOM TidpOKCMAY aMOHito Ta ekcTparyBanu
xrnopodpopmom, ynaptoBanu. OTpUMaHuin ekcTpakT Aao-
CrigpKyBanu MeToLoM TOHKOLLApPOBOi xpomatorpadii B
TOHKVX LUapax COpOEHTY 3 BUKOPUCTAHHSIM KOMMMEKCY
peareHTiB NS BUSBMEHHS (heHinaskinamiHie Ta ixHboi
BHYTPILLHbOrPYNOBOI ifeHTUiIKaLLii.

Morym’sHo-¢homomempuyHe docridxeHHs. MNonym's-
HO-ChOTOMETPUYHE AOCTIIKEHHS LLUIMATOYKIB CepLEBOro
m’si3a BUKOHYBaro 3rifHO 3 pekoMeHaauiamu [4]. [ns
BM3Ha4YeHHs K/Na cniBBigHOLLIEHHS 3 KOXHOTO cepus
Opanu wmatoykn Miokapaa 6e3 0bOMOHOK i ConyyHoi
TKaHUHW NepeaHboi, 3a4HbOI CTIHOK NiBOTO LUYHOYKA,
MDKLLIMYHOYKOBOT NEPETUHKY, BEPXIBKM CEpLisi, NepeaHL0-
ro Ta 3aAHbOrO COCKOMOAIOHMX M’A3iB MIBOTO LLUMYHOYKa, 3
HUX BYny BUrOTOBNEHI HaBICKM Barok HaBaXKW B Mexax
180,0 £ 1,0 mr. LLImaTo4kn BUCYLLYBanu B CyLIMUMbBHIN
wadi npy Temnepatypi 60 °C go nocTiiHoi Bary, NoTiM
PO34MHANMW B MipHUX KOnbax B CyMiLLli Cip4aHoi Ta a3oTHOI
KcnoT (no 2 mn) Ha BoasHiv 6ai. Micns oxonomkyBaHHs
PO34MHN JOBOAMMN ANCTUNBOBaHO Bogoo 4o 100 mi i
3miLuyBany. POTOMETPYBaHHS BUKOHAMM Ha NOMyM SHOMY
doTometpi [MAXK-2 y TpeTbomy AianasoHi.

Cydoso-2icmonoziyHe docnidxeHHs. [nsa Bu3HayeH-
HA AndepeHUiNHO-AiarHOCTUYHMX KPUTEPIiB HacniakiB
BXMBaHHA aMceTaMiHiB Ta MOro noxigHux (MeTamdeTa-
MiHy) 3AiNCHWMN SIKICHE OLHIOBaHHS MAaTOMOPONOTYHIX
3MiH y cepui.

[ins BUSIBNEHHs natoMopdonoriyHnX MiKpOCKOMIHHUX
3MiH y Miokapgi BUKOHamM CBITIIOONTUYHY MIKPOCKONito
[5]. LLImaToukm Miokapaa 3 pisHMX GiNsHOK cepus (NiBui i
MpaBwiA LLMYHOYKM), BUMyYeHi Mig Yac ayToncii nomeprnux,
ikcyBanu B 10 % po34uHi dhopmaniHy npotsirom 24 ro-
OVH. DikcoBaHi AiNsiHKW cepLs 3HEBOAHIOBANM y CnpTax
BUCXIAHOT KOHLeHTpaLii, 3anvBanu B napadiH. 3a gono-
MOrOl0 MIKpOTOMa rOTyBan# 3pi3n 3aBTOBLLKMA 5—8 MKM
i MOHTYBanW Ha NPeAMETHE CKI10. [Ins BUSBMEHHS TKaHWH-
HUX KOMMOHEHTIB 3pi3n, nonepeaHso AenapadiHizoBaHi
y CIMPTaX HU3XiAHOT KOHLEHTpPALLi 40 BOAW, MOMILLanm y
BOZHWIA PO34MH CTaHOAPTHUX GAPBHWKIB (reMaToKCUIiH
Ta €03UH).

MikpodpoTtorpadii ricTonoriyHyx npenapartis Miokapaa
OTPUMYBaNM LUMSIXOM MIKPO(HOTO3HIMaHHS 3a JONOMOro
umndposoi kamepun CANON Power Shot A640 (KHP) ta
mikpockony Carl Zeiss Axioskop 40 (®PH) i3 BukopucTaH-
HsM aganTtepHoi cuctemm Soligor Adapter Tube for Canon
A610/A620 i niueHsiiHOro nporpamMHoro 3abeaneyeHHs
AxioVision AxioVs40V4.6.3.0.
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Mopgpomempuyre docnidxeHHs cepus. Cepus,
IO BUMyYeHi Mig 4ac ayToncii momMepnux Big OTPYyeHb
HapKOTUYHUMK PEYOBMHAMU Ta KOHTPOMBLHOI rpynu,
3BaXXyBanu, BUMIpIOBanM Ta BU3Ha4anu AOBXUHY, LUK-
PVHY, TOBLLUMHY LiNOro opraHa, TOBLYWHY CTIHOK MiBOrO
Ta NPaBOoro LLUMYHOYKIB.

OTpvmaHi KinbKiCHi LMGPOBI AaHi (NiHiNHO-BaroBi
napameTpu cepus, BMicT MikpoenemeHTiB K i Na B
pisHMX BiAdinax cepus) aHanisysanu 3a AOMNOMOrO0
KOMM'toTepHoi nporpamm Statistica v6.1 (Ne niueHsii
AGAR909E415822FA StatSoft Inc., USA). Y KoxHin
rpyni po3paxoByBanu cepefHi 3HayeHHs (M) i noxmbky
cepenHbOoi apudmeTiyHoi (m). BiporigHicTb BigMiHHOCTEN
CepepHiX 3HayeHb OLIHIOBaNM 3 BUKOPUCTaHHAM t-Kpu-
Tepito CTblopgeHTa. BigmiHHOCTI BBaXanu BiporigHUMM
npu p < 0,05.

PesyAabTatn

AHani3 BunagkiB CMepTENbHUX OTPYEHb HAPKOTUYHUMU
3acobamu Ta ncuxoctumynsTopamu B nepiog 2015-
2017 pp. nokasas: LLOPOKY 3aranbHa KinbKiCTb OTPYEHb
HAPKOTUYHUMM PEYOBMHAMU MOCTYMOBO 36iNbLLYETLCS.
MToMa Bara HapKOTUYHKX OTPYEHb BHACMIAOK BXXVBaHHS
noxigHuX doeHinankinamiHie y 3aranbHiit CTPYKTYpi cMepT-
HOCTI Bif OTpY€eHb, 3a AaHnMn K3 «[HinponeTpoBcbke
obnacHe 6topo CME», y [HinponeTpoBchkili obnacTi y
2015 p. craHosuna 2,88 %, B 2016 — 3,48 %, 2017 -
5,75 %.

Bigomo, o cynoBo-megnyHUi diarHo3 BCTAHOB-
MIOETLCA 3 ypaxyBaHHAM YCi€i CyKynHOCTI AaHuX, Lo
OTPVMaHI NiA Yac BUBYEHHS 06CTaBWH CMepTi, CyI0BO-Me-
[AVYHOTO [OCMIAXKEHHS Tpyna, Cy40BO-TICTOMNOMYHOMO
Ta CyOOBO-TOKCUKOMOTYHOrO AOCHIMKEHHS BionoriyHux
PiAVH | BHYTPILLHIX OpraHiB Tpyna.

Axanis obcTaBuH cnpasu, CynpoBOAXKYBaNbHNX
OOKYMEHTIB, MPOTOKOMY OrnsaAy Tpyna Ha Mmicli noro
BUSIBMEHHS CBiAYMINM NP0 PanTOBUIA HEHACUIBHULIbKUI
xapakTtep cMepTi. [ig Yyac 30BHILLHLOrO Ta BHYTPILLHBOMO
[OCIiMKEHHS MOMEPnWX y BCiX BUMafKaXx BUSBNSANM 3N1B-
Hi CUHIOLLHO-()iONETOBOr0 KONbOPY TPYMHI NASIMU, PiaKUi
CTaH KpPOBi B MOPOXHMHAX Cepus Ta CyAuHax, BEHO3He
MOBHOKPOB'S BHYTPILLIHIX OpraHiB, KpankoBi TEMHO-4EPBOHI
cybnnespanbHi Ta cybenikapaianbHi kpososunveu. B
OKpeMuX BUMaakax (ikcyBani B insHLi BEPXHiX KiHLBOK
HasIBHICTb KparkoBUX paH 3 03HaKaMm1 3aKUTTEBOCTI, sk
MO CBiAUMTY NPO NapeHTeparbHWiA LUNSX BBEAEHHS
HapKOTUYHKX abo NiKapCbKNX PEHOBUH.

MMicns 30BHILLHLOMO OrNAAY Cepus Ta BUMIPIOBAHHS
JocnigxyBanu cTaH cybenikapaianbHO po3TalloBaHUX
BiHLEBUX apTepin. AK Ha NONepeYHuX, TaK i NOQOBXHIX
po3pisax 3ByXeHb NPOCBITY 1 ypaxeHb iHTUMU BiHLe-
BKX apTepiit B 060X rpynax noMepnux He BCTaHOBUMM.
MophoMeTpuyHMiA aHani3 Takox He nokasaB BiporigHi
BigMiHHOCTI (p > 0,05) Mix cepeaHiMm BenniMHaMmu JOB-
xuhn (9,7 £ 0,3 cm), wupunm (8,7 + 0,2 cm), TOBLYMHM
(5,30 + 0,05 cm) Ta Baru (356,7 + 12,3 r) cepaelb, TOB-
LLUWMHM CTiHOK niBoro (1,4 £ 0,1 cM) Ta NpaBoro LUTYHOYKIB
(0,40 £ 0,03 cm) nomepnvx Bif OTPYEHb HAPKOTUYHUMU
PEYOBMHAMY MOPIBHSIHO 3 KOHTPOIBLHOK FPYMOH0.

Mig Yac cynoBoO-ricTONOrMYHOMO AOCAIMKEHHS CepLis
BUSBWIIM, LLIO HACMIOKM XPOHIYHOT TOKCUYHOI Aji pe4OBMH
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i3 rpynu dpeninankinamiHis (ameTtamid i metameTamin)
NPOSBNANUCA MOLWKMPEHUMU ANGY3HUMMW OiNsgHKaMu
kapaiocknepo3y (puc. 1), natonoriYHNMmn AMCTPOIYHY-
MM 3MiHaMu kapgiomioumTie (puc. 2). Y kapgiomioumtax
nepeBaXanu BHYTPILUHBOKMITUHHI 3MiHW: 4iNsHKK npo-
CBITMNEHHS, eKCLEHTPUYHO po3TalloBaHi Bakyoni. [ns
MiKPOCKOMNIYHOT KapTUHW Miokapaa B L rpyni nomepnmnx
XapaKTepHUIA 0cepeaKoBUA MIOLMTONI3 3i 3HUKHEHHAM
nonepeYHoi CMyracTocTi KapZioMiouuTiB i BOrHULLEBA
rinepTpodis kapaiomiouuTiB.

CynoBo-MeauyHi nonym’ssHo-h0TOMETPUYHI JocCHi-
IDKEHHS CEPLIEBOrO M'Ai3a 3 PisHMX BiAAiNiB (NiBUMA Ly-
HOYOK (nepeaHs CTiHka, 3aAHs CTiHKa, NepeaHin i 3aaHin
COCKOMOAi6HI M'si3n), BepxiBka cepLisi, MiKLLMYHOYKOBa
nepeTrHKa) B KOHTPOTbHIV rpyni moKasanu: KOHLEeHTpaLis
K'y pocnigpxennx sigainax nepesuiysana 200 mMr%, a
BmicT Na meHwmi Hix 100 mr%, K/Na cniseigHoLLEHHS — B
mexax Big 2,82 no 3,63 (mabn. 1).

PospaxyHok koHueHTpauii K i Na B cepLsx nomepnnx o _ _ . . o
BHACMiAOK BXMBaHHS ameTaMiHy Ta 1oro MoXigHMX Prlc. 1. ﬂud)yamlmnﬂnm IHTEpCTULanbHOrO Ta NepyBackyApHoro ¢|6po_3y MiokapAa npu XPOHi4Hi
. L. . i MeTamdpeTamiHy B Yonosika Bikom 35 pokiB. 3aGapBreHHst reMatokcuniHom Ta eo3uHom. Ok. x10,
(MeTamcheTaMiHy) nokasaB HEOLHOPIAHICTL po3nodiny 06. x20.

GioenemMeHTiB y pisHMX Bigadinax cepuesoro m's3a. [o
yBary B3snW TinbKW Ti 3pasku, B AKMX KOHUeHTpauis K
6yna Hwkde Hix 200 Mr%, a Bmict Na noHag 100 Mr%.
Cepegni 3HayeHHs BmicTy K i Na B gocnigxeHnx 3paskax
cTaHoBunn 172,4 £ 15,6 Ta 125,5 + 9,4 mr%. K/Na cnis-
BiHOLUEHHS B JOCNIMKEHNX LUIMATOYKax Miokapga — B
mexax Big 0,94 oo 1,85 (mabn. 2).

Y KOXHOMY JOCRiIKeHOMY cepLi TOMepnX BHacNi[oK
BXVBaHHS ameTamiHy Ta 1oro noxigHux (Metamdertami-
Hy) BUSIBUNW BipOrigHi 3MiHW Kaniii-HaTpieBoi piBHOBaru
(p < 0,05), i kinbkicTb Bipainie cepus, ae K/Na cniesigHo-
LLIEHHS1 CTAHOBWIO MeHLLE Hix 2, konveasnocs Big 1 4o 6.

06roBopeHHA

PeTpocnekT1BHUIA KiNbKiCHWIA aHani3 BMNagkis cmep-
TenbHUX OTPYEHb MPOTArOM 3 POKIB MOKa3aB MocTynose
3pPOCTaHHS KiNbKOCTI CMepTel BHACMILOK BXXMBaHHS Hap-
KOTUYHMX peyoBUH Bif 2,88 % (2015) go 5,75 % (2017).
Taki cami TeHAEeHLT BU3HaYatoTb Yy PO3BUHEHUX KpaiHaX,
3okpema B CLUA, ne nepenosyBaHHs MeTaMmdeTamiHOM

Puc. 2. BorHuwesi AucTpodivHi 3MiHM KapaioMioLMTiB NPY XPOHIYHINA TOKCUYHIl Aji pe4OBYH i3 rpynin de-
HinankinamiHie y 4onosika Bikom 37 pokiB. 3aGapBrieHHsi remaTokcuniHoM Ta eoauHoM. Ok. x10, 06. x40.

Tabnuus 1. Kani-HaTpiese cniBBigHOLIEHHS B Pi3HMX BigAinax cepus B KOHTPOMbHIN rpyni

Po3paxyHkoBi Biaginu cepus

fapamMerpu BepxiBKa cepus, MepeaHs cTiHka 3apHs cTiHKa MepepaHiit cockonogiGHuii | 3agHiii cockonogiGHui MixwnyHo4koBa
Mtm niBOro WNyHO4Ka, | NiBOro WnyHou4ka, M’A13 NMiBOrO LWYHOYKa, M’A3 NiBOrO LUNYHOUKa, nepeTuHKa,
Mtm Mtm Mtm Mtm M+m
Bwmict K, Mr% 259,5+12,4 263,3+9,7 267,6+9,6 2448 + 8,1 238,9+10,2 253,8 £ 10,8
Bwmict Na, Mr% 799+4,0 771+3.2 785 = 85 88,2+3,0 859+4,2 82,9+34
K/Na 3,35+0,04 3,48 £ 0,06 3,63+0,02 2,82 £0,01 2,90 £0,03 3,10 £ 0,06

Tabnuus 2. Kaniii-HaTpieBe CniBBigHOLIEHHS B Pi3HWX Biadinax cepLs NoMeprux BHacMifoK BXUBaHHS aMmdeTaMiHy Ta 10ro noxigHux (MetamderamiHy)

napamerpu BepxiBKa cepusi, MepeaAHs cTiHka 3apHs cTiHKa MepeaHil cockonopiGHui | 3aaHiit cockonoAiGHMi MixwnyHouKoBa
Mtm NiBOro WNYHOYKa, | NiBOro WnyHou4Ka, M’A13 NiBOTO LWYHOYKa, M’A3 NiBOrO LWNYHOUKa, nepeTuHka,
Mim Mim Mim Mtm Mim
BwicT K, Mr% 170,6 + 1,8* 148,2 + 4,6* 153,0 £ 1,4* 191,4 £0,7* 141,3 £ 1,4* 160,5 + 2,9*
Bmict Na, Mmr%  123,9 +1,8* 120,4 + 3,2* 112,8 £ 3,1* 103,4 £ 0,6* 145,3 £ 2,4* 101,9+2,7*
K/Na 1,38 £0,01* 1,24 +0,05* 1,36 £ 0,02* 1,85+0,01* 0,94 +0,01* 1,37 £ 0,02*

*: CTaTUCTUYHA BIpOriAHICTb 3a t-kpuTepiem CTblogeHTa npu p < 0,05 NOPIBHAHO 3 aHANOrMYHMMK NapaMeTpamu KOHTPONbHOI rpynu (mabn. 1).
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OpuriHaAbHI AOCAIAXKEHHS

BXOAMTb Yy NEPLLY AECATKY NPUYMH CMepTi Bif nepesosy-
BaHHS HAPKOTUYHUMI peyoBuHamMu, a 3a 2010-2014 pp.
KinbKicTb MeTamdeTamiH-NoB’sa3aHMX cmepTeit 36inbLUmn-
nacs Bagivi [1].

Y cynoBo-MeauyHin NpakTuLi OQHWM 3i CKNagHuX i
HEBWPILLEHUX NMWUTaHb Y BUNaAKy BUSIBMEHHS B Bionoriy-
HOMy Martepiani noxiaHux deHinankinamiHie € Bu3Ha-
YEHHS1 NPUYMHHO-HACMIAKOBOO 3B'A3KY MiX HasiBHICTIO
TOKCWMYHOI PEYOBMHM Ta MPUYMHOKD CMepTi. Y dhaxosii
niTepatypi onucaHi NOOAMHOKI BUNaAKN CMepTENbHUX
OTPYEHb MICNSA BXMBaHHS aMeTaMiHy, MeTamgeTamiHy.
BinbLiCTb OTPY€EHb Y pasi BUSBMNEHHs heHinakinamiHis —
Lie, Sk NpaBws1o, KOMBIHALLiSt KiNbKOX TOKCUMHUX PEYOBWH,
30Kpema €eTaHony, peLuTy Nikapcbkux npenaparis. 3a
pesyrnbratamm po3TUHY, HE3BAXAlUM Ha BUSIBIEHHS B
KOXXHOMY CMepTErnbHOMY BUMaZKy PEYOBUHM 3 rpyniu de-
Hinankinamiis, 060B’13k0BO Ans 06 eKTUBI3aLlii BACHOBKY
LLOAO NPUYMHM CMEPTi BU3HaYanu y BHYTPILLHIX opraHax,
30Kpema B cepLi, Hacnigku BNnmBY TOKCUYHOI PEHOBUHM.

3a JaHuMK CcyaoBO-TiCTOMNOTNYHOMO AOCHIMKEHHS
cepLs nomepnux, siki BXMBanu noxigHi oeHinankinamiuis,
BCTaHOBIIEHO KOMIMMEKC MIKPOCKOMIYHNX O3HAK: BHYTPILL-
HBOKIITUHHI 3MiHK (Bakyonisauis) 3 60Ky kapaioMioLuTiB,
ANY3HO-0CePeaKOBI AiNSHKU NepUBacKynspHoro n
IHTEPCTULLIHOIO KapAiocKneposy nopsia 3 0CEPEAKOBUM
MiOLIMTONI30M | BOTHWLLIEBOIO riNepTpodieto kapaiomioLm-
TiB 6€3 03HaK ypaKEHHS IHTpPaMyparbHNX BIHLEBWX CyOMH.
Yci cmepTenbHi BUNaaKy BHACTIZOK BXMBAHHS MCUXOTPO-
HUX Mpenaparis, a came ameTamiHy Ta 1oro NoXigHUX
(meTamdbeTamiHy), L0 BUSBNAMN Y BHYTPILLHIX OpraHax
i GionoriyHMX piguHax nomepnux, y BCiX JOCHIMKEHHSX
CynpoBoKyBanucst natomopconoriyHumMm 3MiHamu B
cepui, WO NiATBEPMAKYE 3MiHM NPU KapZiomionarisix, Wwo
acoviioBaHi 3 BXMBaHHAM MeTamceTamiHy [7].

PerioHanbHi BiAMIHHOCTI NOpyLLEHb Kanii-HaTpieBol
piBHOBarn B cepusx NOMepnmx BHACMIOK BXMBaHHS
amdeTtamiHy Ta 1oro noxigHux (MeTamdeTamiHy), Ha HaLw
nornsa, Mornu ByTv NOB'A3aHi K 3 TEPMIHOM BXMBaHHS
NCUXOCTUMYMATOPIB, TaK i 3 iHAMBIAYanbHUMM 0COBNMBOC-
TSIMW KPOBOMOCTa4YaHHs Ta Tonorpadieto afpeHepriyHmnx
HEPBOBMX BOMOKOH.

B acnekTi naTodisionorii nopyweHHs kanii-Ha-
TpieBoro 6anaHcy 3ymoBneHi nopyLeHHsaM poboTu
Na-K-Hacocis BHacnigok aediumuty AT® B kapaiomiouu-
Tax. Kani-HaTpieBui aucbanaHc npusBoanTb [0 BTpaTh
€MeKTPUMYHOro MeMBpaHHOrO NOTEHLiany, Lo BUKIMKae
HabpsK Kapa4ioMioLMTiB Ta OCMOTUYHE PO3TArYBaHHS
KNiTMHHOI MembpaH¥ Ta NiABULLEHHS ii MPOHMKHOCTI.

HawbinbL BiporigHMM MexaHi3aMom BnnvBy amde-
TaMiHy Ta MOro noxigHux (MeTamderamiHy) Ha Miokapa
€ BUKMI YMMarnoi KinbKOCTi KaTexonamiHiB y cyanHHe
pidyLLe 3 HACTYMHUM CNa3MOM BiHLIEBUX CYAWH, BUKITUKOM
perioHanbHOT iLueMil, pO3BUTKOM OKCUOATUBHOTO CTPECY B
KapaiomiouymTax, ANCAYHKLIEID MITOXOHAPIN, AedeKTOM
y roMeocTasi MiKpOENeMeHTIB, LU0 B KOMMIIEKCI NPU3BO-
[WTb [0 3amycKy anonTo3y, Hajarni — PO3BUTKY HEKPO3Y
KapaiomiounTiB. EkcnepumeHTanbHO AOBEAEHO, L0
BTpaTa KapAioMioLMTiB Npy BXUBaHHI MeTamdeTaMiHy
3yMOBIEHa iHAYKLUIED anonTosy Yepes kacnaso-3anex-
HUIA MexaHisM. MeTamdeTamiH CTUMYIIOE BUBINbHEHHS
nisocoMarnbHKX NpoTeas y LUTO300b i3 MOLLKOMKEHHSAM
Hapani miodibpunsapHoro anaparty Ta )OpMyBaHHSM
cucToniyHoi AncyHKuii [8].
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[igTBepmKeHHAM KapAioTOKCUYHOCTI amdpeTamiHy Ta
110ro NoxigHUX € NaToMOpAONoriyHi, BioximMivHi pesynsratu
eKcrnepyMeHTanbHUX AochimKeHb Ha wypax [3]. JBoTux-
HeBe BBeAEHHS CigHokapby BUKNMKano B Miokapai 3mMiHu
y Npodini KNCEeHb-3aneHNX epmMeHTiB, NaTonorivyHy
Ba30AMNATaLito BCIX JIAHOK MIKPOLIMPKYNSTOPHOTO pycna,
3MiHM YNBTPACTPYKTYPU KapAioMiOLWTIB TiMOKCUYHOTO
XapakTepy 3i 3MEHLUEHHsSIM eHepreTu4Horo cybcrparty
rnikoreHy, BiZHOCHOro obcsiry MiodpibpunspHoro anapary.

MexaHiam TOKCMYHOro BRnMBYy MeTamdeTamiHy Ha
cepLe NAVHN HaBeAEHO Ha NPUKNAZi KNiHIYHKX | CeKLiii-
HWX CIOCTEPEXEeHb: Ba30CMa3M Ha PiBHi KOPOHAPHOTO Mi-
KPOLMPKYMSTOPHOIO pivnLL@ NPU3BOANTL A0 YLLKOMKEHb
MioKapaa 3 pO3BUTKOM BOMHULLEBUX AiNsHOK iHbapKTy [7].

OTxe, B naToreHesi OTpy€eHb NOXiAHUMM eHinanki-
naMmiHiB 3Ha4YHUIA cnasm CyauH BENWKOro Kona KpoBoobiry
NPU3BOAUTL [0 Pi3KOro NiABULLEHHS apTepianbHOMO TUCKY.
[MiABULLEHHS FiQPOCTAaTUYHOMO TUCKY B KaninspHOMY pivun-
L iHiLitoe 36inbLUEHHSI NPOHWKHOCTI CTIHOK Kaninspis i3
PO3BUTKOM HabPSIKIB y BHYTPILLHIX opraHax [3].

Kpim ricTonartonoriyHux 3amiH cepus, siki € aTpubyTom
TOKCMYHOTO BMNMBY MOXiQHWX (peHinankinamiHis, nig yac
MaKPOCKOMIYHOTO OLLiHIOBaHHS BU3HaYeHa KapaioMerarnis 3
BipOrigHWM 36iMbLLEHHSM Barv CepLisi Ta BENWKOBOTHULLE-
BUMM AinsHkamm chibposy miokapaa [9]. MopdomeTpuyHui
aHani3 cepaeub y rpyni NOMeprux, ski BXvBanu noxigHi
deHinankinamivis (amgeTtamid, metamderamiH), He
BVSIBUB BipOTiAHi 3MiHU MiHINHO-BAroOBMX XapaKTepUcTUK
(moBXMHa, LLIMpUHA, TOBLLMHA, Bara, TOBLLMHA CTIHOK NiBOro
Ta MpaBoro LLIMYHOYKIB) MOPIBHAHO 3 KOHTPOMLHOK PYMOHO.

Bigomo, Lo OCHOBHUM KpuTEpiEM AiarHOCTUKK ro-
CTPUX | XPOHIYHMX OTPYEHb BHACTIAOK Aii HAPKOTUYHUX pe-
YOBWH € MO3UTUBHWIA Pe3ynbTaT CyA0BO-TOKCUKOMOTNYHOMO
JOCTimKeHHs! TKaHWH i GionoriyHux pignH Tpyna. OpHak
BUHUKaOTb CUTYaLlii, KOnW NpunyLLEeHHs Npo CMepTb Bif
yCKnaAHeHb BHACMIZOK Aii HAPKOTUYHUX PEYOBUH Mpu
[0BeJEHNX KaTaMHECTUYHIX JaHWX MPO BXWBaHHS Hap-
KOTUYHWX PEYOBUH He NiATBEPAXYETLCH pesynsratamu
CyO0BO-TOKCWKOMOF4YHOTO JOCTIMKEHHS. Y 3B'A3KY 3 LIUM
NaTonoriYHi 3MiHW y BHYTPILLHIX OpraHax MoXyTb GyTu
BUKOPWCTaHI ik [OAATKOBI KpUTEpii CyA0BO-MeANYHOI
ZiarHOCTUKM HAPKOTUYHOT iHTOKCUKALYT.

Y piarHoCTUYHOMY NPOLLECi HU3KY O3HAK, SiKi BUSIBIEHI
nig, Yac CyA0BO-MEANYHOrO AOCHMKEHHS Tpyna, MOXHa
po3rnagatv Sk BiGHOCHI HenpsiMi Ta BUKOPUCTOBYBATU B
KOMMIEKCi 3 AaHUMW CyA0BO-TOKCYKOMOMYHOIO AOCHiMKeEH-
Hs1. [1o Taknx 03HaK NPy 30BHILLHLOMY AOCRIMKEHHI Hane-
XaTb CUHIOBATO-(IONETOBOrO KONbOPY PACHI TPYMHI NASIMK,
Mif, Yac BHYTPILLHBOTO JOCHIMKEHHS — PiAKUIA CTaH KPOBI,
MOBHOKPOB'Sl BHYTPILLIHIX OpraHiB, KpankoBi TEMHO-YEPBOHI
cybnneBsparbHi Ta cybenikapgjansHi KpOBOBUNMBY, HAOPSK
TOIIOBHOTO MO3KY Ta JereHb, NepuBackynspHi Mikporemo-
parii y BHYTPILLHIX OpraHax (PE4OBVHA FOMOBHOTO MO3KY,
Miokapg, neviHka). BigcyTHICTb nig Yac po3THY NMpsMKX
MOPAOOriYHUX 03HAK FOCTPOrO TOKCUYHOTO BSIUBY MOXe
NPU3BOAUTM [0 NOMWIIOK Y AiarHOCTULL MPUYMHI CMEPTI.

BucHoBKM

1.'Y pesynrari aHaniay MiKPOCKOMIYHKX 3MiH Miokapaa
noMeprivx, Siki BXvBanm noxiaHi heHinankinamiHie (amde-
TaMiH, MeTaMheTaMiH), BCTAHOBINEHWI KOMMNEKC MIKPOCKO-
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MiYHMX O3HaK: BHYTPILLHBOKIIITUHHI 3MiHW (BaKyonisavjis) 3
60Ky kapaiomiouwTiB, Andy3HO-0CEPEnKoBi AiNsHKY Nepu-
BACKYMSPHOIO Ta IHTEPCTULINHOIO KapaiocKIieposy nopsf 3
0CEPEaKOBMM MIOLMTOMI30M i BOTHULLIEBOLO rinepTpodieto
KapgiomiouTi 6€3 03HaK YpaKeHHS! BIHLIEBUX CyaVH.

2. 3a pesynsratamu nonym' ssHo-goTOMETPUYHOTO A0-
CIiMKEHHs cepus 'y rpyni NOMepInX, siki BXXMBanu noxigHi
(hexinankinaminia (amderamiH, MmeTamdeTamin), B ycix
BUMNaAKax BUSIBMEHI BIpOriaHi 3MiHM Kaniii-HaTpieBoi piB-
HoBaru, K/Na cniBBiHOLLEHHS! CTAHOBMIIO MEHLLE HiX 2.

3. MophomeTpuyHnii aHania cepaeLb y rpyni nomep-
VX, SIKi BXVBany NoxiagHi heHinankinamixie (amdgetamin,
meTameTamiH), He BUSIBMB BIPOTiAHWX 3MiH MiHilHO-Baro-
BUX XapaKTepUCTUK (OOBXMHA, LLMPUHA, TOBLLMHA, Bara,
TOBLLMHA CTIHOK J1IBOrO Ta MPaBoro LLUMYHOUKIB) MOPIBHAHO
3 KOHTPOIBHOHO rpymnoto.

MepcnekTuBmu noganbwux gocnigxeHb. lNna-
HY€ETbCS1 PO3POBUTI KOMMIEKC AiarHOCTUYHMX 3aX0giB,
BPaxoBYO4M OTpUMaHi pesynstati i ocobnueocTi na-
ToreHe3y Ans iaeHTudikauii naToMopdonoriYHmx 3miH
y cepui y BANagKax cMepTi Ha Tri BXWBaHHS MNOXiOHWUX
(heHinakniamiuis.
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Objective. To study specific features of potassium metabolism and myocardial damage markers in the children with bronchial
asthma, depending on the level of BA control.

Materials and methods. Comprehensive examination was carried out in 189 children with persistent BA aged 6-17 years:
group 1 consisted of 124 with uncontrolled course of the disease, group 2 — 30 patients with partially controlled BA and
35 patients with controlled BA. The comparison group consisted of 30 patients with controlled asthma without changes
from the cardiovascular system. The unified flame photometry method with fluid analyzer FFA-1 was used to determine
the erythrocyte potassium level. Total creatine phosphokinase level was estimated by UV-test. Creatine phosphokinase-MB
level was determined by M-subunitimmunoinhibition. Total lactic dehydrogenase-1 level was calculated by modified colorimetric
method using an assay kit for colorimetric determination of total LDH. Serum LDH1 level was estimated by UV-method with
the kit for determination of isoenzyme LDH1 activity.

Results. In the children with UC BA serum K* and erythrocyte K* level was significantly lower compared to the children with
PC BA, C BA, C BA with no changes in CVS and the control group. Total CPK and CPK-MB isoenzyme level in the children
with UC BA, was significantly higher compared to those with PC BA, C BA, C BAwithout CVS changes and the control group.
In the children with PC BA, total serum CPK level was also significantly higher compared to C BA (P = 0.007), C BA without
CVS (P =0.0002) changes and the control group (P = 0.001).

Conclusion. Thus, the study demonstrated significant decrease of potassium level in blood serum and erythrocytes, twofold
increase of total creatine phosphokinase and lactic dehydrogenase-1 isoenzyme levels, threefold increase in creatine
phosphokinase-MB isoenzyme level, and one and a half time increase of total lactic dehydrogenase in the children with
uncontrolled course of bronchial asthma.

MeTtaboniuHi nopyweHHA B MioKapAi B AiTel npu 6poHXiaAbHiK acTMi

0. B. Tepacumona, T. A. Mpoutok, A. 0. Mpoutok, 0. b. AyaapeHko, O. B. KyaewoB

MeTa po60oTu — focnignTit 0cobnmBocTi 0OMiHY Kanito Ta MapkepiB YLUKOMKEHHS! Miokapaa B AiTeN, sIki XBopi Ha BpoHXianbHy
acTMmy (BA) 3 pi3HUM piBHEM KOHTPOTIO.

Marepianu Ta metogu. O6ctexunm 189 aitel Bikom Big 6 10 17 pokiB, ski xBopi Ha BA, Wwo nepevcTye. MNeplua rpyna — 124 antHm
3 HekoHTporboBaHVM nepebirom (HK) xsopobu, Apyra— 30 navuieHTis i3 YacTkoBO KOHTPONboBaHOH (YK) i 35 NaLieHTiB i3 KOHTPOMLO-
BaHoto BA. ['pyna nopiHsiHHS — 30 aiTen i3 koHTpornbosaHuM (K) nepebirom BA 6e3 amiH i3 6oky cepLieBo-cyanHHoi cuctemu (CCC).
KoHTponbHa rpyna — 95 npakT1iHo 300p0oBMX AiTei. [ns BU3HaYeHHs kanito B epuUTpoLmMTax 3acTocoByBanm yHichikoBaHuin Meton
dpoTomeTpii nonym’s 3a Jonomoroto aHanizatopa piguHu MAXK-1. [ins B13HauyeHHs 3aranbHoi kpeaTuHdocdokiHasm (KPK) Buko-
pvicToByBanm kiHeTnyHWiA UV-TecT. [ins BU3HauYeHHs kpeatuHdocdokiHaan-MB (KPK-MB) 3actocoByBanu MeToz iMyHOIHTGyBaHHS
M-cy60auHULE i3 HACTYMHUM BU3HaYeHHsM UV-KiHeTu4HMM MeToaoM. [Ins BCTaHOBMEHHS 3aranbHoi naktatgerigporeHasu (J400)
3aCTOCOBYBAsW MOAMIKOBAHMI KONOPUMETPUYHUIA METOA, BUKOPWUCTOBYOYM HabIp peakTUBIB A4St KONIOPUMETPUYHOTO BUSHAYEHHS!
saranbHoi JIAT. Pisexb naktataerigporeHaau-1 (JIAT,) y cupoBsarLi KpoBi BCTAHOBUIM KIHETUYHUM Y® MeToaoM.

Pesynkratu. MNpoTsirom JocnigkeHHs BCTaHOBUNK, Wo B Aiter i3 HK BA pieHb K* y cupoBarui Ta eputpoumTax kposi bys
BIpOTiAHO HVX4MM NopiBHsHO 3 AiTbMK 3 YK BA, K BA, K BA 6e3 3miH y CCC i koHTponbHoi rpynu. Y giteit i3 YK BA piseHb
K*'y cuposartui kposi ByB BiporiHO 3HWKEHUI NOPIBHAHO 3 AiTbMYM i3 K BA, rpynoto NopiBHSHHS Ta KOHTPOSILHOK TPYOH0.
PieeHb 3aranbHoi KOK Ta isodepmenTy KPK-MB chpakuii B giteit i3 HK BA BrsiBUBCS BIipOrigHO BULLMM NOPIBHAHO 3 AiTbMW
34K BA, K BA, K BA 6e3 3miH y CCC Ta koHTponbHoi rpynu. Y aiten i3 YK BA piBeHb 3aranbHoi KPK y cupoBaTtLi KpoBi Takox
6yB BiporiaHo nigsuwweHnii nopieHsaHoO 3 K BA, K BA 6e3 amiH y CCC i 4iTbM1 KOHTPOMBHOI rpynu.

BucHoBku. Pesynbtatt JOCNIMKEHHSA BKa3yloTb Ha BIpOrigHE 3HWKEHHS PiBHSA Kanito B CUpoBATLi KPOBI, eputpouuTax i
306iMbLUEHHS BABIYI PiBHS 3aranbHoi kpeaTHgOCcokiHa3M Ta i3odhepMeHTy nakTataerigporeHasu-1, BTpudi — isocpepmeHTy
kpeatuHdocdokiHasn-MB dpakuii, B 1,5 pasa — 3aranbHoi naktataerigporeHasu B AiTeN i3 HEKOHTPONbOBAHUM Nnepebirom
GpoHxianbHOT acTMu.

Metaboanueckue HapyLlueHU B MMOKapAe Y AeTel ¢ OpOHXMaAbHOM aCTMOM

E. B. TepacumoBa, T. A. Mpoutok, A. A. Mpoutok, 0. b. AyaapeHko, A. B. Kyaewos

Lienb paboTki — n3y4nTb 0COGEHHOCTH 0BMeHa Kanus 1 MapkepoB NOBPEXAEHUA MUoKapaa Yy AeTew, 6ornbHbIX BpoHXuanbHow
acTmoi (BA) ¢ pa3HbiM YPOBHEM KOHTPONS.

Marepuansi u metoabl. O6cnegosanu 189 geteit B Bodpacte ot 6 40 17 neT, 6onbHbIx nepcucTupytowen bA. Mepsyto rpynny
cocTaBunyn 124 pebeHka c HekoHTpormpyembiM (HK) TeueHnem BonesHu, BTopyto — 30 NaumeHToB C YaCTUYHO KOHTPOINMPYEMON
(YK) n 35 naumenToB c koHTponmpyemoii (K) BA. B rpynny cpasHeHust Bowwnu 30 AeTel C KOHTPONMPOBaHHLIM TeveHnem bA
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6€3 13MEHEHUIN CO CTOPOHBI cepaeyHo-cocyancToi cuctembl (CCC). Mpynna koHTpons — 95 NpakTUYECKM 300POBbIX AeTel. [Ans
onpeneneHuns Kanus B 9puUTpoLMTax NPUMEHSAIN yHUULIMPOBaHHBI MeToz (DOTOMETPUM C MOMOLLbIO aHaNM3aTopa XWUaKoCcTH
MAX-1. Ons onpegenenus obuuei kpeatnHdocdokmnHasbl (KPK) ncnonbsosanm kuHetuyeckuin UV-Tect. [ins onpegenexns
kpeaTuHdoctoknHasbl -MB (KOK-MB) npumeHsinm MeTog MMMyHOUHMMBKpoBaHs M-cyGbeanHILL ¢ nocreayroLwmm onpeaere-
Hrem UV-kuHeTuueckum metogom. [ins onpegenexus obiuen naktaraeruaporeHassl (AN npuMeHsnu MoanhuumpoBaHHbIii
KONMOPUMETPUYECKNIA METOZ, C UCMONb30BaHNEM Habopa peakTWBOB AMnsi KONIopUMETpUYEeckoro onpeaenenus obwen AT
YposeHb nakTatgernaporeHassi-1 (JII7,) B CbIBOPOTKE KPOBM YCTaHABNMBAIN KUHETUYECKAM YO METOLOM.

Pe3ynkrathl. B X0ae vccnenoBanns yctaHoBneHo, 4to y Aeten ¢ HK BA yposeHb K* B CHIBOPOTKE 1 9pUTpOLMTaX KpoBU
[OCTOBEPHO HWxe Mo cpaBHeHuto ¢ AeTbMu ¢ YK BA, K BA, K BA 6e3 namererunii B CCC 1 KOHTPOMbHOM rpynnoit. Y geten
¢ YK BA ypoBeHb K* B CbIBOPOTKE KPOBY [OCTOBEPHO CHUXEH MO CPaBHEHMIO C AeTbMu C K BA, rpynnon cpaBHeHUs 1 KOH-
TponbHow rpynnoi. YpoeeHb 06wen KOK n nsodepmerta KOK-MB dpakumm, y aeten ¢ HK BA okasanca 4ocToBepHO BhiLle
no cpasHeHnto ¢ aetbMu ¢ YK BA, K BA, K BA 6e3 namenennii B8 CCC u koHTpornbHoi rpynne. Y aeteii ¢ YK BA ypoBeHb
o6Leit KPK B cbiBOPOTKe KPOBU Takke Obln 4OCTOBEPHO NOBbILLEH Mo cpaBHeHMio ¢ K BA, K BA 6e3 nsmenenuin 8 CCC u
[ETbMM KOHTPOMbHON rpynmbl.

BbiBoabI. Pesynbrarth! nccnenoBaHys ykasbiBakoT Ha JOCTOBEPHOE CHIMKEHWE YPOBHS Kanus B CbIBOPOTKE KPOBM, 3pUTpoLMTax
1 yBenmuyeHve Basoe ypoeHs obien KOK n nsodepmenta AT, BTpoe — nsopepmenta KOK-MB dpakumn, B 1,5 pasa — obLueit

NakTaraerngporeHasbl y faeTen ¢ HEKOHTPONMPYEMbIM TEHEHMEM 6p0meaan017| aCTMbl.

Bronchial asthma (BA), a chronic recurring disease,
remains an urgent medical, social, economic problem
of modern society and public health service [1]. This
is determined by a number of factors including steady
increased morbidity, early onset of the disease, late
diagnostics, necessity in a long-term basic therapy and
constant control of disease symptoms [2].

Severe choking fits, emphysema of the lungs, chronic
hypoxia and hypoxemia, developing in BA, marked neu-
rovegetative imbalance, steady rise of pulmonary artery
pressure are accompanied by considerable disturbances
of metabolic processes in the myocardium [3]. Deficiency
of ATP in myocardium during hypoxia and hypoxemia re-
sults in various myocardial dysfunctions on the systemic,
cellular, subcellular and molecular levels. These changes
lead to inability of myocardial cells to maintain proper
metabolism for their life activity and functioning [4]. For
this reason, early diagnostics of myocardial metabolic
disturbances are of great significance.

The earliest manifestation of significant metabol-
ic and morphologic changes in the myocardium in
moderate and severe BA is an increase of enzymes of
creatine phosphokinase fraction (CPK-MB) and lactic
dehydrogenase-1 (LDH1) in blood [5]. Levels of those
enzymes are increased by 10-46 % in 50 % of children
with moderate BA, while 30-52 % increase of CPK-MB
and LDH1levels is noted in 70% of children with severe
BA[5]. An increased level of cardio-specific enzymes is
observed two-three weeks before ECG shows the signs
of repolarization and depolarization disturbances. This
can serve as diagnostic and prognostic criteria of BA
severity, as well as the evidence of the efficiency of
drug therapy of underlying disease and cardiovascular
disorders [6].

Dealing with the problem “bronchial asthma and
the heart”, the role of micro-element potassium (K*)
should be emphasized. Potassium is known to promote
intensive water excretion — it facilitates the functioning of
cardiovascular system (CVS) in case of its insufficiency,
participates in formation of electric pulses in the heart, and
myocardial contractility. Normal K* level prevents arrhyth-
mias, improves oxygen supply of brain cells, decreases
blood pressure, prevents fatigue, increases physical
endurance. There are BA cases, when serum K* level
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is considerably decreased, primarily due to the inhaled
beta-2 agonists. Their frequent use leads to penetration
of potassium into the cells and, subsequently, to its de-
creased level in the blood by 0.5-1.0 mEg/l. A number
of studies demonstrated beta-2 agonists, short-acting in
particular, to cause decreased serum potassium level
[7,8]. It should be considered, that glucocorticoids can
increase the urine excretion of potassium as well. Thus,
unsystematic intake of beta-2 agonists, unreasonable
increase of glucocorticoid doses can trigger negative ef-
fects related to the disturbances of potassium metabolism.

Objective

To study specific features of potassium metabolism and
myocardial damage markers in the children with bronchial
asthma, depending on the level of BA control.

Materials and methods

Comprehensive examination was carried out in 189
children with persistent BA aged 617 years, treated at
the in-patient pulmonology department of Vinnytsia Re-
gional Clinical Hospital, and 95 apparently healthy children
of the control group. The comparison group consisted of
30 patients with controlled asthma (BA) without changes
from the cardiovascular system (CVS). The diagnosis
was made according to the criteria presented in the “Pro-
tocol of diagnosis and treatment of bronchial asthma in
children”, approved by the Order of the Ministry of Health
of Ukraine of October 8, 2013.The children were divided
into groups according to BA control level, determined by
asthma control test (ACT-test). Group 1 consisted of 124
patients (65.61 %) with uncontrolled course of the disease
(UC BA), group 2 — 30 patients (15.87 %) with partially
controlled BA (PC BA) and 35 patients (18.52 %) with
controlled BA (C BA).

Inclusion criteria were the following: previously ver-
ified BA not less than for two years; age between 6 and
17 years inclusive; period of BA exacerbation; increase
of FEV1 >12 % after salbutamol inhalation according to
spirography data and/or PEFR variability of >20 % after
peakflowmetry; presence of day symptoms not less than
2 episodes a week; those who had received basic therapy
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in SMART regime; ability of patients and their parents to
realize the information in ACT-test and questionnaires
on quality of life of children; ability to use inhaler and
peak flow meter properly; informed consent of parents to
cooperate with the investigator in the study.

Exclusion criteria were the following: FEV1 <60 % of
normal; intake of drugs not indicated in clinical protocol
of BAtreatment in children; continuous basic therapy with
systemic glucocorticosteroids (GS) and antileukotrienes
for a month or more before the enrollment; hypersensi-
tivity and/or contraindications to components of the drugs
included in treatment regimen.

The unified flame photometry method with fluid ana-
lyzer FFA-1 (Ukraine) was used to determine the eryth-
rocyte potassium level. Total creatine phosphokinase
(CPK) level was estimated by UV-test (NAC-activation)
with CPK determination kit, and control serums SERO-
DOS, produced by the firm “Human”, Germany. Accord-
ing to this method, the norm of creatine phosphokinase
in serum was: in girls 6-12 years old — 154 U/l, 12-17
years — 123 U/l; in boys 6-12 years — 247 U/, 12-17
years — 270 U/I.

Creatine phosphokinase-MB (CPK-MB) level was
determined by M-subunit immunoinhibition and UV-ki-
netic method with the kit for CPK-MB determination, and
control serums with human CPK-MB (the firm “Human”,
Germany). According to this method, the norm of creatine
phosphokinase-MB in blood serum was: 24 U/I.

Total lactic dehydrogenase-1 (LDH1) level was
calculated by modified colorimetric method using an
assay kit for colorimetric determination of total LDH, and
control serums SERODOS (the firm “Human”, Germany).
“Humalyzer 2000” device, produced by the firm “Human”
(Germany), was used to determine CPK, CPK-MB and
LDH levels. The norm of total LDH in blood serum was:
in children 2-10 years — not more than 290 U/l, over 12
years — not more than 250 U/.

Serum LDH1 level was estimated by UV-method
with the kit for determination of isoenzyme LDH1 activity,
produced by the firm “Filicit-Diagnostics” (Ukraine), with
photoelectric photometer CPK-3-01 (Zagorsk Factory
of Optical Mechanics, RF). According to this method,
the LDH1 norm in serum was 72—182 U/.

Statistical data processing was done with Statistical
package for Windows v. 8.0 (NeAXXR910A374605FA)
using parametric and nonparametric methods. The normal
distribution was evaluated according to Shapiro—Wilk
test. Digital information of all clinical investigations was
processed by variance statistical method calculating
the mean value (M) and its error (m). The significance
of difference between two means was calculated by Stu-
dent’s t-test (t), between two relative values — by Fisher
angular transformation method (f). For all specific data,
the median (Me), lower and upper quartiles [LQ 25-UQ 75]
were established. Two unrelated groups were compared
by Mann-Whitney U-test. Two related samples were
compared by Wilcoxon T-test. All P values of less than
0.05 were considered to indicate statistical significance.
Correlation analysis with calculation of Spearman rank
correlation (r) was used to establish the relationship
between the studied indices.
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Results

In the children with UC BA serum K* level was found to be
3.2[3.0-4.0] mmol/l, being significantly lower compared to
the children with PC BA— 3.7 [3.2—4.2] mmol/l (P < 0.01),
C BA-4.2[3.8-4.5] mmol/l (P < 0.001), C BA with no
changes in CVS- 4.3 [3.8-4.7] mmol/l (P < 0.001), and
the control group — 4.4 [3.9-4.8] mmol/l (P < 0.001).
Besides, in the children with PC BA serum K* level was
also significantly decreased compared to those with
C BA, the group of comparison and the control group
(P<0.01) (Fig. 1).

The analysis of erythrocyte K* level demonstrated it
to be 68.0 [60.0-80.0] mmol/l in the children with UC BA,
being significantly lower compared to the children with PC
BA - 80.0 [62.0-84.0] mmol/l, (P < 0.001), C BA-82.0
[78.0-92.0] mmol/l (P < 0.001), C BA with no changes in
CVS -83.3[79.0-92.0] mmol/l (P < 0.001), and the con-
trol group — 84.3 [80.0-93.0] mmol/l, (P < 0.001). No
significant difference in erythrocyte K* level was found in
the children with PC BA, C BA, C BA with no changes in
CVS and the control group (P > 0.05).

The analysis of the ratio of K* level in blood serum
to that in erythrocytes showed that 32.3 + 4.2 % of chil-
dren with UC BA and 13.3 £ 6.2 % of those with PC BA
(P < 0.05) had hypokalemia. Hypokalihistia was found in
18.5 1 3.5 % of the children with UC BAandin 10.0+ 5.5 %
of those with PC BA (P > 0.05). Simultaneous decrease of
K* level in blood serum and erythrocytes was observed in
17.7 + 3.4 % of children with UC BAand in 6.7 + 4.6 % of
those with PC BA (P > 0.05). Conversely, hypokalemia, hy-
pokalihistia and simultaneous decrease of K* level in blood
serum and erythrocytes were not revealed in the children
with C BA, the group of comparison and the control group.

As the decreased K* level in blood serum and eryth-
rocytes was found to be more evident in the children with
UC BA, we set the goal to establish the most likely causes
of its decrease in that category of children.

Positive moderate correlation relationship was found
between the frequency of short-acting beta-2 agonist intake
and hypokalemia in the children with UC BA (r = 0.45,
P < 0.001). In those children positive moderate correla-
tion relationship between the duration of the disease and
erythrocyte K* level was found as well (r = 0.40, P <0.001).

In the children with UC BAand simultaneous decrease
of K* level in blood serum and erythrocytes the following
correlation relationships were found: positive moderate
correlation relationship between K*value and the fre-
quency of short-acting beta-2 agonist intake (r = 0.42,
P < 0.001), as well as positive moderate correlation
relationship between the duration of the disease and
simultaneous decrease of K* level in blood serum and
erythrocytes (r = 0.49, P < 0.001). In those category
of children negative moderate correlation relationship
between the compliance to basic therapy and simulta-
neous hypokalemia and hypokalihistia was found as well
(r=-0.40, P <0.05).

Among the children with UC BA and hypokale-
mia, 42.7 + 4.4 % had T wave amplitude decrease,
7.3+2.2%—ST segment depression, and 20.2 + 3.6 % —
simultaneous T wave amplitude decrease and ST seg-
ment depression. Among those with hypokalihistia and
uncontrolled BA course, 47.6 + 4.5 % had prolonged QT
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interval, 16.9 + 3.4 % — ST segment depression, and
34.7 £ 4.3 % — simultaneous T wave amplitude decrease
and ST segment depression. In the group of children with
UC BA and simultaneous decrease of K* level in blood
serum and erythrocytes, 77.4 + 3.7 % had combined
ECG changes: prolonged QT interval, T wave amplitude
decrease and ST segment depression. Prolonged QT
interval was found in 22.5 + 3.7 % of children.

The children with UC BA, hypokalihistia, and com-
bined hypokalemia and hypokalihistia had prolonged QT
interval more often, indicating an increased risk of fatal
arrhythmias and sudden death syndrome.

The results of study of myocardial damage markers,
depending on various levels of BA control. Total CPK
level was 295.1 [290.1-302.2] U/l in the children with UC
BA, being significantly higher compared to those with PC
BA - 225.0 [180.0-289.3] U/l (P < 0.01), C BA— 1551
[143.1-175.0] U/l (P < 0.001), C BA without CVS chang-
es — 153.3 [140.2-173.0] U/l (P < 0.001) and the control
group — 152 [140.2-172.0] U/l (P < 0.001). In the children
with PC BA, total serum CPK level was also significantly
higher compared to C BA (P < 0.01), C BA without CVS
(P < 0.01) changes and the control group (P < 0.01).
There was no significant difference between that index in
the children with C BA, C BA without CVS changes and
the control group (P > 0.05) (Fig. 2).

Having analyzed CPK-MB isoenzyme level in all stud-
ied groups, a similar tendency was found: its significant
increase in the children with UC BA—-61.2[46.0-69.5] U/l
compared to the children with PC BA - 37.5 [25.0-52.2]
U/l (P < 0.01), C BA-22.5[19.2-26.8] U/l (P < 0,001),
C BA without CVS changes — 20.0 [18.4-24.4] U/|
(P <0.001) and the control group — 19.6 [16.2-22.3] U/I
(P < 0.001). CPK-MB level in the children with PC BA
was also significantly increased compared to those with
C BA, C BA without CVS changes and the control group
(P <0.01) (Fig. 2).

Total serum LDH level was found to be significantly in-
creased in the children with UC BA-406.2 [260.2—496.2]
U/l compared to those with PC BA—270.2 [246.0-316.2]
U/ (P <0.01), CBA-262.3[242.1-306.2] U/l (P <0.001),
C BA without CVS changes — 261.1 [241.1-302.3] U/l
(P <0.001) and the control group — 260.0 [240.2-293.0]
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Fig. 1. The level of serum potassium in children at different levels of bronchial asthma control (mmol/l).

U/l (P < 0.001). No other difference in that index within
the comparison groups was found (P > 0.05). Having
calculated isoenzyme LDH level as percentage of total
serum LDH in the children with BA depending on the lev-
el of its control, it was found to be increased twofold in
the children with UC BA compared to those of the control
group and C BA (P < 0.001), and by 1.8 times compared
to those with PC BA (P < 0.05) (Fig. 2).

Discussion

When uncontrolled, asthma can limit the daily activities
and is sometimes fatal. Acute severe asthma represents
progressive airway narrowing to the extent where
the patient is distressed at rest and may have signs of
cardiac stress. Bronchial asthma independently increases
the risk of developing cardiovascular disease [8]. There
are limited data on electrolyte disturbances in acute
asthma. The present study was designed to investigate
specific features of potassium metabolism and myocardial
damage markers in the children with bronchial asthma,
depending on the level of BA control. We know that, po-
tassium is the second most abundant cation in the body
and electrolyte levels directly influence excitability of
airway smooth muscles (ASM) by influencing the state of
ion exchangers and Na*/K* pump. Possible hypotheses

406.2
295.1
262.3 270.2
61.2
PCBA uC BA

Fig. 2. The level of general CPK, CPK-MB isoenzyme and total serum LDH in children at different levels of control of bronchial asthma, (U/l).
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that may lead to airway reactivity include a direct effect
of electrolytes on bronchial smooth muscle contractility
as well as potential enhancement of the release of mast
cell-derived inflammatory mediators, possibly through
airway osmolarity changes [9].

On the other hand, we noticed that more patients with
acute asthma exacerbation had hypokalemia and there
was a significant decrease in potassium level. In our study,
proportions were for potassium, in the children with UC
BA serum K* level was found to be 3.2 [3.0-4.0] mmol/l,
being significantly lower compared to the children with
PC BA - 3.7 [3.2-4.2] mmol/l n (P < 0.01), CBA-4.2
[3.8-4.5] mmol/l (P < 0.001), this is in agreement with
the study by P. Ravikumar et al., who also noticed that
the lowest proportions for potassium serum levels were
3.30 £ 0.01 mmol/l [8].

Treatment of acute asthma consists of repeated
doses of nebulized B,-agonists, systemic steroids and
aminophylline in unresponsive cases. The administration
of salbutamol during the emergency treatment of acute
severe asthma was shown to be associated with a sig-
nificant decrease in serum magnesium, potassium and
phosphate levels [12].

Results similar to our results were obtained by
S. N. Karmali et al. [13], who concluded that a single dose
of B,-agonist increased the heart rate by 9.12 beats/min
and reduced the potassium concentration by 0.36 mmol/L,
compared to placebo. For trials lasting from 3 days to 1
year, B,-agonist treatment significantly increased the risk
for a cardiovascular event (relative risk [RR], 2.54; 95 % Cl,
1.59t0 4.05) compared to placebo. The RR for sinus tachy-
cardia alone was 3.06 and for all other events it was 1.66.

Present study is consistent with study done by
A. M. Hala et al. [10] that the therapeutic drugs adminis-
tered for the management of asthma were found to have
an effect on the serum potassium levels. Hypokalemia
were more prevalent among asthmatics that received
2-agonist in either monotherapy or combined with steroid
and or theophylline, whereas A. Lorensia et al. [11] found
that there is no significant difference in sodium (P > 0.866)
and potassium (P > 0.470) level in blood as a response to
the asthma exacerbations treatment by intravenous ami-
nophylline compared to nebulized salbutamol. Although
there was no significant difference in the incidence of
electrolyte disturbances in both drugs, but close moni-
toring is still needed to prevent any side effects incident.

The study by V. Arunachalam et al. [9] revealed
the decrease in serum potassium level is high in children
who received more than three doses of salbutamol.

Recently, the results of N. Shaikh et al. [14] study
indicated that serum electrolytes like magnesium, potas-
sium and phosphate decreased significantly in patients
with acute severe asthma who were on treatment with
nebulized salbutamol. The mechanism and clinical sig-
nificance of these findings are unclear and they require
further studies.

Salbutamol is an adrenergic agonist which principle
effect is stimulation of 32-receptors with resultant bron-
chodilation. Compared with oral or parenteral routes of
administration, inhalation of salbutamol has reportedly
been associated with fewer systemic side-effects for
equivalent bronchodilator effect [15].
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Nevertheless, there is evidence of systemic ab-
sorption of the inhaled drug, which may result in clinical
significance. As inhaled B,-agonists have systemic car-
diovascular effects, and elevations in arterial stiffness and
sympathetic nerve activity are associated with increased
cardiovascular morbidity/mortality [16].

Our study found that the children with UC BA, hypoka-
lihistia, and combined hypokalemia and hypokalihistia had
prolonged QT interval more often, indicating an increased
risk of fatal arrhythmias and sudden death syndrome that
this is in agreement with the study by H. Edgell et al. [15],
who also noticed that the hypokalemia, hypomagnesemia,
and hypocalcemia are well-known causes of cardiac
arrhythmia. In another study, it was found that sodium,
potassium and magnesium concentrations of asthmatic
patients showed no significant differences in the means
when compared with the control group, but elevated
levels of sodium were associated with poor ventilatory
function. High levels of potassium were associated with
better pulmonary ventilation [17].

The influence of pathogenic factors in bronchial
asthma leads to violations of metabolic processes in
the myocardium. The earliest manifestations of significant
metabolic and morphological changes in the myocardium
in BA are the increase in the content of myocardial da-
mage markers in the blood [18].

According to the study by F. Healy et al. [19] an in-
crease in the level of cardiospecific enzymes is observed
for 2-3 weeks previously observed on ECG signs of
violation of repolarization and depolarization, which can
serve as a diagnostic and prognostic criterion of severity
of asthma, as well as adequacy of medical therapy as
the main disease and detected violations of the cardio-
vascular system.

In the study, V. Umalakshmi and K. Bhargavi [20]
established a significant increase of creatine kinase
(P < 0.01), lactate dehydrogenase (P < 0.01) and lipid
profile (P < 0.01) in exacerbation of asthma when com-
pared to controls. No statistical significance was observed
in stable asthma when compared to controls. Creatine
kinase and lactate dehydrogenase levels increased
significantly and lipid profile showed a decrease in ex-
acerbating asthma when compared to stable asthma
patients. To correlate these levels and predict the risk
of severity of asthma and help the clinician in diagnosis
and implementation of appropriate treatment and prevent
the risk of fatal asthma.

What coincides with the data obtained by us? In our
study it is established that in children with uncontrolled
asthma decrease of the level of potassium in the blood
serum and in red blood cells, increase of the level of total
creatine phosphokinase and isoenzymes of LDH-1 by two
times, isoenzyme creatine phosphokinase-MB fraction by
three times and increase of the total lactate dehydroge-
nase by 1.5 times were marked more significantly.

Conclusion

Thus, the study demonstrated significant decrease of po-
tassium level in blood serum and erythrocytes, increase of
total creatine phosphokinase and lactic dehydrogenase-1
isoenzyme levels, increase in creatine phosphokinase-MB
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isoenzyme level, and one and a half time increase of total
lactic dehydrogenase in the children with uncontrolled
course of bronchial asthma. The major reasons of de-
creased potassium level in blood serum and erythrocytes
are misuse of short-acting beta-2 agonists, prolonged
course of the disease, and noncompliance of basic therapy.

Directions for future research. The results of
the study have led to the conclusion that the children
with uncontrolled bronchial asthma require correction of
metabolic disturbances of myocardium. Because of that,
further investigations should involve the assessment of
basic therapy efficiency in combination with cardiopro-
tective drugs.
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MeTa po60T1 — BCTAaHOBUTW 0COBNMBOCTI HEMPOEHOOKPUHHOI perynsii roMmeocTtasy Ta iMyHHOI CUCTEMY XKiHKU B 1 TPUMECTPi
BariTHOCTI, L0 yCKnagHeHa npeeknamncieto, Ta BU3HA4YUTU NPOrHOCTUYHI KPUTEPIT LIbOTO akyLLIEPCHKOrO YCKMaAHEHHS.

MaTepianu Ta meToau. 34iicH1IN AnHaMiYHe CNOCTEPEXEHHs 3a nepebirom BariTHOCTI, MOMOriB i NiCASNONOroBoro nepiogy
y 294 nepLuOBAriTHUX Bif, paHHiX TepMiHiB rectauii (7—8 TwxHiB). I3 HUX Bigibpanu 46 xiHOK, BariTHICTb SKUX yCKNaaHUmacs
npeeknamncieto Ta siki chopMyBanu KniHiyHi rpynu: 1 — 32 BariTHi 3 npeeknamncieto nerkoro cTynexst; 2 — 14 BariTHuX i3 npe-
eKnamncieto BaXKOro cTyneHs. KoHTponbHa rpyna — 48 comaTuyHo 300poBuX BariTHUX i3 dpisionoriyHum nepebirom BariTHOCTi.
Y cupoBartLji KpoBi BariTHNX KniHivHUX rpyn y 1 (10—14 TwkHiB), 2 (23-26 TwxHiB) Ta 3 (32—35 TWXKHIB) TPUMECTPaX METOAOM
|®A BU3HAUMNM KOHLIEHTPaLlit0 aapeHOKOPTUKOTPOMHOTO FopMOHY, B-eHO0PdiHY, KOPTU30MY, IHCYMiHY, NNaLeHTapHOro NakTo-
reHy, XOPIiOHIYHOTO rOHaA0TPONIHY, A-PETONPOTEIHY; IMyHO(TYOPECLIEHTHM METOLOM i3 BUKOPUCTAHHAM MOHOKMOHAMbHUX
QHTUTIN BCTAHOBMNW KOHLEHTpaLii nimdounTis i Mapkepis ixHboi akTuBauiji (CD3, CD4, CD8, CD14, CD16, CD19, CD25,
CD71, CD95, HLA DR).

PesynkraTi. Y XiHOK i3 npeeknamncieto nerkoro CTyneHs HempoeHOOoKpUHHA perynsLis romeoctasy Habyeae poanagis Bif 1
TPUMECTPY BariTHOCTI (MepBUHHA NNaLeHTapHa He[OCTATHICTb, MPUTHIYEHHS CTPeC-peaniaytoyoi dhyHKLii rinoTanamo-rinodiap-
HOI CCTEMM, PO3BUTOK IHCYNIHOPE3UCTEHTHOCTI), LLO CBIAYMTBL MPO An3aaanTaLlito OpraHi3mMy XiHkv 4o BariTHOCTI. Y 1 TpumecTpi
CTaH heTonnavleHTapHOro KOMMMeEKCy Yy BariTHWX i3 Npeeknamncieto, He3anexHo Bif CTYMNeHs ii THKKOCTI, XapakTepuyeTbes
ancbanaHcom npoayKLii ropMOHIB, LLO CBiAYMTb MPO PO3BUTOK NEPBMHHOI NALEHTapHOI HEAOCTATHOCTI.

BuCHOBKW. Y XiHOK i3 Npeeknammncieto nerkoro cTyneHs Bxe y 1 TpuMecTpi BariTHOCTi BiabyBaeTbCst AncoHanaHc iMyHHOI
CUCTEMMU, @ Came BigHOCHE 30iMbLUEHHS 3aranbHoi KinbkoCTi T-niMcoLmMTIB Npy 0QHOYACHOMY 3HWKEHHI iXHBOT (hyHKLiOHarb-
HOI aKTMBHOCTI, 0cOBnMBO T-Xennepis 2 TuMy, WO CyNPOBOMKYETHCS 3MEHLLEHHSAM NPOAYKLii NpoTM3ananbH1X LIMTOKIHIB.
Y XiHOK i3 npeeknaMnciero BaXXKoro CTyneHst BXe B 1 TPUMECTPI BariTHOCTI 3HWKEHI KiNbKiCHI NOKa3HWKW HecneumdivyHoro
i kniTuHHOro imyHiTeTy (CD3, CD4, CD8, CD16, HLA-DR) npu ogHovacHOMY NiABULLEHHI BEMUYMHW iMYHOPErynsTop-
Horo iHaekcy (CD4/CD8) Ta ¢yHKuioHanbHOI akTuBHOCTI T-xennepiB 1 TuMy Ha Tni MPUrHIYEHHS aKTUBHOCTI T-xennepis
2 Tmny.

HeiipoMMMyHO3HAOKPUHHbBIE MapKepbl NPOrHO3UPOBaHUA NPEe3KAAMNCHU

A. E. BapkoBCcKuK

Llenb pa6oTbl — yCTaHOBUTb 0COBEHHOCTM HENPOSHAOKPUHHONM PErynsiLUmM roMeocTasa 1 UMMYHHOW CUCTEMBI XEHLLUMHbI
B 1 TpUMecTpe 6epeMeHHOCTH, OCIIOXHEHHO NPE3KNaMMCUEN, U YCTaHOBUTb MPOrHOCTUYECKIE KPUTEPUM BO3HUKHOBEHNS
[aHHOTO aKyLLEPCKOrO OCTOXHEHUSI.

Marepuanbl n metogpl. [poBegeHo AuHamunyeckoe HabnogeHve 3a TedeHneM 6epeMeHHOCTW, POLOB U MOCIEPOAOBOrO
nepvoga y 294 nepobepemMeHHbIX C paHHUX CPOKOB rectaumnu (7-8 Hegenb). M3 Hux oTobpaHbl 46 KEHLUMH, Y KOTOPbIX
6epeMeHHOCTb OCNOXHUAch Npeaknamncuel 1 KoTopble cOpPMMPOBanM KnuHndeckue rpynnbl: 1 — 32 6epemMeHHbIX ¢
npeaknamncuein Nerkon crenenu; 2 — 14 6epeMeHHbIX C NPE3KaMncuen Tspkenoit cteneHn. KoHTponbHas rpynna — 48
COMaTUYeCKu 300pOBbIX BEPEMEHHBIX C (IM3MOMNOrMYECKUM TedeHneM GepeMeHHOCTU. B cbiBOpoTKE KpoBM GepemeHHbIX
KnuHuyeckux rpynn Habnopenns B 1 (10-14 Hepenb), 2 (23-26 Hegenb) u 3 (32-35 Hepenb) TpumecTpax metogom NOA
yCTaHOBMeHa KOHLEHTpaLusi aapeHOKOPTUKOTPOMHOMO ropMOHa, 3-aHAopduMHa, KopTu3ona, MHCYNuHa, nnaleHTapHoro
NaKToreHa, XOpMOHWYECKOro roHaZOTPONMHA, a-heTonpoTeENHa; UMMYHO(TYOPECLEHTHBIM METOAOM C MCMONb30BaHNEM
MOHOKJTOHaMbHbIX @aHTUTEN onpefeneHa KOHLEeHTpaums numdgoLmMToB U MapkepoB ux aktueauuu (CD3, CD4, CD8, CD14,
CD16, CD19, CD25, CD71, CD95, HLADR).

PesynkTathl. Y JKeHLUMH C Mpeaknamrncren Nerkon CTeneHn HeNpOHLOKPUHHAS PErynsLys roMeocTasa HapyLuaeTcst ¢ 1
TpumecTpa GepeMeHHOCTH, YTO MPOSIBNISETCS (HOPMUPOBAHWEM MEPBUYHON MaLEHTapHON HEAOCTAaTOYHOCTH, YTHETEHUEM
CTpecc-peanuaytoLLei (yHKLMN rMnoTanamo-runorusapHoi CUCTEMBI, PA3BUTUEM UHCYNMHOPE3NCTEHTHOCTY W CBUAETENb-
CTBYeT 0 AU3afanTaLuy opraHi1ama XeHLUMHbI kK 6epeMeHHOCTI. B 1 TpUMeCTpe cocTosiHWe cheTonmnaLeHTapHOro KoMMekca y
6epeMeHHbIX C MPE3KNaMMCUEN, He3aBIUCUMO OT CTEMEHU ee TSHKECTH, XapaKTepuayeTcs AuchbanaHcom NpoayKLMU FOPMOHOB,
YTO yKa3bIBAET Ha Pa3BUTUE NEPBUYHON NaLEHTapHO HEAOCTATOYHOCTY.

BbiBoAbI. Y XEHLWWH C npeaknamncuein nerkon creneHu yxe B 1 Tpumectpe BepeMeHHOCTW pa3BuBaeT-
ca ancbanaHc MMMYHHOW CUCTEMbl B BMAE OTHOCUTENbHOro yBenuyeHus obliero konmyectsa T-numdoun-
TOB MPU OJHOBPEMEHHOM CHMXEHUN UX (PYHKLMOHANLHON aKTUBHOCTU, 0COBEHHO T-Xenmnepos 2 Tuna, 41o
COMPOBOXAAETCA YMEHbLLEHWEM NPOAYKLIMM MPOTUBOBOCNANMUTENBHBIX LUTOKUHOB. Y XEHLUWH C NPE3KNaMncuen TsKenon
cTeneHn yxe B 1 TpumecTpe GEPEMEHHOCTU CHUXEHBI KOMWYECTBEHHbIE MOKa3aTeny HecneLmguieckoro 1 KNeTo4Horo
ummyHuteta (CD3, CD4, CD8, CD16, HLA-DR) npu 0gHOBPEMEHHOM MOBBILLEHUN BEMNYUHBI UIMMYHOPErYNATOPHOrO
nnpekca (CD4/CD8) n dyHKUMOHaNbHO akTMBHOCTM T-xennepoB 1 Tuna Ha (POHe yrHETeHWs akTWBHOCTW T-xennepoB
2 Tina.
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Neuroimmunoendocrinal markers of prediction of preeclampsia

D. Ye. Barkovskyi

Objective: to establish the features of neuroendocrine regulation of homeostasis and the immune system of a woman in
the 1¢ trimester of pregnancy complicated by preeclampsia, and to establish prognostic criteria for the occurrence of this
obstetric complication.

Materials and methods. A dynamic observation of the course of pregnancy, childbirth and the postpartum period was carried
out in women pregnant for the first time from the early stages of gestation (7-8 weeks); of these, 46 women were selected
for whom the pregnancy was complicated by preeclampsia and who formed the following clinical groups: the 1%t group — 32
pregnant women with mild preeclampsia; the 2" group — 14 pregnant women with severe preeclampsia. The control group — 48
somatically healthy pregnant women with the physiological course of pregnancy. In the serum of pregnant clinical observation
groups in the 15t (10-14 weeks), in the 2" (23-26 weeks) and in the 3" trimesters (32-35 weeks), the concentration of
adrenocorticotropic hormone, B-endorphin was determined by ELISA , cortisol, insulin, placental lactogen, human chorionic
gonadotropin, o-fetoprotein; the concentration of lymphocytes and markers of their activation (CD3, CD4, CD8, CD14, CD16,
CD19, CD25, CD71, CD95, HLA DR) was determined by the immunofluorescence method using monoclonal antibodies.

Results. For the women with the preeclampsia of the 1% degree the neuroendocrinal regulation of homeostasis is broken
in the 1%t trimester of pregnancy with creation of primary placental insufficiency, oppression of the stress-realizing function
of the hypothalamo-pituitary system, development of insulin resistance, that as a whole testifies about dysadaptation of an
organism of the women in the 15t trimester of pregnancy. In the 1t trimester the state of the fetoplacental complex for the pregnant
women with preeclampsia, regardless of the degree of severity, is characterized by the dysbalance of hormones production,
which testifies to development of primary placental insufficiency.

Conclusions. For the women with preeclampsia of mild degree dysbalance of the immune system develops already in the 1¢
trimester of pregnancy as relative augmentation of total of T-lymphocytes with simultaneous decrease of their functional
activity, particularly T-helpers of the 2" type, which is accompanied by the decrease of anti-inflammatory cytokines production.
For the women with preeclampsia of serious degree the quantitative parameters of non-specific and cellular immunity
(CD3, CD4, CD8, CD16, HLA-DR) are reduced already in 1t trimester of pregnancy with simultaneous rising of the value
of immunoregulatory index (CD4/CD8) and functional activity of T-helpers of the 1 type on the background of the activity

oppression of the 2 type T-helpers.

lMpeeknamncis — Hebe3neyHe yCKNnagHEHHSM BariTHOCTI,
L0 CTaHOBWTL 3arpo3y 340POB’t0 Ta XUTTHO Matepi i
anTuHM [1-6]. JocarHeHHs meamumnHmn XX cTopivys 3'a-
CyBarm OCHOBHI NMaHKW NaToreHe3y rectosy 2 nonoBuHM
BariTHOCTI, Ha NiACTaBi KX PO3POBIEHO YNCNEHHI MeTo-
Iy npodhinakTvKv Ta NiKyBaHHS L€l akyLuepCbKoi naTo-
norii [7-12]. Mopsia 3 UMM YacToTa rectosy 2 nosfioBUHN
BariTHOCTI, 30Kpema npeeknamncii, He Mae TeHAEHLUIT 4O
3MeHLLEHHs Ta Nocigae NpoBigHe Micle ceped NpuunH
MaTepUHCLKOI Ta nepuHatansHoi cmepTHocTi [1,3,5]. Lie
€ NigrpyHTSIM Anst po3pobreHHs MPOrHOCTUYHUX MapKepiB
Mi3HBOTrO recToay, Lo 6a3ytoThCs Ha MOLLYKY BHYTPILLHBO- i
MDKCUCTEMHIX KOPEnsLLii afanTyBHUX (PYHKLL OpraHiaMy
BariTHOI 3aMiCTb BW3HAYEHHSI OKPEMOTO CneumndiYHoro
mapkepa akyLuepcbkoi naronorii [13-16].

Came Tomy HaykoBWI NOLLYK HEOBXiAHO crpsiMoByBa-
TV Ha BU3HAYEHHS iHAVBIgYyanbHUX MPOTHOCTUYHMX Map-
KepiB Ha OCHOBI AOKMiHIYHOI diarHocTuky (y 1 TpumecTpi
BariTHOCTI) (DYHKLOHANbHMX 3MiH HEPOEHAOKPUHHOI Ta
iMyHHOI cucTem BariTHoi [17-21].

CucTeMHi 3MiHKM iMyHITETY B Gik iMyHOCynpecii abo
3HVKEHHS! IMYHOMOTIYHOI peaKTUBHOCTI, KOTpi NpUTamaH-
Hi cpizionoriyHin BariTHOCTI BXe 3 1 TpuMecTpy rectadlii,
BiACYTHI NPV BUHUKHEHHI Npeeknamncii, 3aTpuMLi BHY-
TPiLLHBOYEPEBHOTO PO3BUTKY NIoAA Ta aHTeHaTarnbHin
3arnbeni, nepegyacHoMy BifLlapyBaHHi HOpPManbHO
po3TalloBaHoi nnaueHTu [22]. MNpu npeeknamncii Big-
6yBarTbCA 3MiHW cknagy newkouuTiB nepudepuyHol
KPOBI, SKi MOXHa MOPIBHATK i3 3ananbHUMK 3MiHaMu
npu cencwci [23]. KonneaHHs koHueHTpauii CD25 i CD8
niMouuTiB Yy nepudepuyHin KpoBi BariTHUX i3 npee-
Knamnciero MoXyTb CBiZYUTY Npo T-kNiTMHHOONOCEpea-
KOBaHi iIMyHOMOri4Hi peakLii y naToreHesi rinepTeH3nBHIUX
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nopyLUeHb Npu BariTHoCTi [24]. Bueyatoun cybnonynsuii
niMouuTiB NPOTArOM BariTHOCTI, HE BUSBUNW CreLu-
piyHi 3MiHM KOHLEHTpaLii akTMBoBaHUX T-niMcoumTIB
NOPIBHSHO 3 ¢hisionoriyHum nepebirom BaritTHOCTi. Po3-
6ixHOCTi jocnimxeHb BMICTY cybnonynsuin nimcouuTis,
iMOBIPHO, 3yMOBIEHi Pi3HAM TepMiHOM recTaLii y BariT-
HUX i3 Npeeknamncieto, a TakoX MOXIMBOIO BiACYTHICTIO
CYTTEBMX 3MiH Ha AOKNIHIYHOMY eTani PO3BUTKY TSHKKMUX
dopM ni3Hboro rectosy. Mopsa 3 UMM AWHAMIYHILLO0
Ta paHHbOIO € 3MiHa NPOAYKLIT MeaiaTopiB MiKKMITUHHOT
perynauii nimgouuTie — LMTOKIHIB, a BanaHc Mix npo-
3ananbHYMK Ta NpoTU3ananbHYMKM LMTOKIHaMK Bigirpae
BUpILLANbHY ponb Yy npoLecax iHeasii Tpodobnacta Ta
po3BuUTKY BariTHOCTi [25,26].

MeTta pobotu

BcTaHoBMTY 0COGNMBOCTI HEMPOEHOOKPUHHOI perynsuii
roMeocTasy Ta IMyHHOI CUCTEMU XiHku B 1 TpUMeCTpi
BariTHOCTI, L0 yCKNagHeHa npeeknamMncieto, Ta BU-
3HAYUTK MPOTHOCTUYHI KPUTEPIT LbOro aKyLepCbKoro
YCKNaJHEHHS.

Marepianu i meToAU AOCAIAKEHHA

3aiicHUNN anHaMiYHe CrnocTepexeHHs 3a nepebiroM
BariTHOCTi, nosorie i nicnsnonorosoro nepiogy y 294
NepLUOBAriTHUX Bif, paHHIX CTPOKIB recTaulii (7—8 TukHiIB).
[opatkosi KpuTepii: 3rofa naLieHTKM Ha KOHCYNbTaTUBHE
CMOCTEPEXEHHS | 0OCTEKEHHS B YMOBAX aKyLLEPChKOT
KniHiku, BigcyTHicTb 03Hak TORCH-iHdekuii Ta ekcTpa-
reHiTanbHUX 3aXBOploBaHb Yy cTagii cy6/aekomneHcaLlii,
paHaoMi3aLlis 32 BiKOM i coLlianbHUM CTaHOM.

Key words:
pregnancy,
pre-eclampsia,
homeostasis,
neuroendocrine
system, insulin
resistance, immune
system, cytokines.

Pathologia
2018; 15 (3), 302-308

ISSN 2306-8027  http://pat.zsmu.edu.ua 303



304

OpuriHaAbHI AOCAIAXKEHHS

KniHiuHe 0BCTEKEHHS Ta NiKyBaHHSI BariTHUX Bif-
MoBigano MomoXeHHAM YMHHUX HakasiB MO3 Ykpainu
3 0OCTEXEHHS BariTHAX B YMOBaX XiHOYOI KOHCYyNbTaLlii
Ta aKyLLepCbKOro CTaljioHapa, a Takox anroputMam Ta
obcsry Tepanii akyLepCbKkuX YCKNagHeHsb.

AHania cTaHy HeMpOEeHAOKPUHHOI CUCTEMU BariTHOI
[1aB 3MOry BUSIBUTU XapaKTEpHi 3MiHV roMeocTasy Bxe Yy
1 TpUMeCTPi, KoMK e BiACYTHI KNiHIYHI 03HaKM Ni3HLOMo
recTosy, a OmKe 0BrpyHTyBaTh iXHE 3HAYEHHS B MPOTHO-
3yBaHHIi TSXKKOT POPMM Ni3HBOTO recTo3y — Npeeknamncii.

[ina pocarHeHHs MeTu 3a pesynsratamu crocte-
pexeHHs1 nepebiry BariTHOCTI Ta nonoris 294 BariTHUX
BifiGpanm xiHOK, BariTHICTb SiKMX yCKNagHWnacs npe-
eKnamncieto Ta ski cchopmyBanm KniHiyHi rpynu: 1 — 32
BariTHi 3 Npeeknamncieto Nerkoro CTynens; 2 — 14 BaritHnx
i3 Mpeeknamncieto Baxkoro ctynens. KoHTponsHa rpy-
na — 48 comaTtu4HO 300POBYX BariTHWX i3 idionoriyHnumM
nepeb6irom BariTHOCTi.

BariTH1M BUKOHaNM 3aranbHOMPUIAHATE aKyLLepcbke
KniHiYHe Ta napakniHiyHe o6CTexXeHHs Ans dyHKLioHanb-
HOTO OLiHIOBaHHS CTaHy peTonnaveHTapHOro KOMMIeKCy
(®TIK): ynbrpassykoBe JocnimkeHHs (y 1 TpumecTpi, y
18-19, 23-26 Ta 33-35 TnxHiB) 3 fonneporpadieto, kap-
fiotokorpadito 3 Tectamy oyHKLIOHANBHOI [iarHOCTVKV
(6iomoHiTop «BMT-9141», ®PH), BU3Haumnm GiodianyHuin
npodinb nnoga.

IMyHOhEPMEHTHUM METOLOM 3 BUKOPUCTAHHAM (hO-
Tometpa «Digi Scan-400» (ABCTpis) B cupoBaTLi KpOBi
BariTHUX KniHiyHux rpyn y 1 (10-14 twxHig), 2 (23-26
TWXHIB) Ta 3 TpumecTpax (32-35 TUXHIB) BU3HAUMNU
KOHLIEHTPALLit0 HEepoMeiaTopiB i FOPMOHIB: agpeHoKop-
TuKoTponHoro ropmoHa (ACTH, «DSLy, CLUA), B-eHpop-
diny («Peninsula Laboratories, Inc.», CLUA), kopTtsony
(«DRG», CLUA), iHcyniHy («ORG», CLLA), nnaveHTapHoro
naktoreHy (hPL, «DRG», CLLA), xopioHi4YHOro roHafoTpo-
niy (hCG, «Eucardio», CLA), a-tbetonporeiny (AFP,
«Eucardio», CLUA).

OnHoyacHO B Ha3BaHi CTPOKY BariTHOCTi BUKOHaNM
iMyHOMOriYHe OBCTEXEHHS XIHOK KMiHIYHUX rpyn, SK-OT
BU3HAYEHHS! CMIOHTAHHOTO Ta cTUMyrboBaHoro HCT-Tecty
dharounTiB KpOBI, LLIO BMAINEHI 3 LiNIbHOI KPOBI LUMSXOM
aaresii 4O NPeaMETHOrO CKa MiKpockona, KOTpe BKPUTO
aKTMBYIOYMM areHTOM; BCTAHOBIEHHS KOHLEHTpaLii iMy-
HornobyniHiB y cuposartyi kposi (IgA, IgM, IgG) meTogom
iMyHoaudys3ii (3a Manchini); nicns BuaineHHs nimdgoumTis
i3 nepucbepnyHoi KPOBI Y rpagieHTi cikon-BeporpadiHy,
B NOMiHecLeHTHoMY Mikpockoni «JTOMAM PIT 011»
iMyHODIyOpEeCLIEHTHAM METOAOM i3 BUKOPUCTAHHAM
MOHOKIIOHaNbHWX aHTUTINT BCTAHOBWIW KOHLEHTpaLii
nimdounTie i Mapkepis ixHboi aktueauii (CD3, CD4,
CD8,CD14,CD16,CD19, CD25, CD71, CD95, HLADR)
(«CopbeHT», Mocksa, P®).

CraTUCTMYHUI aHani3 BUKOHamNW, BYKOPUCTOBYHOYM
nporpamy Statistica for Windows 13 (StatSoft Inc., Ne
JPZ8041382130ARCN10-J), 3 oLiHI0BaHHSAM BipOrigHOCTi
BiAMIHHOCTEN CcepefHix Ans He3B'si3aHux BMBIpoK — 3a
kputepismu CtbtogeHTa (t); BiporigHicTb BiAMIHHOCTEN
AKICHWX MOKa3HWKIB — 3a kpuTepiem Xi-kBagpar [lipcoHa
(x?), y Tomy umcni 3 nonpaekoto Metca (Yates corrected),
TOYHUM KpuTepiem Piluepa. [Ins BUSHAaYEHHSA NOPOrOBUX
3Ha4eHb HeMpPOiIMyHOEHIOKPYHHIX MapKepiB 3acTocyBa-
m ROC-aHanis.
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PesyAbTati

TepMiH iarHOCTVKV Npeeknamncii Nerkoro CTyneHs cra-
HoBwB 29,5 + 1,05 TUXHS, Npeeknamncii Baxkoro cTyne-
Hs1— 30,6 £ 1,6 TwxxHs. TpuanicTb nepebiry npeeknamncii
B 1 rpyni— 10,40 + 1,03 TwxxHa, aB 2—6,70 + 1,32 TvxKHA
(p < 0,05), L0 NOSICHIOETLCS TSHKKICTIO Mpeeknamncii Ta
HeoOXiaHICTIO JOCTPOKOBYX MOMOTB.

AHania ropmoHanbHoi yHkuii K y xiHok i3 npe-
€KMaMIICIEr0 NErKoro CTyNeHs BU3Ha4MB MOPYLLEHHS OTO
€HAOKPVHHOI (PYHKLIT B 1 TPUMECTPI, @ Came 3HWKEHHS
piBHst hPL i AFP npu nigBuLleHii koHueHTpauii hCG
(mabn. 1). OTxe, y BariTHWX i3 NPeeKnamMncielo nerkoro
CTyneHs BiabyBaeTLCA PO3BUTOK NEPBUHHOI NaLeHTap-
HOT HEOOCTATHOCTI, sika CynpOBOLKYETLCS AncHanaHcom
eHOoKpUHHOT dyHKuUiT PIK npoTsrom ycboro nepiogy
rectauii.

Y 1 TpUMeCTpi BariTHOCTI B XIHOK i3 Npeeknamncieto
NETKOro CTYMEHs1 BUSIBANKW 3HIWKeHHsT npoaykuii ACTH
rinocpizoM nNpyt 04HOMACHOMY MiABULLEHHI PiBHS iHCYMIHY
Ta BENWYMHU CMIBBIAHOLLEHHS «iHCYiH/KopTU3ony (mabr.
1). OTxxe, B XiHOK i3 NPeEeKnammncCiero Nerkoro CTyneHs Hem-
POEHAOKPUHHA perynsiLis romeocTtasy HabyBae po3naais
Bif 1 TPUMECTPY BariTHOCTI (NEpBUHHA NnaueHTapHa
HeOoCTaTHICTb, MPUTHIYEHHS CTPeCc-peaniaytoyol (yHKLii
rinotanamo-rinodiapHoi cucTemm, po3BUTOK iHCYMiHOpe-
3MUCTEHTHOCTI), LLO 3arasioM CBiA4uTb NPo An3afanTaviio
OpraHi3aMy XiHK1 [0 BariTHOCTI.

Y BariTHWX i3 Npeeknamncieto BaXXKoro CTyneHs B
1 TpUMeECTPi BUSBUNMN 3HKEHHSA piBHA AFP, Lo Takox
CBIOYUTb NP0 (POPMYBaHHA NEPBUHHOI NnaLleHTapHOI
HepocTaTHOCTI. KOoHLeHTpaLis iHLWIMX NOKa3HUKIB HEMpo-
€HIOKPUHHOI perynsuii romeocTasy He Bigpi3HsAnach Big
KOHTpOIbHOI rpynu (mabn. 1).

BvBumMnu nporHOCTUYHE 3HAYEHHSI KOHLEHTpaLii
ropmoHiB ®I1K i rinotanamo-rinogizapHo-HagHUPKOBOI
CUCTEMM, @ TaKOX PIBHS IHCYMiHY B PWU3UKY PO3BUTKY
npeeknamncii.

3anexHo Bia 3MiHM KoHueHTpauii ACTH BusiBunu
Pi3HUIA PU3MK PO3BMTKY NPEeKnammncii Nerkoro CTyneHs.
KoHueHTpauia ACTH y 1 TpumecTpi recTauii MeHLe
HX 4,74 nr/Mn — pusnK Po3BUTKY LIbOTO YCKMaAHEHHS
BaritHocTi ctaHoBUTb 50,0 %, a npu pisHi ACTH noxag
7,35 nr/Mn BCTAHOBMEHO MiHIManbHWA PU3NK PO3BUTKY
npeeknamncii nerkoro ctyneHs.. OTxe, NPOrHOCTUYHO
CrpUSTIVBOLO € KoHLEeHTpauis ACTH y cupoBatLi KpoBi
BariTHoi y 1 TpumecTpi noHag 7,35 nr/mn, Lo cBiguuTb
npo afekBaTHy peakuito rinotanamo-rinodisapHo-Haa-
HUPKOBOI CUCTEMM Ha BariTHICTb, SiKa PO3BMBAETLCS: 3
ofHoro GOKy, sk FONIOBHOI CTpec-aaanTyBarnbHOI cucTe-
MM; 3 iHLLOTO, — SIK CUCTEMMW FOPMOHANBHOMO KOHTPOIHO
MeXaHi3MiB iMyHocynpecii npu ¢i3ionoriyHin BariTHOCTi.

Y 1 TpUMeCTpi BariTHOCTI CTaH iMyHHOI cuCTeMU B
XIHOK i3 Npeeknamncieto Nerkoro CTyneHsi xapakTepuay-
€Tbcs (mabs1. 2) NifBULLEHOIO BEMWUYMHOK CMOHTAHHOIO
Ta cTuMynboBaHoro HCT-TecTy, NigBULLEHHSAM CiBBIgHO-
weHHs CD3/CD19 npu ogHO4ACHOMY 3HKEHHI KiTbKOCTI
CD25 nimdpouuTis. Y BaritTHux 1 rpynu crnocTepiranu
MPUTHIYEHHS PyHKLIOHaNLHOI aKTUBHOCTI T-xennepis 2
Tnny (Th2), a came 3MeHLLEeHHs KoHUeHTpauii IL-4.

XapakTepHOK 0COBMUBICTIO iMyHHOrO cTaTycy B 1
TPVUMECTPI BariTHOCTI B XIHOK i3 PEeKnamncieto BaxKoro
CTYMEHS € 3HWKEHHS KiNIbKICHWX MOKa3HWKiB Hecneuundiy-
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Ta6nuus 1. KoHueHTpaLis ropMOHIB y CUPOBATLL KPOBI BariTHUX KIiHIYHUX rpyn y 1 TPUMECTpI BariTHOCTI

Moka3HWKKU, OAVHULI BUMiPIOBaHHSA ®izionoriyHuni nepe6ir BariTHOCTi MpeeknamMncis nerkoro cTyneHs Mpeeknamncin BaXkoro cTyneHs

hPL, mr/n 1,74 +£0,16
hCG, MME/mMn 507,0+ 13,8
AFP, Hr/mn 21,8+18
iHcyniH, MkME/Mn 45,34 + 2,81
KOPTU301, HI/MI 246,4 £ 6,3
ACTH, nr/mn 6,51+£0,15
b-eHpopdiH, Hr/Mn 0,14 £ 0,02
«iHCYRiH/KOPTU30M» 1,91+0,13

1,02 + 0,10 1,42 +0,22
655,4 +9,0 538,65+ 18,6
13,3+2,1% 13,2+0,5!
63,42 + 3,09" 37,27 £7,83
254,1+15,1 226,8+11,0
542+0,2 7,31+0,47
0,15+0,02 0,18 £0,02
2,80 £0,25% 1,67 £0,26

*:p<0,05, # p <0,01, : p < 0,001 NOPIBHAHO 3 KOHTPOMNBHOLO FPYNOI0.

Tabnuus 2. MNMokasHukM iMyHHOrO cTaTycy y 1 TpuMecTpi recTauii y BariTHIX i3 npeeknamncieto

Moka3HWKKU, OAVHULI BUMipIOBaHHSA ®izionoriyHui nepe6ir BariTHOCTi MpeeknamMncis nerkoro cTynexs Mpeeknamncis BaXKkoro cTyneHs

TNenkounTn, *T/n 8,14 +£0,31
EoauHodinm, *I'/n 0,16 £ 0,02
Heitpodpinm, *n 5,79 +0,20
IgM, r/n 1,51+0,09
19G, r/n 9,57 +0,31
IgA, r/n 1,65+0,10
CnoHTtanHuin HCT-Tect, % 18,26 + 1,58
CtumynboBaHuit HCT-TecT, % 35,00 £ 1,33
CD3, *T/n 0,85+ 0,07
CD4, *TIn 0,61+ 0,06
CD8, *T/n 0,47 + 0,05
CD19, *I/n 0,26 + 0,02
CD16, */n 0,18 £0,02
CD14, *T/n 0,19 +0,02
CD25, *T/n 0,16 + 0,02
CD71, *T/n 0,14 + 0,02
CD95, *I/n 0,16 + 0,02
HLA-DR, *I'/n 0,24 + 0,03
CD4/CD8 1,35+ 0,05
CD3/CD19 3,66 + 0,24
CD25/CD95 1,11+£0,08
HLA-DR/CD95 1,69+0,15
IL-1b, nr/mn 7,79+0,45
IL-2, nr/mn 14,20 + 0,64
IL-4, nr/mn 0,80+0,12
IL-10, nr/mn 7,50 + 0,53
IFNg, nr/mn 10,96 + 0,98
TNFa, nr/mn 9,23+0,73

8,40 £0,28 6,61+0,71
0,10 £ 0,02 0,08 £0,03*
5,98 £0,21 4,93 +0,58
1,62+0,13 117 £0,15
9,63 +0,41 10,80 £ 0,60
1,70£0,14 1,25+0,17
23,67 +1,68" 19,71 £2,66
39,87 £1,81° 35,14 £2,78
0,92+0,08 0,54 £0,04"
0,64 £0,07 0,42 +£0,04
0,49+0,06 0,27 £ 0,031
0,21+0,02 0,19+0,03
0,19+0,01 0,13+0,01°
0,16 £ 0,02 0,15+0,03
0,12+0,01° 0,18 £0,04
0,16 £ 0,02 0,12+ 0,02
0,13+0,02 0,16 £ 0,04
0,17 £0,02 0,15+0,02°
1,33+0,03 1,59+0,1°
452+0,33 3,87 £ 0,67
1,22+0,12 1,24 +£0,12
2,24 0,33 1,67 £0,21
6,20 £ 0,35 4,89 +0,53"
19,96 +2,93 20,32 + 1,50*
0,30£0,017 0,73+0,11
6,50 £ 0,65 3,88 0,341
12,13 £1,27 10,97 £2,18
7,96 1,09 6,42 +0,29*

*p<0,05 # p<0,01,t: p<0,001.

HOTO Ta KMITUHHOTO IMYHITETY (e03iHoNeHis, niMdoneHis
NPV 3HKEHHI KOHLIEHTpaLii H13kv cyBrnonynsuin nimdgo-
uutie (CD3, CD4, CD8, CD16, HLA-DR) Ta ogHovacHe
30iNbLUEHHS BEUYMHK IMYHOPErynATOPHOIO iHAEKCY
(CD4/CD8) (mabn. 2). HeobxigHo BigaHaunTy, Lo 6inb-
LLa YacTMHa UMX 3MiH BigbyBaeTbCs i y BariTHUX i3 npe-
€KaMCieto Nerkoro CTyneHs, ane Tinbku y 3 TpUMecCTpi
recTauii, O CBiAYMTb MPO TSHKKICTb 3MiH iMYHOMOMYHOT
peakTMBHOCTI B 1 TPUMECTPI B XIHOK i3 Mpeeknamncieto
BaXXKOTO CTYMEHS.

LinTokiHoBMin npodbinb y 1 TPUMECTpI y BariTHWX i3
Npeeknamncielo BaXKOro CTYyNEHs1 XapakTepuayeTbCs
nocuneHHsm akTuBHocTi T-xennepis 1 Tuny (Th1) 3
NigBULLEHHAM piBHSA |L-2 | npuUrHiYeHHaM dyHKLioHamnb-
HOi akTMBHOCTI Th2 (3HWKeHHs koHueHTpauii IL-10).
Mopsia 3 UMM Y LibOro KOHTWHIEHTY BariTHAX 3MEHLLEeHa
koHueHTpauis TNFa i IL-1b, Wwo CBig4MTb NPO 3HWKEHHS

Pathologia. Volume 15. No. 3, September — December 2018

MakpodaranbHoi Ta KiniHroBoi akTueHocTi. OTxe, B 1
TPUMECTPI BariTHOCTI B XiHOK i3 NPEEKaMMCIe0 BaXKKOTO
CTyneHs nigsuLLeHa yHKLioHarnbHa akTBHIiCTb Th1 Ha
TAi NPUrHIYEHHS akTMBHOCTI Th2.

[MopiBHANM NOKA3HVKW IMYHHOTO CTaTyCy BariTHUX npu
Pi3HUX CTYNEHSIX TSHKKOCTI npeeknamncii (mabn. 2). O6-
paHi TinbKw BiporigHi BigMIHHOCTI, LLIO MatoTb OAHO3HAYHe
TpaKTyBaHHS i € cneLydiYH1MU AN NPOTrHO3YBaHHS aKy-
LUePCbKOI NaTonorii Ta OLHIOBAHHS CTYNEHS ii TSHXKKOCTI.

3a pesynsratamu fOCNimKeHHs (mabri. 2) BCTaHOB-
NEHO NPOrHOCTUYHY 3HAYYLLCTb BENNYMH KOHLEHTPpaLLT
CD3 i CD8 nimcboumTi y KpoBi BariTHUX y 1 TpUMeCTpi
recTauii LLoao pu3mnKy po3BUTKY NPeeknaMncii BaXKOro
cTyneHs. KoHcTaTyBanu noporosi 3Ha4eHHs KOHLEHTpa-
uii CD3 (0,89 /n)i CD8 (0,59 /1), nepeBnLLEHHS KOTPUX
CyNpOBOMXKYETHCS MiHIManNbHUM PU3MKOM BUHUKHEHHS
npeeknamncii Baxxkoro ctynexs. OTxe, 3MiHW cucTem-
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OpuriHaAbHI AOCAIAXKEHHS

HOTO IMYHITETY, SIK-OT KinbkicHe 30inbLueHHs CD8 noHag
0,59 T'/n i 3aranbHoi nonynauii T-nimgouutia (CD3)
noHaa 0,89 '/n'y 1 TpumecTpi recTauii € NPOTEKTUBHAMU
Ta CynpOBOMXYKTbCS HU3BKUM PUSMKOM Mpeeknamncii
BaXKOrO CTYMEHS! LUMSXOM (hOPMYBaHHS ONTUManbHNX
iMyHOPEerynsiTopHux 3B’A3kiB y CUCTEMI «MaTh — nna-
LieHTa — nnia».

06roBopeHHA

Omxe, npoTarom 1 TPUMECTPY y BariTHUX i3 npeeknam-
MCIEI0 NErkoro CTyneHs BUSIBANW MiABULLEHUA PiBEHb
hCG, wo 36iraeTbca 3i CNOCTEPEXEHHAMM IHLLIKX JOCTIA-
HVIKIB Ta iXHBO iyMKOIO LLIOAI0 NPOTHOCTUYHOTO 3HAYEHHS!
nigsuLeHoro piBHa hCG Ans pusnky BUHUKHEHHS npe-
eknamncii [27,28].

BigomocTi dhaxoBoi niteparypu LWo[o NPOrHOCTUYHO-
ro 3HaveHHs piBHa hCG y BU3HaYEHHI pr3nKy pO3BUTKY
npeeknamncii [27-29] nigTBepMKEHO HALUMMW SaHUMW.
BcTaHoBNEHO, Lo B 1 TPMMECTPI BariTHOCTI, NOYMHA0YM
3 KoHUeHTpauii hCG 250,0 MME/mn i GinbLue, cnocTepi-
ranv nocTynoBe MiABULLEHHS PU3UKY BUHUKHEHHS Npe-
€Knamncii Nerkoro CTyneHs, Akui Jocarae MakcumansHoi
BenuYnHM npu pieHi hCG noHag 550,0 MME/mn.

Ponb AFP y dhopMyBaHHi iMyHONOri4YHOI TONepaHT-
HOCTIi, NaTOreHesi akyLLepCbKUX YCKIaaHEHb, CNaaKoBOi
Ta BpOMKEHOI naTonoril aHaniaytoTb AOCAIAHUKM 3 Pi3HNUX
kpaiH [30,31]. Mu BUBYMIIM MOXMMBICTL MPOrHO3YBaHHS
PU3KKY BUHWKHEHHS Mpeeknammncii BaXKoro cTyneHs
3anexHo Bif koHueHTpauii AFP y 1 TpumecTpi rectaji.
OcobnmBicTIO LOro aHanidy € BUBYEHHSI 3MiH KOHLIEH-
Tpauii AFP y paHHi TepmiHu recTadii: y nepion opraHo-
reHesy (y TOMy 4ucni neviHku nnoga), nnaueHTauii Ta
nnaueHToreHe3y. KoHctaTyBanu 3 nmoporosi BENUYNHU
KoHUeHTpauii AFP: 9,82 Hr/mn, 15,38 Hr/mn, 19,79 Hr/
mn. Mpu BenuyuHi AFP y cvupoBarui kposi BariTHOI y 1
TPUMeECTPi MeHWwe Hix 9,82 Hr/mn puaunk npeeknamncii
BAXKOrO CTyMNeHs NiaBuLyeTbCa y 2,5 pasa i € Mak-
cumanbHuM. 36inbwenHs Bmicty AFP go 15,38 Hr/mn
3HIKYE PU3NK Mpeeknamncii Baxkoro ctynens Ha 30 %,
a npu pieHi AFP noHag 19,79 Hr/mn BinbyBaeTbCs 3HM-
XKEHHSI PU3UKY MpPeeKknamncii BaXKOro CTyneHs BABiYi.
OTxe, koHUeHTpauis AFP y 1 TpumecTpi rectauii noHas
19,79 Hr/mMn acoujioBaHa 3 MiHiManNbHUM PU3MKOM PO3-
BUTKY NPEeeKnamncii BaXKKOro CTyNeHs! i € NPOrHOCTUYHO
3HaYyLLIOI0 MOPOrOBOK BEMUYMHOW. HaBeaeHwid aHania
niATBEPMAKYE NPOTEKTVBHWIA BNvB AFP, WO KpUTMYHO
3anexuThb Bi PiBHS MOro KOHLEHTpaLji, Ha MexaHi3Mu
iMYHOMOTIYHOT TONEPaHTHOCTI Ta PeakTUBHOCTI o0
QHTUrEHIB HAMOMOBWHY anoreHHoro nnogaa.

MMig yac aHanisy pe3ynsTaTiB AOCIMKEHHS iIMYHHOTO
CTaTyCy BariTHUX BU3HAYNIN 2 TUNW 3B’A3KY KOHLIEHTPaLi
LIMTOKIHIB, cybnonynavuii nimounTie i MapkepiB iXHbOT
aKTuBaLii y KpOBi BariTHMX i3 YaCTOTOK PO3BUTKY Mpe-
€KMamcii: NOPOroBWi i KOPENALNHNA.

3a HasiBHOCTi MOPOroBOro TUMy 3B’S3KY PU3WK PO3-
BUTKY aKyLLEpPCbKWUX YCKNaaHeHb KapauHamnbHO 3MiHI0-
€TbCS NPW [OCArHEHHI BiANOBIAHOMO PiBHS KOHLEHTPaLT
6ionoriyHO aKTUBHOI PEYOBUHM Y KPOBI BariTHOI. Y LibOMY
BUMaKy MPOrHO3yBaHHS aKyLLepCbKoi naronorii 6asyeTsb-
Cs1 Ha BUMIpIOBaHHI KOHLEHTpaLi 6ionoriyHO akTUBHOI
PEYOBUHM Y KPOBI BariTHOI Ta NOPIBHSHHI ii 3 TOPOroBo
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BEMUYMHOIO, KOTPa acoLiioBaHa 3 Pi3kMM NiaBULLEHHAM
pu3uKy po3BWTKy natonorii BariTHocTi. KoHcTaTauis
LbOro akty € nigcTtaBol ANns 34iIMCHEHHs niKyBarnb-
HO-NPOINaKTUYHNX 3aX0fiB akyLLEepCbKOI naTonorii, LWo
MPOrHO3YETHLCA.

3MiHM CUCTEMHOrO IMYHITETY BXe Y 1 TpUMECTpi
(hisionoriyHoOi BariTHOCTI CynpOBOAXYIOTHCA 3MiHaMM
KinbkicHoro cknagy CD4 i CD8 nimdouuTis, Wwo y
NiACYMKY MPU3BOAUTL A0 3MEHLLUEHHS BEMUYUHYU iMY-
HoperynaTtopHoro iHaekcy (CD4/CD8) nopiBHSHO 3
HeBariTHUMK [24].

®yHKUioHanbHi 38'A3ky Mk Th2 i Th1 i3 nigBULLEHHAM
akTmBHocTi Th2 npwu dhisionoriyHomy nepebiry BariTHOCTi
€ OHUMY 3 FONIOBHMX Y (hOPMYBaHHI iMyHOMOriYHOI Tone-
PaHTHOCTI 10 aNOreHHOro Nnoga Ta 3MiH iMyHOMOriYHOT
peakTUBHOCTI y BUMNSAAI iIMyHOCynpecil, a akTvaauis Th1
CyNPOBOMKYETLCS 30iNbLLIEHHAM NMPOAYKLi npo3anansHuX
LIMTOKIHIB i3 MOpYLIEHHAM Hagani iMyHOEHZOKPUHHMX
B3aEMO3B’'AI3KIB Y CUCTEMI «MaTu — NnaueHTa — Nig» sK
Ha CUCTEMHOMY, TaK i Ha MICLIEBOMY PiBHSIX, MOXIBO,
ayTo- Ta NapakpUHHUM LWNAXoM [24-26].

MioTBEpPMXEHO MPOTEKTUBHY POMb LUMTOKIHIB (IL-4,
IL-10), wo npopykytoTb Th2, i BU3HAYEHO MpaKkTUyHe
3HAYEHHS iXHbOI NOPOroBOI KOHLEHTPaLi B 1 TpUMecTpi
BariTHOCTI ANsi NPOrHO3yBaHHS PU3WKY PO3BUTKY Mpe-
eKnamncii. 3anexHicTb CTYNeHs pU3NKy BUHWUKHEHHS
npeeknamncii Nerkoro CTyneHs Big KoHUeHTpauii IL-4 B
1 TpumecTpi BariTHOCTI BKasye, L0 KOHLeHTpauisa IL-4
0,7 nr/mMn € NOPOroBOK0 BEMMUYMHOK. HasBHICTb Y KpOBI
BariTHoI B 1 TPUMECTpI Takoi KOHLeHTpaLii | BinbLue npu-
3BOAMTb [0 3HWXKEHHS PU3KKYy PO3BUTKY Mpeeknamncii
nerkoro cTyneHs y 3,8 pasa.

Y nporHosyBaHHi npeeknamncii Baxkoro cryne-
HA MOXyTb OYyTW BMKOPUCTaHi 3MiHWM KOHLEHTpauii
IL-10, KoTpi mMatoTb 2 NOporoBi BennUMHK: 5,1 nr/mn i
8,2 nr/mn. BenuunHa koHueHTpauii IL-10 MeHwwe Hix
5,1 nr/mn acouiioBaHa 3 MakCMMasibHUM PU3MKOM pO3-
BWTKY Ha3BaHOrO yCKMnafHeHHs BariTHOCTi. Mpu pisHi IL-10
y Mexax 5,1-8,2 nr/mn nepenbayaeTbCs cepeaHii CTymiHb
PU3MKY PO3BUTKY NPEEKnamncii BaXKOro CTYMeHs, a npu
110ro BeNMYMHi noHag 8,2 nr/M KOHCTaTyBanm MiHimarsHy
BipPOriAHICTb BUHUKHEHHS TSXKKOI (hOpMM NpeeKnamncil.

BucHoBKHM

1. Y XiHOK i3 Npeeknamncieto Nerkoro CTyneHs He-
POEHLOKPUHHA perynsiLis romeoctasy HabyBae posnaais
3 1 TpumecTpy BariTHOCTi (NepBMHHA MnaLeHTapHa
HEeOOoCTaTHICTb, MPUTHIYEHHS CTPEC-peanisyroyoi (yHKLT
rinoTanamo-rinodisapHoi CUCTEMU Y BUIMSAAI 3HMXKEHOT
cekpeii ACTH npw ogHo4acHo NiaBULLEHOMY piBHi iHCY-
MiHy), WO CBiAYMTL NPO AM3afanTaLlito OpraHiamy XiHku
[0 BariTHOCTI.

2.Y 1 TpuMecTpi cTaH (heTonnaLeHTapHOro KOMMex-
Cy Y BariTHWX i3 NpeeknaMncieto, He3anexHo Bif CTyneHs
Tl TSHKKOCTI, XapaKTepuayeTbecs AnchanaHcoM npoayKLii
TOPMOHIB, LLO CBiAYUTL NPO PO3BUTOK NEPBUHHOI NNaLeH-
TapHOI HeAOCTaTHOCTI.

3. MNpOrHOCTUYHO CNPUSTIMBOK € KOHLIEHTpaLis
ACTH y cupoBartLi KpoBi BariTHOi B 1 TpuMecTpi noHag,
7,35 nr/mn, 3a HAsiBHOCTI SIKOT PU3WK PO3BUTKY Npeeknam-
NCii Nerkoro CTyneHst MiHiMarnbHUM.
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4. Tpu koHueHTpawii hCG 250,0 MME/Mn Ta inblue
NiABULLYETLCSH PUNK BUHUKHEHHS NpeeKnamncii nerkoro
cTynenst; npu pieHi hCG noxag 550,0 MME/Mn puauk Bu-
HVKHEHHS NpeeKnamncii Nerkoro CTyrneHs MakcumarbsHWN.

5. Mpu koHUeHTpauii AFP y cupoBaTLi KpoBi BariTHOI
B 1 TpumecTpi noHad 19,79 Hr/Mn pusnk po3BUTKY MNpe-
eKnamncii BaXKOro CTyNeHs MiHiMarnbHUi.

6. Y XiHOK i3 NpeeknamMncieto Nerkoro CTyneHs Bxe
B 1 TpumecTpi BariTHOCTi BinbyBaeTbecsi ancbanaHc
iMyHHOI ccTemu (BiACYTHICTb BiporigHUX 3MiH 3aranbHoi
KinbkocTi T-niMoUNTIB NPU OQHOYACHOMY 3HUDKEHHI iX-
HbOI (DYHKLiOHanbHOI akTMBHOCTI, 0cobrnBo T-xennepis
2 Tuny, WO CYNpPOBOMXKYETLCA 3MEHLUEHHAM NPOAYKLT
npoT13ananbHUX LIMTOKIHIB).

7. 'Y XiHOK i3 NpeeKknamncieto BaxKoro CTYMeHs Bxe
B 1 TPMMECTPI BariTHOCTi 3HWXEHi KiNbKICHI MOKa3HUKM
HecneuwudivHoro i knitnHHoro imyHiTeTy (CD3, CD4,
CD8, CD16, HLA-DR) npu ogHo4acHOMY MiABULLEHHI
BENMYMHK iMyHoperynaTopHoro iHaekcy (CD4/CD8) Ta
dyHKUiOHanbHOI akTMBHOCTI T-xennepis 1 Tuny Ha TAi
NPUrHiYeHHs akTUBHOCTI T-xennepis 2 Tuny.

8. MNopyLleHHs mexaHi3miB akTuBaLii T-xennepis 2
TNy B 1 TpUMECTpi recTaLii, a came 3MeHLUEHHS KOH-
ueHTpauii IL-4 (meHwe Hix 0,7 nr/mn) i IL-10 (MeHwe
HXX 8,2 nMr/Mn) BU3Ha4ae puavK PO3BUTKY mpeeknammncii
Ta CTYMiHb Ti TSKKOCTI.

MepcnekTBY NoganbLWMX 4OCHIAKEHb NONAraloTb
Y BVBYEHHi Ta y3aranbHeHHi KoOMBiHOBaHOrO BNWBY reHe-
TUYHUX | HEMPOIMYHOEHOOKPUHHUX YUHHUKIB HA PO3BUTOK
npeeknamncii, po3pobLi anropuTtmy ii NPOrHO3yBaHHs
Ha OCHOBi METOiB MaTeMaTU4yHOrO MOLEMIOBaHHA Ta
[10Ka30BOi MeaNLIMHN.
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IMyHOreHeTUUHi YUHHUKU PO3BUTKY NepeAYacHoro po3puBy NAOAOBUX

000AOHOK NpU HeAOHOLLEHIN BariTHOCTI B 3anopi3bKik obaacTi

K. C. Avobomupcbka

3anopi3bkni AepxXaBHUIA MEeAUYHMIA YHIBEPCUTET, YKpaiHa

MeTa po6oTn — 0OCMIAMT OQHOHYKNEOTUAHWA noniMopdiam reHiB nposananbHux uuTokiHiB IL18 (rs 1143627) i TNFa
(rs 1800629) i B13HaunTK piseHb MPHK reHiB IL13 ma IL17A Ha micLueBOMy piBHI NpW NepeaYacHoOMy po3puBi NOZOBUX
o6onoHok (MPMO) B TepmiHi recTauii 26—-34 TvpkHi B nonynsLii 3anopisbkoro perioHy.

Matepianu Ta metoau. flocnignnu mapkepu reniB uuTokiHiB y 50 xiHok i3 MPMO B TepMmiHi rectavii 26—34 TvxHi Ta 50 BariTHUX
i3 ¢hisionoriyHnm nepebirom BariTHOCTi Ta TEPMiIHOBMUMYU Nororamy 6e3 ycknagHeHb. [eHoTunyBaHHst 3a gonomoroto TagMan
npo6 BMKoHan Ha amnnicikatopi CFX96 ™Real-Time PCR Detection Systems («Bio-Rad Laboratories, Inc.», CLUA). Ons
BU3Ha4eHHs1 piBHa MPHK reHiB nposananbHux uutokiHie IL1B (NM_000576.2) ta IL17A (NM_002190.2) BkopucToByBanm
metog MNP 3i 3BOpOTHOK TpaHCKpunLieo B pexumi peanbHoro vacy (3T-MJIP-PY) i Habip peaktueis Luminaris HiGreen
Fluorescein gPCR MasterMix (Thermo Scientific, CLLUA).

Pesynbrati. He BOanocb BMSIBUTK CTaTUCTUYHO 3HaYyLLi BiAMIHHOCTI 3@ KOXXHWM reHoTMnom nonimopdiamy rs1143627
(GG, GA 1a AA) reHa IL1B Mix 0CHOBHOO rpyrnoto AOCHimKEHHS Ta rpyrnoto koHTponto (x2 = 0,18, OR (GG) = 1,13; 95 % Cl:
0,65-1,98; OR (GA) = 1,54; 95 % CI: 0,68-3,49; OR (AA) = 0,89; 95 % CI: 0,50-1,55 BignosigHo, p > 0,05). Mix ocHoBHOO
Ta rpynoto KOHTPOMHO 3a BCima anensmu nonimopdiamy rs1800629 (AA, GG Ta AG) reHa TNFa cnocTepiranu TeHaeHLito, Lo
He Habyna cTaTucTMYHOl 3HadyLocTi — x? = 0,44, OR (AA) = 0,8; 95 % CI: 0,42-1,54; OR (GG) = 1,25; 95 % Cl: 0,65-2,39;
1a OR (AG)= 0,67; 95 % CI: 0,28-1,62 signosigHo, p > 0,05. [lianasoH ycix 3Ha4yeHb BiAHOCHOI HOpMani3oBaHoi excnpecii
MPHK rena IL1B y nnaueHTi ctaHosmB 1,43-227,93 (mean — 25,08), y nnogosux o6onoxkax — 1,23-139,24 (mean — 23,83).
Poamax 3HaueHb BigHOCHOI HopmanizoBaHoi ekcnpecii MPHK reHa IL-17A By MeHwmM, Hix IL1B Ta y nnaueHTi cTaHoBKB
1,15-62,76 (mean — 5,69), y nnogoswx obonoHkax — 1,63-130,67 (mean — 19,31).

BucHoBku. Y nonynsuii 3anopiabkoro perioHy BiACyTHS BiporigHa kniHidHa acouiauis Mix reHammn IL1B (rs1143627) Ta
TNFa (rs1800629) i BUCOKMM pU3VKOM PO3BUTKY NepesyacHoro po3pmy NiogoBux 060OHOK Mpy HELOHOLLEHIW BariTHOCTI.
Mertog 3T-MJP-PY gaB 3mory BUsIBUTM iMyHOOMOCEpeakoBaHi NnaHku po3suTky MPIO B nnaueHTi Ta nnogosux 06onoHKax
y TepMiHi rectauii 26-34 TWXHi, a came 3Ha4YHe 3POCTaHHSI TPAHCKPWUMLINHOI aKTWBHOCTI reHiB Npo3ananbHUX LIMTOKIHIB
IL1B Ta IL17A.

UMmyHoreHeTHueckue GpakTopbl pa3BUTUSA NPEXAEBPEMEHHOr0 pa3pbiBa
NAOAHBIX 060A0UEK NPU HEAOHOLLEHHOW 6epeMeHHOCTH
B 3anopoXxckon obaactu

E. C. Avvbomupckas

Llenb paboTbl — uccnenoBaTb OOHOHYKNEOTUAHBIA NOMMMOPEM3M reHOB NPOBOCNANMTENbHbIX LUTOKMHOB IL1B (rs1143627)
1 TNFa (rs 1800629) n onpegenutb ypoBeHs MPHK reHoB IL1[3 IL17A Ha MeCTHOM ypOBHe Npy NPEXAEBPEMEHHOM pa3pbiBe
nnogHbix o6onovek (MPMO) B cpoke rectaumn 26-34 Hegenu B nonynsALmy 3anopoxckoro peruoHa.

Matepuans! u Mmetoabl. MiccnenoBany mapkepbl reHoB LMToknHOB y 50 xeHLwmH ¢ MNP0 B cpoke rectaumm 26-34 Hepgenu n
50 6epeMeHHbIX C PM3NONOrNYecKM TeHEHMEM BepeMEHHOCTI 1 CPOYHBIMI pofamu 6e3 OCTIOXHEHWIA. [eHOTMNpOBaHKe ¢
nomoLbto TagMan npo6 npoeoavny Ha amnnudmkatope CFX96 ™ Real-Time PCR Detection Systems («Bio-Rad Laboratories,
Incy», CLUA). ins onpenenenns MPHK reHoB npoBocnanuTtenbHbix LutoknHoB IL13 (NM_000576.2) n IL17A (NM_002190.2)
ucnonb3osanu Metoa MNLP ¢ o6paTHoii TpaHckpunuueli B pexxume peansbHoro Bpemenun (OT-MLP-PB) n Habop peakTeoB
Luminaris HiGreen Fluorescein qPCR MasterMix (Thermo Scientific, CLLA).

Pe3ynkrathbl. He yaanoch ycTaHOBUTL CTAaTUCTUYECKW 3HAYMMBIE PA3NNYKS MO KaxaoMy reHoTuny nonmmopduama rs1143627
(GG, GAnAA) reHa IL1B mexay OCHOBHO rpynmnoii nccnenoBanust v rpynnoit kontponst (x2 = 0,18, OR (GG) = 1,13; 95 %
Cl: 0,65-1,98; OR (GA) = 1,54; 95 % CI: 0,68-3,49; n OR (AA) = 0,89; 95 % CI: 0,50-1,55 cooTtBeTcTBEHHO, p > 0,05).
Mexzay OCHOBHOW W rpynnoii KOHTPOMs No BceM annensm nonumopguama rs1800629 (AA, GG n AG) reHa TNFa Habnio-
Janv TeHAEHUMIO, KOTopasi He JOCTUINa CTaTUCTNYECKO 3HaummMocTh — X2 = 0,44, OR (AA) = 0,8; 95 % Cl: 0,42-1,54; OR
(GG) = 1,25; 95 % CI: 0,65-2,39; OR (AG) = 0,67; 95 % ClI: 0,28-1,62 cooTBetcTBeHHO, p < 0,05. [Inana3oH Bcex nony-
YEHHbIX 3HaYeHW i OTHOCWTENBHOW HOpManuaoBaHHoW akcnpeccun MPHK reHa IL1B B nnauexTe coctasun 1,43-227,93
(mean —25,08), B nnoaHbIx o6onoukax — 1,23-139,24 (mean — 23,83). Paamax 3Ha4eHWi# OTHOCUTENBHON HOPMarnu30BaHHOM
akcnpeccun MPHK reHa IL-17A B nnaueHTe coctasnsn 1,15-62,76 (mean — 5,69), B nnogHbix o6onovkax — 1,63—-130,67
(mean —19,31).

BbiBoabl. B nonynsaumm 3anopoxckoro permoHa oTCyTCTBYET AOCTOBEPHAs KNMHMYecKas accoumaums mexay reHamu IL13
(rs1143627) v TNFa (rs1800629) 1 BbICOKMM PUCKOM Pa3BUTUS NPEXAEBPEMEHHOTO pa3pbiBa NIoAHbIX 060MoYeK npy Hego-
HoLueHHow 6epemeHHocTU. MeTtop OT-TLIP-PB no3sonun ycTaHOBWTL MMMYHOOMOCPEA0BaHHbIE 3BeHbs pa3suTus MPMNO
Ha MECTHOM YpOBHe B CpoKe rectauuu 26-34 Hefenu B BiAE 3HAYMTENBHOMO POCTa TPAHCKPUMLMOHHON aKTUBHOCTM reHOB
npoBOCManUTENbHbIX UUTOKMHOB IL163 n IL17A.
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Immunogenetic factors for the development of premature rupture of membranes
in preterm labour in Zaporizhzhia region

K. S. Liubomyrska

Aim. To study single nucleotide polymorphism of proinflammatory cytokine genes IL13 (rs1143627) and TNFa (rs1800629)
and determine mRNA level of IL1B IL17A genes at the local level in PROM during 26-34 weeks of pregnancy in the population
of Zaporizhzhia region.

Materials and methods. Cytokine gene markers were studied in 50 women with PROM in gestational age of 26-34 weeks
and 50 pregnant women with physiological pregnancy and term labor without complications. Genotyping with TagMan samples
was performed on CFX96 ™ Real-Time PCR Detection Systems amplifier (Bio-RadLaboratories, Inc, USA). For determination
of mRNA level of proinflammatory cytokine genes IL1B (NM_000576.2) and IL17A (NM_002190.2) PCR in real time and the
Luminaris HiGreen Fluorescein gPCR MasterMix reagent kit (ThermoScientific, USA) were used.

Results. We were unable to identify statistically significant differences for each of the rs1143627 polymorphism genotypes
(GG, GAand AA) of the IL1B3 gene between the main study group and the control group (x> = 0.18, OR (GG) = 1.13; 95 % Cl:
0.65-1.98; OR (GA) = 1.54; 95 % CI: 0.68-3.49; and OR (AA) = 0.89; 95 % ClI: 0.50-1.55, respectively, P > 0.05). Between
the main and control groups, including all alleles of the rs1800629 polymorphism (AA, GG and AG) of the TNFa gene there
was a tendency that didn’t become of statistical significance — x?=0.44, OR (AA) = 0.8; 95 % Cl: 0.42-1.54; OR (GG) = 1.25;
95 % CI: 0.65-2.39; and OR (AG) = 0.67; 95 % CI: 0.28-1.62, respectively, P < 0.05. The range of all obtained values of
the relative normalized expression of IL138 gene mRNA in placenta was 1.43-227.93 (mean — 25.08), in fetal membranes
—1.23-139.24 (mean — 23.83). The range of relative normalized expression of mMRNA of the IL-17A gene in placenta was
1.15-62.76 (mean — 5.69), in fetal membranes — 1.63-130.67 (mean — 19.31).

Conclusions. In the population of Zaporizhzhia region, there is no reliable clinical association between the IL1B (rs1143627)
and TNFa (rs1800629) genes and a high risk of developing premature rupture of the membranes in preterm pregnancy. PCR
in real time allowed to identify the immune-mediated level of the development of PROM at the local level in the gestation period

of 26-34 weeks as great increased genes transcriptional activity of pro-inflammatory cytokines IL18 and IL17A.

HesBaxatoun Ha Te, IO GaraTo HayKOBUX KOMEKTUBIB B
YkpaiHi Ta 3a ii Mexamu npawoTb Haj PO3B’A3aHHAM
npobnemu nepegyacH1X Nororie, Yactota ix peectpadii
B Pi3HMX perioHax kpaiHu KonvneaeTbes B Mexax Big 3 %
00 12 %. Y CcTpyKTypi HeBuHOLLYBaHHS BariTHOCTI (HB)
nepepyacHi nonoru (M) nocigatoTs ocobnuee Micue,
OCKIflbK/ € OOHIEI0 3 OCHOBHUX MPUYWUH NEpUHaTanbHoi
CMEPTHOCTI Ta 3aXBOPIOBAHOCTI HOBOHAPOMKeHWX (75 %
BUMNAAKIB Npunagae Ha nepeayacHo HAPOMKEHUX OiTew).
OcTaHHiMK pokamu ans po3pobku reHeTn4Hoi
nnat¢opMi NepcoHanisoBaHoOi MeANLMHM BENUKY YyBa-
ry NpUAINSTb acouiaTMBHOMY MOLLYKY MOMiMOPMHMX
MapKepiB reHiB LUTOKIHIB i3 KOMMIEKCHUMM (heHoTUNamm
3axBoptoBaHb pisHoi eTionorii [1]. 3aiCHIOTL HayKOBi
LOCTIIHKEHHS, LLIO NMPUCBSYEH] BUBYEHHEO iIMYHHOTO CTaTyCy,
FeHETUYHUX MyTaLin Y BariTHUX i3 nepegYacHUM po3p1MBOM
nnogosmx o6onoHok (MPMO) sk dhaktopa iHiuiawii M [3].
3aranbHuMu GionoriYyHMMK LWNsixamu, SKi BigirpaoTb
BaXNWBY POnb Y MaToreHesi nepeayacHux Mororis, €
iHbeKuUii Ta 3amaneHHs, akTMBaLis rinotanamo-rinodi-
3apHoI (PyHKLITy MaTepi Ta nnoga, AeumayanbHi fedekTv
Ta naTonoriyHe NepeposTArHeHHs marku. NepegyacHi
nonoru MatoTb BaratoakTopHe NOXOMKEHHS, Ta YacTo
[leKinbka CMCTEM B OpraHi3Mi B3aeMOZt0Tb i 36inbLLyoTh
PU3VIK iX pO3BUTKY. 3a OLHKaMM iHLLIVX JOCHIAHMKIB, TiMbKA
50 % nepenyacHyx nonoris MOXHa NOSICHUTN KOHKPETHUM
(haKTopoM, a peLuTa 3anuLlaTbes igionaTnYHUMK.
HainporpecuBHiLLi MeauYHi BUAAHHS CBIiTY 3 BUCOKUM
impact-factor matoTb naBuHonoAiGHWIA NOTiK Ny6nikavii,
LLIO NpKCBAYEHi L npobnemi [4,5]. Ane 6inbLuicTb gocni-
[DKEHb € CYMepeqnvBUMY, i Lie JEMOHCTPYE BaXXMUBICTb
CTaHOapTM30BaHNX METOZIB i penpoayKTUBHUX TEXHOMO-
rin, @ Takox NOTpebye TOYHOTO OLLHIOBAHHS OTPUMAHIX
pesynbtartie. Kpim Toro, Yumana 4actuHa BUSIBNEHWX Y
¢haxoBiti niTepatypi HEBIANOBIAHOCTE MOXe ByTn NOB's-
3aHa 3 BigMIHHOCTSMU B FreHETUYHOMY (DOHi, BMIIMBOM
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[OBKINIS, @ TaKOX NapameTpiB, Sk PisHATLCS B OKPEMUX
NONynALisX, SIK-OT KyNbTYpOroriyHi, coLianbHO-eKOHOMIY-
Hi Ta CepefoBULLHI YUHHUKY, LLIO BU3HAYAKOTLCS CTUMEM
XWUTTS 3aranoM i CTUIEM XapyyBaHHs 3okpema [5].

CekBeHyBaHHs reHoMa MIoAVHY Ta BiOKpUTTS SBMLLA
OfHOHYKMeoTnaHoro nonimopdismy (single nucleotide
polymorphism — SNP) reHiB cTano 30peto BUBYEHHS
BMMBY FEHETWYHOrO KOAY Ha KirbKiCHI 3MiHM ekcnpecii
Ta HacTynHe GionoriyHe yHKUiOHYBaHHS GinkiB. binb-
wicTb SNP reHiB LMTOKIHIB 3HaXoOATbCS B PEryNATOPHUX
JinsHkax reHa Ta 6esnocepenHbO BNAMBAKOThL Ha iXHI0
TPAHCKPUMLINHY aKTUBHICTb | KOHLEHTPALLI0 LUTOKIHY Y
kpoBi. Lli reHeTW4Hi BapiaLji BNiMBaroTb Ha iHAMBIAYanbHi
ocobnmsocTi imyHHoI Bignoiai npw MM i NP0 [2,6].

BigomocTi npo nonimopiam curHanbHUX Monekyn
npu MNPMO npw HefoHOLLEHI BariTHOCTI HEYUCIIEHHI,
TOMYy HaykoBa poboTa B LibOMYy HanpsiMi Moxe 3abe3-
NeYnTN pecypcu Ans aHanidy noniMopgHUX mapkepis
B acoLiaTMBHWX OOCMIMKEHHSAX, NOrMUOUTU ySBNEHHS
npo iMyHHy naHky naroreHesy MNPIMO Ta M, po3pobuTn
reHeTUYHy NnatopMy NepcoHanisoBaHoi MeAULMHN Ta
HOBI €PeKTVBHI METOAM MPOrHO3YBaHHSA Takwx ycknag-
HEHb BariTHOCTI.

Merta po6otu

[ocnignT ofHOHYKNEeOoTUAHMI NONIMOPWI3M reHiB npo3a-
nanbHUX umTokiHiB IL103 (rs1143627) Ta TNFa (rs1800629)
i BU3HaumTK piBeHb MPHK reis IL1[3 i IL17AHa micueBomy
pieHi npu MNP0 B TepmiHi rectaLii 26—34 TvxHi B nonynswji
3anopiabKoro perioHy.

Martepianu i meToAU AOCAIAKEHHA

MpoaHanizyBanu nepebir BariTHOCTI, MOnoris i nepuHa-
TanbHKUX HaCcNigKiB, AOCNIAMIN MapKepU reHiB LIMTOKIHIB
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y 50 xiHok i3 MPTO B TepMmiHi rectauii 26-34 TuxHi Ta
50 BariTHuMX i3 dpisionoriyHum nepebirom BariTHOCTI Ta
TepMiHOBMMY nororamv 6e3 ycknaaHeHb, PO3POLKEHNX
Ha 6a3i 3anopiabkoro 06racHoro NepuHaTanbHOro LIEHTPY
y 2015-2017 pp.

[nsi reHoTMNyBaHHS BUKOPWUCTaNM 3pasku ToTarnb-
Hoi AHK mtoauun, sKy BMZINANM 3 LinbHOI KPOBI 3rigHO
3 iHCTpYyKUi€el0 BMpODOHMKa 3a LOMOMOrO KOMMMEKTY
peareHTiB «[JHK-akcnpecc-kpoBb-nrtocy («Jutexy, PO).
leHoTunyBaHHs 3a gonomoroto TagMan npob BukoHamm
Ha amnnicikatopi CFX96™Real-Time PCR Detection
Systems («BiO-Rad Laboratories, Inc.», CLLUA). Monime-
pasHy naHuorosy peakuito (MNI1P) ans TagMan reHoTuny-
BaHHS BUKOHanM 3a iHcTpykuieto Applied Biosystems, CLLA.

[ns aHaniay TpaHCKPUNUIAHOT aKTUBHOCTI reHiB
nposananbHux uuTokiHiB IL13 (NM_000576.2) Ta IL17A
(NM_002190.2) ukopucToByBanu Takox metog MNP 3i
3BOPOTHOHO TPAHCKPUMLLEIO B PEXUMI pearnbHoro yacy (3T-
MNP-PY) i Habip peakTuis Luminaris HiGreen Fluorescein
gPCR MasterMix (Thermo Scientific, CLUA). O6’ekt go-
CIiKEeHHS — NnaueHTa Ta nnoaoBi 060MoHKY, ikcoBaHi
B HenTpansHomy copmanivi. TotansHy PHK suginsgnm 3
BukopmcTaHHam Habopy «NucleoZOLy (Macherey-Nagel,
®PH). [Ins uboro nonepenHs0 BigMUTI Big hopmaniHy
LUIMaTOYKM NMaueHTn Ta NrogoBux 06ONOHOK FOMOreHi-
3yBanu (100 mr TkaHuHW/1 M «NucleoZOLy). Yci peakuii
amnnicpikaLii BUKOHyBanw Ha iHaBIgyanbHWX 3paskax y 3
nosTopax. BuaHaueHHs MPHK gocnimKyBaHyX reHiB BUKO-
Harnm 3 po3paxyHKoM BiHOCHOT HOPMari3oBaHOI KifbKOCTi
KOHK gocnimKyBaHux reHis, Konm AaHi KOHTPOMNLHOT rpynu
Opanu sk «1», a pesynsTaTi 4OCHimKyBaHOI rpynu BU3Ha-
Yanu BIZHOCHO MOKa3HUKIB KOHTPOSbHOI. HopmanisaLio
BigHOCHOI kinbkocTi KOHK BukoHanm 3a metogom AACH i3
pedhepeHc-reHoM rnilepanbaeria-3-cpocar gerigpore-
Hasu (GAPDH). JocnimkeHHs 3aiicHunu Ha 6asi Binainy
MOJEKYNAPHO-TEHETUYHUX AoCcnimxXeHb HaByanbHoOro
mezyKo-nabopaTopHOro LIieHTPY 3anopisbkoro iepxaBHOro
MEONYHOrO YHIBEpCUTETY.

CraTtuctyHe onpawloBaHHS AaHUX BUKOHanM 3a
fonomoroto naketa nporpam Statistica 13.0. (StatSoft
Software Ne JPZ8041382130ARCN10-J) 3a 3aranbHo-
NMPUAHATO METOAMKOK. FKICHI MOKa3HUKM MOPIBHANM
3a [ONOMOroK KpuTepilo X2 3 nonpaskoto Meiitca Ta
TO4HOro kpuTepito diwepa (F). 4ns ouiHoBaHHSA BHECKY
nonimopdiamy rexis y BiporigHicTb po3sutky MPMO npu
HEAOHOLLEHIN BariTHOCTI PO3paxoByBanu BiAHOLEHHS
wakcis (BLL — odds ratio — OR) i3 Bu3Ha4eHHsm 95 % no-
Bipyoro iHTepsany (Ol — Cl). dawi, wo otpumanu, HaBeaeHi
SIK KiNbKICTb CiocTepexeHb (n), cepeaHe apudmMeTnyiHe
BENWYMHM (Mean), CTaHaapTHa NoOMUIIKa cepeaHboi (+m),
BiZJHOCHi BenuuuHy (abce., %), piseHb CTaTUCTUYHOI 3HaYY-
LwocTi (p). BigMiHHOCTI BBaXKanm CTaTUCTUYHO 3HAYyLLMM
npu p < 0,05. HopmanbHiCTb po3noAiny KiflbKiCHUX 03HaK
oLjiHtoBanM 3a gonomoroto kputepiiB LLanipo—Yinka ta
KonmoropoBa—CmipHoBa. CTaTUCTUYHI XapaKTepUCTVKY
MiX rpynamu nopiBHSANU 3 BUKOPUCTaHHSIM Henapame-
TpuyHoro kputepito Mann-Whitney U test.

PesyAbTati

3a pesynbratamy reHoTUnyBaHHA noniMopdismy
rs1143627 reHy IL1( y BariTHUX OCHOBHOI rpynu gocni-
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[pkeHHst romosnrotn GG eussunm B 12 (24 %) Bunagkax
OCHOBHOI rpynu AOCHiAKeHHS, reteposurotn GA —y 21
(42 %), romosurot AA—y 17 (34 %) Bunapkax Bignosia-
Ho. Jocnigmxytoun nonimopdiam rs1143627 rena IL1B y
BariTHUX KOHTPOMbHOI rpynu, roMo3nrotn GG BU3Hauvmm
y 13 (26 %) Bunapgkax, rereposurotn GA —y 16 (32 %),
romo3urotn AA y 21 (42 %) Bunagkax (puc. 1, 2).
Po3nogin anenis nonimopdiamy rs1800629 reHa
TNFa y BariTH1X OCHOBHOI rpynu JOCNIMKEHHS: TOMO3M-
rotn AA BusHadeHi y 5 (10 %) Bunagkax, rereposurotu
AG -y 12 (24 %), romoanrotn GGy 33 (66 %) Bunagkax.
MNig yac pocnigpxeHHs nonimopdiamy rs1800629 reHa
TNFa y BariTHUX KOHTPONbLHOI rpynu romoaurotn GG Bu-
3Haumnmn y 29 (58 %) sunagkax, rerepoaurotn AG —y 16
(32 %), romosurotn AA—y 5 (10 %) Bunagkax (puc. 1, 2).

uAA uGA uGG
18 I S TS
TNF a i) 24 66
0% 20% 40% 60% 80% 100%

Puc. 1. Posnogin reHoTunis npu nepeayacHoMy po3pusi MNofjoBix 0BONOHOK NPy HEAOHOLLEHIR
BaritHocTi (%).

uAA uGA GG

L1p Hmﬁzﬁ
TNFa hn#m#

0% 20% 40% 60% 80% 100%

Puc. 2. Poanogin reHoTVniB iMyHOPErynsTOpHUX reHiB y rpyni KOHTponio (%).

40 :
B 26-27 TWXKHIB

30
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0

Puc. 3. Mogin BaritHnx (%) 3anexHo Bia TepMiHy MaHidectauii MPT0.

m28-30 TUKHIB
H 31-32 TWXHI

B 33-34 TUXKHI
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IL 1B AA TNFaAA  TNFaAG TNFa GG

IL 1B GA

IL 1B GG

Puc. 4. Posnogin reHotunis (%) 3anexHo Big TepMiHy MaHicbecTauii MPMO.
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Ta6nuua 1. Acouiauis nonimopdiamy reHis uuTokitis i3 MPTO Ta nepegyacHnmm KpuTepii BKMOYeHHS1 B OCHOBHY rpyny AOCHigKeH-
nonoramu B 3anopiskkin nonynAul HS — NepeaYacHuii po3pyB NNoJoBKX 060MOHOK y 2634

. TVKHI recTauii 3 iHiLjavuieto Hagani nepegyacHUX NonoriB.
Anensb / Public 95 % Cl X2 \ . \ . .
T Jocation [Nogin BariTHUX 3anexHo Bif TepMiHy MaHichecTauii MPMO
0,18 0,67

18 Allele G 12836810 1.13 0.65-1.98 HaBeOeHU Ha puc. 3, 3 AKOTO BWAHO, LLO HANGINLLIUM

151143627  Genotype GA 1,54 0,68-3,49 (36 %) 6yB BincoTOK BariTHUX y TepMiHi 31-32 TuKHi
Allele A 0,89 0,51-1,55 recraLyji.
TNFa Allele A 31575254 0,8 0,42-1,54 0,44 0,51 AHaniaytoun AaHi penepTyapy reHotunis Aocrimxysa-
rs1800629 Z?r}OtépeAG ?g; 8,22:;,% HVX npo3ananbHux unTokiHiB IL1B (rs1143627) Ta TNFa
e ’ T (rs1800629) 3anexHo Bia TepPMiHY BUHUKHEHHS TPT1O,
2,33764
] 163591
1,42682
3,01133
2,11519
0,60502
1,66821
3,08134
227,92942
2,45092
2,29957
1,85842
1,64234
23,10452
1 13,15050
3,76293
10,27674
13,71993
1,55819
7,29182
17,09218
64,40166
132,73886
91,02440
37,67662
19,42830
2,69394
12,21419
Relative Normalized Expression | 1,00000
0,10000 1,00000 10,00000 100,00000 1000,00000

Puc. 5. BinHocHa HopmanisosaHa excripeciss mMRNA nposananbHoro uuTokiHy IL1B y nnaveHTi y BariTHuX i3 nepeAYacHuM po3prBoM NNoAoBKX 06ONOHOK NPy HEAOHOLLIEHI BariTHOCTi
(fold-change, Hopmanisauist 3a MmeTogom AACt 3 pedbepeHc-reHom GAPDH).

22,44166
7,07175
19,72462

9,24885
18,89440
17,22235
10,29444
12,47339
77,10090
70,04282
2,79911
52,05736

139,23657
38,21654
7,82890
5,67078
4,67707
7,03897
5,561966

2,76720
33,22163
11,01191

28,82469
31,33037
3,45615

38,31554
1,23083

8,91030

Relative Normalized Expression = 1,00000

0,10000 1,00000 10,00000 100,00000 1000,00000

Puc. 6. BigHocHa HopmanisoBaHa ekcnpeciss mMRNA nposananbHoro umTokiHy IL 1B y nnogosux o6onoHKax y BariTHUX i3 nepeavyacHnM po3puBoM NnopoBux 060MOHOK NpU Hedo-
HoLLeHiit BariTHocTi (fold-change, Hopmanisauis 3a metogom AACt 3 pechepeHc-reHom GAPDH).
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BUSBNEHO: Y 26—27 TWkHIB rectayji y Barithux i3 MPr1O
HECMPUATAVNBUMM FeHOTUNaMM, WO NigupyTh, — No
75 % — 6ynn GA IL1B i GG reHa TNFa (puc. 4). Y TepMiHi
manicpectauji NP0 28-30 TvxxHi penepTyap HecnpuATK-
BMX FeHOTUNIB, 5K NigupytoTb, ByB TM camum — GA IL13
(58,3 %) Ta GG reHa TNFa (66,6 %). leHotunm GG IL1B3
(rs1143627)i GG TNFa (rs1800629) 6ynu HeCnpusITvBIMM
y BariTHux B 31-32 TvxHi — 44,4 % Ta 66,7 % signosigHo.
B 33-34 TvxHi BariTHOCTi reHOTMNaMK, LLO NignpytoTh, — MO
58,3 % — 6ynu romoaurotvt AA IL1B Ta GG TNFa.

0,03926

Relative Normalized Expression

0,01000 0,10000

Original research

He Baanocs BUSBUTY CTAaTUCTAYHO 3HAYYLLI BiGMIHHO-
CTi 32 KOXXHUM reHoTunom nonimopdiamy rs1143627 (GG,
GA TaAA)rena IL1[3 Mix OCHOBHOIO rpyrnoto AOCTIIKEHHS
Ta rpynoto koHTponio (x? = 0,18, OR (GG) = 1,13; 95 %
Cl: 0,65-1,98; OR (GA) = 1,54; 95 % CI: 0,68-3,49; OR
(AA) =0,89; 95 % CI: 0,50-1,55 BignosigHo, p > 0,05).

Mix oCHOBHOIO Ta rpynoto KOHTPONO 3a BCiMa arne-
nsmu nonimopdpiamy rs1800629 (AA, GG 1a AG) reHa
TNFa cnocTepiranu TeHaeHLUito, LWo He Habyna cTatuc-
TWUYHOI 3HavyLwocTi — x? = 0,44, OR(AA) = 0,8; 95 % CI:

091557 1l
2,48211
4,49086
5,38111
4,65966
2,97453
1,91633
5,15430
562277
1,15031
1,80287
5,72861
1,83846
1,66447
; 1,17111
545911
3,86237
13,4605
517393
4,13836
4,94900
1.46000 62,76468
2,55028
598112
4,34900
1,55673
2,55702
1,00000
1,00000 10,00000 100,00000

Puc. 7. BigHocHa HopmanisoBaHa ekcnipecisis mRNA nposanarbHoro umTokiHy IL 17A B nnaueHTi y BariTHUX i3 nepenyacHuM po3puBOM MIIOA0BUX 0GONMOHOK NP HELOHOLLEHIi
BaritHocTi (fold-change, Hopmanisauis 3a metogom AACt 3 pecpepeHc-reHom GAPDH).

8,01744

2,52643

0,35726

3,67776

7,04676

3,30422

6,75016
6,15281

4,45621
27,54484
25,02329
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13,65313
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40,03284
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4,01041

Relative Normalized Expression
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Puc. 8. BigHocHa HopmanisoeaHa ekcnpeciss mMRNA nposananbHoro uuTokiHy IL 17A B nnofosux 060M0HKax y BariTHIX i3 nepesyacHM po3puBoM NogoBux 06ONOHOK Npy Hepo-
HoLLeHiit BariTHocTi (fold-change, Hopmanisauisi 3a meTopom AACH i3 pechepeHc-reHom GAPDH).
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IL1b/IL17A mRNA expression heat maps plot

1 I I | ]
2 I I I
3 I ] I
4 I I 200
s /I 00
6
7 |
8
150
100
[
50

IL1b placenta
IL1b membranes
IL17A placenta
IL17A membranes

Puc. 9. TpaHckpunuiiHa akTUBHICTb reHiB nposananbHux umTokikiB IL1B i IL17A y nnaueHTi Ta
nnopoBux 060MOHKaX BariTHIX i3 NepeaYacHiM Po3puBOM NOA0BUX 060NOHOK NPY HEAOHOLLEHIR
BaritHocTi (heat map plots, BkopucTaHo nakeT cTaTucTuyHoro aHanisy GraphPad Prism v7).

m [lyxe BUCOKWIA piBeHb ekcnpecil = Bucokuit piseHb excnpecii
= CepefiHin piBeHb ekcnpecii Hwu3bkuii piBeHb ekcnpecit

100 %
90 % 20,69 31,07
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60 %
50 %
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10 %
0%

IL 1B placenta IL 18 amnion IL 17a placenta IL 17a amnion

68,97

Puc. 10. Oco6nmsocTi ekcripecii M-PHK npo3ananbHix LMTOKIHIB Y KNiTUHAX NNaLeHTy Ta NnofoBuxX
obonoHkax (% BariTHuX).

*: CTATUCTUYHO 3HauyLLi BiAMiHHOCTI p < 0,05 (Mann-Whitney U test) nopiBHsHO 3 ayxe HU3bkuM

piBHEM eKcripecii; **: cTaTUCTMYHO 3HaYyLLi BiaMiHHOCTI p < 0,05 (Mann-Whitney U test) nopisHsHO
3 [ly)Xe BUCOKUM PIBHEM EKCMPeCii.
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0,42-1,54; OR (GG) = 1,25; 95 % CI: 0,65-2,39; OR
(AG) = 0,67; 95 % CI: 0,28-1,62 BignosigHo, p > 0,05.
Pesynbrat MynsTunnikatMBHOI Modeni ycnaakyBaHHs
HaBepaeHi B mabnuuj 1.

[ns BUAINEHHS KMOYoBUX iIMyHOOMOCEPEaKOBaHMX
naHok po3sutky MPIO npu HegoHOLLEHIN BariTHOCTI
HACTYMHWIA eTan AOCHIMKEHHS — BU3HAYEHHS BiZHOCHOTO
piBHs MPHK nposananbHux umutokinie IL1B Ta IL17A Ha
MiCLieBOMY PiBHi OKPEMO Yy nnaueHTi Ta nrogosux o6o-
noHkax. OcobnmBOCTi TPAHCKPUNLAHOT aKTUBHOCTI reHa
CMCTEMHOIO Npo3ananbHoro LuTokiHy IL1f y nnaveHTi Ta
nnozoBux 060MoHKax HaBeadeHi Ha puc. 5, 6.

Big3sHaunmo, Lo aKTUBHICTb iMyHHUX KIiTUH Y Biono-
riYHOMy MaTepiani 300poBKX BariTHUX HOpManisoBaHa 3a
metogom AACt i3 pedpeperc-reHom GAPDH i B3sTa 3a
1. Mpo HanpyxeHiCTb i rinepakTUBHICTb Npo3ananbHoi
iMyHHOT BiAnoBiai Ha micuesomy pisHi npu MNP0 npu
He[OHOLLEHi BariTHOCTi CBIQYMTb Ay)Xe BUCOKUN piBeHb
MPHK reHa IL1( NOpiBHSHO 3 rpynoto KOHTPONH.

Pestomytoun oTpumani gaHi npo aktueHicTb IL163,
BiJHOCHa Hopmani3oBaHa kinbkictb MPHK Lboro reHa y
nnaueHTi y BaritHux i3 MNP0 wopgo koHTponio B cepea-
HbOMYy (mean) cTaHoBuna 25,08, y nnogosux 0bonoH-
kax — 23,83, WO CBiAYMTL MPO CYTTEBY iHAYKLIO Oro
TPaHCKPUNLINHOT aKTUBHOCTI.

MopmibHy TEHAEHLIit0 BUCOKOI EKCTPECiT cnocTepiranu
no-iHwomy, Th17-3anexHomy, untokiny IL17A. Ha puc. 7
i 8 HaBeAeHo, Y CKiMbkW pasiB NOPIBHAHO 3 rpymnoto 340-
POBWX BariTHUX 6yna BinbLUO aKTUBHICTb JOCTILKEHOTO
reHa npo3ananbHoi NaHKW iMyHHOI BiANOBIAj Y NN0A0BUX
000OHKaX | MEHLLIOK Mipoto Y nnaueHTi. Kinbkictb MPHK
reHa IL17Ay nnauenTi BaritHux i3 MPMO Lwogo KoHTponto
B cepeaHboMy (mean) gopiBHioBana 5,69, y nnogosux
obonoHkax — 19,31.

Ab6contoTHuiA pieeHb ekcnpecii MPHK reHiB imyHHoT
BignoBiai OyB Pi3HWM, WO 3yMOBWIO HEOOXIOHICTb BU-
3HAYEHHS CEPeAHbOCTATUCTUYHOMO TPaHCKPUMNLiAHOTO
npodpinto 3a kinekictio MPHK 'y 6ionoriyHomy matepiani.
YCi reHn MOXHa YMOBHO MogifneHi Ha 4 rpynu: 3 gyxe
BUCOKMUM PiBHEM EKCMPECIT, BUCOKUM, CEPEaHIM i HU3bKUM
pisHem. OBrosoptotoun HaeefeHi Ha puc. 9i 10 BipcoTkM
BariTHUX i3 NEBHUM PIBHEM aKTUBHOCTI Ha3BaHUX reHiB,
BiJ3HAYMMO: YacTKa BariTHUX i3 AYXEe BUCOKUM PiBHEM
ekcnipecii (48,27 %, p < 0,05) nposananbHUX LWTOKIHIB
IL1B Ta IL17A Byna came y nnogosux oboroHkax. Lle
nokasye naToreHe3 3ananbHuX i AeCTPYKTUBHUX peaKLin
y nnogoBux 06osoHkax y xiHok i3 MPMO npu HegoHo-
LLeHin BariTHoCTi. Y mabnuui 2 HaBeLeHO cepeaHbOCTa-
TUCTUYHUIA piBEHb TPaHCKpUNLi LmTokiHiB IL13 Ta IL17A
Ha MicLeBOMY PiBHi 3aMeXHO Bif rectauiiHoro TepMiHy
BUHWKHEHHS MPTMO.

06roBopeHHA

MepepnyacHi nonoru sk rnobanbHa npobnema notpedye
rnobanbHux piweHb. OcTaHHi AOCNIoKEeHHS reHoMa
pO3KpUBaOTL iHpOpMALIito ANS PO3YMIHHSA NPWUYKH Ne-
penyacHux nonoris. [ns Toro, Wwo6 NOBHICTHO OLHWTK Ta
3po3ymiTh natoreHe3 po3suTky MNP0 Ta nepegyacHnx
MOIIOriB, BXKNMBI JOCTIMKEHHS 3 BUKOPUCTaHHSAM METOZIB
CeKBEHYBaHHS BCOKOI NPOMYCKHOI 3AaTHOCTI Ta CekBe-
HyBaHHsI Liinioro reHoma. Tomy 3aBfaHHs nornsrae y BUsiB-
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Tabnuus 2. TpaHCKpUNLiHWIA NPoginb reHiB npo3anansHoi iIMyHHOT BIANOBIA| Y KNiTUHAX NNALEHTU Ta NII0A0BUX 000MOHKaX 3aNeXHO Bif TEPMiHY

Original research

BUHUKHEHHS NepefyacHoro po3pusy nnogosux 06onoHok (Mean (L-H))

LinTokiH/ nokanisauis 26-27 TXHIB 28-30 TUXHIB 31-32 TUXHI
n=4 n=8 n=10

IL1B nnaueHTa 2,32 65,67 7,05 14,86
(1,43-3,76) (1,67-227,93) (0,61-13,72) (2,12-37,68)
IL1B nnogoBi 060mM0HKM 9,11 46,41 12,42 22,74
(2,80-19,72)* (1,23-139,24) (2,77-38,22) (3,46-52,06)*
IL17A nnaueHTa 3,88 10,08 4,49 3,45
(1,80-5,38) (0,04-62,77) (0,92-13,45) (1,17-5,98)
IL17A nnoposi 060MoHKM 12,82 24,55 22,87 11,95
(0,36-40,56)* (1,64-49,74) (3,68-130,67)* (2,42-29,03)*

33-34 TxHi
n=7

*: CTATUCTUYHO 3HaYyLi BigmiHHoCTi p < 0,05 (Mann-Whitney U test) nopiBHsiHO 3 piBHEM ekcnpecii 4OCMimAKyBaHOrO LIMTOKIHY Y MnaLeHTi.

NEHHI XIHOK i3 BUCOKAM CTYMEHEeM pU3uKy AN HagaHHs
NepCOHani3oBaHoi MeaMYHOI JOMOMOMM Ta 3MEHLLEHHS
BiICOTKA NEPeAYaCHUX MOSONiB, i, IK HACMIAOK, 3HKEHHS
nepuHaTasbHOi 3aXBOPIOBAHOCTI Ta CMEPTHOCTI.

Y 3B’A3Ky 3 HaBedeHWM BUHWKNA HEOOXiOHICTb
BMBYEHHS MyTauin reniB IL18 (rs1143627) i TNFa
(rs1800629) y nonynsii 3anopiabkoro perioHy Ans Bu-
3HaueHHs ixHboi poni B natoreHesi MNP0 i nepegyacHmx
MonoriB Ans BUSIBNEHHS 3aKOHOMIPHOCTEN | MeXaHi3MiB
¢hopmyBaHHs MNP0, BU3Ha4eHHS rpyn BUCOKOTO PU3MKY,
paHHbOI AiarHOCTUKK, MPOrHO3yBaHHS Ta NpodinakTuku. B
YKkpaiHi He 30iliCHI0Bany BUBYEHHS Takoi kKoMBiHaLlii reHiB
Y Ui naTonorii Ha No4aTKy LbOro AOCHIMKEHHS.

TNFa HanexuTb 4O CMCTEMHUX Mpo3ananbHUX
LIMTOKIHIB, € LIEHTParnbHUM Perynstopom iMyHHOI Bid-
MOBIAj, Bifirpae Kno4oBy ponb Yy 3anycky 3anarnbHuX
peakuiil 3aBASKM TakMM BNACTMBOCTSM, SIK akTMBaLlis
NeKoLWTIB, iHAYKYBaHHS NPOAYKLT iHLLIMX Npo3ananbHMX
LIMTOKiHIB — iHTepnenkiHy 1B. IL13 BnnmBae Ha cyanHHUn
onip, akTMBYe EHAOTENIN, Cnpusie aaresii NenKouuTiB 40
€HOoTenNilo WNAxoM 30inblLeHHs eKcnpecii peLenTopis
agresii Ha eHoTeNianbHUX KMiTMHaX cyauH. BigsHaya-
10Tb, L0 MaTepi, B SIKUX Yy HaBKOMONMigHMX Bogax byna
36inblueHa koHueHTpauis TNFa, Hagani yacTiwe manm
4iTew i3 NCUXIYHMMK po3nagamu.

Bepyun go yBarw, Lo rinokcis aktueye cuHTe3 TNFa
KiTUHaMM aMHiOHY, XOpioHa AeuuayanbHoi Ta NojoBUMMI
TKaHUHaMM, LLO NMPWU3BOAWTB [0 NOPYLLIEHb CUCTEMM FeMOC-
Tasy, AUCPYHKLIT eHOOoTENIo KNITUH MIaueHTy, 3MiHM MaT-
KOBO-MIaLeHTapHOrO KPOBOOGIrY, MOCUNEHHST MPOHUKHOCTI
NnaLeHTH, @ OTXKe 0 BHYTPILLIHLOYTPOGHOIO CTPaKaaHHS!
nnoga. Bucokmin piseHb TNFa Moxe ByTi nmyckoBum chak-
TOPOM 3ananbHUX AeCTPYKTUBHUX peaKLiil y nnaveHTi, Lo
CMPUYMHSAIOTB iLemito i ainsHok. Kpim Toro, nigBuLLEeHHS
piBHSA Npo3ananbHUX LIMTOKIHIB Y CEpeaoBHLL, LLIO OTOYYE
eMOpIiOH, MOXe MaTu CyTTEBUW BMMMB HA MO30K, IO
PO3BUBAETLCS, NPU3BOANTY O MOPYLLEHHS MPOHVUKHOCTI
rematoeHuedaniyHoro 6ap’epa 1 NOsiBU HEBPOMOTiYHOI
CYMMTOMATUKW B PAHHLOMY Nepioi HOBOHAPOKEHOCTI.

IL1B € ueHTpanbHUM MeAiaToOpoOM JIOKaNbHUX i
CUCTEMHMX 3ananbHux peakuii. 38's3yBaHHs IL1B i3
peLenTopamm B MaTepUHCLKOMY OpraHiami € HeobXigHUM
Anga iMnnaxTauji, cTumynioe nponidepadito KnitiH, Lo
YTBOPIOKOTbL MiaLleHTapHuin 6ap’ep, BUBIPKOBO aKTuBYeE
MpOLeCH CUHTEe3y 1 cekpeLlii CTepOoiAHUX FOPMOHIB, piBEHb
SKUX BNIMBae Ha nepedir BariTHocTi. 3 iHLworo 6oky, Ans
IL1B xapakTepHa 3gaTHICTb CTUMYMIOBATW MPOAYKLLO
npocTarnaHamHiB, TUM caMUM 3anyckaTu MexaHiamu
nepeaYacHoro BiLTOPTHEHHS NMoAY.
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Sata F. et al. (AnoHis) gosenu 38’s30k nonimopdiamy
nposananbHux umTokiHiB IL1B Ta IL1a 3 nepeayacHnvn
nonoramu [8]. Mi3Hiwe B JOCMIMKEHHI, IO BUKOHAHE
H. M. Jones, C. Holzman, Ha BenuKiin penpe3eHTaTvBHil
BuGipui xiHok CLUA (n = 3019 3a 6 pokiB CNOCTEPEKEHHS)
nonimopdoiam reHa IL1[3 KOHTPOBEPCIAHO NPeACTaBNEHUI
SIK HeacoLiioBaHWI i3 nepegyacHMu nonoramu [9]. Ha
MeHLWin BubipLi xiHok [aHii nigsuwernii pusuk MM Ta
SNP IL1B i TNFa npogemoxcTpyBanu M. V. Hollegaard,
J. Grove [11]. Bcynepey gocnigxerHto M. V. Hollegaard
MW He BU3Hauunu acouiauito nonimopdismy IL1B
(rs1143627) 3 BUHMKHEHHAM PO npu HedoHOLLEHIN
BariTHOCTI Ha nonynsLii 3anopi3bKoro perioHy.

Moura E. et al. nokasanu, wo nonimopcizmu TNFa,
iHTepdepoHy y Ta IL6 acouinoBaHi 3 nepegyacHUMu no-
noramu [7]. Bitner A, Devi S. G. y cBOIX SOCTimKEHHSX HA
nonynsuii xiHok MonbLui Ta IHAil BiANOBIAHO He BUSIBUNK
acoujauii TNFa 3 nepegyacHummn nonoramu, iHidinosa-
Humm MPIMO [10,12]. Mu Takox ouilnnm BHecok TNFa
(rs1800629) y reHeTUYHy CXWIBHICTb BariTHUX 4O ne-
penyacHux nonoris. [losectu 38’30k TNFa (rs1800629)
i3 BUCOKMM CTyneHem puauky MPMO npu HegoHOLWEHIN
BariTHoCTi B 3anopisbkiii 06nacTi He BAANocs.

Bigkputnii pecypc GeneMania (https://genemania.org/)
[ae amory OGyayBaTu reHHi Mepexi, siki JonomaraoTb
BU3HAYMTW, SIK FeHW-KaHaMAATU B3aEMOLiKTb 3 HLLIMMK
reHamu. Ak BUAHO 3 puc. 11, 4o cknagy reHHoi Mepexi,
L0 KOHTPOSIOE aKTWBaLilo Npo3ananbHOl iIMyHHOI Bid-
noBiAi, BXOAATb AOCHIMKYBaHi reHu, siki BNNMBatoTb Ha
BIANOBiAb KNiTUH Ha ninononicaxapua Ta iHLWi Monekynm
bakTepianbHOr0 MOXOMKEHHS, akTuBaLlito 3ananbHol
naHkun imynitety (IL17A, NFKB1A, SQSTM1). KoxHa
reHHa Mepexa B3aeMofii Mae BiAnoBigHe NoCUNaHHs Ha
ny6nikawii HayKOMETPUYHMX XypHaniB CBiTy. HalTiCHiLLi
(hyHKLiOHanbHI 38'A3kn cnocTepiranu Mix reHamu TNFa,
IL1B, NFKB1A Ta IL1R1.

MipcymoBytouM faHi JOCTimpKyBaHOrO penepTyapy re-
HiB SNP, L0 BKMHOYEHI B AOCNIMKEHHS, HE OTPUMani CTa-
TWCTUYHOI 3HaYyLLOCTi 3a Mapkepamu IL1P (rs1143627) i
TNFa (rs1800629) ik acoLinoBaHWX i3 BUCOKUM PU3UKOM
MPMO i nepeayacHux nonoris y 26—34 TkHi rectadlii.
Tomy HacTynHa gocnifHuuUbKa ToYKa AOCHIMKEHHSA —
TPaHCKPUNLLIAHUIA Npodinib Npo3ananbHMX UMTOKiHIB IL1[3
Ta IL17A y nnaueHTi Ta nnogosumx obonoHkax npu MPMO
MpW HEZOHOLLEHI BariTHOCTi.

3aranbHUM Hegonikom Garatbox JOCTIMKEHb € Te,
LU0 BOHM BM3Ha4aloThb KinbKiCHWIA Gik 3MiH (MiaBULLEHHS
ab0 3HVKEHHS BMICTY TVX UM iHLIUX BIONOriYHO aKTUBHUX
PEYOBWH, KifIbKOCTi peLienTopiB, PiBHS FOPMOHIB), ane He
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OpuriHaAbHI AOCAIAXKEHHS

IL17RA
EGR4 TNFRSF1A
HNRNPA1 MAESKS
TNFAIP3 IL1R1
IL1RN A2M
UBE2N SQSTM1
NFKBIA CEBPA
TICAM2 IL17F
IL1RAP TNFRSF1B
IL1R2 CASP1
. MAPK8IP2 .
[ «niTwHHa BignoBiAb Ha ninononicaxapug,
[ «niTwHHa BiANOBIAb Ha MONeKynn 6akTepianbHOrO NOXOMKEHHS
[ nposananbHa iMyHHa BianoBsiab

roctpa nposanarnbHa iMyHHa BianoBigb
aKTMBaLUis Npo3ananbHol BianoBiai

aKTuBaLis rocTpol npo3anansHoi BianoBiAj

Puc.11. TeHHa Mepexa B3aemopii nposananbHux uutokiie IL17A, IL18 Ta TNFa.

316

BMBYaIOTb DiONOriYHe 3HaYEeHHs LMX NOKas3HWKIB. AHani3
Oyab-IKOro NpoLeCy B acnekTi An3perynsuiiHoi natonorii
notpebye po3yMiHHa 6ionoriyHOi 3HauyLLOCTi 3MiH, Lo
BUSIBNSAKOTb, — BOHW € NATOreHETUYHUMI YU CaHOreHe-
TUaHUMK. JoCnimKeHHs cTaHy eKkcrnpecii reHiB mMatTb
NEBHi nepesarn AN PETPOCMNEKTUBHOIO OLHIOBAHHS
xapaktepy nepebiry natoreHeTU4HUX i CaHOreHeTny-
HUX MPOLIECIB, @ TAKOX NS MPOrHO3yBaHHA PO3BUTKY
HOBOHaPOKEHOTO.

3a pesynbratamn HaLOro OCMIMKEHHS, Y TKAHWHi
nnaueHT! Ta nnogoBux 06omnoHok xiHok i3 MPMNO Ta
nepefyacHUMmM nonoramu y 26-34 TwxHi rectauii Big-
3HAYeHO BUPaXEHE MiABMLLEHHS iIHTEHCUMBHOCTI eKcnpecii
IL1B Ta IL-17A. diana3oH oTpMMaH1X 3Ha4€Hb BigHOCHOT
HopmanisoBaHoi ekcnpecii MPHK reHa IL1B y nnaueHTi
ctaHoBuB 1,43-227,93 (mean — 25,08), nnogosumx
obonoHkax — 1,23-139,24 (mean — 23,83). 3HaueHHs,
NOrpPaHUYHi 3 AaHUMM KOHTpOnbHOI rpynm (<1,00-1,15),
pEeeCcTpyBanu B OAHOMY 3pa3Ky TKaHUHU MAaLeHTH, Lo
ctaHoBuno 3,45 %. KonmBaHHs dianasoHiB 3Ha4YeHb,
LLO HWxui Big cepeaHboro (1,42-23,1), ki nokasysanm
MOMIPHO BUpaXeHe 3pOCTaHHS MOPIBHAHO 3 rpynowo
3aranom, crocrepiranu y 23 3paskax TKaHuHW nnaveH-
™ — 82,14 % cnocTepexeHb. 3Ha4eHHs piBHS ekcrpecii
BULL, HiX cepenHe (37,68—227,93), KoTpi AeMOHCTpyBanu
HanbinbLUi BiOXUNEHHS B KOHTPOMIO, criocTepirany B
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17,86 % pocnigxyBaHUX 3paskiB TKAHWHW MALEHTY.
Y TkaHWHI NnoaoBux 000MOHOK HaMBINbLUi BiAXUNEHHS
BiZ KOHTponto BusiBUNM y 32,14 % 3paskiB (excnpecis
BULLE, HiXX cepenHe 28,82-139,24). Omxe, 30inbLIEHHS
BiZJHOCHOI HOpMani3oBaHoi ekcnpecii (KpiM norpaHnyHNX
3HaveHb) IL1[ BusiBneni y 96,43 % Bunagakis yciei BUBipku
3 MepeBaxaHHsIM CyTTEBMX BigxuneHb (p < 0,001).

Ananisyroun ekcnpecito reHa IL1f3 3anexHo Big Tep-
MiHy maHidectauii MPMO, BctaHoBUnK: i MiHIManbHi
3HauveHHs 2,32 (1,42-3,76) cnocTepiranu y nnaueHTi B
TEepMiHi rectauii 26—27 TWXHIB, MakCUMarbHe 3HaUYEHHS —
65,67 (1,86—227,93) y 28—30 Tv>KHIB TaKOX Y NnaLeHTap-
Hill TKaHWHI. Y nnogoBux 06onoHKax Bu3Ha4uunu B 46,41
pasa BuLLY MOPIBHSHO 3 TPYMOK KOHTPOIKO EKCMpecito
m-PHK IL1B y 28-30 TwxHiB BariTHOCTi Ta 22,74 pasa y
33-34 TvxHi BignoBigHo. Taka LWMpoka amMmnnitTyaa Konu-
BaHb CBIYMTb, WO Y BariTHKX i3 MPMO npu HeQOHOLLEHIN
BariTHOCTI piBEHb 3ananbHUX NPOLECIB Y TKaHUHI Bapitoe
B LUMPOKMX MEXaX.

IL-17 npoaykytoTb ik T-xennepu 17 Tuny, Tak i rpyna
BpomkeHux ILC3 (3 innate lymphoid cells), 06uasi nony-
nauii akux ekcnpecytotb RORYT (RAR-related orphan
receptor gamma), TpaHCcKpUNLiAHUIA Npodinb sikoro Oyae
BMCBITNIEHO B ManbyTHOMY AOCTMKEHHI. [L-17 akTuBHO
3arnyyae HeMTpomInu y TKAHWHY i IHAYKYE 3ananeHHs.

Poamax oTprmaHux 3Ha4eHb BiAHOCHOI HOpMarni3o-
BaHoi ekcnpecii MPHK reHa IL-17A 6yB MeHLIMM, Hix
IL1B Ta y nnaueHTi ctaHoBuB 1,15-62,76 (mean — 5,69),
nnogoBux obonoHkax — 1,63-130,67 (mean — 19,31).
3Ha4eHHs1, NorpaHuYHi 3 JaHUMW KOHTPOIBHOI rpyny,
(<1,00-1,15) 3apeectpyBanu y 3 3pa3kax TKaHUHU Mna-
LIEHTI Ta B 0AHOMY 3pas3Ky NrofoBux 0bonoHok — 6,89 %.
KonveaHHs1 giana3oHiB 3HayeHb, ki BULL, HX cepenHe
i MoKasyBanu OyxXe BUpaxeHe 3pOoCTaHHs MOPIBHSHO 3
rpynoto 3aranom, croctepiranu B 9 3paskax nnogoBumx
060m0oHoK, wo craHosuno 31,03 % cnoctepexeHb. Y
TKaHWHI NNaueHTn HalbiNbLUi BiOXWUEHHS Bi KOHTPOMO
BusBunny 13,79 % 3paskis (eKCnpecist BuLLE, HX cepeaHe
5,73-62,76).

MexaHi3amu nposananbHoi MegiaLii Yepes akTuBaLito
IL-1B Ta IL-17A moxyTb ByTn npudmHoto possutky MNPIMO
y 26-34 TKHI recTauii; ix po3rnsgalTb K MOXIMBI iH-
[yKTOPW MporpecyBaHHs 3axBoptoBaHHs. [ig Yac aHanisy
ekcnipecii reHa IL17 A B13Haumny neBHi 0cOGNMBOCTI, SIK-OT
CyTTEBE 3pPOCTaHHsI MOKa3HWKa Yy MIoAoBMX 060MOHKax
MOPIBHSIHO 3 MaLEeHTapHOK TKaHUHOW. Y 28-30 TUXHIB
BUHMKHeHHs [P0 pieeHb ekcnpecii IL17A y nnogosux
obonoHrkax By y 24,55 pasa GinbLuniA, HX y NPaKTUYHO
3[0POBYX XiHOK i3 ¢hidionoriyHnm nepebiroM BariTHOCTI Ta
nonoris, y 31-32 TvxHi — 22,87 pa3sa BianosigHo.

Pe3ynbraty BigHOCHOI HOpMani3oBaHOi ekcnpecii
reHiB IL-1B Ta IL-17A BusiBUnMCS 4OBOMi HEOUIKYBaHUMU.
OueBnaHO, L0 Taka BUCOKA IXHS aKTuBaLlis NMoB’'s3aHa 3
HasIBHICTIO MOTEHUHMX niraHAiB (MiKpoGHMX naTepHiB),
3aaTHUX oro akTveyBaTu. Cepen BigoMux 06’exTiB i3 Ta-
KOI0 3[aTHICTIO Ta HasBHICTIO B PEMPOAYKTUBHUX LUMSXaX
(SK-0T eHOOMETPIT) XiHKM MOXHA BUGINUTU Psif YMOBHO
naToreHHux Ta obniraTHUX MIKPOOPraHi3MmiB, ki MICTATb
aHTUreHHi KoHdirypauii (ninonpoteigy, nentupornikaH,
rnikoninigwn, 3uMo3aH rpubis), LLO 3AaTHI akTUBYBaTH pe-
LIenTopy BPOKEHOTO IMYHITETY i, IK HACNIZOK, peLenTtopun
afanTuBHOI iMyHHOI BignoBiai. OgHaK yMOBHO NaTOreHHi
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30YHVKM He niansiraloTs 060B’SA3KOBIN MeAMKaMEHTO3HIN
enimiHauji. He BMKIHO4EHO, LLO BnacHe Ll GakT 3a [o-
MOMOTOI0 10 KiHLS! He 3'ICOBaHNX MEXaHi3MIB i nigTpumye
po3suTok [MPIO npu HeLOHOLLEHI BariTHOCTI.

BucHoBKU

1.'Y nonynsuji 3anopi3bkoro perioHy BiACYTHS Bipo-
rigHa kniHiyHa acouiauis Mix reHamn IL1B (rs1143627)
Ta TNFa (rs1800629) i BUCOKMM pU3NKOM PO3BUTKY
nepeaYacHoro po3pumBy NnogoBMx 06GOMOHOK NpU HeJo-
HOLLIEHiV BariTHOCTI.

2. Mertop 3T-MNJP-PY gas 3mory BUSBUTW iMyHOONO-
cepeakoBaHi naHku po3suTky MPIMO Ha MicLeBOMY piBHI
B TEpMiHi rectaujii 26—34 TWxHi, a came TpaHCKpUNLnHY
iHOYKUito reHiB npo3ananbHux umTokiHiB IL16 Ta IL17A.

3. Bucokmin TpaHckpunuinHmiA npodink npo3anans-
HUX LMTOKIHIB y NniogoBux 0BonoHKax iHiLitoBaB paHHin
Mo4YaToK NOMOroBOi AiANBHOCTI Ta NepeaYacHUX norioris,
a HU3bKUN | CepeHin piBeHb aKTMBHOCTI Ha3BaHWX reHiB
AK 'y NnaueHTi, TaKk i NogoBMX 060MOHKaxX CrpuUsiB Npo-
NOHryBaHH!0 BariTHOCTI, BYaCHil NpoghinakTyL CuHapomy
LVXarnbHVX po3nagliB HOBOHAPOMKEHOTO Ta NPU3HAYEHHI0
npeBeHTVBHOI aHTubakTepiansHoi Tepanii.

MepcnekTMBM noganbLWMX AochimKeHb. [TnaHyemo
NPOLOBXWTY BUBYEHHS! iIMYHOMOTYHOI CKIaf0Boi PO3BUT-
ky MPIO 1 nepeg4acHWX Nororis, 30KpeMa BU3HA4YUTU
€KCMPECi0 BPOMKEHUX Ta aAANTUBHUX KOMMOHEHTIB iMy-
HiTeTy: kinbkocTi MatpuuHoi PHK TLR2, TLR4, a Takox
TPAHCKPUMLINHUX PaKTopIB, IO PerynioTb AndepeH-
LitoBaHHS nimcpouuTiB y Hanpsami Th1-, Th17- Ta Treg
y AeunayanbHii nnaueHTapHin TKaHWHI Ta NogoBux
000rOHKaXx.

[HLLIKIA HanNpsM SOCTimKeHb — NOPIBHASIBHE OLHIOBAH-
HS1 3aNeXHOCTI MK 3ananbHUMKM 3MiHaMK Yy NnaueHTi Ta
nnopoBux obornoHkax, TpuanuM 6e3BoAHMM NEPIooM i
JaHUMW BigJaneHoro KataMHesy OiTel, Ski HapomKeHi B
TepMiHi rectauii 26—34 TuxHi Big matepis i3 MPIMO. Lle
iCTOTHO nokpawwmTb podymiHHa MPMO 1 nepegvacHWx
nonorie, cnpusiTume opMyItoBaHHIO 06Csry naToreHe-
TWYHUX NPEBEHTUBHIX 3aXO0AiB.
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AHanu3 BapuabeAbHOCTH CEpAEUYHOro pUTMa
y 60AbHbIX C NePBUYHOU U NOBTOPHON UHBa3UEW OCTPULLAMHU
AO U MOCAE Kypca cneuuduyeckon Tepanuu

K. A. CTenaHYeHKoO

XapbKoBCKas MeAULMHCKas akaAeMUSA MOCAEAMMAOMHOTO 06paSOBaHMH, YkpauHa

Lenb paGOTI:-I = N3y4nUTb COCTOAHUE BEreTaTBHOW HEPBHOM CUCTEMbI U afanTaLyOHHO-KOMMEHCATOPHbLIX MEXaHN3MOB Yy
B3POCIbIX 60mMbHbIX SHTepOGVIOSOM C pa3H0171 AONUTENbHOCTBLIO MHBA3N OCTpULUAMU 10 U NOCNe NpoBEeAEeHUA Kypca aHTUrerb-
MWHTHOW Tepanuu ¢ NOMOLLbI0 MeToaa Bapma6eanocm CepaeYHoro putma.

Martepuansl u metoabl. O6cnenoBany 60 B3pocnbix MyxyuH (Bo3pacTom 19-24 roga) ¢ aHTepobmo3om (OCHOB-
Has rpynna), KOToOpbIX B XO4e UCCrefoBaHUs Nogenunu Ha 2 rpynnbl 60NbHbIX C Pa3HON ANUTENbHOCTLIO SHTEe-
pobuosHoi nHeasuu. B 1 rpynny Bownu 35 KypcaHTOB C NepBMYHON 3HTepOOMO3HOM MHBa3Wel. BTopyto rpynny c
NOBTOPHOW UHBA3MEN OCTpULLaMU (penHBa3mnei) coctasunm 25 yenosek. B kauecTse koHTpons obcnegosaHo 30 npakTuyeckut
300poBbIX ML, Kypc cneumdnyeckoii Tepanuu npoBoamny Me6eHaasonoM. [1ns oLeHKM COCTOSHUS BEreTaTUBHOIO romMeo-
CTasa WCrnonb30Banu METOA MaTeMaTU4eckoro aHanmuaa CepaeyHoro pUTMa no pesyrtataMm BapuabensHOCTU cepagyHoro
puTMa.

Pe3ynkrathl. 1o gaHHbIM BaprabenbHOCTV cepaeqHoro putma, Ans 60MbHbIX C NePBUYHOM 3HTEPOBNO3HON MHBA3NEN Xapak-
TEPHbI BbICOKME NoKa3aTenit abCOMTHBIX 1 OTHOCUTENBHBIX 3HAYEHMII BbICOKOYACTOTHOM HF -koMNOHEHTLI BapuabenbHOCTH
cepaeyHoro putma (2314,9 + 314,7 mc? 1 55,6 + 3,1 %), a Anst NaLUMEHTOB C NOBTOPHON MHBA3MEN OCTPULAMM — BbICOKUE
rnokasateny abComoTHBIX 1 OTHOCUTENbHBIX 3HAYEHWI 04EHb H3KOYACTOTHOW VLF-KOMMNOHEHTLI BapnabernbHOCTY CepaeyHoro
putma (1918,4 +205,9 Mc? 1 49,7 + 2,9 %). Mocne kypca aHTUreNbMUHTHO Tepanum y 60MbHbIX C NEPBUYHOA 3HTEPOBNO3HOI
VHBa3Wen oTMeYeHa HopManu3aums nokasartenen BapuabenbHOCTU CEepAeHHOro puTMa O YPOBHS rpynmbl KOHTPONs, a y
60nbHbIX C MOBTOPHOW UHBA3WEW OCTPULIAMU COXPaHSANMCL BbICOKWE Noka3aTenyt abComMOTHBIX 1 OTHOCUTENbHBIX 3HaYEHWI
0O4eHb HW3KO4YacTOTHOM VLF-KOMNOHEHTHI BaprabenbHOCTW CEpAeYHOro puTMa.

BbiBoAbl. Y BOMbHbIX C NEPBUYHO MHBA3WEN OCTpULEAMK OTMEYeHO npeobrnafaHne napacyMnaTuyeckoi perynsaumm B
MOZyNsLMM pUTMa cepaLa no nokasartersiv BapuabensHOCTM cepaeydHoro putma. Mpu NoBTOPHOM 3HTePOOMO3HON MHBA3WM
OTMEYEHbI SIBMEHMSI M3ObITOYHON LieHTpanu3aLmm ynpaerneHneM cepaeyHbiM pUTMOM 3a CHET HapyLLeHUsl B3aMOAENCTBIS
HafCcerMeHTapHOTO M CErMEHTapHOrO OTAENOB BETeTaTVBHON HEPBHOI CUCTEMBI MO Noka3aTensiM BaprabernbHOCTU CepaeyHoro
puUTMa, COXPaHSIILLMECS NOCHE Kypca aHTUreNbMUHTHOM Tepaniu.

AHani3 BapiabeAbHOCTI cepLeBoro putTmy y XBOpHX i3 NepBUHHOIO
Ta NOBTOPHOIO iHBa3i€0 roCTPUKaMM AO Ta MicAA Kypcy cneuudiuHoi Tepanii

K. A. CtenaHuyeHko

MeTta poGoTK — BVMBYUTM CTaH BEreTaTyBHOI HEPBOBOI CUCTEMM 1 afanTaLitHO-KOMNEHCATOPHUX MEXaHi3MIiB y [OPOCUX
XBOPUX Ha eHTepobioa i3 pi3HOlo TPMBANICTHO iHBasii roCTpUKamm 10 Ta Nicns Kypcy aHTUrenbMIHTHOI Tepanii 3a 4oNoMOrow
meToay BapiabenbHOCTI CepLEBOTO pUTMYy.

Marepianu Ta metogu. O6ctexmwnm 60 fopocnmux YonoBikiB (Bikom 19—24 pokw) 3 eHTepo6i030M (OCHOBHa rpyna), IKUX MPOTS-
oM JOCTZKEHHS NMOZINUM Ha ABi IPYNu XBOPUX i3 Pi3HOKO TpMBanicTio eHTepobio3HoT iHBasii. B 1 rpyny BBiwnm 35 KypcaHTiB
i3 NepBMHHOIO eHTepobio3Hoo iHBasieto. [ipyra rpyna 3 MOBTOPHOM iHBa3iE rocTpukamu (peiHBasieto) — 25 ocib. Ak KOHTponb
obctexunnm 30 npakTu4Ho 30opoByx oci6. Kypc cnewmdiyHoi Tepanii npoeoaunu mebeHaasonom. [ns ouiHioBaHHS CTaHy Bere-
TaTUBHOIO rOMeOCTa3y BYKOPUCTOBYBaNM METOL MaTeMaTUyYHOrO aHaridy CepLeBoro putTMy 3a pesynsratamu BapiabenbHocTi
CepLieBOro puTMy.

PesynsraTu. 3a faHnmu BapiabenbHOCTI CepLeBoro puTMy, s XBOPMX i3 NEPBUHHOK eHTePO6IO3HO IHBA3IEK XapaKTepHi
BUCOKi NMOKa3HUKN abCOMOTHUX i BIGHOCHMX 3HaYeHb BUCOKOYACTOTHOI HF-KOMNOHEHTY BapiabenbHOCTi cepLeBoro putMy
(2314,9 £314,7 mc? 1 55,6 = 3,1 %), a Ans NavLieHTIB i3 NOBTOPHOO iHBA3IEK rOCTPUKAMM — BUCOKI MOKA3HMKI abCOMOTHUX
i BIDHOCHMX 3HauYeHb AyXe HU3bkoyacToTHOI VLF-koMnoHeHTU BapiabenbHocTi cepueBoro putmy (1918,4 + 205,9 mc? i
49,7 + 2,9 %). MNicnga Kypcy aHTUrenbMIHTHOT Tepanii y XBOpUX i3 NEPBUHHOIO eHTepoBio3HOIO iHBasietd crnocTepirany Hop-
Mani3aLilo nokasHukiB BapiabenbHOCTI cepLeBoro putMy A0 PiBHS TPYMy KOHTPOMHO, @ y XBOPUX i3 MOBTOPHOHK iHBA3iE0
rocTpukamy 36epiranuncst BUCOKI MOKa3HUKM abCOMIOTHUX i BIGHOCHUX 3HaYeHb AyXe HWU3bKoYacTOTHOI VLF-KOMMNOHeHTH
BapiabenbHOCTI CepLEBOro puTmy.

BucHoBKK. Y XBOPWX i3 NEPBMHHO0 iHBA3IEK rOCTPUKaMM NepeBaxae napacumnatiyHa perynsuis B Mogynavii putMy cepus
3a nokasHukamu BapiabenbHOCTI cepLeBoro putmMy. Mpu NOBTOpHIM eHTepo6iO3Hil iHBa3I BiA3HaYatOTb ABULLA HAAIULLKOBOI
LieHTpanisaLii ynpaeniHHAM CepLeBiM PUTMOM YHACMIAOK MOPYLUEHHS B3AEMOAji HaACErMEHTapHOro Ta CerMeHTapHOro
BiAOINIB BereTatyBHOI HEPBOBOI CUCTEMM 3a NOKa3HUKaMKM BapiabenbHOCTi CepLeBoro putMy, ki 36epiraloTbCst nicns Kypey
QHTUreNbMiHTHOI Tepanii.
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Analysis of heart rate variability in patients with primary and secondary invasion
with pinworms before and after a course of specific therapy

K. A. Stepanchenko

Objective: to study the state of the autonomic nervous system and adaptation-compensatory mechanisms in adult patients
with enterobiasis with different duration of pinworm invasion before and after the course of anthelmintic therapy with the help
of the heart rate variability method.

Materials and methods. We examined 60 military cadets (men aged 19-24 years) with enterobiasis (the main group), among
whom two groups of patients with different duration of enterobiasis invasion were formed. The 1% group included 35 military
cadets with a primary enterobiasis invasion. The 2™ group with re-invasion — 25 military cadets, control group — 30 practically
healthy military cadets. The course of specific therapy was carried out with mebendazole. To assess the state of autonomic
nervous system, the method of mathematical analysis of the heart rate was used based on the results of heart rate variability.

Results. Patients with primary enterobiotic invasion had heart rate variability data characterized by high absolute and relative
values of high-frequency HF-component of heart rate variability (2314.9 + 314.7 ms2and 55.6 + 3.1 %), and patients with re-in-
vasion — high absolute and relative values of the very low-frequency VLF component of heart rate variability (1918.4 + 205.9 ms?
and 49.7 £ 2.9 %). We observed normalization of heart rate variability indicators up to the control group level in patients with
primary enterobiasis invasion after the course of anthelmintic therapy. Whereas, high absolute and relative values of very
low-frequency VLF-component of heart rate variability indicators in patients with re-invasion were preserved.

Conclusions. Patients with primary pinworm infestation have predominant parasympathetic regulation in cardiac rhythm mod-
ulation. Patients with re-invasion have excessive centralization of cardiac rhythm control due to a disruption in the interaction
between suprasegmental and segmental parts of the central autonomic nervous system, which persists after the course of

anthelmintic therapy.

CepbesHoii npobrnemoi Ans MEULIMHCKO HayKu 1 npak-
TUYECKOTO 3[PaBOOXPAHEHUSI SBNSAKTCS TeNbMUHTO3bI
YeroBeka, Ha O KOTopbIX npuxoautcs 6onee 99 %
BCeX napasnTo3oB. 1o coBpemeHHbIM oueHkam BO3,
renbMuHTo3amm ctpagaet 6onee 90 % HaceneHus 3eMHo-
ro wapa. B HacTosiLee BpeMsi ogHUM 13 Hanbonee pac-
NPOCTPaHeHHbIX reNbMUHTO30B YerioBeka kak B Hallen
CTpaHe, TaK 1 3a pybexom sBnseTcs aHTepobunos [1-5].
Ecnu paccmatprBaTth Hanu4ve rmUCTHON MHBA3UM C
NO3NLIMN XPOHMYECKOTO CTPecca, To, HECOMHEHHO, 3TOT
BOMPOC BKMOYaET NpeacTaBneHne 0 CBS3M CTpecca C
M3MEHEHNSIMW B PasfiMyHbIX CUCTEMAX OpraHuama, B
YaCTHOCTW, B BEreTaTtMBHON HepBHoW cucteme (BHC),
SHAOKPUHHBIX OpraHax, MMMYHHOW CUCTEME U Cnocob-
HOCTV NPOTMBOLAENCTBOBATbL 3TUM U3MeHeHuaM [6—11].
[lns oLeHKN COCTOSIHMSI BEreTaTUBHOTO roMeocTasa,
afanTauUMOHHbIX peakuuii LENOCTHOTO OpraHu3Ma Lum-
pOKO WCMOMb3yeTcs METOL MaTeMaTU4ECKOro aHanuaa
cepaeyHoro putma (CP) no pesynsratam BapuabensHo-
ctv cepgedHoro putMa (BCP). B ero ocHoBe — oLeHKa
CcerMeHTapHo-nepudepu4ecKoii BereTatyBHOM perynsimm
CVHYCOBOTO pUTMa cepAua U ee COOTHOLUEHMS C yMO-
panbHO-MeTabonMyeckon cpefon ¢ NOMOLLBK aBToOMa-
TWU3MPOBAHHOTO BPEMEHHOTO U CMEKTparibHOro aHanmsa
BOJTHOBOW CTPYKTYPbI CHYCOBOIO pUTMa cepaLa, kotopast
MOZENMPyeTCs Pa3HOYaCTOTHLIMU KonebGaHnsaMy Mex-
CUCTONWUYECKUX HTEPBANOB. XapakTepHas 0COBEHHOCTb
meTofa — HecneumUYHOCTb MO OTHOLLIEHMIO K HO30510TW-
YeckyM chopMam NaToriorm 1 BeiCoKast YyBCTBUTENBHOCTb
K pasHo06pa3HbIM BHYTPEHHVIM U BHELLIHUM BO3LENCTBUAM
[12-15], ogHako AaHHble CrielmanuaMpoBaHHON nnTepa-
Typbl 06 U3mMeHeHusix BCP y naumeHToB ¢ renbMUMHTHOM
MHBa3VeN B JOCTYMHbIX HAM UCTOYHUKAX He OBHAPY>KEHbI.

LieAb pa6oTbi

V|3y‘4VITb COCTOSIHME BEretaTMBHON HEPBHOW CUCTEMBI U
afanTaunoHHO-KOMNEHCATOPHbIX MEXaHNU3MOB Y B3pOC-
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NbIX 6OMbHBIX dHTEPOBKO30M C pasHOi ANUTENBHOCTbLIO
MHBa3UM OCTpULAMK O U Mocre npoBedeHust kypca
AQHTUrENbMMHTHON TEpanuu ¢ NoMoLLbo metoaa BCP.

Marepuanbl U MeToAbI HCCAEAOBAHUA

0O6cnenoaHbl 60 B3pocnbIx MyxUmH (Bo3pacTom 19-24
roga) ¢ 3HTEPOOMO30M — OCHOBHas Tpynna, KOTOpyHo B
XOfe UCCreaoBaHUs NOAENUNN Ha 2 rpynnbl 60MbHBIX C
pa3HO ANMTENbHOCTLI0 3HTEPOBKO3HON MHBa3wK. B 1
rpynny Bowwnu 35 KypcaHTOB C NEPBUYHOI SHTEPOOMO3-
HOW MHBa3uen. BTopyto rpynny ¢ NOBTOPHOW MHBA3NEN
ocTpuuamu (pevHBasueit) coctasunu 25 venosek. B
kayecTBe KOHTpons obcnegosanu 30 npakTuyecku
300poBbIX nuy,. OBcnenoBaHHbIE MYXXYWHBI — KypCaHTbI
XapbKOBCKOTO MHCTUTYTa BOEHHO-BO3AYLUHbIX CUIT B
Bospacte ot 19 0o 24 ner. O6¢cnenoBaHve NPoBeAEHO Ha
6a3e kacheapbl NapasnTonorv 1 Tponu4eckux 6onesHen
XapbKOBCKOM MEAMLIMHCKO akaZleM1m1 MOCHeannIoMHO-
ro obpasoBaHusi. Bce obcrnenoBaHHbIe Aanvt IMCbMEHHOE
Ccorracyie Ha y4acTve B NCCreoBaHNM.

[narHo3 aHTepobro3 BbICTaBNANM B Cryyae XoTs Obl
O[HOTO MOMOXWUTENBHOO pesynbrara Npu TPEXKPaTHOM
obcrnenoBaHn MeToAoOM NUMNKOM NeHThl (MeTop, Mpexe-
ma). [ns NCKNoYeHns Hanuuus Opyrvx refbMUMHTO30B
onpeensnu Hanumuve sul, refbMUHTOB B (hekanmsix
meTozom oboralleHus no dronnebopHy.

Kypc cneumdomyeckon Tepanvm nposoaunm mebeHaa-
3omnom B pa3soBoi fo3e 200 mr (2 Tab. no 100 mr) nocne
eqbl: nepsbIn npyem (aeHb 0), NOBTOPHLIN NpueMm (AeHb
14), nocnegHwin npuem (aeHb 28). KypcoBas fosa —
600 mr. [Mocne nposedeHns cneundryeckon Tepanum y
BCeX GOMbHbLIX NOMyYeHbl oTpULaTENbHbIE Pe3ynsTaThl
aHanwvsa Ha sua ocTpuL.

[insi oueHKM COCTOSIHUS BEreTaTUBHOIO roMeocTasa
1CcnonbL30Banu MeToq MaTemaTM4eckoro aHanvsa cep-
[ie4Horo putma no pesynsratam BCP ¢ ncnonb3oBaHmem
cepTndnLMpPOBaHHON KOMMLIOTEPHON AMArHOCTUHECKO
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cuctembl «CardioLab 2000». [ins cnekTpanbHOro aHanm-
3a BCP peructpuposanu 3KI" BO BTOPOM CTaHAApTHOM
OTBEAEHUMN Ha NPOTSHKEHWUN 7 MUH B NOMOXEHMWM NExa npu
€BOBOAHOM [bIxaHn. AHaNM3MPOBAaNu MPOMEXYTOUHBIN
VHTEpPBan NPOLOMKUTENBHOCTLIO 5 MUHYT. PasnoxeHue
pUTMOrpamMmbl B CNEKTP MPOBOAWIIN C UCMOMNb30BaHNEM
6bicTporo npeobpasoBaHms dypoe.

Cratuctnyeckas obpaboTka AaHHbIX NpoBeaeHa
06LLENPUHATLIMU METOAAMY C BbIMUCTIEHVEM NPOLIEHTOB,
CPEOHNX 3HAYEHWIA U UX OLUIMOOK C CMOMb30BaHNEM KOM-
nboTEPHBIX Nporpamm Statgraphics Plus for Windows 2.1.
[insi cpaBHEHUS JOCTOBEPHOCTH Pa3nun4unii UICNONb30Bani
kputepun U BunkokcoHa—MaHHa-Yuthu, T (napHbin
KpuTEPUIA BUnkokcoHa), MeToz yrnosoro npeobpasosa-
Husa Guepa.

Pe3yAbtathl

PesynbraThbl 13y4eHns BereTaTuBHOM cdhepbl y NaLneHToB
C 9HTepoOMO30M MoKasanu CyLeCTBEHHble Hapylue-
HUS: B VCXOOHOM BeretaTvBHOM TOHyce npeobnagana
napacMMnaTUKOTOHMS, BereTaTuBHasi peakTMBHOCTb
XapakTepu3oBanacb JOMUHWPOBAHNEM HELOCTATOYHOM W
3BpALLEHHON PeaKTVBHOCTH, OCTOBEPHO HalLie MO cpaB-
HEHWIO C rPyNMoN KOHTPOMS OTMeYany HeQoCTaTouHOe
BereTatmBHoe obecneyeHve peatensHocth (p < 0,05),
4TO CBMAETENLCTBYET B LIEMOM O CHUXEHUM aganTaum-
OHHO-NPUCNOCOBUTENbBHBIX BO3MOXHOCTEN BereTaTMBHOM
HEPBHOW CUCTEMbI Y JAHHOTO KOHTWUHIEHTa GOMbHBIX.

Y NaumMeHTOB C NepBrUYHON 3HTEPOOMO3HON MHBA3MEN
MO CPaBHEHWIO C PYNMO KOHTPONSA npesanuposana
napacyMnaTuKOTOHMS, HeJOCTaTOYHas BereTaTuBHas
peaKTUBHOCTb W 13DbITO4YHOE BereTatnBHoe obecrnedeHmne
aestenbHocTy (p < 0,05). HepgocTaTtouHas v n3BpalleH-
Has BereTaTBHas PeaKTUBHOCTb, HEAOCTATOYHOE Bere-
TaTuBHOE 0becneyeHne AeaTenbHOCTY XapaKTepHbl Ans
60nbHbBIX C MOBTOPHOMN MHBa3mnei octpuuamm (p < 0,05).

Y KypcaHTOB OCHOBHOW rpynmbl OTMeYeHbl bonee
BbICOKWE 3Ha4YeHUs abCOMITHBIX W OTHOCUTENbHbIX
rnokasaTenen cneKkTpansbHOM MOLLHOCTY B A1ana3oHe Bbl-
cokoyacToTHbIX (HF) konebaHuii, oTpaxatoLLmnx Mogynm-
pytoLLee BMysiHWE NapacuMnaTnyeckoro oTAena HepBHOM
CYCTEMbI Ha PUTM CepAaLia, Kak NPy CPaBHEHUM C rpynnon
koHTponst (1723,4 + 118,4 mc? n 1401,2 + 114,6 mc?;
40,9+1,7%n 36,5+ 1,5 % cootBeTcTBEHHO, p < 0,05),
TaK 1 BHYTpYW rpynnbl. 3Ta pasHuua bonee 3ameTHa npu
aHanu3e nokasartenst LF\HF, xapakrepu3ytoLero 6anaHc
otaenos BHC. Mpy cpaBHeHMM 3HaueHus LF\HF B ocHoB-
Hot (0,84 £ 0,10) n koHTponbHow (1,10 £ 0,08) rpynnax
YCTaHOBIIEHO AOCTOBEPHOE YBENUYEHWE napacumnaTu-
YeCKUX BIMSIHWIA B MEPBOW rpynne.

OTmeueHo Takke [OCTOBEpHOE yBenuyeHue ab-
COMIOTHBIX W OTHOCUTENbHbIX 3HAYEHUIA CNEKTParbHOM
MOLLHOCTW OYeHb Hu3koyacToTHbIX (VLF) konebanui
B OCHOBHOW Tpynne rno CpaBHEHUIO C KOHTPOIIbHOM
(1245,9 + 111,2 mc? 1 950,4 + 104,5 mc?; 31,7 £ 1,2 % n
28,5+ 1,1 % cootBeTcTBEHHO, p < 0,05). 3TO MOXET yKa-
3bIBaTb Ha MOBbILLEHNE PO HAACErMEHTAPHBIX CTPYKTYP
B perynsumm CP y 6onbHbIX 3HTEPOOMO30M.

lMpn cpaBHEHUM OCHOBHOW M KOHTPOIBHOW rpynMbl
YCTaHOBMEHO CHWKEHNE abCOoMIOTHBIX 1 OTHOCUTENb-
HbIX MokasaTtenen Husko4acToTHbIX (LF) konebanui
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(902,5 + 112,9 mc? 1 1350,9 £ 126,2 mc?; 25,6 £ 1,7 % 1
33,7+ 1,9 % cooTBeTcTBEHHO, p < 0,05). O6Las CTpykTy-
pa CrekTparnbHOi MOLLHOCTY B OCHOBHOW rpynne nvena
Bug LF < VLF < HF, B koHTponbHoi — VLF < LF < HF.

Takum 06pa3om, pesynbTaTbl CNEKTParnbLHOro aHanu-
3a BCP nokasanu y 6onbHbIx 3HTEpOB1O30M NpusHaku
npeobnafaHns napacuMnaTMyeckon perynsauum B Mo-
Zynsiumm putMa cepaua 1 n3bbITOYHON LeHTpanusaumm
€0 YMpaBiEHNEM.

PeaynbraThl cnekTpanbHOro aHanuaa u CTpykTypa
cnekTpanbHoit MoLHocT BCP y naumeHToB ¢ nepeuyHOM
1 MOBTOPHOW MHBA3Wen OCTPULIAMU B AVHAMVIKE NTEYEHUS
npeacraeneHsl B mabnuyax 1, 2.

Y BOMbHbIX C NEPBUYHON SHTEPOBOKO3HON 3HAYEHMS
abCcoNtoTHON MOLWHOCTU HF-KOMMNOHEHTbI UHBa3uen
[IO0CTOBEPHO BbILLE MO CPABHEHUIO C rPYNMoN KOHTPONS,
HKE 3Ha4eHnss abComoTHON MOLLHOCTU LF-KOMNOHEH-
Tbl, noka3atens LF\HF, Bbiwe gons HF-koMnoHeHTbI 3a
cyeT cHuxeHms gonm VLF n LF KOMMNOHEHT B CTpyKType
cnekTpanbHoi molHocTn BCP.

Y 60nbHbIX C MOBTOPHOI MHBA3We ocTpuLamMu ycta-
HOBIEHbI JOCTOBEPHO Gomnee BbICOKME MO CPABHEHUIO C
TPYNMON KOHTPONS 3HA4YEHUS1 aBCOMOTHOM MOLLHOCTU
VLF-KOMMOHEeHTbI, 6onee Hu13Kkue 3HauYeHust abcomntoT-
HOW MoLuHocTu LF- n HF-koMnoHeHTbI, 6onbLuyto onto
VLF-KOMNOHEHTLI 3a C4ET CHMkeHMs gonu HF 1 LF-kom-
MOHEHT B CTPYKTYpe cnekTpanbHoi mowHocty BCP.

Y 6onbHbIX 1 rpynnbl M0 CPaBHEHMIO C NaLMeHTaMm 2
rpynnbl ObIy JOCTOBEPHO BhbiLLE 3HAYEHWS abCOMNIOTHON
MoLLHOCTU HF-KOMMOHEHTBI, HUKE 3HaYeHUs okasaTenst
LF\HF, Bbiwe gonst HF-KOMNOHEHTLI B CTPYKTYpe crnek-
TpanbHoi MowHocTv BCP, uto ykasbiBano Ha npeobna-
JaHve napacumnaT4yeckon perynsaumm B MOAynsumm
pvTMa cepaua.

[Mpy NOBTOPHON 3HTEPOGMO3HON UHBA3WM MO CPaBHE-
HUI0 C NEPBUYHON UHBA3WEN OCTpULIaMI 3ahMKCMPOBaHbI
6oree BbICOKIE 3Ha4eHMs1 abCOMOTHOM MOLLHOCTY 11 0NN
VLF-KOMMNOHEHTbI B CTPYKTYPE CreKTparnbHOM MOLLHOCTY
BCP, yto cBugeTenscTBoBasno 06 13bbITO4HOMN LieHTpanu-
3auuy ynpaeneHneM cepaeyHbIM PUTMOM.

lNocne Kypca aHTUrENbMUHTHON Tepanun y NaumneH-
TOB OTMEYEHO CTaTUCTUHECKW 3HAYMMOE CHIDKEHNE psija
CyObEKTVBHBIX CUMMTOMOB 3a00MeBaHNSA: yMEHbLUMIACh
4acToTa U UHTEHCVBHOCTb rOMOBHbIX Bonel HezaBrcMmMo
OT VX XapaKTepa, B MEHbLUEN CTENEHM CTann 6ecrokonTs
MOXOroAaHNe, OHEMEHNE W U3MEHEHUE OKPACKW KUCTEN,
CTOM, AWCTanbHbIA TMNEpPruapos, natonoruyeckas
YTOMIISIEMOCTb, HapYLUEHWs! CHA, BHUMAHWS, NamsaTy,
yMEeHbLUMMach 3MOLMOHaNbHas NabunbHOCTb, ynyy-
mncs annetut n motopuka XXKT, nepectan 6ecriokoutb
nepuaHanbHbIi 3ya (p < 0,05).

OcobeHHO 3ameTHa MONOXMTeNbHas AMHaMuKa y
60rbHbIX C NEePBMYHOI MHBA3VeN ocTpuuamm. Bo 2 rpynne
MaLIeHTOB TakKe OTMEYEHbI BNaronprUsTHLIE U3MEHEHVS,
0fiHaKO YacToTa *arnob BereTaTMBHOrO 1 aCTEHUYECKOro
XapakTepa ocTaBanacb AOCTaTO4HO BbICOKOW (p > 0,05).

B o6eunx rpynnax GonbHbIX 3HTepob1o3om nocne
NEYEHUs OTMEYEHO YNnyYlleHVe BEereTaTMBHOMO romeo-
cTasa. Y nauueHToB C NEPBUYHON MHBa3Ve oCTpULamMm
non AencTBreM cneundruyeckon Tepanum npounsoLLo
BbIpaBHWBaHVE Nokasarernern 0ObeKTVBHON BereTaTyBHOM
CYMNTOMATUKM C rpynnow koHTpons (p > 0,05), ogHako B
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OpuriHaAbHI AOCAIAXKEHHS

Tabnuua 1. Pesynbtatbl cnekTpanbHoro aHanvsa BCP y GorbHbIX ¢ NEPBUYHON 1 MOBTOPHOM WHBA3WEN OCTpULaMu 4o U nocne neverns (M + m)

Mokaszatenu

TP, mc?
VLF, mc?
LF, mc?
HF, mc?
LF\HF

3958,7 + 698,3
776,7 £ 117,4%%
950,0 £ 161,2*
2314,9 + 314,758+
0,44 +0,08%***

3910,7 £ 339,9
956,6 + 104,3

1284,7 £ 183,7
1584,0 + 175,31

0,93 £0,181 1,34 £0,30

MepBuyHas uHBasus (n = 35) MoBTopHas nHBasus (n = 25) KoHTponbHas rpynna
(n=30)

3683,6 + 614,9
1918,4 + 205,9**
790,9 £ 114,4*
831,2£172,1**

3853,1 £ 468,9
1398,1 £ 157,1*
1205,1£217,9
1391,0 202,11
1,14+0,15

3785,5 £ 297,3
950,4 + 104,5
1350,9 £ 126,2
1401,2 £ 114,6
1,10+ 0,08

[locToBepHOCTb paanuunii no kputepuio U BunkokcoHa—MaHHa—YuTHu: *: p < 0,05; **: p < 0,01; ***: p < 0,001 B CpaBHEHUMN C KOHTPONBHOW TPYNMON;
§:p <0,05; %: p < 0,01; 5: p < 0,001 npu conocTaBneHnn nokasarenen GONMbHbIX C NEPBUYHON W MOBTOPHON WHBA3WEN [0 NEYEHIs:; MO KpuTeputo T (NapHOMY KpUTEpHio
Bunkokcona): : p < 0,05; 11: p < 0,01; 7 p < 0,001 B cpaBHEHUM C aHANOMMYHBIMK NOKa3aTENSAMU 0 NEYEHNSI.

Tabnuua 2. CtpykTypa cnekTpanbHoi MowHocT BCP y 60mbHbIX C NEpBUYHON 1 MOBTOPHOW MHBa3Weln ocTpuLiamu Ao v nocne nevenus (%)

Mokasatenun

VLF, %
LF, %
HF, %

21,142,258 28,7+ 1,71 49,7 2,9
21,9+1,6" 29,6 +1,5™ 256+24*
55,6 + 3,158*** 39,3 +£1,0M 24,225

MepBuyHas uHBasus (n = 35) MoBTopHas nHBasus (n = 25) KoHTponbHas rpynna
(0=30

34,7 £ 2,7 285+ 1,1
28,8+2,1 337+19
34,7 +2,8M 36,5+1,5

[locToBepHoCTb pasnnyuii no kputepnio U BunkokcoHa—ManHa—-YutHu: *: p < 0,05; **: p < 0,01; ***: p < 0,001 B CpaBHEHUM C KOHTPOIBHO rPyNMoii;
§:p <0,05; %: p < 0,01; 5: p < 0,001 npu conocTaBneHnn nokasarenen GONbHbIX C NEPBUYHON N MOBTOPHON WHBA3WEN O NEYeHIs:; Mo KpuTeputo T (NapHOMY KpuTeputo
Bunkokcona): T: p < 0,05; 1: p < 0,01; 7%: p < 0,001 B cpaBHEHUM C aHANOTMYHBIMW NOKA3ATENSAMU 40 NEYEHNS.
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rpynne 60mnbHbIX C MOBTOPHOW 9HTEPOGMO3HON MHBA3MEN
0CTaBascs BbICOKAM MPOLEHT HEQOCTATOYHOI BereTa-
TWBHOW PEaKTUBHOCTU U HEOCTATO4YHOTO BEFETATUBHOIO
obecneyenus aestenbHocTH (p < 0,05).

B 1 rpynne 6onbHbIX 3HTEPOOMO30OM OTMEYeHa
HopManusauus aHanuaupyembix nokasarteneit BCP.
[ocToBepHO cHM3nnack abcontoTHas MOLLHOCTb HF-kom-
MOHEHTbI, yBenuuuncs nokasarens LF\HF, npomsowno
yBenuyenve gorm VLF- n LF-KOMMNOHEHT 1 CHUxXeHne
Lo HF-KOMMOHEHTBI B CTPYKTYpPE CrieKTparbHOM MOLL-
HocTu BCP. To ecTb ycTaHoBMOCH cOanaHcupoBaHHOe
COCTOsIHWE perynsaTopHbix cuctem BHC (HmBenupoBa-
TUCb PasnU4Ks C KOHTPOMbHOW rpynmnow).

Bo 2 rpynne nauneHToB ¢ 3HTEpobKO30M YCTaHOB-
NEHO [OCTOBEPHOE YBENMNYEHMe abCOoMOTHOM MOLLHOCTY
1 ponn HF-KOMMOHEHTLI B CTPYKTYpe CneKTpanbHON
MoLLHocTv BCP, Ho nuLLb MMENM TEHAEHLMIO K CHDKEHWIO
abcontoTHble M oTHOcUTENbHbIE nokasatenu VLF-kom-
MOHEHTbI, COXPaHWINCh WX CTATUCTUYECKU 3HAYMMbIE
pasnuuns ¢ KOHTPOMbHOW rpynnon. MonyyeHHsle pe-
3ynbTaThl yKasblBamnu, YTo, HECMOTPS! Ha MOMOXUTENbHbIE
13MeHeHUs1, y BONbHbIX C MOBTOPHOW 3HTEPOOMO3HOMN UH-
Basvieil coxpaHanock npeobnagaqne HagcermeHTapHbIX
CTPYKTYP B PeErynsiuuy CepagyHoro putma.

06¢cyxaeHue

B npoBeneHHOM MccnenoBaHMM OCHOBHbIE CyObLEKTMB-
Hble CUMMTOMbI Y NALMEHTOB C 3HTEPOOMO30M HOCKIN
aCTEHWNYeCKU 1 BereTaTuBHbIN xapakTep. K HuMm oTHocK-
nKCb ronoBHas 60nb, NOTANBOCTL 1 NOXONoAaHe U\nu
OHeMeHUe nafoHew 1 CTon, ypTUKapum, HeyCTOMYNBOCTb
HaCTpPOeHWsl, pasgpaxuTensHocTb, obLias cnabocTb,
ObICTpas yTOMIIAEMOCTb, CHUXKEHME paboToCNOCOOHOCTH,
KOHLEHTpaLMN BHUMaHUS, NamsaTu, HapyLleHue cHa,
OpyKc13M, OTMEYEHO TaKKE CHUXEHWe anneTuTa, nepu-
aHanbHbIN 3ya. Mpn NOBTOPHOI 3HTEPOBO3HON MHBA3W
OTMeyeHbl Boree BblpakeHHble xkanobbl kak Beretatvs-
HOrO, TaK U aCTEHWYEeCKOro XapakTepa no CpaBHEHUIO C
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naLlMeHTamu ¢ nepBrMYHON MHBa3mel octpuuamu. Cneny-
€T NoAYEPKHYTb, YTO HEPE3KO BbIpaXeHHbIe NofobHbIe
M3MEHEHMS 3a4acTyto He BbI3bIBatOT y 60MbHbIX 0coboN
TPEBOryl, Y4TO NPUBOAUT K XPOHU3ALMM NaTONOrM4YECKoro
npouecca n ynyckaeTcs Bpems Ans 3hdeKT1BHO no-
MoLLy. B BOCTYMHBIX UCTOYHMKAX CreLyan3upoBaHHoNM
nuTepaTypbl ecTb ykasdaHus Ha HapyweHnus BHC npu
renbMuHTo3ax. OHW NPOSIBNSANNCH B BUAE OTKIOHEHMWI OT
HOPMbI COCYAMCTbIX PEAKLMIA KOXM, UHHEPBALWM MOTOBbIX
U CIIOHHBIX Xenes3, HapyLWEeHW 3paqkoBbIX peakLui,
paccTPOMCTB MOYenCyCKaHus, 3MEHEHUI ajanTaumum
nynbca Npw KIMHO- 1 opTocTaTuyeckux npobax [16,17].
B manon yactv nybnukaumii ecTb YNOMUHaHKUS O pac-
ctpouctBax BHC npu sHTepobuose B B1ae M3MEHEHI
aepmorpaduama, noBbILEHHOTO CIHOHOOTAENEHNS,
HOYHOTrO HepepkaHust moun [18-20]. OpHako onucaHuin
[eTanbHbIX UCCeaoBaHui B 9TON 00nacTi He HaLmu.

MpoBeneHHbIN aHanna BapuabenbHOCTW cephed-
HOro puTMa no AaHHbIM BCP y GornbHbIX ¢ MOBTOPHOM
3HTepobVO3HOW MHBA3VEN NOKa3arn BbICOKME NokasaTenm
abCOMOTHBIX U OTHOCUTENbHBIX 3Ha4YeHun VLF-komno-
HeHTbl BCP, uto roBopyT 06 130bITOMHOI LieHTpanu3aLmm
ynpaBneHneM cepaeyHbIM pUTMOM. JTO YKasblBAET Ha
HanpshxeHWe aaanTaLMOHHO-KOMMNEHCATOPHbIX MEXaHU3-
MOB V1 HapyLLEHWe B3aMOAEWCTBUS HAACErMEHTapHOrO
1 cermeHTapHoro otaenos BHC.

YacTo peakumss BHC HocuT pasHoHanpaeneHHbI
XapakTep Mnpy pasfnnyHbIX YCNOBUSX JKCMEpPUMEHTa
KaK y Jofew, Tak U B ONbITax Ha XMBOTHBIX MPU APYrvX
HemaTozo3ax, B YaCTHOCTU ackapugose. Tanbi3uH ©. ©.
[21] nbiTaeTca 0GBACHATL 3TO C TOUKM 3PEHMS TMMNOTE3bI
A. A. KonTbinuHa, BbIAENVBLLErO TPY NIMHUM NaToreHesa,
obLme ana Bcex MHGEKUMOHHbIX 3aboneBaHui. Tak,
OTMEYEHHOE B OMblTax noBbllleHne Al 1 yBenuyeHve
4acToThbl AblXaHus Npu nepdyy3nmn IKCTPAKTOM U3 ackapug,
0Tpe3Ka KULLIEYHVIKA, pacLUMpeHme 3payka npy OpoLLEHNM
xenyaka cobakn 9KCTPaKTOM U3 ackapui, NOBbILLEHVE
Al npu BBEOEHUM IKCTPAKTOB W3 ackapug B COHHYIO
apTeputo, GoraTyto cumnaTopeLenTopamm, — no ero MHe-

Maronoris. Tom 15, Ne 3(44), BepeceHb — rpyaeHb 2018 p.



HW0, HE YTO MHOE, KaK CUMMaTUKyC-peaKumst OpraHnama,
BO3HMKaloLas pednekTOpHO B OTBET Ha aHTUreHHoe
Bo3AencTBme. [oHWKeHHOe apTepuanbHoe AaBreHne 1
6pagukapous y 6onbHbIX ackapuaosom, nageHve A v
6paavkapans Npu napeHTepanbHOM BBEAEHUN ackapy-
[O03HbIX 9KCTPaKTOB M MPOAYKTOB XW3HEAEATENbHOCTH
ackapua, Takue KIMHUYeckue NposiBNeHns ackapuaosa,
KaK CIIOHOTEYEHWe, aHW30KOpUs, ypTUKapHble Chinu,
303VHOMNKS, acTMATUYECKNE BPOHXUTBI, (PYHKLIMOHAITb-
Hble CepaeYHbIe LyMbl — 3TO NPOSBMEHNE Baryc-¢asbl,
BO3HMKaIOLLEN B pesynbTaTe BUOXMMUYECKIX HapYLLIEHMI
B XOIMH3PINYECKON HEPBHON CUCTEME MOZ, BRWSIHAEM
aHTUrEeHOB W3 ackapua.

BonbLUMHCTBO aBTOPOB MPUAEPXKMBAIOTCS MHEHUS,
YTO NaTOreHHOE BO3AEVCTBIE OCTPUL, HA OPraHnam Yemno-
BeKa CBA3aHO, Npexze BCEero, C MeXaHN4eCckM BINSHUEM
napasTa Ha KULLIEYHYO CTEHKY, TOKCUKO-anneprnyecknm
BO3AENCTBMEM W XapaKkTepoM nuTaHus octpuu. [lo Ha-
CTOSILLIEro BPEMEHM B CrieLanuanpoBaHHON nutepartype
HET JOCTaTOYHO yOeauTenbHbIX JaHHbIX O BblAeneHuu
oCTpULamMmn cneumuyecknx BpeaHbix cekpeTos. o
AaHHbiM Gntopun (1925), akeTpakTbl U3 OCTpUL, copep-
XaT MypaBbyHYI KUCTIOTY W NETYYKe XUPHbIE KUCTOTbI
[16,17,19,21,22].

W3meHeHne nokasatenei BCP, otpaxarowumx Hapy-
LIEHUS BereTaTMBHOTO roMeocTasa M afanTauMOHHbIX
BO3MOXHOCTEN OpraH13ama, y naLyeHToB ¢ 3HTepobmos-
HOVi MHBA3VIeN, MO HaLLEMY MHEHWIO, MOXET BbITb CBA3aHO
C 130bITO4HON adhchepeHTHON UppUTaLME LLEHTPaNbHbIX
otaenoB BHC, BbI3BaHHOM KULLIEYHLIMU reNbMUHTaMMU.

BeposiTHO, nepBryHas HBA3Ms OCTPULIAMM MPUBOAUT
K aKTMBALMM Kak CerMeHTapHbIX, Tak ¥ HaACerMeHTapHbIX
annapartoB BEreTaTMBHON HEPBHOMN CUCTEMBI. OTO NPOSIB-
NAETCS NapacyMNaTUKOTOHNYECKUMI PeaKLmaMm 1 3bbl-
TOYHbIM BEreTaTBHbIM 0becneyeHneM AesTenbHOCTH,
YTO, MO-BMAVMOMY, SBMAETCS peakumen pasnpaxeHns
Ha BHeJpeHWe B OpraH13m YenoBeka BpeaHoro areHTa u,
BEPOSITHO, HOCUT 3aLLMTHbIN xapakTep. OgHako nocnegy-
oLy e MOBTOPHbIE HBA3UM OCTPULIAMW NPUBOAST K UCTO-
LLEHMO 3aLLMTHOW ponu napacumnaTnyeckoi HepBHOM
CYCTEMbI 1 MOBBILLEHIO TOHYCa CUMMATUYECKON HEPBHOM
CUCTEMbI. OTO MPOSBMAETCA HapacTaHWeM YacToTbl
BCTPEYaEMOCTMN CMMATUKOTOHW B rpynne C MOBTOPHOM
3HTEpPOOVO3HON MHBA3MEN U N3BPALLEHHON BereTatyBHOMN
peakTvBHoOCTW. peobnagaHne HeBOCTaTOMHOCTH Bere-
TaTMBHOTO obecneyeHns AesTenbHOCTU B 3TOW rpynne
MaLMeHTOB OTpaXaeT UCTOLLEeHWe adanTUBHOW pomn
BeretatuBHbIx annapatos LIHC. 310 npueoauT k nnoxomn
NePeHOCMMOCTN 3MOLIMOHAMbBHBIX, WHTENNEKTYanbHbIX,
(hrsnyeckux Harpy3ok, METEOTPOMHbIX haKToOpoB, Mpo-
LyUMpYIOLLMX pa3BUTME psifia HEBPOMOrUYECKUX 1 NCu-
XOhV3MNONOrNHECKNX HAPYLLIEHWI B BUAE aCTEHNYECKON
11 BEreTaTMBHON CUMMTOMATHKM.

BbiBOAbI

1. Y BonbHbIX C NEPBUYHON MHBA3WEN OCTPULLAMM
0TMeYeHo npeobnagaHue napacuMnaTUYeckon peryns-
L1 B MoaynsiLmMmM putMa cepaua no nokasarensim BCP.

2. [pu NOBTOPHOMN 3HTEPOBMO3HON MHBA3NM OTMEYE-
Hbl IBNIEHUS M3DBITOYHON LIEHTPanNM3aLuy ynpasneHnem
CP 3a cyeT HapyLLeHVs B3anMOLENCTBUS HAaCErMeHTap-
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HOro 1 cermeHTapHoro oraenos BHC no nokasarensm
BCP.

3. YcTaHoBneHa 3aBMCMMOCTb Mexay AnUTENbHO-
CTb0 9HTEPOOMO3HOW MHBA3WUM M AMHAMWKOW MoKasa-
Tenen BCP nocne npoBeaeHns kypca cneuuduyeckoi
Tepanuu. Y 60MbHbIX C NEPBUYHON MHBa3Wen 0CTpULaMK
OTMeYeHa HopmManusauus anekTpodr3Nonornyecknx
nokasareneit, a y 6onbHbIX C MOBTOPHO 3HTEPOBWO3HON
VHBa3Viel COXPaHSIOTCS BbICOKME MoKasaTtenm abcontoT-
HbIX 11 OTHOCUTENbHbBIX 3Ha4eHwnit VLF-komnoHeHTsI BCP.

MepcnekTUBbI AanbHEWLWNX UccnefoBaHNN
CBSA3aHbl C U3y4eHneM y GOonbHbIX C MOBTOPHON 3HTe-
po61o3HON MHBa3MeN 3PMHEKTUBHOCTY KOMMMEKCHOMO
neYyeHVs, 3aKTio4atoLLErocs B Ha3Ha4YeHUM Hapsaay C aH-
TUrenbMUHTHOW Tepanviei NpenapaToB BEreToTpornHoro
psiga. CBoeBpeMeHHO NpoBefeHHas B aMbynaTopHbIX
ycnoBusx ycneLuHas auddepeHLmMpoBaHHas KoppekLms
3a60neBaHys NO3BOMNT CHN3UTL BEPOSTHOCTb Pa3BepHY-
ThIX KITMHWYECKMX POPM NaTonormm.
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The role of interleukin-10 gene polymorphism (rs 1800872)
in the course of herpes zoster in adults

N. V. Onishchenko, Yu. Yu. Riabokon, O. V. Riabokon

Zaporizhzhia State Medical University, Ukraine

Aim. The aim of the work was to determine the role of polymorphism of the interleukin-10 gene (rs 1800872) in the course  Key words:
of herpes zoster in adults. herpes zoster,
interleukin-10,

Materials and methods. 50 adult patients with herpes zoster were included into the study. The clinical course of the disease gene polymorphism.

and development of the certain nature of complications were analyzed depending on the genetic polymorphism of the inter-
leukin-10 gene. Statistical data processing was performed with using the formed patient database in the program STATISTICA

for Windows 13 (StatSoft Inc., Ne JPZ8041382130ARCN10-J). :g;";':ii?g) 22532

Results. It was established that genotype TT of the IL-10 gene (rs 1800872) was recorded in 30 (60.0 %) patients with herpes .

zoster versus 14 (35.0 %) healthy people from the control group (P = 0.02), which confirmed the significance of the gene 10 14739/2310-1237.
polymorphism IL-10 in reactivation of the varicella zoster virus and the manifestation of shingles. Analysis of the polymorphism ~ 2018.3.151810

of the IL-10 gene depending on the clinical form and the severity of shingle showed that genotype TT was significantly more E-mall:
frequently recorded in patients with severe course disease (86.7 % vs. 48.6 %, P = 0.01), however, did not influenced on | .jicopacteri403e@
the formation of certain clinical forms of the disease (P > 0.05). In patients with herpes zoster polymorphism of the IL-10 gene  gmail.com

(rs 1800872) influenced the severity of the course of the disease, namely, the TT genotype was associated with a severe course

of the disease (P = 0.01) and the development of neurological complications (P = 0.03), which were represented by meningitis

(6), Ramsey-Hunt syndrome (3) and the subsequent formation of postherpetic neuralgia (3), as well as of ophthalmic nature

(P =0.0001), which were represented by herpetic blepharoconjunctivitis (16), keratouveitis (3), iridocyclitis (1), subconjunctival

hemorrhages (1). Unlike the TT genotype, genotype TG of the IL-10 gene (rs 1800872) was associated with the development

of complications with the addition of secondary bacterial microflora (x?= 4.5, P = 0.03), the incidence of which did not depend

on the severity of herpes zoster (P > 0.05).

Conclusions. In patients with herpes zoster, the TT-genotype of the IL-10 gene (rs 1800872) was associated with reacti-
vation of the varicella zoster virus and development of a severe disease course, with formation of neurological (x?= 4.75,
P = 0.03) and ophthalmic (x> = 14.75, P = 0.0001) complications. The TG genotype of the IL-10 gene (rs 1800872) is
associated with the development of complications associated with the addition of secondary bacterial microflora (x?= 4.5,
P =0.03).

Poab noaimopdiamy reHa intepaeikiny-10 (rs 1800872) B nepebiry onepisyBaAbHOro Kntouosi crosa:

onepisyBanbHU
repnecy B AOPOCAUX repnec,

iHTepAenkin-10,

H. B. OHiweHKo, 10. 0. PabokoHb, O. B. PA60KOHb NOAIMOP®ISM reHa.

MeTa po6oTu — BU3HauMTV ponb noniMmopdiamy reHa iHtepneikiny-10 (rs 1800872) B nepebiry onepisyBanbHoro repnecy B

O0pOoCnux. Mavonoris. - 2018. -
T.15, Ne 3(44). -

MaTtepianu ta metogu. Y gocnimkeHHs 3anyumnu 50 gopocnux XBOpWX Ha onepidyBanbHui repnec. lNpoaHanisyBanu €. 325-329

KniHiYHMI nepebir 3aXBOPHOBaHHS Ta PO3BUTOK NMEBHOIO XapakTepy YCKMaAHEHb 3amnexHo Bif HasBHOCTI noniMopdiamy reHa

iHTepnenkiHy-10. CTaTUCTMYHE OnpaLtoBaHHSA JaHUX 3LINCHANN 3 BUKOPUCTaHHSAM ChopMOBaHoOi 6a3n JaHux nauieHTiB y

nporpami Statistica for Windows 13 (StatSoft Inc., Ne JPZ8041382130ARCN10-J).

Pesynsratu. Betanosunu, wo reHotun TT reHa 11-10 (rs 1800872) sapeectpysanu y 30 (60,0 %) xBopux Ha onepidyBarb-
HWii repnec npoTu 14 (35,0 %) 3anoposux ocib koHTponbHOI rpynu (p = 0,02), Wwo niaTBepAXKyBano 3Ha4eHHs noniMopgiamy
reHa IM1-10 y peaktvBauii Varicella Zoster Virus i manicecTtauii onepisysansHoro repnecy. AHania nonimopdiamy rena IJ1-
10 (rs 1800872) 3anexHo Big, KniHiYHOI (hOpMU Ta CTyNeHs TSKKOCTI OnepidyBanbHOMO repnecy nokasas, Wo TT reHotvn
BIpOriAHO YacTillle peecTpyBanm y XBopwX i3 TskkuM nepebirom 3axsoproBaHHs (86,7 % npotn 48,6 %, p = 0,01), npote
He BNNMBaB Ha (hOPMYBaHHS MEBHWX KMiHiYHMX hopmM 3axBoptoBaHHs (p > 0,05). Y xBopux Ha onepisyBanbHWiA repnec
nonimopdiam rexa I1-10 (rs 1800872) BnnuBaB Ha TsKKICTb nepebiry 3axBOptoBaHHS: reHoTUn TT acouitoBaBCs 3 TSHKKAM
nepebirom 3axsoptoBaHHsa (p = 0,01) i po3BWTKOM ycKknadHeHb HeBpororiyHoro xapaktepy (p = 0,03), wo 6ynu npep-
CTaBrneHi MeHiHriTom (6), cuHapomoM Pamces-XaHTa (3) Ta HacTynHAM hopMyBaHHSIM MOCTrepneTuyHoi Hespanrii (3), a
TakoX odTanbMonoriyHoro xapaktepy (p = 0,0001), ski 6ynu npeactaBneHi repneTuyHNM 6nedapokoH’oHKTUBITOM (16),
keparoyseiToM (3), ipugoumknitom (1), cybkoH toHKTMBaNbHUM kpoBoBunBoMm (1). Ha BigmiHy Big reHotuny TT, reHotun TG
reHa I1-10 (rs 1800872) mae acoujaLijto 3 pO3BUTKOM YCKMafHEHb, LU0 NOB'S3aHi 3 NpUeaHaHHAM BTOPUHHOI BakTepianbHoi
mikpodpriopm (x2= 4,5, p = 0,03), yactoTa po3BUTKY SIKUX He 3anexarna Bif TsHKkocTi nepebiry onepisyBanbHOro reprnecy
(p>0,05).

BucHoBku. Y xBopux Ha onepisyBanbHui repriec reHotun TT renHa I/1-10 (rs 1800872) acouitoeTbest 3 peakTvBauieto Varicella
Zoster Virus i po3BUTKOM TsiKKOro nepediry 3axBoptoBaHHS 3 OPMYBaHHsM YcKragHeHb HepornoriuHoro (x? = 4,75, p = 0,03)
Ta odpTanbmonoriyHoro (X2 = 14,75, p = 0,0001) xapaktepy. l'eHotvn TG rexa IJ1-10 (rs 1800872) acouitoeTbest 3 PO3BUTKOM
YCKMafHeHb, KOTpi NOB's3aHi 3 NpUeaHaHHSAM BTOPUHHOI GakTepianbHoi Mikpodoriopu (x% = 4,5, p = 0,03).
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Poab noaumopduama reHa uHTepreikuHa-10 (rs 1800872) B TeueHUM ONOACHIBAIOLLETO
repneca y B3poCAbIX

H. B. OHuweHko, 10. K. PA60KoHb, E. B. PA60KOHb

Llenb pa6oTbl — onpegenntb ponb nonumopduama reHa nHtepnenkuHa-10 (rs 1800872) B TeueHun onosicbIBatoLLEro rep-
neca y B3pOCrbIX.

Marepuanbi n MmeToabl. B uccnenosanue BkioydeHsl 50 B3pocnbix 60MbHbIX OMosicbiBaroLLMM reprnecoM. [poBeaeH aHanms
KIMMHUYECKOro TeYEHMs 3ab0neBaHns 1 pasBUTUS ONPEAENEHHOrO XapaKkTepa OCMOXHEHWIA B 3aBUCUMOCTY OT HaNM4us Nonv-
mopchuamMa reHa nHTepnenkmHa-10. Ctatuctnyeckyio 06paboTky AaHHbIX OCYLLECTBASANM C UCNOMNb30BaHEM 6a3bl AaHHbIX
naumenToB B nporpamme «STATISTICA for Windows 13» (StatSoft Inc., Ne JPZ8041382130ARCN10-J).

Pesynbrathbl. YctaHoBneHo, yto reHotun TT reHa WI-10 (rs 1800872) sapernctpuposaH y 30 (60,0 %) GonbHbIX onos-
coiBatoLwm reprecom npotvs 14 (35,0 %) 380poBbIX NL, KOHTPORbHOM rpynnbl (p = 0,02), 4To NOATBEPXKAANO 3HaYeHne
nonumopdmama reHa UIT-10 B peakTmBaLymy BUpyca BapuLienna 30cTep 1 MaHudecTalmy OnosicbiBatoLLEro repreca. AHanms
nonumopdmama reHa Uf1-10 (rs 1800872) B 3aBUCUMOCTY OT KIMHUYECKON (hOPMbI U CTENEHM TSHKECTU OMOSICLIBAOLLETO rep-
rneca nokasar, YTo reHoTun TT JOCTOBEPHO Yallle perncTpupoBanit y BorbHbIX C TsxenbiM TedeHnem 3abonesanus (86,7 %
npotve 48,6 %, p = 0,01), ogHako He BnusN Ha hOPMUPOBaHME ONpeaENneHHbIX KIMHUYeckux dopm 3abonesanus (p > 0,05).
Y 60nbHbIX OnosicbiBaroLLMM repnecom nonumopduam reHa UIT-10 (rs 1800872) Bnusin Ha TskecTb TedeHus 3aboneeanus, a
MIMEHHO reHoTvn TT accoummpoBarncs ¢ TsxenbiM TedeHnem 3abonesanus (p = 0,01) n pa3BuUTEM OCNIOXKHEHNIN HEBPOMNOTNYe-
ckoro xapakTtepa (p = 0,03), koTopble Oblny NpeacTaBneHbI MEHUHIUTOM (6), cuHapoMomM Pamcesi—XaHTa (3) 1 nocneaytoLmm
dhopmmpoBaHreM nocTrepneTnyeckoit Hespanrum (3), a Takke odTanbMonornyeckoro xapaktepa (p = 0,0001), koTopble
6binn NpeacTaBneHbl repnetnyeckum bnedapokoHbIoHKTMBUTOM (16), KepaToyBenTom (3), npuaoumnknutom (1), cybKoHb-
IOHKTVBanbHbIM KpoBouanusHueMm (1). B otnnume ot reHotuna TT, reHotun TG reHa UI-10 (rs 1800872) umen accouuaumio
C pasBUTEM OCMOXHEHMUI, CBSI3aHHbIX C NPUCOEAMHEHEM BTOPUYHOM GakTepuarnbHoi Mukpodnopsl (X2 = 4,5, p = 0,03),
4acToTa pasBUTUS KOTOPbIX He 3aBHCeNa OT TSHKECTU TeYeHs onosicbiBatoLLero repneca (p > 0,05).

BbiBoabl. Y 60nbHbIX onosickiBatoLmm repriecom reHotvn TT reHa UI-10 (rs 1800872) accoummpyetcsa ¢ peakTueaumei
BMpYCa BapyLenna 30CTep 1 passuUTeM TSHKENoro TedeHus 3abonesanusl, ¢ (POPMUPOBaHNEM OCTIOXHEHNIA HEBPOIOTUYe-
ckoro (x?= 4,75, p = 0,03) n ocpransmonormyeckoro (x?= 14,75, p = 0,0001) xapaktepa. l'eHotun TG reHa UJ1-10 (rs 1800872)
aCCoLMMPYETCS C Pa3BUTUEM OCOXHEHMIA, CBSI3aHHBIX C MPUCOEANHEHNEM BTOPUYHOI BakTepuanibHon Mukpodrnops! (X2= 4,5,
p =0,03).

Herpes zoster is an infection caused by reactivation of
latent varicella zoster virus, which applies to herpes virus
of the 3 type. It is believed that every third person during
his life is ill with herpes zoster. Each year in Europe and
the United States there are more than 1 million new cases
of shingles, which are 4-5 cases per 1000 population [1]. In
Ukraine, official statistics indicate that the incidence of this
disease is 12-15 cases per 100 000 population. Mortality
from herpes zoster worldwide ranges from 0.017 to 0.465
cases per 100 000 population annually [2].

Itis known that incidence and severity of herpes zoster
are directly dependent on age of the patients, which is ex-
plained by a decrease in the activity of cellular immunity in
the elderly [3]. According to the meta-analysis, female sex,
the presence of concomitant pathology are risk factor for
the development of herpes zoster [4]. The results of retro-
spective studies showed us that risk factors also include an
aggravating family history, namely the presence of cases of
shingles in relatives [5]. However, in recent years, the topi-
cality of this disease is due to a rapid increase of the in-
cidence rate among young and middle-aged people [6].

Today, special attention is paid to study ofimmunopatho-
genesis of herpes zoster. According to some authors [7]
reported, the nature of the course of herpes zoster primarily
depends on the immunological reactivity of early T-cellimmu-
nity, and much less depends on antibody production. The se-
vere course of the disease is associated with a reduced T-cell
response to the virus and high viral load in the human body
[8]. However, current research suggests the dependence
of the immune response on the polymorphism of genes,
encoding cytokines, which are mediators of intercellular
interactions [9]. The study of genes encoding the activity of
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cytokines is important in predicting the onset of the disease,
severity of its course, and also for individualization of therapy
[10]. In our opinion, it is expedient to determine the role of
polymorphism of the IL-10 gene, which is the main inhibitor
of inflammation and cytokine cascade, in patients with herpes
zoster [9,11]. IL-10 is synthesized on the surface of many
cells and suppresses effectors function of macrophages,
T-cells, natural killers, neutrophils; co-stimulates the thymo-
cytes proliferation and ripening, chemotaxis [9]; enhances
synthesis of mast cells, B-cells proliferation and secretion
of immunoglobulins; weakens the effect of angiotensin ||
and restores vascular endothelium [11]. At present the role
of polymorphism of cytokine genes in the course of herpes
virus infections is intensively studied, in particular an attempt
is made to figure out the role of the IL-10 gene polymorphism
in resistance to the most common herpesviruses [12,13]. The
foregoing determined the direction of our study.

Aim
To determine the role of polymorphism of the interleukin-10
gene (rs 1800872) in the course of herpes zoster in adults.

Materials and methods

This study included 50 adult patients who were examined
and treated at the Department “Neuroinfection” of the com-
munal institution “Zaporizhzhia Regional Clinical Infectious
Disease Hospital” of Zaporizhzhia Regional Council. The
age of the patients ranged from 27 to 85 years and made
up 66.5[55.0; 77.0] years. Among the hospitalized patients,

Maronoris. Tom 15, Ne 3(44), BepeceHb — rpyaeHb 2018 p.



there were 19 (38.0 %) men and 31 (62.0 %) women. For
the analysis of the obtained data, the patients were divided
into groups depending on the severity of herpes zoster. The
severity of shingles was determined based on the severity
symptoms of intoxication, the duration and abundance of
rash, the presence or absence of complications [14]. The
moderate course of the disease was registered in 35 (70 %)
patients, severe —in 15 (30 %) patients. All the patients had
a negative blood test for antibodies to the human immuno-
deficiency virus. All the patients were included into the study
randomly basis and by informed consent. The control group
consisted of 40 healthy individuals who hadn’t been sick
of herpes zoster before. The age of persons of the control
group ranged from 35 to 87 years, made up 64.5 [52.5;
73.5] years and weren't statistically different from the age
of the examined patients (P > 0.05).

On the basis of the clinical laboratory of the Zapo-
rizhzhia Regional Clinical Infectious Disease Hospital for
all the patients traditional laboratory (general blood and
urine analysis, liver tests, coagulogram, proteinogram) and
instrumental (electrocardiograhy, chest X-ray examination)
tests were performed. In the presence of clinical evidence,
lumbar puncture was performed with a study of liquor for
the diagnosis of meningitis.

Special investigations were carried out on the basis of
the Department of Molecular Genetic Studies of the Train-
ing and Laboratory Center of the ZSMU (headed by prof.
0. M. Kamyshny). Determination of the IL-10 gene
(rs1800872) polymorphism was performed using samples of
total DNA isolated from the whole venous blood by the stan-
dard method using a set of DNA-EXPRESS-BLOOD-PLUS
reagents (LitTech, Russian Federation). The molecular
genetic study was performed by polymerase chain reaction
in real-time according to the manufacturer’s instructions
(Applied Biosystems, USA). The genotype was determined
using the CFX-96 Touch Real-Time polymerase chain reac-
tion product detection system (BIO-RAD Laboratories, Inc.,
USA) using sets of NP-512-100 (RU).

Statistical data processing was performed in Statistica
for Windows 13 (StatSoft Inc., NeJPZ8041382130ARCN10-J)
by the formed patient database. To assess the significance
of the differences between the quantitative features in the in-
dependent groups, the Mann-Whitney criterion was used,
and the quality method x? was used between qualitative
features. Relatively significant differences were considered
at P < 0.05. The odds ratio (OR) was calculated using
the formula: OR = ad / bc, where “a” is the frequency of a
particular allele in the group of patients with herpes zoster,
“b” is the frequency of a particular allele in the comparison
group, “c” and “d” are the total frequency of other alleles
in the study and comparison groups, respectively. The
boundaries of 95 % confidence interval (Cl) for OR were
calculated using the Woolf method [15].

Original research

Results

According to the results of our study, it was found that
genotype TT gene IL-10 (rs 1800872) was registered in 30
(60.0 %) patients with herpes zoster, against 14 (35.0 %)
healthy people in the control group (x? = 5.56, P = 0.02),
which confirmed the significance of IL-10 gene polymor-
phism in the reactivation of the varicela zoster virus and
manifestation of shingles (Table 1).

The analysis of the dependence of clinical course and
severity of herpes zoster from the polymorphism of the IL-10
gene (rs 1800872) showed that genotype TT was signifi-
cantly more commonly registered in patients with severe
course shingles, whereas in patients with moderate course
genotype TG (x2=6.35, P = 0.01) was detected 3.85 times
more often (Table 7). The additive inheritance model made it
possible to confirm association of the presence genotype TT
of gene IL-10 (rs 1800872) with high chances of developing
severe course of herpes zoster (0.867 vs. 0.133, x2=6.35,
OR =6.88 95 % CI = 1.35-35.11)

To determine genetic factors that have a statistically
significant effect on the development of certain clinical
forms of herpes zoster and complications various genesis,
we have used the additive inheritance model using the cri-
terion 2. Analysis of the role of IL-10 gene (rs 1800872)
polymorphism in the formation of various clinical forms of
shingles in adults did not reveal statistically significant dif-
ferences (P > 0.05). Localized forms or disseminated and
generalized forms were registered at the same frequency
in patients with different genotypes. In addition, when an-
alyzing various localization of lesions in localized forms of
herpes zoster, no differences were found in the presence of
certain genotypes of the IL-10 gene (rs 1800872). However,
it has been established that polymorphism of the IL-10
gene (rs 1800872) had influence on the severity of herpes
zoster in adults, namely, genotype TT was associated with
a severe course of the disease (0.867 vs. 0.468, x? = 6.35,
P =0.01, OR = 6.88 95 % CI = 1.35-35.11) and develop-
ment of neurological complications (0.857 vs. 0.4, x?=4.75,
P =0.03, OR =9.0 95 % CI = 0.96-84.5), which were rep-
resented by meningitis (6), Ramsey-Hunt’s syndrome (3)
and subsequent formation of postherpetic neuralgia (3), and
also ophthalmic (0.762 vs. 0.125, x? = 14.75, P = 0.0001,
OR =224 95 % Cl = 3.74-134.15) complications, which
were represented by herpetic blepharoconjunctivitis (16),
keratouveitis (3), iridocyclitis (1), subconjunctival hemor-
rhage (1) (Table 2).

Unlike the genotype TT, genotype TG of the IL-10
gene (rs 1800872) was associated with development of
complications such as addition of secondary bacterial
microflora (0.800 vs. 0.407, x2 = 4.5, P = 0.03, OR = 5.82
95 % Cl = 1.03-32.79) (Table 2). It should be noted that
the incidence of complications associated with the addition
of secondary bacterial microflora didn’t depend on the se-

Table 1. Comparison of the frequency of registration of polymorphism of the gene IL-10 (rs 1800872) in patients with herpes zoster,
depending on the severity of the disease, abs (%)

Control group Patients with herpes zoster Patients with herpes zoster
(n = 40) (n = 50) moderate course (n = 35) severe course (n = 15)

Genotype TT 14 (35.0 %) 30 (60.0 %) * 17 (48.6 %) 13 (86.7 %) * **
Genotype TG 26 (65.0 %) 20 (40.0 %) 18 (51.4 %) 2(13.3%)* *

*: the difference is significant, compared with healthy people (P < 0.05); **: compared with patients with moderate course (P < 0.05).
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Table 2. Correlation matrix of dependence of development complications of shingles with polymorphism of gene IL-10 (rs 1800872)

ndicator ___________________GenoypeTT T Coeficient .

Neurological (n =7)

Postherpetic neuralgia (n = 3)

Ophthalmic (n = 21)

Visceral (hepatitis) (n = 10)

Severe course (n = 15)
Relapsing course (n = 4)

6 (85.7 %)
3 (100 %)
16 (76.2 %)
6 (60.0 %)
13 (86.7 %)
2(50.0 %)

Clinical forms, in particular:

localized (n = 42)

generalized and disseminated (n = 8)

25 (50.0 %)
5 (10.0 %)

Localization of lesion in localized forms (n = 42):

trigeminal nerve (n = 33)
paravertebral ganglia (n = 9)
Secondary bacterial infection (n = 10)

20 (47.6 %)
5 (11.9 %)
2(20.0 %)

(14.3 %) 4.75,P=0.03
0 3.45,P = 0.06
5(23.8 %) 14.75, P = 0.0001
4 (40.0 %) 0.71,P =04
2(13.3 %) 6.35,P = 0.01
2(50.0 %) 0.18,p = 0.67

17 (34.0 %) 0.02, P =0.87
3(6.0 %)

13 (30.9 %) 0.07,P=0.78
4(9.6 %)

8 (80.0 %) 45,P=003
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verity of herpes zoster (P > 0.05). These complications
developed in 8 (22.8 %) patients with moderate and in 2
(13.3 %) patients with severe course of shingles.

Discussion

Itis known that dominant role in controlling dissemination and
generalization of varicella zoster virus belongs to the cellular
immunity of Th1-type [8,16,17]. Recently, special attention
has been paid to study the role of IL-10 in the course of this
infection. IL-10 is the main cytokine, which limits inflamma-
tory processes, protects endothelium of vessels by reducing
the effect of angiotensin Il and restoring the activity of nitric
oxide synthase which is inhibited by inducers of endothelial
dysfunction [9,18], also it has an analgesic function [19]. It
is determined that increase level of IL-10 is important for
induction of immunity, which finally influences the frequency
of relapses and severity course of the disease caused by vari-
cella zoster virus [15,20,21]. With appearance of molecular
genetic research which allows us to determine the polymor-
phism of the genes of interleukins, there was an opportunity
to deepen the knowledge about the immunopathogenesis
of herpes zoster. According to the results of our research, it
has been proved that the genotype TT of the gene IL-10 (rs
1800872) influences the reactivation of the varicella zoster
virus and manifestation of herpes zoster, which confirms its
detection more often (P =0.02) in patients with herpes zoster
(60.0 % ), compared with healthy people (35.0 %). The results
of our study overlap with the results of other researchers
[22], which have proven the special role of the haplotype ATA
IL-10, presence of which leads to insufficient production of
IL-10 and causes reactivation of the virus. At the same time,
the other study [23] demonstrated that the increased risk of
manifestation of shingles is associated with the carrier of
the haplotype GCC, allele 1082, IL-10. The connection of
the genetic polymorphism of the main complex of histocom-
patibility HLA (Complex 5) with the risk of development of
herpes zoster is also discussed [24].

For today herpes zoster is a fairly widespread disease
among immunocompetent people. Shingles can manifest
with various clinical forms and possibility to development
severe complications, primarily nervous system and organ
of vision [25,26]. Recently, in addition to meningitis and
meningoencephalitis, Ramsey—Hunt syndrome, namely a
cervical node ganglionitis, has often begun to be diagnosed,
development of which can lead to paralysis of facial muscles
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and reduced hearing abruption [27]. The development of
ophthalmic herpes, in which a complete loss of vision is
possible due to lesion of the optic nerve and its atrophy,
deserves particular attention [28]. No less widespread
complication of shingles is postherpetic neuralgia, which
can persist for several months after regression of rash, and
often leads to a reduction in ability, and in some cases, to
a person’s disability [29]. In our study the association of
the genotype TT gene IL-10 with a high risk development
of severe course of herpes zoster, with the complications
of neurological and ophthalmic character has been proved.
In the modern literature, available to us, we did not find
researches on studying the role of the polymorphism of IL-
10 gene in the formation of certain complications of herpes
zoster. At the same time, there are studies that demonstrate
the role of quantitative content of this cytokine in the severity
course of the disease. In patients with a moderate course of
herpes zoster, the authors [7,21] found an increase in blood
levels of IL-10, which was treated as an adequate immuno-
logical response to the virus, with ability to reconvalescence
without development of different complications. However, in
severe course of shingles there was an insufficient immuno-
logical reactivity of the organism, which was characterized by
aconstantlevel of IL-10[8,17]. All of this scientific researches
has a definite pathogenetic explanation, namely it is known
that in damage of brain cells, neurogliocytes produce IL-10,
which increases the vitality of brain cells [16,25].

In modern literature there are solitary scientific re-
searches which concern to determining the role of cytokines
in the formation of bacterial complications in infected of
varicela zoster virus. Thus, the study [8] has shown that
interleukin-6 and interferon-y can be used as early markers
for the identification of patients with a high risk of developing
bacterial skin complications. The data obtained in our study
showed association of the TG gene IL-10 (rs 1800872)
carrier with a high risk development of complications related
the addition of secondary bacterial microflora (OR = 5.82
95 % Cl =1.03-32.79).

Conclusions

1. The genotype TT of the gene IL-10 (rs 1800872) is
associated with reactivation of the varicella zoster virus and
manifestation of herpes zoster.

2. The genotype TT of the gene IL-10 (rs 1800872)
is associated with severe (x> = 6.35, P = 0.01) course of
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shingles, development of neurological (x? = 4.75, P = 0.03)
and ophthalmologic (x> = 14,75, P =0,0001) complications.

3. In patients with herpes zoster, genotype TG of
the gene IL-10 (rs 1800872) is associated with the develop-
ment of complications related to the addition of secondary
bacterial microflora (x? = 4,5, P = 0,03).

Prospects for further research. In our opinion, the pro-
mising direction of this study is the definition of the role of IL-10
gene polymorphism in relation to the quantitative level of this
cytokine in the course of herpes zoster in adults (tendency to
relapses, formation of a certain range of complications, efc.).
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MeTa po60oTH — BUBYNTU YNETPA3BYKOBI OCOBIMBOCTI XXOPCTKOCTI MapeHXiMU NEYiHKM B ZiiTeil 3 aBTOIMYHHUM renatutom (Al
meToaoM enacTorpadii 3cyBHOI XBUNi B 3iCTABMNEHHI 3 pe3ynbraTamMmu MopdonoriyHoro AocnimkeHHst bionTaty neviHku.

Marepianu ta metoau. Obectexunum 40 gitei, ski XBopi Ha aBTOIMyHHUMIA renatuT, 3a nepiog 2015-2018 pp. Ycim gitam
BUKOHANM KoMNnekc nabopaTopHUX TECTIB 3rigHO 3 NPOTOKOMIOM, enacTorpadito neviHku METOAOM 3CYBHOI XBWSIi Ta
MyHKLiHY Bioncito 3 MopdonoriYHnM JocnimkeHHsM GionTaTy. AKTUBHICTb 3aXBOPIOBAHHSA BU3HA4Yanu 3a [OMOMOrOH
iHgekcy rictonorivHoi aktusHocTi (IFA) 3a Knodell 3a pesynsratamm MopconoriyHoro focnigxeHHs BionTtaTty neviHku
Ta BioXiMiYHMMKM Noka3HWKaMK (anaHiHamiHoTpaHcdepesa, 3aranbHuin GinipybiH, ramMma-rnobyniHu, imyHornobyniH G).
Cragijto 3axBOptoBaHHSI OLiHIOBaMM 3a rictonoriyHum iHgexkcom cibposy (MC) METAVIR Ta HaniBkinbkicHO 3a [OMOMOrot
enactorpadii 3cyBHOi XBuni napeHxiMu. BusHaumnn B3aemMo3B’sI30K TiCTONOrMYHOI aKTUBHOCTI renaTuTty 3 nokasHukamu
XKOPCTKOCTI NapeHxiMu. Jocnignnu 3MiH1 NOKa3HUKIB XOPCTKOCTI MeYiHkM B AuHaMILi (Yepe3 6 Ta 12 micAuiB nikyBaHHs)
y 23 piten 3 Al

Pesynkratu. Y 72,5 % (n = 29) aiTeit giarHocToBaHO BrpasHuii ¢ibpos (cTaais ¢ibposy >F2 3a METAVIR (x?= 16,2; p < 0,001
Mix rpynoto aiten i3 F1-2 i F3—4 METAVIR). ROC aHania nokasas, L0 ONTUManbHOK «TOYKOH BiACIHEHHS» NS AiarHOCTMKM
¢ibposy F3 METAVIR 6yB nokasHuk xopcTkocTi 9,4 kMMa, a ana F4 METAVIR — 13,0 klMa. AKTUBHICTb renatuTy Bnnueana
Ha XOPCTKICTb NapeHXiMy NEYiHKN — 3i 3MEHLLEHHAM aKTUBHOCTI 3anarnbHOro NpoLecy 3MeHLLYBaBCS MOKa3HWK XXOPCTKOCTI
napeHximu nediHkm (p > 0,05).

BucHoBku. Y 50,0 % giten 3 Al" cTapis ¢ibpo3y, sKy BU3Ha4Yanu Metogom enactorpadii 4o nikyBaHHs, Bignosigana aa-
HUM MOPMONOTiYHOro AOCTIMKEHHS GionTaTiB NeYiHk. AKTUBHICTb renatuTy BNIMBAE HA XOPCTKICTb NAPEHXIMW NeYiHKK, 3i
3MEHLLIEHHAM aKTUBHOCTI 3ananbHOoro MPOLEeCy Liel NoKa3HUK Takox 3MeHLLyeTbes. [oCiMKeHHs nokasano, Lo B NpoLeci
nikyBaHHS (aHTUIOPOTUYHA 1 iIMyHOCYNpecyBHa Tepanist) Yepes 6 Ta 12 MiCALB NOKa3HWKY XXOPCTKOCT MapeHXiMu NeviHku
BiporigHo 3HWxkytoTbes (p < 0,05).

Mopdonoruueckue 1 yabTpa3ByKoBble 0CO6eHHOCTH GUOpPO3a neueHu
y AeTel ¢ ayTOMMMYHHbIM renaTuTom

B. C. bepeseHko, T. A. 3apopoxHas, X. 3. MbixaiAtok, b. A. Tapactok,
B. ®. Kopobko, C. M. KenbixeBuy

Lienb pa6oThbl — 13y4nTb YnbTpa3BykoBble 0COBEHHOCTM XECTKOCTY MapeHXMMbI NEYEHN y feTeli C ayTOUMMYyHHbIM renaty-
TOM (Al’) MeToZOM anactorpacun CABUIOBOW BOMHbI B COMOCTABMNEHUM C pesynbTataMit MOPgONorn4eckoro ccrnefoBaHus
6uonTara neveHu.

Marepuanbi u metogbl. Obcnenosanu 40 aeten, 6onMbHbIX @yTOUMMYHHbLIM renatutom, 3a nepuog 2015-2018 rr. Becem ge-
TAM NpoBefeH Komnrekc nabopaTopHbIX TECTOB B COOTBETCTBUM C MPOTOKONOM, 3factorpacous neYeHn METo40M CABUIOBOM
BOMHbI 1 MYHKLMOHHYKO BUONCHI0 ¢ MOPCHONOTMYECKUM UccnenoBaHnem buontata. AKTMBHOCTbL 3aboneBaHus onpeensnm
C MOMOLLbIO MHAEKca rucTonornyeckon aktneHocTu (MMA) no Knodell no pesynsratam Mopdonormyeckoro nccnegoBaqus
GuonTaTa neveHn 1 BUOXMMUYECKMM MOKa3aTensm (anaHMHamMmuHoTpaHcdepesa, obwwii BunmpybuH, ramma-rnobynuHbl,
UMMyHOrnobynuHel G). Ctaguio 3a6oneBaHus OLEeHUBanM no rctonormyeckomy uHaekcy ckneposa (MMC) METAVIR u
NONyKONMYECTBEHHO C MOMOLLbIO 3nacTorpacun CABUIOBOW BOMHbI NApeHXUMbI. [1poBeaeHO conocTaBneHve B3anMocBsaan
TUCTONOMMYECKO aKTUBHOCTMW renatuta C nokasaTensmu XeCTKoCTU NapeHxuMbl. MiccnenoBaHbl M3MeHeHUs nokasatenei
XKECTKOCTW NeveHn B AuHamuike (Yepes 6 1 12 mecsues nevenns) y 23 geten ¢ Al

Pesynbratbl. Y 72,5 % (n = 29) aeTelt AvarHoCTUpOBaH Bbipa3nTenbHbIn (ubpos (ctagus dmbposa >F2 no METAVIR
(X2 =16,2; p < 0,001 mexay rpynnon geten ¢ F1-2 n F3-4 METAVIR). ROC aHanu3 nokasar, 4To onTuMasnbHON «TOYKOM
oTCeYeHus» Ans anarHocTukm drnbposa F3 METAVIR 6bin nokasatens xectkoctvt 9,4 kla, a ans F4 METAVIR — 13,0 kla.
AKTUBHOCTb renatuTa Bnusna Ha XecTkoCTb NapeHXMMbI NEYEHN — C yMEHbLLEHWEM aKTUBHOCTW BOCMANMTENbLHOrO npoLiecca
YMEHbLLANCA nokasaTerb XeCTKOCTV NapeHxuMbl nedenm (p > 0,05).

BuiBoabl. Y 50,0 % peteii ¢ Al ctagust ¢ubposa, onpeaeneHHas METOAOM afactorpadum o neveHusi, COOTBETCTBOBanNa
[aHHbIM MOPOIOrMYECKOro 1CCNEenOoBaHNs BUONTATOB NneveHW. AKTUBHOCTb renaTtuTa BrMSIET Ha XEeCTKOCTb MapeHXMbl
MeYeHu, C YMeHbLLEHMEM aKTMBHOCTW BOCMAnMTENBHOTO NpoLiecca 3ToT rokasaterb Takke yMeHbluaeTcs. MpoBeneHHoe
1ccnefoBaHWe Mokasano, YTto Ha hoHe neveHns (aHTudubpoTuyeckas v MMMYHOCYNPeCCMBHas Tepanus) yepes 6 n 12
MECSILIEB MOKa3aTENMN XEeCTKOCTW NMapeHXMMbl NEYEHM JOCTOBEPHO CHImkatoTes (p < 0,05).
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Morphological and ultrasound features of liver fibrosis in children with autoimmune
hepatitis

V. S. Berezenko, T. D. Zadorozhna, Kh. Z. Mykhailiuk, B. A. Tarasiuk, V. F. Korobko, S. M. Kelykhevych

Aim. To study the ultrasound peculiarities of the liver parenchyma stiffness in children with autoimmune hepatitis by shear
wave elastography comparing with the results of liver biopsy morphological investigation.

Materials and methods. 40 children with autoimmune hepatitis were examined during the period of 2015-2018. Al chil-
dren were provided with a complex of laboratory tests according to the protocol, shear wave elastography of the liver and a
puncture biopsy of the liver. The disease activity was ranged with the histological index of activity (IHA) according to Knodell
by the results of a morphological study of liver biopsy and biochemical parameters (alanine aminotransferase, total bilirubin,
gamma globulin, immunoglobulin G). The stage of the disease was estimated by the METAVIR histological index (HIS) and
semi-quantitative elastography of the parenchyma shift wave. A comparison of the relationship between the histological ac-
tivity of hepatitis and the parameters of the liver stiffness has been made. The changes in 23 children with hypertension were
investigated in dynamics of liver stiffness (after 6 and 12 months of treatment).

Result. A progressive fibrosis was diagnosed in 72.5 % (n = 29) (METAVIR F2) (x? = 16.2; P < 0.001 between the group of
children with F1-2 and F3-4 METAVIR). The ROC analysis showed that, the optimal “cut-off point” for the diagnosis of F3
METAVIR fibrosis was the stiffness index of 9.4 kPa, and for F4 METAVIR — 13.0 kPa. Hepatitis activity influenced the stiffness
of the liver parenchyma — with a decrease in the activity of the inflammatory process decreased and the rigidity of the liver
parenchyma (P > 0.05).

Conclusions. In 50 % of children with autoimmune hepatitis, the stage of fibrosis, which was determined by the method of
elastography before treatment, corresponded to the data of the morphological study of liver biopsy. The activity of hepatitis
affects the liver parenchyma stiffness, with the decrease of inflammatory process activity this index also decreases. The
conducted research showed that in the process of treatment (anti-fibrotic and immunosuppressive therapy), after 6 and 12

months, the parameters of liver parenchyma severity decrease significantly (P < 0.05).

ABTOIMYHHWUIA renaTut (Al) — 3axBoproBaHHS 6e3 yiTkoi
NaTOrHOMOHIYHOI CUMNTOMATUKM, LLIO XapaKTepn3yeTbCs
nporpagieHTHUM NepebiroM i LUBWAKMM NMPOrpecyBaHHAM
[0 3Ha4Horo hibpo3y Ta umpo3y nediHku. CBoevacHa
[LliarHoCTWKa LibOro 3aXBOPHOBAHHS € 3anOpyKOH0 yCniLL-
HOrO JiKyBaHHS Ta 3anobiraHHs ycknagHeHHaM. Bigno-
BigHO #0 pekomeHpauin EASL (European Association
for the Study of Liver) «Clinical Practice Guidelines:
Autoimmune hepatitis European Association for
the Study of the Liver 2015», «3onotum ctaHgapTom»
ZiarHocTuku Al € MopdponoriyHe gocnigkeHHs bionTaty
neviHky [8]. bioncist neviHkv Jae MOXMMBICTb BCTAHOBUTM
[iarHo3, OLiHUTY CTailo 3aXBOPIOBAHHS Ta FCTOMOrYHY
aKTWBHICTb 3ananbHoro npouecy. OgHak Lien MeTon Mae
NeBHI 0OMEXEHHS, BPaxoBykUM iHBA3UBHICTb MpoLie-
Zypy Ta MOXITMBICTb PO3BUTKY YCKMagHEHb, 0COONMBO
ANS OUiHIOBaHHSA e(eKTUBHOCTI NiKyBaHHS Ta cTafii
ibpo3y neviHku [1]. Came TOMY NOLLYK HEIHBA3UBHMX i
BUCOKOIH(pOPMATUBHMX METOAIB OLiHIOBaHHS cTagii Al
SIK OCHOBHOTO KpUTEPIK0 MPOrHO3y 3aXBOPIOBaHHS Mae
BaXnmBe KniHivHe 3HaveHHs [10].

HwHi 3pificHiolTb Barato JocnimpkeHb y Aiten i go-
POCAMX i3 XPOHIYHUMU renaTuTamm Ans po3pobku Heix-
Ba3WBHWX METOAIB JiarHoCTVkW pibposy neviHkm [11,12].
HeiHBa3uBHi METOAM 'PYHTYIOTLCS HA IBOX Pi3HKX NiAX0-
fax: GionoriyHoMy, LLO nonsrae B KinbkiCHOMY BU3HAYEHHI
6iomapkepis hibpo3y B cvpoBaTLi KpoBi, Ta hisUHOMY —
BMMIPIOBAHHS! )XOPCTKOCTI MEYiHKW, KOMU BU3HAYaETbCS
BHYTPILLHA (i3NyHa aKTUBHICTb MapeHxiMu nevdiHkn [4].
Cepeg isanyHMX METOAIB AiarHOCTUKM AN1s1 BUSHAYEHHS
YKOPCTKOCTI mapeHxiMu nediHku BaroMme Miclie nocigae
enacrorpadis neyiHk1 METOAOM 3CYyBHOI XBui [3].

3rigHo 3 pekomeHgauismu EFSUMB 2017, nepeg
npoBeAeHHsIM enacTorpadii HeoBXigHO BMKITKOUNATM OC-
HOBHI MOTEHLiVHI hakTopu pranky (nigsueHHs ACT i/abo
AT y 5 pasiB noHag HopMy, 0GCTPYKTUBHUIA XOnecTas,
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NeviHKOBY HEOOCTATHICTb, FOCTPUIA renaTuT Ta iHinsTpa-
TVBHI 3aXBOPIOBaHHS MeYiHKK), ANs TOro, LWob YHUKHYTH
nepeoLiHioBaHHSA (ibpo3y neviHkm i/abo BpaxoByBaTy ix
npu iHTepnpetaLii peaynerartis [5,12—15]. BukopucTaHHs
Lliei METOAUKM ANS OLiHIOBaHHS ¢hibpo3y NeYiHKM y XBOPKX
3 aBTOIMYHHUM renaTmuToM, SIKUA YacTo CYMNPOBOMXKYETLCS
BICOKOAKTMBHWM 3ananbHWM MPOLECOM Y MediHui, He
Habyno LUMPOKOro BUKOPUCTaHHS, LLO 1 3yMOBMIO BUGIp
HanpsiMy JOCTIIKEHHS.

Merta po6otu

BuBunTM ynbTpa3ByKkoBi 0COBNMBOCTI XKOPCTKOCTI MapeH-
XiMU1 NEYIHKM Y [jiTei 3 aBTOIMYHHUM renaTutoM MeTOA0M
yNbTPa3BykoBOI enactorpadii 3cyBHOI XBUIi B 3iCTaBMEHHI
3 pesyrnbsTataMu MOpchonoriYHOro AOCHIIKEHHS GionTaTy
MeYiHKN.

Martepianu i meToAM AOCAIAKEHHA

[JocnimkeHHs BUKOHanM y BigAdineHHi AuTayoi renaro-
norii AY «IHCTUTYT negiaTpii, akylwepcTsa i riHekonorii
imeHi akagemika O. M. Jlyk'aHoBoi HAMH YkpaiHu» y
2016-2018 pp. Obctexunu 40 gitein 3 Al 3 Hux 16
(40,0 %) xnonuis i 24 (60,0 %) aiB4nHM Bikom Big 3 0O
18 pokiB. Haitbinbla Kinbkictb xsopux Bikom 10-18
pokiB — 62,5 % (n = 25) (x> = 5,0; p = 0,004). fiarHo3 Al
BCTaHOBMEHO BiANOBIAHO A0 MiXKHAPOAHMX peKOMeHaa-
LLin i3 BUBYEHHS 3axBoptoBaHb neviHku (EASL, «Clinical
Practice Guidelines: Autoimmune hepatitis, 2015»).
MyHKUiHy Gioncito NeviHK1 BUKOHANM Nicns OTpUMaHHs!
iHhopMoBaHoi 3roaw GaTbKiB i NaLieHTa Ha onepaTBHe
BTPyYaHHs. MaHinynsuito BMKOHyBanu nig 3aranbHuM
3Heb0oneHHsM Ta exorpadiyH1M KOHTporeM. 3acTocoBy-
BanM ronkyi rinbioTuHHoro tuny (16—18 G HaniBaeTOMaT)
Ans M'SikMX TkaHuH. OTpumaHuii GionciiHuiA maTepian

Key words:
autoimmune
hepatitis,
children, fibrosis,
elastography.
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OpuriHaAbHI AOCAIAXKEHHS

Ta6nuus 1. Mogin aiten 3 Al 3a cTagieto ¢ibpo3y Ta CTyneHeMm ricTonorivHoi
akTuBHocTi (n = 40), abe.u., (%)

oo lmecun |

Enacrorpadis, kMa:

F1
F2
F3
F4

3(7,5)
9(22,5)

12 (30,0)
16 (40,0)

Cragpis ¢ibposy METAVIR:

F1,
F2,
F3,
F4.

2(5,0)
9(22,5)

19 (47,5)
10 (25,0)

IHaekc rictonoriyHoi akTueHocTi 3a Knodell:

1-3 6anu (MiHiMmanbHa)

4-8 6anis (H13bka)
9-12 6anis (nomipHa)
13-18 6anis (Bucoka)

8(20,0)
4(10,0)
12 (30,0)
16 (40,0)
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06pobnanu 3a 3aranbHONPUAHATUMI METOAMKaMK, Mi-
Kpo3pi3u 3abapBntoBany reMaTtoKCUiHOM Ta €03UHOM,
MIKPOPYKCMHOM 3a BaH [l30HOM, NNasmMaTuyHi KNiTnHU
ineHTudikysanu, 3actocosytoun aHtutina Mo a-Hu CD
138 Ab-2 Clone MI15 (ThermoFisher Scientific, USA).
OTpumaHi ricTonorivHi npenaparu AoCimpKyBanmcs Ha Mi-
kpockoni «OLYMPUS BX-51». AKTUBHICTb 3aXBOPHOBaHHS
BM3HAYanm 3rigHo 3 ricToNoriYHMM iHAEKCOM aKTUBHOCTI
(IFA) 3a Knodell, sikuin BpaxoBye BUpa3HICTb 3ananeHHs.
IFA Big 1 fo 3 6aniB xapakTepu3ayBana MiHiMarbHy ricTo-
OTiYHY aKTMBHICTb, Big 4 00 8 6aniB — HK13bKY, Big 9 A0
12 6anis — nomipHy, Big 13 go 18 Ganie — BUCOKY ricTo-
NOriYHy akTUBHiCTb. CTafilo 3aXBOPIOBAHHS OLiHIOBaNM
3a rictonoriyHnmM iHaekcom ¢idpo3sy (C) 3a METAVIR
HaniskinbkicHo: 1 cTagis ibposy (F1) xapaktepusyeTbes
PO3LUMPEHHAM | MOSIBOIO NOPTanbHUX TPAKTIB 3ipyacToi
dopmu, apyra (F2) — yTBOpEHHAM MOPTO-NOPTanbHKUX
cenT, TpeTa (F3) — yTBOPEHHAM NOPTO-LieHTparibHUX CerT,
yetBepTa (F4) — nceBoOLOMNbOK.

Bu3aHa4eHHs )OpCTKOCTI NeYiHK1 BUKoHanm B 1Y «IH-
CTUTYT SiAEpHOI MeaULMHN Ta NPOMEHEBOI [iarHOCTUKU
HAMH Ykpainu» (M. Kuis) meTopom enacTorpadii 3cyBHOI
XBUNi NapeHxiMu neviHkn Ha ckarepi «Pagmup ULTIMA»
B [iNSHLIi NpaBux MixkpebepHUX MPOMIXKKIB 3a JONOMOroH
TpaHcabaoMiHanbHOrO KOHBEKCHOro (5MIL) Ta miHin-
Horo (10 mly) paTymkiB AnNs NOBEPXHEBUX CTPYKTYP.
MegiaHHe 3Ha4eHHs X BUMipIOBaHb XapaKkTepuayBarno
XOPCTKICTb MapeHXiMn NediHkW, pesynstat Bupaxani
y kinonackansx (kMa). Ans iHTepnpeTavii NoKasHUKIB i
BU3HAYeHHs1 cTapii ibposy BUKOpUCTOBYyBanM AaHi L.
Castera et al., 3a skumu piBHIO BUpasHocTi Gibposy FO
BiNOBiganM 3HaveHHs enactorpadii Hux4e Hix 5,8 kla
5,8 <F1<7,2 kMa (MiHiManbHi amitn), 7,2 < F2 <9,5 kMa
(nomipHi), 9,5 <F3 < 12,5 «Ma (BupasHi), F4—Big 12,5k a
(umpo3 neviHkw) [12]. BioxiMiyHy akTUBHICTb OLiHIOBaNM
3a pechepeHTHUMI 3HAUEHHAMY NTOKanbHOT nabopatopii.
MNiaBuLLeHMM BBaxanw piBHi anaHiHamiHOTpaHcdepasm
(ANNT) 240 Of/n, acnaptatamiHoTpaHcdepasn (ACT)
241 Ofl/n. MiHimanbHa aKTVBHICTb XapaKTepuayBanacs
nigeuiieHHaM AJTT go 3 HopM, H13bKa — 0 5 HOpM, No-
MipHa — go 10 Hopm, B1COKa — noHag 10 HopM.

[ins aHanisy B3aeMO3B’A3Ky riCTONOMNYHOT aKTUBHOCTI
renaruTy i3 NokasHMKamm XOPCTKOCTi MapeHXiMM NediHKn
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nauienTis (n =40) noginunu Ha 2 rpynu. | rpyna — aitu, ski
Ha MOMEHT 0BCTEXEHHS He OTPUMYBAIHK iIMyHOCYNpPecmB-
He nikyBaHHs Ta Manu IFA > 9 6anis 3a Knodell, — 62,5 %
(n =25); Il - giTn, Ak 4O NyHKUiHOT Bioncii oTpumyBanu
kopTukocTepoign Ta manu ITA 1-8 6anis 3a Knodell —
37,5% (n=15).

OUiHIOBaHHS 3MiH MOKa3HMKIB XXOPCTKOCTi NeYiHKu
BUKOHaMM Yepes 6 Ta 12 micauiB nikyBaHHS y 23 Aiten
3 AT". TokasHWKy aKTUBHOCTi 3aXBOPIOBaHHS BPaxoByBa-
v 3a pesyneratamu nabopatopHux ganux (AT, IgG,
y-rnobyniHu, 3aranbHuin 6inipy6iH) Ha MOMeHT 3paiiic-
HEeHHs enacrtorpadii neviHkv Ta yepes 6 Ta 12 micsuis
nikyBaHHs. Liux xBopux noginunu Ha 2 rpynu: neplua
(A)—gitn (n = 8), kMM BUKOHaHa enacTorpadis neyiHku1
[0 NiKyBaHHs Ta Yepes 6 micsuis; apyra (B) —aitv (n = 15),
SKUM JOCRiMKEHHS 3aincHeHe Yepes 1 pik iMyHocynpe-
cvBHOI Tepanii (2 aiTen i3 rpynu A ysinwnu y rpyny B, wo
MOB’A3aHO 3 TPVBANMKM CMOCTEPEXEHHAM LIMX NALEHTIB
Y LeHTpi AUTAYOI renaTornorii).

Pesynerati onpautoBanu CTaTUCTUYHO 3 BUKOPUC-
TaHHsIM naketa nporpam IBM SPSS Statistic Bepcisi
22 Ne 128 Big 01.08.2016 p. 3aranbHOCTATUCTUYHUI
aHani3 nepenbayaB 064MCIIEHHST MefjiaHu 1 iHTepKBap-
TUnbHUX iHTepBanis Me [UQ-LQ]. [ns HomiHanbHUX
3MiHHMX B32EMO3B'S30K PO3paxoByBany 3a 4OMOMOrO0
kpuTepiis MNipcoHa (x?) Ta Piwepa (ABoGIYHMIA). [ns no-
PIBHSIHHS 1BOX 3anexHuX BUOIPOK i Ta micns NikyBaHHs!
BMKOPMCTOBYBanun Kputepin BinkokcoHa. OuiHioBaHHS
HanpsiMy, CUnW Ta 3HaYyLLOCTi KOPEnsaLiiHOro 3B’s3Ky
MiXX Pi3HUMU O3HaKamy BMKOHAmMM, BUKOPUCTOBYHOUM
HenapameTpuYHUI KopenauinHmin aHania Tay Kex-
fanna (7). PisHnuio BBaXanu CTaTUCTUYHO 3HAYYLLOO
npu p < 0,05. BukoHanu aHania onepavjiHoi xapakTe-
pucTtuyHoi kpuoi (Receiver Operating Characteristic
Curve — ROC) i3 Bu3Ha4yeHHsam AUROC i «Touku Biaci-
YEHHA», SIKa BiANOBIAAE HAKPALLMM pe3yrnsTatam LWoao
YYTNUBOCTI Ta cneuudiyHOCTi LUboro AiarHOCTUYHOro
meTogy.

PesyAbTatu

3a pesynsratamm obctexeHHs y 72,5 % (n = 30) piten
JiarHocTyBanv BupasHy ctagito ibposy >F2 3a METAVIR
(X2 = 16,2; p < 0,001 mix rpynoto piten i3 F1-2 i F3—4
METAVIR). 3a pesynsratamy MOpdhomnoriyHoro focni-
mxeHHs 25,0 % (n = 10) giter manu o3Haku LMpo3y
neviHk1. 3a pesynsratamm MoporioriyHOro JOCMKEHHS
y 70,0 % giten aktmHicTb renatuty (IFA) 6yna >9 6anis
3a Knodell, i3 Hux y 40,0 % BinbyBaBCs BMCOKOAKTUBHMI
3ananbHui npouec y neviHui IFA >12 6anis 3a Knodell
(X2 =3,8; p=0,005 mix rpynoto pitent 3 IFTA >12i IFA 1-3
6anu 3a Knodell). XapaktepucTtvika rpyn Aiten HaBeaeHa
B mabnuuji 1.

[nsa BU3HaYEHHs NOKa3HWKa XOPCTKOCTi NEYiHKM (Y
kMa), Ak Moxe xapaktepu3dyBaTv BUpasHuin ibpo3s
(cTapis cibposy >F2 3a METAVIR), B 06CTEXEHUX AiTEN
nposeaeHo ROC aHanis i3 BusHaveHHaM AUROC i «Touku
BiZICI4EHHS» NS NOKa3HMKIB enlactorpadii. IHTerpansHo
XapaKTEPUCTUKOIO NS OLiHIOBaHHS eheKTUBHOCTI TECTY
€ nnowa nig ROC-kpueoto —AUROC (area under ROC).
Y pocnimkeHHs BKNOYeHi nokasHukv enactorpadii B kMa
ycix obcTexernx aiten (n = 40).
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Puc. 1. ROC kpnBa 3Ha4eHHs nokasHuka enactorpadii neviHkv 4ns aiarHocTuku

crapii ¢hibposy F3 METAVIR.

Tabnuus 2. KopensuiiHi (T) 38’a3kv Mixk Noka3HUKamu rictonoriyHoi aktuHocTi (ITA) Ta nokasHy1KamMm XXOPCTKOCTI NapeHXiMy NediHkv B AiTen 3

aBTOIMYHHVM renaTuToM Ao NikyBaHHs Ta Ha roro i (n = 40)

Moka3Huk Moka3HMKM KOPCTKOCTI NapeHXiMu neyiHku B Aitew 3 Al

Ao nikyBaHHs, kMa. | rpyna (n = 25)
T

AKTUBHICTb, 6anu 0,38*
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0,8
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YyTtnusictb

0,4
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0,0
1,0 0,0 0,2 0,4 0,6

1-CneuudivHicTb

cragil hibposy F4 METAVIR.

-0,02

Moka3HMKM KOPCTKOCTI NapeHXiMu neyiHku B Aitew 3 Al
Ha cboHi nikyBaHHs, kMa. Il rpyna (n = 15)

Puc. 2. ROC kpvBa ans 3Ha4eHHs nokasHuka enactorpadii neviHky Ans giarHocTyku

*: BigMIHHICTb BiporigHa (p < 0,05).

Tabnuus 3. JlaGopaTopHi NokasHWKK aKTUBHOCTI renaTuTy Ta KOpCTKOCTi napeHxiMum nediHkui y rpyni A (n=8), Me [UQ-LQ]

ANT, Ofi/n 1gG, rin 3aranbHui 6inipy6GiH, Y-rno6yninu, % XopcTkicTb napeHximu
MKMoOnb/n neviku, kMa

Me [UQ-LQ] o nikyBaHHs
Me [UQ-LQ] yepes 6 micauis 23 [17-47]

669 [271-1404]* 11,2[9,9-13]*
9,19[7,2-12,3]

28,2 [15,1-49,1]*
18,2 [14,8-23,0]

23,4 [16,2-29,4]*
15,2 [13,5-16,2]

*: BigMiHHicTb BiporigHa (p < 0,05) go Ta Yepes 6 MicALiB nikyBaHHS.

Tabnuus 4. JlabopaTopHi MoKa3HWKY aKTUBHOCTI renaTuTy Ta KOPCTKOCTI mapeHxiMu nevdiiki y rpyni B (n

), Me [UQ-LQ]

ANT, Ofi/n IgG, rin 3aranbHui 6inipy6iH, Y-rno6yninu, % XopcTkicTb napeHximu
MKMoOnb/n neviHku, kMa

Me [UQ-LQ] po nikyBaHHs! 943 [450-1591]*
Me [UQ-LQ] yepes 12 micsiuis 29 [10,5-16,4]

13,4[10,5-16 4]*
9,67 [7,2-13,0]

22,5 [16,4-60,0*
12,8[9,8-15,0]

25,0 [19,5-39,0]*
18,8 [17,4-20,7]

*: BiMIHHICTb BiporigHa (p < 0,05) ao Ta yepes 12 MicsLiB NikyBaHHS.

¥ 95,0 % (n = 38) piten 3a pesynsratamut Mopdoso-
riyHoro pgocnigpkeHHst BionTaty nedviHk1 AiarHocTyBanm
cTagito ¢ioposy 2F2 METAVIR (ma6n. 1). Y 38's3ky 3
umm BukoHaT ROC-aHani3 ons BM3Ha4YeHHs nokasHuka
enacrorpadii ans cragii ibpo3y F1 1a F2 y nocnigpkeHHi
HEMOXIMBO.

AUROC anst nokasHuka enacrtorpadii, skuin Big-
nosigae ibposy F3 popientosis 0,72 (Al 0,53 — 0,93).
«Toukoto BifciueHHsI» ansa giarHoctuku ¢ibposy F3
METAVIR 6yno 3Ha4yeHHs nokasHuka enacrtorpadii
9,4 Ma (4yTnmeicTb — 79,0 %, cneundiynictb — 64,0 %).

ROC aHanis, BukoHanui y 10 giten 3i ctagieto di-
6po3y F4 METAVIR, nokasas: AUROC ans nokasHuka

Pathologia. Volume 15. No. 3, September — December 2018

enacrorpadii, ki Bignosigae ctapii ibposy F4, cta-
HosuTb 0,92 (01 0,8—1,0). «Toukoto BiaciueHHs» Ans dia-
THOCTWKY cTagii hibposy F4 3a METAVIR 6yno sHayeHHs
nokasHuka enacrorpadii 13,4 kMa (4ytnueictb — 80,0 %,
cneuudiyHicts — 99,8 %).

[ns BM3HAYEHHS BNMBY iIMYHOCYMPECWUBHOIO fli-
KYBaHHS Ha MOKa3HWUKI XKOPCTKOCTi NApEHXIMU MediHKK
BUKOHanu aHanis y giren | Ta Il rpyn. Y giten | rpynu
MOKa3HWKW XOPCTKOCTi MapeHXiM1 NeviHk1 CTaHOBWU
14,2 [9,6-18,4] kMa, y giten Il rpynn — 12,3 [8,1—
12,8] kla. AHanis B3a€MO3B’A3Ky TiCTOMOTYHOI aKTVB-
HOCTi renaTuTy 3 MOKa3HMKaMM XOPCTKOCT MapeHXiMu
neviHku B | i Il rpynax giteit nokasas: y rpyni iten, siki
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Puc. 3. BupasHa nowwvpeHa nimcponnasmoumtapHa iHinsTpaLis nopTanbHoro TpakTy
B bionTaTi neyiHk1 AMTUHK Bikom 12 pokiB A0 NikyBaHHS aBTOIMYHHOrO renatuty. 3a-
6apBneHHs nikpodykcuHom 3a BaH M3oHom. 36.: 10 x 40.

Puc. 4. Yucnenni CD 138 iMmyHONO3nTUBHI nMnasmounTyi B GionTati NeviHk1 AUTUHM
Bikom 13 pokiB o nikyBaHHs aBToiMyHHOro renatuty. Mo a-Hu CD 138, Ab-2 Clone
MI15 (Thermo Fisher Scientific, USA). 36.: 10 x 40.

Puc. 5. JlimcpoigHuii donikyn y noptanbHoMy TpakTi NeYiHkv AuTWHM 13 pokiB Ao nikyBaH-
Hs1 aBTOIMYHHOTO renatuty. 3abapereHHs nikpodykecuHom 3a BaH aoHom. 36.: 10 x 40.

Puc. 6. MomipHa nimchonnaamouuTapHa iHinsTpauis noptanbHUX TPakTiB y AUTUHM
BikOM 3 POKV 3 aBTOIMYHHUM renaTuToM i MynbTUAOBYNSPHAM LMPO3OM MEYiHKN, Lo
OTpUMyBana nikyBaHHs roKOKOPTMKOiAaMM NpoTsirom 6 micsilis. 3abapBneHHs nikpo-
¢ykcnHoM 3a BaH [Mi3oHom. 36.: 10 x 40.

Puc. 7. MooguHoki CD 138 iMyHonoauTuBHi nrasmouuTit B GionTati nediHky AUTUHY BikOM
3 pokw nicnst nikyBaHHA FMIOKOKOPTUKOILAMM aBTOIMYHHOTO renaTuTy npoTarom 6 mics-
uis. Mo a-Hu CD 138 Ab-2 Clone MI15 (Thermo Fisher Scientific, USA). 36.: 10 x 40.

OTPVUMYBaIM NikyBaHHS Ha MOMEHT BYKOHaHHS MYHKLAHOT
6ioncii neviHky, rictonoriyHa akTueHicTb Ay 6anax (IFA)
6yna HUKYOH0 MOPIBHSIHO 3 XBOPUMMU, SIKi HE OTPUMYyBany
koptukoctepoigm (KC) (puc. 3,4,5,6,7). Ans Lboro 3gijiic-
HUMNN JOCNIMKEHHS 3B’A3KY riCTONOrYHOI akTuBHoCTi Al
i3 MOKa3HMKaMu XOPCTKOCTi mapeHximu nediHku (kMa)
3a [I0MOMOrOK PaHroBOrO KOPEnsLiHOro aHanisy Tay
Kenpanna, pesynsrati HaBedeHi B mabnuyi 2.

3a pesynsratamun kopensuiHoro aHanidy B | rpyni
aiten 3 Al BCTAHOBMEHO MO3UTUBHUIA 3HAYYLLWIA B3ae-
MO3B’S30K MiX FiCTOMOrYHO aKTUBHICTHO 3aXBOPIOBAHHS
B Ganax i )XopcCTKicTo mapeHximu neviHkm — 7 = 0,38
(p=0,001).

Y Il rpyni giten 3a pesynsratamu KOPENsLiiHOro aHa-
nisy 3acpikcyBanu cnabkuil HeQOCTOBIPHWA HEraTUBHWIA
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3B'A30K MiX FCTOMOMYHOK aKTUBHICTIO 3aXBOPIOBaHHS
Ta XOPCTKICTIO NapeHximu nediHkm — 1 = -0,02, p > 0,05
(p=08).

[ns ouiHOBaHHA BNNMBY iIMyHOCYNPeCUBHOI Tepanii
Ha aKTVBHICTb 3aXBOPIOBAHHS Ta MOKa3HWUKW XOPCTKOCTI
NapeHXiMy NeYiHKN 30iINCHUMM KaTaMHEeCTUYHWIA aHani3
y 23 naujeHTiB. JTabopaTopHi NOKa3HWKK, WO XapakTe-
PU3YK0Tb aKTUBHICTb renaTuTy Ta NOKa3HWKM XXOPCTKOCTI
napeHxiMy NeviHkW, HaBeaeHi B mabnuusx 3, 4.

Pesynbrati caigyaTs, WO Yepes 6 MicsLiB MikyBaHHS
malixe B yCix AiTel BAanocs 4ocart Hopmanisauii 6ioxi-
Mi4HMX noka3HukiB (p < 0,05). Y Lumx XxBOprx 0gHOYacHO
3i 3MEHLUEeHHAM aKTMBHOCTI remaTuTy cnocrepiranm
3HVKEHHS MOKA3HMUKIB XXOPCTKOCTI MapeHXiMM NeydiHKu
(p <0,05).
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Yepes 12 micsuis y 67,0 % xsopux Ha Al (n = 10) y
rpyni B Boanocs gocsrtu nepiogy KniHiko-nabopatopHoi
PEMICii, LLIo NposIBIIOCS HopMarniaaLlieto HarbinbLL iHop-
MaTUBHUX MOKa3HWKiB aBTOIMYHHOrO npotiecy (p < 0,05).
lMokasHuk enactorpadii 4o nikyBaHHs y rpyni B (n = 15)
nopisHioeas 10,3 klMa [8,1-13,2], yepes 1 pik — 7,6 kla
[56,8-12,5] (p = 0,013).

B obcTexeHnx rpynax giten yepes 6 i 12 micsuis
nikyBaHHst ROC-aHani3 i3 BusHaveHHsM AUROC i «Touku
BiICI4EHHSA» AN NOKa3HUKIB enacTorpadii He BUKOHam
Yepes BiACYTHICTb MOBTOPHOI BIONCii MeYiHKM B Lii TEPMiHMW.

06roBopeHHA

Y HaykoBil nitepaTtypi BifcyTHI nybnikauii, Lo npucBsieHi
[OCTIDKEHHIO XOPCTKOCTi MapeHXiMy NeviHkv B AiTen 3 Al
Y Bopocnux nauieHTiB 3 akTBHUM AT BU3HAYUMM BUCOKI
MOKa3HWKI XOPCTKOCTi NEYiHKK, SIKi MPOrPECUBHO 3HUXKY-
Banmcb 3i 3MEHLUEHHSIM aKTUBHOCTI renatuTty [2,7]. do-
CRiKEHHS, B SKMX 30iINCHUMN NMOPIBHAHHS iCTOMOMYHUX
3MiH Ta enacTorpadii 3cyBHOI XBUi, BUSBUMNW aHamNOriYHi
TeHZEHLi B NaLjieHTIB UTAYOTO BiKY.

YnbTpasBykoBa enacrorpadis € TO4HAM METOLOM
ANS AiarHoCTUKM LMpo3y nediHku. [ns giarHoctuku
BIAMIHHOCTI MiX Merkum i nomipHum ibposom Len
METOA € MEHLL YyTnnBUM. 3acTocyBaHHs enactorpadii
Ans giarHocTuky ibposy neviHky Ha TNi NikyBaHHs Al
[,a€ 3MOry OLiHUTN NOTEHLINHNIA PU3NK MPOrpecyBaHHs
3axBoptoBaHHs [6,9].

Pesynbrati gocnifgxeHHs cBigyaTb: 3aCTOCYBaHHS
yNbTPa3ByKkoBOI enactorpaddii 3CyBHOI XBUMi ANS OLjiHI0-
BaHHS cTagii ibposy B AiTer 3 Al y nepiof po3ropHyTHX
KMiHIYHWX NPOSIBIB HeJOLiNbHE, OCKINbKA aKTUBHICTb
renaTtuTy BnnvBae Ha MOKa3HWKK XOPCTKOCTi MapeHXimMm
nediHkK. okasHukn enactorpadii neviHku, oTpyMaHi
yepes 6 micauiB NikyBaHHs, Npu GioximivHin Hopmanizauii
aKTVUBHOTO 3anasibHoro NpoLecy B NeviHLi MOXyTb CBif-
YT Npo cTagito dibpo3y NeviHkW. SHUKEHHS NMOKa3HWKIB
XOPCTKOCTI Yepes 12 MicsLiB MOXe CBif4MTY NPO AMOBIp-
HY aHTUDIBPOTUYHY Ajtd IMyHOCYNPECHBHOTO iKyBaHHS.
OTxe, B giten 3 Al enacTorpadito NeYiHK1 BapTO BUKOHY-
BaTU LLOHANMEHLLE Yepes 6 MicsLiB iIMyHOCYnpecuBHOrO
NiKyBaHHS, Hadani — MOHITOPUHT KOXHI 6 micauiB ans
BU3HAYEHHS PU3MKY NPOrPECYBaHHS renaTury.

BucHoBKU

1.Y 50,0 % giTeit, siki XBOPi HA aBTOIMYHHWI renaTwT,
cTagia ¢ibpo3y, BCTaHOBMEHA Mig Yac FiCTONOrYHOro
JocnigkeHHs GionTaTiB neviHku, 3biranaca 3 gaHumm
enacrorpadii 3cyBHOI XxBuni. BukopucTaHHs iMyHoricTo-
xiMmiyHoro mapkepa CD 138 HaBiTb npu MiHIManbHin
Oro eKcnpecii 4ae MOXNUBICTb BCTAHOBMTKM [fiarHo3
aBTOIMYHHWIA renaTuT.

2. 3a paHumu enactorpadii 3cyBHOI XBUTi, B iTel 3
aBTOIMYHHVM renaTuToM akTVBHICTb 3anasbHOro NpoLiecy
B MeYiHLi BNNMBAE Ha NOKa3HUKM XXOPCTKOCTI MapeHxiMu.
IMpu Hopmanisavii 6ioximMiyHMX NoKa3HWKIB BinOyBaeTLCS
BiPOrigHE 3HWXXEHHSI MOKA3HWKIB XOPCTKOCTI NapeHXximm
NeviHKK.

3. [ina ouiHioBaHHS cTagii dibpo3dy neviHku ynb-
Tpa3ByKOBY enacTorpadito 3cyBHOI XBUNi B AiTei 3 aBTo-
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iMYHHIM renaTUToM AOLINbHO BYKOHYBATM LLIOHANMEHLLE
yepes 6 MicALiB NiKyBaHHS.

4. BiporigHe 3HKEHHS! MOKa3HWKIB XXOPCTKOCTi MapeH-
XiMU neviHk1 Yepes 1 pik iMyHOCYnpecBHOTO NikyBaHHS
CBIOYMUTb He TiMbKW NPO 3MEHLLEHHS aKTUBHOCTI 3anarnb-
HOrO MPOLIECY B NEMiHLL, ane i npo MOXIIMBE 3MEHLLEHHS
¢hibposy B AiTen 3 aBTOIMYHHUM renaTuToMm.
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Pe3yAbTaTh BUBUYEHHSA in vitro aHTUOaKTepiaAbHOI aKTUBHOCTI
MOAMGIKOBAHOr0 MarHi€eBoro cnaaBy LWOAO TecT-wramiB E. coli
Ta P. aeruginosa

B. M. YopHui, H. M. Moniwyk, 0. M. KamuwiHui, M. A. ToroBaxa

3anopi3bKknii AepxaBHWUI MEAUUHWI YHIBEpCHTET, YkpaiHa

MeTta po60TH — BM3HAYNTU YYTNMBICTb rPaMHEraTMBHUX MiKPOOPraHiaMiB — OCHOBHUX 30YyAHWKIB iMnnaHTaT-acouino-
BaHMX iHekuin — 0o npogykTi Giogerpagauii marHiesoro cnnasy MJ1-10, 3 HAacTynHUM OGIPYHTYBaHHSIM MOXIIMBOCTI
BUKOPUCTaHHSI B TPABMATOMOMYHI NPaKTWLi Y Cknagi WTYYHUX IMNMaHTaTiB, L0 XapaKTepuayrTbCst aHTUbaKTepianbHo0
aKTVBHICTIO.

MaTepianu Ta metoau. Bueunnu 4yTnumBiCTb €TaNOHHKX TeCT-LUTaMiB MikpoopraHiamis Escherichia coli ATCC 25922,
Pseudomonas aeruginosa ATCC 27853 fo ekctpakTy marHiesoro crnnasy MJ1-10, L0 NpuroToBneHuii Ha 0cHoBI BynbiioHy
Mtonnepa—XinToHa (pH 7,4). BakTepiocTaTiyHy aKTUBHICTb EKCTPaKTY CrnaBy OLLiHIOBAN 3a HAsIBHICTHO/BIACYTHICTIO Bidyarb-
HOro pocTy y npobipkax i3 nocisamu, 6akTepuLmaHy — 3a HAsIBHICTHO/BIACYTHICTIO POCTY KOMOHI MIKpOOPraHiaMiB Ha Yalukax
3 arapom nicns BrciBy 3 NpoBipok.

PesynkraTu. BcTaHoBunw, WO JOCHIZKYBaHUI eKCTpakT MarHiesoro cnnasy MJ1-10 xapakTepuayeTbest BUCOKOK BakTepioc-
TaTW4HO Ta BaKTepULMAHO aKTUBHICTIO LLOAO eTanoHHUX Wwramie E. coli Ta P. aeruginosa. 3poCcTaHHs KynbTyp KULLKOBOT
Ta CYHBOTHINHOI NANMYOK Ha arapi cnocTepirany TinbkW y BUCiBax i3 Npobipok, B siki HaNepeaoaHi 4oAaHO MIKpOOpraHiammu B
KoHueHTpauii 10° KYO/mn, 108 KYO/mn, 107 KYO/mn. MakcumarnbHe 3poCTaHHs KOMOHIl Ha arapi micns BUCIBY 3 Linx Npobipok
3achikcoBaHO Tinbku nicns nepLuoi fobw iHkybauii. MpoTarom TepMocTaTyBaHHs KinbKiCTb KOMOHIN, WO BMpOCTana Ha arapi
nicns 4pyroro v TPETbOro BUCIBIB, ICTOTHO 3MEHLLYBanach. Tak, 3aranbHa KinbKicTb KOMOHIl E. coli, wo Bupocna nicns BuCiBy
Ha arap i3 npobipok i3 HalbinbLLIMM bakTepianbHUM HaBaHTaxeHHaM (10°KYO/mn), 3meHwumnacsk i3 220 (nicns nepLuoi obm
iHKyGaLlii ekcTpakTy) 40 2 KOMOHIN nicna 72 roguH BUTPUMYBaHHS PidvHW B TEpMOCTaTi, @ B Jocnifax i3 P. aeruginosa — 3
192 po 1. AHanoriyHi peynsratii OTpUManu B 4ochigax i3 MEHLUMMK MIKPOBHUMM KOHLEHTPALSIMK, LLO CBiAYMTb NPO BUCOKY
YyTAUBICTb rPAMHEraTUBHUX MIKpOOPraHi3MiB 40 eKCTpakTy MarHiesoro cnnasy MJT-10.

BucHoBku. Martiesuii cnnas MJ1-10 y pigkomy cepenoBuLLi BUSIBNSIE BUCOKY GaKTEPULIMAHY aKTUBHICTb LLOAO rpaMHera-
TMBHUX MIKPOOPraHi3MmiB, eheKTVBHO MPUrHiYyKO4M 3pOCTaHHS eTanoHHMX TecT-wTamis E. coli ATCC 25922 i P. aeruginosa
ATCC 27853 BnponoBx 72 roayH.

Pe3yabTatbl 3yueHus in vitro aHTubakTepuanbHOM aKTUBHOCTU MOAU(ULIUPOBAHHOIO
MarHueBoOro cnaaBa B onbiTax ¢ TecT-wWrammamu E. coli u P. aeruginosa

B. H. YépHbin, H. H. Moaunuyk, A. M. KambiwHbii, M. A. foroBaxa

Llenb paboTbl — onpegenuTb YyBCTBUTENBLHOCTb rPaMOTpULaTENbHbBIX MUKPOOPraHW3MOB — OCHOBHbIX BO3OyauTenei
MMMIaHTaT-accoLMMpOBaHHbIX MHPEKUMIA — K npoadykTam buogerpagaumm marHuesoro cnnaea MJ1-10, ¢ nocneaytowmm
060CHOBaHMEM BO3MOXHOCTYW WCMONb30BaHUs! B TPABMATONOMYECKON NPakTUKE B COCTABE MCKYCCTBEHHBIX UMMIAHTATOB,
obnagaroLmx aHTMbaKTepranbHON aKTUBHOCTIO.

MaTtepuanb! u meTogbl. M3yyeHa YyBCTBUTENBHOCTb 3TANOHHBIX TECT-LUTAMMOB MUKpOOpraHnamoB Escherichia coli ATCC
25922, Pseudomonas aeruginosa ATCC 27853 k akcTpakTy MarHuesoro crnasa MJ1-10, npurotoBneHHOro Ha ocHose ByrnboHa
Mionnepa—-XuHtoHa (pH 7,4). bakteprocTaTnyeckyto akTUBHOCTb 3KCTPaKTa CrrliaBa OLEHUBANM Mo Hamnu4uio/oTCyTCTBIKO
BM3yarbHOro pocTa B Npobupkax ¢ nocesamu; 6akTepULIMAHYI0 aKTUBHOCTb — MO HAMMYMIO/OTCYTCTBIIO POCTa KOMOHWIA MUK~
pOOpraH13MOB Ha Yallkax C arapom nocne BbiceBa U3 NPOBUPOK.

Pesynkrarthl. YCTaHOBNEHO, YTO MCCTEAyeMbIi 3KCTPaKT MarHueBoro cnnaea MIT-10 obnagaeT BbICOKo GakTeprocTaTM4ecko
1 BaKTEPULMAHON aKTUBHOCTBIO MO OTHOLLEHMIO K 3TanOHHbIM WTammMam E. coli v P. aeruginosa. POCT KynbTyp KALWEYHO 1
CMHErHOMHOW Nanoyek Ha arape OTMEeYeH TOMbKO B BbiCeBaxX 13 NPOBUPOK, B KOTOPble HakaHyHe Bbinu fobaBneHs! MUKPO-
opraHuambl B koHueHTpauumn 10° KOE/mn, 108 KOE/Mn, 107 KOE/Mn. MakcumanbHbIiA pOCT KOMOHWIA Ha arape nocrne BbiCceBa
13 AaHHbIX EMKOCTEN 3athMKCUPOBAH TOMbKO MOCHe NepBbIX CYTOK WHKyGaumu. Mo Mepe TepMOCTaTUpOBaHUS KONMYeCTBO
KOMOHWIA, BbIpaCTatoLLyX Ha NMOTHON Cpeae Nocie BTOPOro U TPETLETO BbICEBOB, 3HAUUTENLHO YMEHbLIANoch. Tak, obliee
KONM4eCTBO KOMOHWIA E. coli, BbIPOCLLMX NOCHe BbiCEBa Ha arap 13 Npobupok, B KoTopble fobaBneHo HanbonbLuee Konw-
yecTtBo BGaktepuit (10° KOE/mn), ymeHbLumnock ¢ 220 (nocne nepsbix CyTOK MHKyGaLmMmn 3KCTpakTa) 40 2 KOMOHMIA nocne 72
4acoB BbIAEPXKKM XUAKOCTW B TepMocTaTe, a B onbiTax ¢ P. aeruginosa — ¢ 192 fo 1. AHanornyHble pesynsrathbl NonyyveHb!
B OMbITax C MEHbLUMMU MUKPOBHBIMM KOHLIEHTPALMSIMKA, YTO FOBOPUT O BbICOKOW YyBCTBUTENBHOCTU rPaMOTpULIATENbHbIX
MMWKPOOPraHM3MOB K 3KCTPaKTy mMarHuesoro crinasa MJ1-10.

BbiBoabl. MarHueBbin cnnas MJ1-10 B xwuakoi cpege nposiBNSeT BbICOKYK OaKTepuUMaHyt akTMBHOCTb B OTHOLUEHWN
rpaMoTpuLiaTeNbHbLIX MUKPOOPraHM3MOB, 3OEKTUBHO NOAABMAS POCT 3TaNOHHbIX TECT-lWTaMMoB E. coli ATCC 25922 v
P. aeruginosa ATCC 27853 B Teu4eHwe 72 4acos.
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Results of the in vitro study of the antibacterial activity of modified magnesium alloy
in experiments with E. coli and P. aeruginosa test-strains

V. M. Chornyi, N. M. Polishchuck, 0. M. Kamyshnyi, M. L. Holovakha

The aim. To study the sensitivity of gram-negative microorganisms (the main pathogens of implant-associated infections) to
the products of biodegradation of magnesium alloy ML-10, with subsequent justification for its use in traumatologic practice
as artificial implants with antibacterial activity.

Methods. Magnesium alloy extract was prepared on the basis of Mueller-Hinton broth (pH 7.4). In sensitivity testing the refer-
ence test strains of Escherichia coli ATCC 25922 and Pseudomonas aeruginosa ATCC 27853 were used. The bacteriostatic
activity of the alloy extract was estimated by the presence or absence of the visual growth in test-tubes with microorganisms;
bactericidal activity — by presence or absence of the growth of microorganisms colonies on cups with Mueller-Hinton agar
after sowing from test tubes.

The results of the study showed that the studied extract of magnesium alloy ML-10 shows high bacteriostatic and bactericidal
activity with reference strains of E. coli and P. aeruginosa. The growth of this microorganisms on agar was observed only in test
tubes, to which microorganisms at a concentration of 10°, 108, 10" CFU/ml were added the day before. The maximum growth
of colonies on agar after sowing from these containers was recorded only after the first day of incubation. During the incubation
(37 °C) the number of colonies that grew in agar medium after the second and third sowing significantly decreased. Thus,
the total number of E. coli colonies that grew after sowing on agar from tubes with the largest number of bacteria (10° CFU/
ml) decreased from 220 (after the first day of incubation in extract) to 2 colonies after 72 hours of incubation of fluid in the ther-
mostat, and from 192 to 1 colonies in experiments with P. aeruginosa. Similar results were obtained in experiments with lower
microbial concentrations, which indicates high sensitivity of gram-negative microorganisms to ML-10 magnesium alloy extract.

Conclusions. Magnesium alloy ML-10 in a liquid medium shows high bactericidal activity against gram-negative microorgan-
isms, effectively suppressing the growth of reference strains of E. coli ATCC 25922 and P. aeruginosa ATCC 27853 during

72 hours.

AKTyanbHoO NpobrnemMor 3acToCyBaHHSI MacUBHUX
3arnmMOHKX iMNnaHTaTiB B OPTONEAii, TpaBMaTosnorii €
BWHUKHEHHS YCKMagHEeHb, SK-0T iH(iKyBaHHS B AinsH-
Ui metanokoHcTpykuin [1,2]. ¥ 1,0-8,5 % Bunapkis
BCTaQHOBINEHHS! NOCTI HOTO iMMnaHTaTa nNpu3BoauTb 10
PO3BUTKY iH(EKLji — XPOHIYHOrO NOCTIMMNaHTALIiHOTO
OCTEOMIENITY, L0 CNPUYMHSE iHBaNIAM3ALII0 XBOPOro
[3]. 3a panumu dhaxosoi nitepatypu, y 8—10 % Bunagkis
306yaHMKamu imnnaHTaT-acouinoBaHoi iHdekuii (IAl) €
rpamMHeraTvBHiI MiKPOOPraHi3Mu: NpeacTaBHUKN POANHUA
Enterobacteriaceae — Escherichia coli Ta HecbepmeH-
TYIOUi rpaMHeraTuBHI MikpoopraHismu — Pseudomonas
aeruginosa [4-6]. Bigomo, wo ui 6akTepii BX0AATb OO
cknagy Mikpobioma KuLlleyHuKka NoauHU, ane BOHW
XapaKTepuayrThCs 30aTHICTHO 40 LWBMAKOro hopMyBaH-
He GaraTopiBHeBWX MikpoBHUX BionniBoK Ha MOBEPXHI
LUTYYHWX IMMNaHTATIB | Pe3NCTEHTHICTIO J0 GaraTbox
aHTMbaKTepianbHWX Npenapartis, LLO iCTOTHO YCKMaaHe
Tepanito 1Al [6,7]. Y 3B’3Ky 3 LM 0COGMMBOrO 3HAYEHHS
y TpaBmarororii Ta opTonesii HabyBae ansTepHaTVBHa
npodinaktuka IAl, Wo 3acHoBaHa Ha BUKOPWUCTaHHI 5K
TpaHCMnaHTaTiB MaTtepianis, KOTPi 3aBASKN aHTUMIKPOG-
HUM BMacTUBOCTAM Y mpoueci biogerpagauii MOXyTb
3anobiraTv PO3MHOXEHHIO MATOTEHHWUX MiKPOOPraHiamiB
Ta YTBOPEHHIO GionmiBok.

lNepcnekTMBHUM € BUB4EHHS BiONOrivHMX BNacT1BOC-
Tel cnnasiB Ha ocHoBi MarHito (Mg?*). YncneHHi ekcnepu-
MEHTM Ha KponsiX, Lypax i BiBLSX Nokasanu, Lo Crrnasu
Ha OCHOBi MarHil0 xapakTepm3aylTbcst GiOCyMiCHICTHO,
[0CTaTHBbOK KOPO3INHOKO CTINKICTHO, HE TOKCUYHI, MatoTb
Moaynb NpyxHocTi KOHra, skuin MakcumManbHoO Habnke-
HUI O MOAYNS NPYXKHOCTI KOPTMKANBbHOTO LWapy KiCTKM.
Came Mg He mae aHTMbaKTepianbHUX BNacTUBOCTEN,
ane NpoayKTu Kopoaii MarHito (rasonoaibHWin BoaeHb, M-
pokewz marHito i coni Mg, Lo yTBOPIOIOTLCS B pesynsTari
€enekTpoXiMiYHOI peakLii), nokanbHO NigsuLLyoTb pH, Wo
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Hapae edpekTvBHY GakTepuLmaHy gito. MocTilHMi npoLec
6iokoposii noBepxHi iMnaHTaTa ycknaaHe hopMyBaHHS
MikpoopraHiamamu noBHOLiHHOI Gionnisku [8,9].

[na ekcnepuMeHTy BUKOpUCTanu MogmdikoBaHui
MarHieBui cnnae Ha OCHOBi MPOMWCMOBOrO CnnaBy
MJ1-10, Mozynb enacTM4HOCTI SIKOr0 CTaHOBUTbL Maiibke
45 GPa, Wwo ToyHiwe BignoBigae MOAYMo NPYXHOCTI
KOPTMKAIbHOrO LUapy KiCTKU.

Merta po6otu

Bu3HaunTty 4yTnuBIiCTb rpaM HeraTMBHMX MiKpoopra-
Hi3MIB — OCHOBHMX 30YAHWKIB iMNnaHTaT-acoLinoBaHNX
iH(pekLin — oo npoaykTiB Giogerpaaadii marHieBoro cnna-
By MJ1-10 i3 HacTynHUM OBrpyHTYyBaHHSM MOXMMBOCTI
BUKOPUCTaHHS Yy TPaBMaTonorivyHin npaktuui y cknagi
LUTYYHMX IMMMAHTATIB, WO XapaKTepu3yrTbCs aHTMOakK-
TepianbHOK aKTUBHICTIO.

Marepianu i meToAM AOCAIAKEHHA

[Onsa ekcnepumeHTiB 3aBuci cTpyxku (no 0,1 mr) cre-
punigysanu y 70 % cnupTi BNIPOAOBX 5 XBUMMWH, NOTiM
npomusanu y crepunsHomy 0,85 % NaCl. Micns ctepuni-
3aLji CTpyKy 3aHyptoBanu y npobipku 3 BynbiioHom Mio-
nnepa—XiHToHa (pH 7,4) 3 po3paxyHKy 1 Mr CTPYKKM Ha
1 mn 6ynbiioHy. 3pasku iHky6yBanm npu 37 °C 72 roguH,
nicns Yoro HaJoCadoBy PiAMHY (eKCTpakT) Bipbupanu i
ueHTpudpyrysanm npu 3000 obeptax 5 xBUnuH. EKCTpakT,
LLO OTpKUManu, BUKOPUCTOBYBANN B JOCIIIKEHHSX.

#AK TecT-MikpoopraHiaMu BUKOpPUCTOBYBanu 40OOBI
KynbTypW CTaHAApTHUX €TanoHHUX WTamiB Escherichia
coliATCC 25922, Pseudomonas aeruginosa ATCC 27853
(American Type Culture Collection), 3 skux MeTofOM
CepilHMX po3eeaeHb Yy disionoriyHomy posquHi (0,85 %
NaCl) rotyBanu 6akTepianbHy CycneHsito ryCTUHOI Bif
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10° KYO/mn go 10* KYO/mn. Y koxHy npobipky 3 2 Mn
eKkcTpakTy BHocunn no 0,2 mn GakTepianbHoi cycneHaii
BiANOBIAHUX PO3BeAEHb. SAK KOHTPOIb BUKOPVUCTOBYBAIN
npobipku 3 BynbitoHom Mionnepa—XiHToHa 6e3 ekcTpakTy,
B sKi BHOCWIY Ljj NOCIBHi 403W MiKpOOpraHiamiB (KOHTpOrb
pocTy KyneTypu), i Npobipky 3 BynbIAOHOM Ta EKCTPAKTOM
6e3 BHECEHHS KynbTypy (KOHTPOIb CTEPUNLHOCTI Ce-
penosuLy). Mpobipku 3 nociBamu iHkyGyBanu npu 37 °C
72 roguHun. WopaHa BnpopoBx iHKy6auii 3 npobipok
pobunu Bucis BmicTy (0,1 M) Ha Yawwku 3 arapom Mio-
nnepa—XiHToHa.

O6nik pesyneratis pocty E. coli i P. aeruginosa Ha
arapi (nigpaxyHoK KOMOHIN, L0 BUPOCNM) BUKOHYBamnu
nicnsa iHky6auii nocisis npu 37 °C 24 rog. bakrepio-
CTaTUYHY aKTUBHICTb €KCTPaKTy CrnnaBy OLjHIoBanm 3a
HasIBHICTIO/BIACYTHICTIO Bi3yanbHOro pocTy B Npobipkax
i3 nocisamu, GakTepuUMaHY — 32 HasIBHICTHO/BIACYTHICTIO
POCTY Ha Yallikax 3 arapoM Nicns BUCiBaHHS 3 NPOGIPOK.
AHTUMIKpOGHY akTuBHICTb Biogerpagytoyoro cnnasy
Jocnifxysanu B 5 noBTopax.

CTaTUCTMYHMIA aHani3 oTpMMaHuX pesynbTaTiB
BUKOHaNM 3a AOMOMOrO0 NiLEH3INHUX KOMM IOTEPHUX
nporpam Microsoft Excel 2010 i Statistica for Windows
13 (StatSoft Inc., Ne JPZ8041382130ARCN10-J). Mig yac
aHanisy po3noginie KinbKiCHAX AaHUX BU3HAYanmu mipu
LieHTpanbHoi TeHaeHLii — meaiaHa (Me), Mipy Bapiauii —
iHTEpKBaPTUIBHUI po3max y BUrsAAi 25 i 75 nepueHTunis.

PesyAbTati

BcTaHoBunv, Lo JOCTIOXKYBaHWA €KCTPaKT MeTany Mae
BUCOKY GakTepiocTaTyHy i GakTepuumaHy akTUBHICTb
LLIOA0 eTanoHHUX Wramis E. colita P. aeruginosa. INig vac
ornagy nocisis y 6ynsitoHi Mionnepa—XiHToHa BUSBUN:
3pOCTaHHsA KynbTyp B YCix Npobipkax 3 eKCTPaKToM i
LTamamu npotsrom 3 Ai6 BisyanbHO He BU3HauUMnK. Ta-
K GakTepiocTaTudHU edbekT npomykTiB Biogerpapauii
[0CHigKyBaHOro MeTany, MIMOBIPHO, NOB’A3aHWIA 3i 3HaY-
HUM 3pyLUeHHaM pH cepenoBuLLa B NyxHWiA 6ik 4o 9,64.

Mig yac BMBYEHHSI GakTEPULMAHOI aKTUBHOCTI CMna-
BY BUSIBMEHO, LLO MPOTArOM A06M eKCTpakT edheKTMBHO
3Hewwkomkye 105, 104, 103 m.K. 3pocTaHHs! KymbTyp KuLL-
KOBOI Ta CMHBOTHIHOI NanuYoK Ha arapi crnoctepirany
TiNbKKM y BUCIBaX i3 Npobipok, B siki HanepeaoaHi foaaHo
MikpoopraHiamu B koHueHTpauii 10°KYO/mn, 108KYO/mn,
107 KYO/mn. MakcymarbHe 3poCTaHHs KOMOHili Ha arapi
micns BUCIBY 3 LUMx Npobipok 3adbikcyBanu Tifbki nicns
nepwoi fobw iHkybauii. MpoTarom TepMmocTaTyBaHHs
KinbKiCTb KOMOHiIM, L0 BApOCTana Ha arapi nicns gpyroro
Ta TPETLOrO BUCIBIB, CYTTEBO 3MEHLLYBanachb.

HanbinbLu nokazosa GakTepuLmaHa ais ekCcTpakTy —
B Jocnigax i3 HalBULLMM MIKPOOHUM HaBaHTaXEHHSM
y 10° KYO/mn. Tak, 3aranbHa KinbkicTb konoHin E. coli,
Lo BMpOCHa nicnsa BUCIBY Ha arap, 3MeHLmnace i3 220
(nicns nepLuoi fobu iHKyBaLii ekcTpakTy) 40 2 KOMOHil
nicna 72 roguH BUTPUMYBAHHSA piAMHW B TepMocTarTi
(mabn. 1), a B pocnipax i3 P. aeruginosa — 3 192 go 1
(mabn. 2). AHanoriyHi peynsraTv oTprManu B focnigax
i3 MEHLLMMM MIKPOBHMMM KOHLIEHTPALSIMM, LLO CBIig4YMTb
NP0 BUCOKY YYTUBICTb FPaMHeraTyBHMX MiKpOOpraHiamis
[0 ekcTpakTy marHiesoro cnnasy MJ1-10.
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Tabnuus 1. KinbkicTb konoHin E. coli ATCC 25922, wo Bupocnu Ha arapi Mionnepa—
XiHToHa nicnst iHky6auii B ekcTpakTi MarHiesoro crnasy, Me (Q25-Q75)

MociBHa po3sa E. coli, KYO/mn

Yac iHky6auii,

roguHu 10° 108 107
KinbKicTb KOnoHin
220 (128-242) 19 (16-31) 1,5 (1,0-2,0)
3(2-29) 1,5 (1,0-2,0) 0
2,5(2,0-3,0) 0 0

Tabnuus 2. KinbkicTb konowin P. aeruginosa ATCC 27853, wwo Bupocnu Ha arapi
Mtonnepa-XiHToHa nicns iHky6aLii B ekcTpakTi marHiesoro cnnasy, Me (Q25-Q75)

MociBHa po3a P. aeruginosa, KYO/mn

Yac iHky6aLii,

roAuHN 10° 108 107
KinbkicTb KONoOHiW
24 192 (102-201) 22 (16-24) 3(1,5-4,5)
48 18 (1-9) 2(1-2)
72 1(1-1) 0 0
BucHOBKHM

1. MarHieuin cnnae MJ1-10 y pigkomy cepenoBuLLi
XapaKTepu3yeTbCs BUCOKOI HaKTEPULIMAHOKO aKTVBHICTIO
3aBAsKN YTBOPEHHIO NpoaykTiB biogerpapavii metany B
pe3ynkTaTi enekTpoxiMiuHoi peakuii Ta amiHi pH cepeno-
BULLIA B NYXHUI Gik — i3 7,4 00 9,6.

2. paMHeraTuBHi MiKpoopraHiaMu poguHu
Enterobacteriaceae BUCOKOUYTNMBI 4O €KCTPaKTy MarHi-
esoro cnnasy MJ1-10, wo nigTBepmKYETHCS MPUMNMHEHHAM
3pocTaHHs TecT-wramy E. coli ATCC 25922 npotsrom
3 nib.

3. EkcTpakT Mae aHTvbakTepianbHi BNacTUBOCTI WoAo
MY3€MHOro TeCT-LiTaMy HedhepMEHTYHUMX rpamHera-
TUBHUX MikpoopraHiamiB — P. aeruginosa ATCC 27853,
MPUrHIYyO4M NOro 3pOCTaHHS BNPOZOBXK 72 FOAVH.

4. Pe3ynbraTi focnigxeHb NigTBEPAXYOTb MOXIN-
BiCTb 3acTocyBaHHs cnnasy MI1-10 B cknagi imnnaHTaris,
LLIO Mat0Tb YHikarbHy ocobnmeicTb — 3anobirat 3pocTtan-
HI0 30yAHWKIB IMNNAHTaT-acoLiioBaHUX IHGEKLN.

MepcnekTnBM nopanbLWMX gocnipkeHb. Peynsra-
TW, O OTPUMan¥, CBigYaTh NPO NepCnekTUBHICTb HayKo-
BMX AOCMIMKeHb Y LIbOMY Hanpsimi, OCKiMbKW HeobxiaHe
BVBYEHHS MPOTUMIKPOGHOI aKTUBHOCTI MarHieBoro crnnasy
MJ1-10 wwopo KkniHiYHUX LWTamiB MikpoopraHismis — 30ya-
HUKIB iH(DEKLLIX, 3yMOBINEHWUX MEAVNYHWUM BTPYYaHHSAM.
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CtaH KictkoBOro metaboaiamy B naui€HTiB i3 LyKpoBUM piabeTom 2 Tuny

B. I. KpuseHko, O. |. bopopaBko

3anopisbKnil AEPXaBHUI MeAUUHWIA YHIBEPCUTET, YKpaiHa

MeTta po6oTy — JOCNiaMTK CTaH KiICTKOBOrO MeTabosiaMy Ta MOro B3aeMO3B'SI30K i3 Moka3HMKaMu ByrneBogHoro oomiHy y  Katouosi cnosa:
XBOPMX Ha Liykposwii giabet (LLA) 2 tvny. LIYKPOBHIA AlabeT
2 11Ny, KiCTKOBU#M
MeTaboAi3M,
0CTEOMNOPO3.

Matepianu Ta metogu. O6cTexuny 94 nauieHT. Y 1 rpyny Bkmtoumnm 22 ocobu, siki xBopi Ha octeonopos (Of1), y 2 — 22
nauieHtn 3 LI 2 Tuny, 3 rpyny — 50 xBopwx i3 noegHaHnm nepebirom LI 2 Tuny ta OI. Ycim navieHTam BUKOHanm ynsTpassy-
KOBY JEHCUTOMETPIIO Ha ynbTpa3sykoBoMy AeHcuTomeTpi Omnisense 7000 (BeamMed Ltd, I3painb). CTaH KiCTKOBOI TKaHUHK
ovujiHtoBany 3a kputepismn BOOS. Ycim xBopum Bu3Hayanu piseHb octeokanbLmHy (OK), napatropmoHy (MTT7), kanbLMTOHiIHY
B CUpOBATLLi KPOBI, piBeHb Ae3okcunipuanHonity (OMNIQ) Bu3Havanu y paHKoBin cevi. Y nauienTis i3 L 2 Tuny BusHayanm
c-nenTumg, iHcyniH, rnokody Hatwe, HbA1c, pospaxoBysanu iHgekc HOMA.

Matonoris. - 2018. -
T.15, Ne 3(44). -
C.341-345
Pesyniratu. Bussunu, wo B naujexTie 3 rpynu Bigbysanock BiporigHe 3HkeHHs piBHa OK Ha 44 %, M Ha 24 %, NI poy:

Ha 28 % nopiBHsHO 3 nauieHtamu 1 rpynun (p < 0,05). Y 53 % xBopux 3 rpynu po3sutok Ol xapakTepuayBaBCs 3HIKEHHAM  10.14739/2310-1237.
KICTKOYTBOPEHHS Ha T1i niasuLLeHoi pe3opbuii. MaujieHTu 3 rpyny manw siporigHo BuLmii piseHb HbA1c Ha 11,5 %, riokoan —  2018.3.151855

Ha 25,0 %, innexc HOMA —Ha 7,2 % (p < 0,05), a pisesb OK i ATI[ ByB Hivk4mum Ha 8,5 % Ta 17,0 % (p < 0,05) BIANOBIAHO £ ait:

MnopiBHSAHO 3 navjientamu 2 rpynu. PiseHb HbA1c cyTTeBO BnnuBae Ha CTaH kicTkoBoro metaboniamy. Mpu nigguiieHHi HbA1C  oleo1714@gmail.com
noHag 7,5 %, piseHb OK 3HuxyeTbes Ha 12,0 %, a AMI4 — Ha 17,0 % (p < 0,05).

BucHoBku. Pesynbratu ceigyats, wo LI 2 Tuny npu3BoauTh [0 YNOBINbHEHHS KICTKOBOTO MeTaboniamy, OCKinbKu B NaLieHTiB
3 rpynu BiporigHo 3HWxyroTbea piBHi OK i NI nopiBHsHO 3 navjeHTamu 1 rpynn. HegocTaTHil ByrneBOAHUIN KOHTPOMNb MOXe
OyTV OOHUM i3 (haKTOPIB, LLO 3yMOBITIOE 3HIKEHHS PIBHIB MapKepiB KICTKOBOrO 0OMiHY.

CocTosiHMe KOCTHOro MeTaboAusma Yy NauueHToB C CaXxapHbIM AMa6eTOM 2 TMna KnioueBble croBa:
caxapHbli pnabet

B. U. KpuseHko, O. U. BopoaaBko 271na, KOCTHbI
MeTaboAn3Mm,

Llenk paboTbl — OLEHNTL COCTOAHNE KOCTHOTO MeTabon1ama 1 ero B3aMMocBs3b C nokasaTensamu YrnesogHoro oBMeHa Yy ocreonopos.
6onbHbIX caxapHbiM guabetom (CO) 2 Tvna.

Matepuanbi u metoabl. Obcnenosanu 94 nauumenTa. B 1 rpynny Bkntoumnu 22 6onbHbIX octeonoposom (OM), Bo 2 — 22 Matonorus. - 2018. -
naupenta ¢ Cll 2 Tna, 3 rpynny — 50 6OMbHLIX C CoYeTaHHbIM TedeHnem CIl 2 Tuna 1 Of. Bcem nauyeHTam nposoauni 213521'“‘-’31(:4)' -
YNbTPa3BYKOBYO AEHCUTOMETPYIO Ha yNbTpasBykoBoM AeHcuTomeTpe Omnisense 7000 (BeamMedLtd, U3paunb). CocTosiHne

KOCTHOW TKaHw oLieHunBanu no kputepusam BO3. Bcem nauveHTam onpeaensinu ypoBeHb octeokansuyta (OK), napatropmoHa

(MTT), kanbLUMUTOHWHA B CbIBOPOTKE KPOBU, YPOBEHb Ae30KcunupuavHonuHa (AMNVL) moun onpenensnm B yTpeHHern moue. Ma-

umenTam ¢ C[] 2 Tvina onpeaensinm ypoBeHb C-NeNTUAa, UHCYNWHa, rokosbl HaTowwak, HbA1c, paccuntbiBany niagekc HOMA.

Pesynkrartbl. Y nauveHToB 3 rpynmbl IMeNo MecTo OCTOBEpHOE CHkeHWe ypoBHs OK Ha 44 %, ANV Ha 24 %, NTI Ha 28 %
B CpaBHeHUu ¢ naumeHTamm 1 rpynnel (p < 0,05). Y 53 % 6onbHbIx 3 rpynnel passutie Ol xapakTepr3oBanoch CHXEHNeM
kocTeobpa3oBaHus Ha PoHe MOBbILLIEHHOV pe3opbumu. MauneHTbl 3 rpynmbl UMeny JOCTOBEPHO 6omnee BbICOKMIA YPOBEHb
HbA1c Ha 11,5 %, rntoko3bl — Ha 25,0 %, nHaekc HOMA —Ha 7,2 % (p < 0,05), a ypoeHb OK 1 [N 6bin Hke Ha 8,5 %
1 17,0 % (p < 0,05) COOTBETCTBEHHO B CPABHEHUW C MaLyeHTamu 2 rpynnbl. YpoBeHb HbA1cC cylecTBeHHO BO3AENCTBYET Ha
COCTOsIHUE KOCTHOMO MeTabonmama. Mpu nobiwexnn HbA1c 6onee 7,5 % ypoeHb OK cHuxaetcs Ha 12,0 %, a AN — Ha
17,0 % (p < 0,05).

BbiBoApbl. MMonyyeHHble faHHbIE CBUMAETENLCTBYHOT, YTo CLI 2 TMNa NpUBOAWT K 3aMELNIEHUI0 KOCTHOTO MeTabonuama, Tak
KaK y nauueHToB 3 rpynnbl JOCTOBEPHO CcHkaroTes yposHW OK 1 NN B cpaBHeHun ¢ naumentamu ¢ O 6e3 C 2 tvna.
HenocTaTouHbIN YrneBOAHbIA KOHTPOMb MOXKET OblTb OLHUM 13 hakTOPOB, KOTOPLIE COCOBCTBYIOT CHIKEHIIO YPOBHSI Map-
KEPOB KOCTHOrO 0bMeHa.

The state of bone metabolism in patients with type 2 diabetes mellitus Key words:
type 2 diabetes

mellitus, bone
metabolism,

The aim of this work is to investigate the state of bone metabolism status and its relationship with carbohydrate metabolism ~ osteoporosis.
in patients with type 2 diabetes.

V. I. Kryvenko, O. |. Borodavko

Pathologia
Materials and methods. 94 patients were studied, among whom the 1% group — 22 patients with osteoporosis (OP), the 2" 2018; 15 (3), 341-345

group — 22 patients with type 2 diabetes mellitus (DM), the 3™ group — 50 patients with combined course of these diseases. An
ultrasound densitometry using the Omnisense 7000 ultrasound densitometer (BeamMed Ltd, Israel) was performed for all the
patients. The state of bone tissue was determined by criteria of the WHO. The levels of osteocalcin (OC), parathyroid hormone
(PTH), calcitonin in blood serum, the level of deoxypyridinoline (DPD) were determined in morning urine for all patients. In
patients with type 2 DM the levels of C-peptide, insulin, glucose, HbA1c and HOMA index were studied.
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Results. It was revealed that patients of the 3 group had significant decrease in OC level by 44 %, DPD by 24 %, PHT by
28 % (P < 0.05) in comparison to the patients of the 1%t group. In 53 % of patients of the 3 group the development of OP was
characterized by decreased bone formation and increased bone resorption. The patients of the 3 group had significantly
higher levels of Hb1c by 11.5 %, glucose by 25 %, HOMA index by 7.2 % (P < 0.05), while the level of OC and DPD were
lower by 8.5 % and 17 %, (P < 0.05) respectively in comparison with patients of group 2. The levels of OC and DPD were
significantly lower in patients with decompensation of type 2 diabetes, in comparison with compensated diabetes by -12 %
and -17 %, respectively (P < 0.05). The level of HbA1c significantly influences the state of bone metabolism. With an increase
in HbA1c of more than 7.5 %, the level of OC decreases by 12 %, and DPD by 17 % (P < 0.05).

Conclusions. The results suggest that type 2 DM leads to slowdown of bone metabolism, as the 3 group patients had
significantly reduced levels of OK and DPD as compared to the patients of the 1%t group. Poor glycemic control can be one of

the factors that reduce the level of bone markers.

KinbkicTb XBOpWX Ha LiykpoBwii ajabet (LL) HeBnmHHO 3po-
cTae B YkpaliHi 11 ycbomy ciTi [1]. 3a faHumu MixHapoaHoi
acouiauii aiabery, 3a 25 pokiB KinbKiCTb XBOPUX 3pocTe
£0 650 mnH oci6, i 90-95 % npunage Ha LA 2 tuny [1].

OcTaHHIM YacoM HayKOBLIi BKITKOYaOTb Y rpyny Xpo-
HiYHMX ycknagHeHs LI 2 Tuny nposisu octeonoposy (Or1)
[2]. BcTaHoBREHO, LLO 3HVKEHHS MiHEpasbHOI LLiNbHOCTI
KicTkoBOi TkaHuHU (MLLIKT), nepenomm Ta 3MeHLLeHHs piB-
Hs1 ocTeokanbLyHy (OK) y cupoBaTLi KpoBi acoLtorTbes
3 NigBULLEHHSIM CMEpPTHOCTI y XxBopux Ha LI 2 Tuny (BLU
3,25; [il: 1,48-7,16 p = 0,003) [3].

LLle ogHUM NigTBEPMKEHHSIM TICHOTO B3AEMO3B'SI3KY
L4 2 tvny Ta O € gai wopo snnvey OK (Mapkepa KicT-
KOYTBOPEHHS1) Ha BYrneBoaHUI 06MiH. 3a AaHUMU HU3KU
aocnipxerb, aegiunt OK npussoanTs A0 nponicdpepadii
BeTa-KniTWH, 3HWKEHHS CEKpeLii iHCYMiHY, NigBULLEHHS
iHCyniHopesucTeHTHOCTI, Hagani — Ao po3suTky LI, a
€eK30reHHe Moro BBeIeHHs nonintye nepebir giabety [4].
barato HayKkoBLiB BKa3yloTb Ha 3HVkeHWi piBeHb OK'y
xBopwx Ha LI 2 Tuny, ane aai Wwopao kicTkoBoi pe3opbuii
€ cynepeunvsumu [5]. Tak, 3a JaHUMU HU3KW BYEHWX, Y
nauienTis i3 LI 2 Tuny kictkoBa pe3opbuis nigBuLLyeThCS,
a B BinbLUOCTI AOCNiAXEeHb BUSBINEHO 1i 3HUKEHHS pa3oM
i3 KICTKOYTBOPEHHSAM [5]. [POAOBXEHHS BUBYEHHS NOTPe-
Oye B3aEMO3B'sI30Kk MapkepiB KiCTKOBOrO meTaboniamy 3
NoKa3HUKaMu ByrneBOAHOrO OOMiHY.

MeTta pobotu

[JocnignTy cTaH KicTkoBoro metaboniamy Ta ioro B3aemo-
3B’A30K i3 MOKa3HMKaMmm BYrmeBOAHOMO 0BMiHY Y XBOPUX
Ha LyKpoBuiA giabet 2 Tuny.

Martepianu i meToAU AOCAIAKEHHA

Ha 6a3i HaB4anbHO-HAayYKOBOrO MeAWNYHOTO LieHTpY
«YHiBepcuTETCbKA KriHika» 3anopisbkoro AepXKaBHOMO
MEOMNYHOTO YHIBEpCUTETY 0BCTEXMNM 94 nauieHTH, SKnX
noginunu Ha 3 rpynu: y 1 Bknoumnm 22 ocobw, siki XBopi
Ha Of1 (11 vonosikiB, 11 xiHOK), 2 — 22 naujeHTn 3 LI 2
Tmny (11 Yyonogikis, 11 xiHokK), y 3 rpyny — 50 xBopwx i3
noegHaHumM nepebirom LU 2 Tuny Ta ON1 (24 Yonosiku, 26
xiHok). CepefHin BiK y rpynax BiporiaHO He BifpisHSBCS
Ta cTaHoBwB BignosigHo 59,0 (53,0; 63,0), 58,6 (54,0;
62,0), 60,5 (55,5; 65,0) poky. IHOekc macy Tina y rpynax
nopisHioBaB BignosigHo 29,8 £ 3,9, 31,8 £ 4,0, 31,3 £
4,5 kr/m?2 i BiporigHO Bigpi3HsBCS B navjeHTis 1 Ta 2 rpyn.
MauienT 2 Ta 3 rpyn Bynu 3icTaBHi 3a TPMBAMICTIO
LIA 2 Ty, oTpumyBanu nepoparbHy LyKPO3HUKYBarbHY
Tepanito, Manu cepepHii CTyniHb TsxkocTi LI,
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KpuTepii 3any4yeHHs B AOCRigKeHHN: nignucaHa
iHpopmoBaHa 3roga nmauieHTa Ha yyacTb, BepudikoBa-
HW giarHo3 L 2 tuny (3rigHo 3 Hakazom MO3 Ykpainu
Ne 1118 Big 21.12.2012 p.), Bik Big 50 o 70 pokis. Kpute-
pii BUKItoveHHs: LI 1 Tuny, BTOPUHHUIA iIHCYNIHO3amneXHMIA
LI, npuiimaHHs rrokoKOpPTUKOCTEPOIAiB NoHag 3 Micau,
MopyLUEHHS (PyHKLIT LLMTONOAI6HOI 3am03u, XpoHiyHa cep-
LieBa HeOCTaTHICTb, XPOHi4Ha XBOpoba HUPOK, CUCTEMHI
3aXBOPHOBAHHS CMIONYYHOI TKAHVHW, XIHKM 3 NepeaYacHo
(1o 45 pokiB) abo LUTY4HOI MeHOMay3oto0.

Bepudikauito Ol BMKOHanNu 3rigHo 3 Haka3oMm
MOS Ne 676 iz 12.10.2006 p. Ta pekomeHgauismm Mix-
HapopaHoi acoujavii kniHivHoi feHcuTomeTpii (2015 p.) [6].
Ycim nauieHTam BUKOHaNV ynsTpa3syKoBY AEHCUTOMETPIO
Ha ynbTpassykoBoMmy AeHcutomeTpi Omnisense 7000
(BeamMed Ltd, I3painb) Ha TpboX KicTKax: NpoKcumarb-
Ha cbanaHra Il nanbus KucTi, guctansbHuiA Bigain 1/3
NPOMEHEBOI KICTKM, CEPEeAVHa BEMMKOrOMITNIKOBOI KiCTKY.
CTaH KiCTKOBOT TKaHUHM oLiHUnK 3a kpuTepiamn BOOS:
HopManbHuiA cTaH — T-kpuTepiin >-1,0 SD, ocTeoneHis —
T-kputepin Big -1,0 SD go -2,5 SD, O — T-kputepin
<-2,5 SD [6].

Y BCiX XBOPUX BU3HAYMNM PiBEHb OCTEOKaNbLMHY (Ha-
6ip peaktuiB chipmmn Immunodiagnostic Systems Limited,
Benuka BputaHist), aesokcunipuamnHoniHy cevi (Habip pe-
akTuiB ¢ipmu Quidel Corporation, CLUA), KanbLUTOHiHY,
napatropmoHa (Habip peaktusiB Siemens Healthcare
Diagnostics Products Ltd., Benuka BputaHisi). MNauieHtam
i3 L 2 Tviny BU3HaYanm piBeHb iHCyniHy, c-nentuay (Habip
peakTugiB ipmn Monobind Inc., CLLUA) 3a gonomoroto
iIMYHO(DEPMEHTHOrO METOAY Ha MIKpOMnaHWeTHOMY
dotomeTpi Immunochem-2100 (High Technology, CLLIA).
[Mtoko3y HaTLLe Ta rmMiko3unboBaHuii remornobiH (HbA1c)
[ocnigpKyBanm B cMpoBaTLi KpoBi Ha GioxiMiYHOMY aHari-
3atopi Prestige 24i (Tokyo Boeki, AnoHist). Xsopum Ha LI
2 TNy po3paxoByBanu iHAEKC iHCYMIHOPE3UCTEHTHOCTI
(HOMA) 3a cTaHZapTHO METOAMKOH [7].

MpoTsarom po6oTn fOTpUMyBanucs npuHLMNiB Bio-
€TVKU: OCHOBHUX monoxeHb KoHseHuii Pagn €sponu
npo npasa NoanH Ta biomeauumHy (sig 04.04.1997 p.),
GCP (1996 p.), lenbciHcbkoi Aeknapadii BcecBiTHBOT
MEeAMYHOI acoLliaLlii PO €TUYHI NPUHLMNW 3MIACHEHHS Ha-
YKOBUX MEANYHUX AOCTIIKEHb 3 y4acTto MoamHm (1964—
2000 pp.) i Hakady MOS Ykpaixu Ne 281 Big 01.11.2000 p.

CraTtncTuyHe onpavoBaHHs BUKOHamNV 3a AOMOMOTO
kommn'toTepHoi nporpamu Statistica 13.0 for Windows
(StatSoft Inc., NeJPZ8041382130ARCN10-J). AHani3
MOKa3HWKIB Ha HOPMAanbHICTb PO3MOAiIY BUKOHANM MeTo-
aom Wanipo-Yinka. [JaHi onncoBoi CTaTUCTUKN HAaBEAEHI
K cepenHe apuMeTUYHE Ta CTaHZApTHE BiOXMIEHHs

Maronoris. Tom 15, Ne 3(44), BepeceHb — rpyaeHb 2018 p.



npu HOpPMarbHOMY PO3MOoAiNi 03HakK, a MpU Po3noaini,
L0 BiPI3HAETLCA Bif HOPMArbHOMO, — SK MeAiaHa Ta
MIDKKBapTUSIbHWI po3Max. AKICHI 03HaKu HaBegeHo siK
abConoTHI 3HaYeHHs1 Ta BiACOTKM 3 3a3HaAYEHHAM [0-
Bipyoro iHTepsany ([l). Mapametpy B gocnimKyBaHWx
rpynax nopisHAMM 3a LONomorok t-kputepito CToropeHTa
1 TecTy MaHHa—YiTHi 3aneXHO BiZ po3noginy osHakw. [Ans
BU3HAYEHHS XapaKTepy Ta CUu 3B's13Ky MK OCTiDKyBa-
HYMW MOKa3HVKaMu 3aNeXHOCTI Bif, xapaKTepy po3noginy
JaHUX BUKOPUCTOBYBany kKoedilieHT kopensuii MNipcoHa
abo CnipmaHa. [Ins BMBYEHHS 3B'A3KY MK 3anexHOH
NEePEMIHHOI0 Ta He3aneXHUMK NepeMiHHIMY BUKOPUCTO-
ByBaInu MeTo napHoi perpecii. CTaTucTUyHO 3HadyLLmmm
BBaXanu BigmiHHocTi npu p < 0,05).

PesyAbTati

lMopiBHIO4M MapKepy KiCTKOBOrO 0BMiHy B navjeHTiB 1
Ta 3 rpyn, BusiBUNK: B 0Cib 3 noegHaHUM nepebirom LI
2 Tuny Ta Ol BigByBanock CTaTUCTUYHO BipOTiAHE 3HM-
xeHHs piHs OK Ha 44 %, gesokcvnipuavHoniny (OM10) —
Ha 24 %, napatropmoHa (MTT) — Ha 28 % nopiBHSHO 3
nauientamu 1 rpynm (mabs. 1).

AHaniaytouu pesynsrati, MOXHa BUOINMTY 3 BapiaHTy
KicTkoBOro MeTaboniamy B navieHTiB 3 nposisamun Ol (1 Ta
3 rpynu): 1 BapiaHT — KICTKOYTBOPEHHS B HOPMI, pe3op6-
Lis nigsuLeHa; 2 BapiaHT — KICTKOYTBOPEHHS 3HUXEHE,
pe3opbuis nigsuwleHa; 3 BapiaHT — KiCTKOYTBOPEHHS
3HUXeEHe, a pe3opbuis y HopMi.

Mepwwuin BapiaHT 3apeectpyBanu B 56 % nauieH-
TiB 1 rpymm (OI: 39; 42). Cepepn xBopux 3 rpynu 1noro
LiarHocTyBanu Tinekm B 11 % Bunagkis (OI: 3; 21). Y
89 % obctexennx xsopux (Ol: 77; 95) i3 noegHaHum
nepe6irom LI 2 Tuny Ta Ol Bu3Haunnm 2 i 3 BapiaHTy.
SHIKEHHS NPOLIECIB KICTKOYTBOPEHHS Ha TNi nigsuLle-
Hoi pe3opbuii BusBunmn y 53 % nauiexTis (OI: 39; 67),
ay 36 % xsopwux (Ol: 23; 56) giarHoCTyBanmM 3HWKEHHS
KICTKOYTBOpeHHS npyu 36epexenin pesopbuii kicTkosoi
TKaHWHW.

OTpuMaHa HeoHOPIAHICTb BapiaHTIB CTaHy KiCTKOBO-
ro meTaboniamy y xsopwvx Ha LI} 2 Tvny 3ymoBumna notuyk
dhakTopiB, LLIO BNAMBALOTbL Ha KICTKOBMIA 0OMIH. 3a JaHUMu
HayKOBLiB, MOPYLLUEHHS BYr1IEBOAHOTO 06MiHYy MoXe byTu
OfHWM i3 Takux YuHHUKIB [5]. Tomy Hagani npoaHani-
3yBanu Mapkepy KiCTKOBOro Metaboniamy, mapameTpu
BYIMEBOAHOIO CTaTyCy y XBOPUX 2 Ta 3 rpyn.

Original research

BcraHoswnv, WO B nawuieHTiB 3 rpyni MOPIBHAHO 3 XBO-
pumm 2 rpyniv BinBynocs BiporiaHe niasuweHHs HbA1c Ha
11,5 %, rntokosu Ha 25,0 % Ta iHgekcy HOMA Ha 7,2 %
(p <0,05). BpaxoBytouu, Lo 2 Ta 3 rpynu He Mani BiaMiH-
HOCTel 3a BiKOM, CTaTTIO NaLjieHTiB, TpyuBanocTi nepebiry
L 2 tuny, a Takox Gepyyn 40 yBarut 3HKEHHS Y XBOPUX
3 noegHaHum nepebirom LI 2 tvny Ta Ol pieHiB OK Ha
8,5 % ta ANIA Ha 17,0 % (p < 0,05), MoxHa NpunycTUTH:
Came MopyLLEHHs ByrneBOAHOr0 06MiHY YMHSATb iCTOTHUI
BnvB Ha MLLIKT i dhopmyBaHHs kicTkoBoro aucmetabo-
ni3My B AOCTIDKEHIN KOropTi NawieHTiB.

3pobneHe NpunyLLEHHs OTpUMAarno NiATBEPIKEHHS
Mig Yac aHanisy B3aeMO3B’A3KY iHCYNIHOPE3NCTEHTHOCTI
3 MLILKT y xBopux Ha LI 2 tvny. MigBuLieHHs iHgekcy
HOMA mano BiporigHuin B3aEMO3B’A30K 3i 3HVDKEHHSM
T-iHpekcy npomeHeBoi (r = -0,28, p < 0,05) Ta Benwmkoro-
minkoBoi kicTok (r =-0,31, p < 0,05).

Hapani meTogom napHOro perpeciitHoro aHanisy
OL|iHMNM B3aEMO3B’ 130K MapKepiB KICTKOBOrO MeTaboris-
My Ta MOKa3HWKIB ByrneBOAHOro 06MiHy. Bussunu, wo
OK acouitoeTbest 3 koHUeHTpaLuieto HbA1c Ta iHaekcom
HOMA, a sennumna M0 i3 piHem HbA1c.

Mogenb 3anexHocTi pieHs OK Big HbA1c:

OK =-1,03HbA"c.

Mogenb i3 koediuieHTom getepmiHauii (R* = 0,31)
onucye 31 % BXigHUX OaHUX, € CTAaTUCTUYHO 3HAYY-
LLIOK, OCKINIbKM PO3PaxyHKOBE 3HAYEHHSI KPUTEPI0
®iwepa (Fpospax. = 4,5) Ginblwe 3a kputniHe (FkpuT.
(0,05;1;72) = 3,9). Npw niaeuweHHi HbA1c Ha 1 % KoH-
ueHTpauis OK 3HuanTbea Ha 1,03 Hr/mn.

Mogenb 3anexHocri piBHs OK Big iHgekcy HOMA:

OK=-0,54HOMA.

Mogenb 3 koediuieHTom getepmiHauii (R? = 0,32)
onucye 32 % BXigHUX AaHWX, € CTaTUCTUYHO 3HAYy-
L0, OCKiNIbKM pO3paxyHKOBE 3HAYEHHS KpUTEPItD
®iwepa (Fpospax. = 4,7) Ginblwe 3a kputniHe (FrpuT.
(0,05;1;72) = 3,9). Mpw nigBuLeHHi iHaekcy HOMA Ha 1
yM. of. piBeHb OK 3Hu3nTbCs Ha 0,54 Hr/mn.

Mogenb 3anexHocri pisHs A1 sig HbA1c:

Ania=-0,73HbA1c.

Mogenb 3 koediuieHTom aetepmiHauii (R? = 0,30)
onucye 30 % BXiOHUX AaHMX, € CTATUCTUYHO 3HAYYLLOH,
OCKirlbK1 pO3paxyHKOBe 3Ha4eHHs kpuTepito Pilepa (Fpos-
pax. = 4,8) 6inbLue 3a kputnyHe (Fkpur. (0,05;1;72) = 3,9).
MipsunieHHs HbA1c Ha 1 % CynpoBOMKYETLCS 3HUKEH-
Ham AMNI4 Ha 0,73 Hvonb OMI0/Monb KpeaTuHiHy.

Ta6nuus 1. 3aranbHa xapakTepucTuka KicTKoBoro MeTaboniamy Ta ByrieBofHOr0 06MiHy B XBOPHX, SIKMX 0GCTEXMUN

Moka3HWKKU, OAVHULI BUMipIOBaHHSA XBopi Ha Ol
(1 rpyna)
n=22

OcTeokanbLyH, Hr/mMn 17,4 (12,1; 29,3)
Onia, smons AMNI4/mMonb kpeaTuHiHy 8,7 (6,8; 11,8)
KanbUuTOHiH, nr/mn 2,0(2,0;5,0)
MapatropmoH, nr/mn 41,8 (29,4; 51,6)
Tpwsanictb LI 2 Tuny, poku

['mioko3a, Mmonb/n 47+1,2
HbA1c, % 5,8 (5,5;6,0)

IHcyniH, MkOa/Mn =
C-nentua, Hr/Mn _
IHgekc HOMA, ym. op. -

XBopi Ha LA 2 Tuny

XBopi Ha Ll 2 Tuny Ta ON

(2 rpyna) (3 rpyna)

n=22 n =50

10,6 (8,4; 13,1) 9,7 (6,0;12,1) **
8,0(6,1;93) 6.6 (4.6;8,5)
23(2,0;133) 2,0(2,0;2,5)
27,8 (24,4, 32,4) 30,1(20,2;38,5) *
5(2;8) 6(3;9)

8,730 10,9£2,4) &
7.8(6:4;90) 8,7 (7.9;10,6) >
28,7 (22,5, 37,0) 30,5 (26,5; 35,0)
5,6 (3,6; 8,4) 6.2 (4,4;76)
12,5 (9:4;13,9) 134 (12,016,5) *

*:p<0,05; $: p <0,01 nopiBHsHO 3 nauieHtamu 1 rpynu; #: p < 0,05 nopiBHAHO 3 NaLjieHTamy 2 rpynu.
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OpuriHaAbHI AOCAIAXKEHHS

Tabnuus 2. CtaH KicTkoBOro MeTaboniamy y XBOpUX Ha LiykpoBwii fjiabet 2 Tuny
3anexHo Big nepebiry 3axXBOpHOBaHHS

Moka3Huku, oauHuMLi BuMiptoBaHHsA | Mpyna 1.1

OcTeokanbLWH, HI/Mn

ania, smons OMIO/Monb kpeaTuHiHy

KanbLUmMTOHIH, nr/mn
MapatropmoH, nr/mn

lpyna 1.2
(HbA1c £7,5 %) (HbA1c > 7,5 %)
7,0 (6,4;7,3) 8,4(7,7;9,8)
n=31 n=41
10,8 (9,1; 16,4) 9,5(6,1; 11,3)*
8,4 (6,4;10,7) 6,7 (4,7, 8,4)
2(2;3) 2(2;4)

27,9 (22,3; 32,0) 31,8 (20,8; 40,5)

*:p<0,05.

3a pesynbTataMu nMapHoro perpeciiHoro aHaniay,
came piBeHb rMiko3nboBaHOro reMornobiHy y XBopux Ha
LI 2 Tuny cyTTEBO NOB'AI3aHN i3 KICTKOBIM OOMIHOM, LLIO
11 3yMOBWIIO0 HEODXiAHICTE aHani3y cTaHy KicTKOyTBOPEH-
Hs1, pe3opbuii 3anexHo Big Bennuntn HbA1c.

[ns BuUpilleHHs LbOoro 3aBfaHHs nauieHTis i3 LI 2
TMNY NOAINUIM 3anexHo Bif piBHs HbA1C Ha 2 rpynun: y
rpyny 1.1 BkmtoueHi nauieHTw, ki manv piseHb HbA1c go
7,5 %, y rpyny 1.2 — xBopi 3i 3Ha4eHHaMm HbA1c noHag
7,5 % (mabn. 2) [8]. Y rpyni 1.2 3apeecTpoBaHi BiporigHo
Hwkdi pisHi OK i M nopisHsHo 3 rpynoto 1.1 Ha 12 %
Ta 17 % BignosigHo (p < 0,05).

06roBopeHHsA

[aHi, Wwo HaBoaMMO, CBig4aTh NPO YNOBINbHEHHS Y
xBopux Ha L 2 tuny Ta Ol meTaboniyHux npouecis y
KICTKOBI TKaHWHI. Tak, y Liei KOropTy NauieHTiB 3HUXY-
eTbcs piseHb OK, AMNIA i MTI nopiBHaHO 3 navieHTamu
6e3 LU 2 tuny. 3a nokasHukom OK oTpumani pesynsratu
306iratoTbCs 3 JOCMIMKEHHAMM iHLLMX HAYKOBLIB, amxe
rinepriikemis CTUMYNIOE NPOAYKLIK0 aKTUBHUX hOpM
KICHI0, KOTPi MOXYTb 3HIKYBaTV OCTeobnacToreHes ye-
pes3 NiaBULLEHHS CeKpeLlii CKNepoCTMHY Ta GroKyBaHHS
Whnt-wnsxy [9].

Arie y dhaxoBii nitepaTypi 3anmLiaeTbCsa ANCKYCIMHUM
MUTaHHS LWOAO AMHaMIKM MapKepiB KICTKOBOI pe3opoulii.
Tak, 3a faHMMKU MeTaaHaniay, kictkoBa pesopbuis y
xBopux Ha L[ 2 Tuny moxe 1 NiaBuLLYBaTUCS, | 3HUXY-
Batucs [5]. 3a peaynsraramu BUKOHAHOMO JOCTIMKEHHS Y
xBopux 3 rpynu piBeHb L1 6yB BiporigHO HMKYMM, Hix
y nauieHtis 1 rpynu, Wwo, 3a AaHUMK HaYKOBLIIB, MOXHa
NOSICHUTW HETATUBHMM BNIMBOM KiHLIEBUX NPOAYKTIB ri-
KO3YBaHHs1 Ha eKCMpeCito NiraHA peLenTopa akTMeaTopa
saepHoro taktopa kanna B (RANKL), skuin ctumynioe
andepeHuiaLito octeoknacTis [4].

Baxrnge 3Ha4eHHs Ans OLiHI0BaHHS MPOLIECIB pe30p-
Ouii Ma€e Takox BU3HAYEHHS PIBHS NapaTropMoHa, Sk pe-
ryntoe 06MiH KanbLiito Ta CTUMYTOE PYViHYBaHHS KICTKOBOT
TKaHWHW. Y naujeHTiB i3 noegHaHum nepebirom LI 2 Tuny
Ta Of 1ioro piBeHb 6yB Ha 28 % Hkye, HiX y XBOpMX 1
rpyrm (p < 0,05). Hessaxatoun Ha BiporigHe 3HkeHHs [T
B 0CI6 3 rpynu, piBeHb KamnbLWUTOHIHY, iK1 € Ai3ioNnoriyHUm
aHTaroHictom TT; icTOTHO He 3miHIoBaBCS. JloriyHo npuny-
CTWTW, LLO B NALiEHTIB i3 noeaHaHnm nepebirom LI 2 Tuny
1a Ol KOHLIEHTpaLlis KanbLMTOHIHY B CMPOBATLi KPOBi He
rnokasye 3MiHu B KICTKOBOMY MeTaboniami.

Y nauieHTis i3 noegHaHum nepebirom LI ta Ol piBHi
OK, Aria 6ynm BiporigHo Hwx4uMK, a piBeHb HbA1c,
rnoko3u Ta iHgekcy HOMA BiporigHo BULLMMM NOPIBHSHO
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3 nauieHtamu 3 i3onboBaHuM L. OgHum 3 eTionorivHmnx
YUHHWKIB BNMMUBY Ha KICTKOBY TKaHWHY € iHCymniHOpeauc-
TEHTHICTb. BusiBunu HeraTuBHUI KOpPENsLiNHWIA 3B'A30K
nokasHukiB AeHcuTomeTpii 3 iHaekcom HOMA. 3a faHnmm
C. Verroken et al. (2016), inoekc HOMA Takox maB He-
raTuBHy acoujauito 3 MLUKT kopTtukanbHoro Ta Tpabeky-
NSPHOTO LWapy NPOMEHEBOI, BEMMKOTOMINKoBoi KicTok [10].
Are naToreHeTUYHi MexaHi3amm BrnMBY iHCYMiHY Ha KiCT-
KOBY TKaHWHY y XBopux Ha LI 2 Tuny HWHI OCTaTouHO He
3'CoBaHi. 3a 4aHMMM eKCrepUMEHTAbHUX AOCIAKEHb,
3HKeHH MLUKT moxe nosicHIOBaTUCS BUHUKHEHHAM
iHCYMIHOPE3NCTEHTHOCTI came Y KiCTKOBIN TKaHuHi [11].

Y naujieHTiB i3 He[oOCTaTHIM BYTNEBOAHNM KOHTPONEM
piBeHb OK Ha 12 %, a ANIA Ha 17 % HWxX4Min NOPIBHAHO
3 nauieHtamu 3 piBHem HbA1c go 7,5 %. Otpumani gaHi
TaKkoX NiATBEPAXKYITLCA HAsBHICTIO BIpOrigHOrO B3ae-
MO3B'3Ky 3a faHumm perpeciiiHoro aHanisy, OK i NI
i3 pisHem HbA1c y xBopux Ha LU 2 Ttuny. Pesyneratu
0rnocepenKkoBaHo NiATBEPIKYIOTL BaXKNMBICTb KOHTPO-
o piBHa HbA1c sk ogHOro 3 hakTopiB NPOrpecyBaHHs
3HmkeHHs MLUKT i kictkoBoro gucmetaboniamy. 3a
daHumu |. Kanazawa et. al., 3HmkeHHs piBHa HbA1c y
xBopux Ha LI 2 Tuny cynpoBOMXYETHCS MiABULLEHHAM
KoHUeHTpauii OK i, BignoBigHo, NoninLeHHsM NpoLeciB
KiCTKOYTBOPEHHS [12].

OTxe, pesynbTaTi BKasyHTb Ha 3HKEHHS KICTKOBOTO
06MiHy y xBopux Ha LI 2 Tuny, Wwo nigTBepmkyeTbes
3HwkeHHaM pisHa AMIO, OK i MTT y navieHTis i3 noea-
HaHum nepebirom LI 2 Tvny wopo xeopux 6e3 aiabery.
HasBHicTb TiCHOrO B3aEMO3B’A3KY MiX KICTKOBUM MeTa-
60oniaMom i ByrneBogHMM 0OMIHOM MOKa3ye BaOXMMBICTb
KOHTpOMO AiabeTy Ans 3anobiraHHs 3HKkeHHIO MLLKT i
po3asuTky Orl.

BucHoOBKHM

Y xBopux Ha LI 2 Tuny BinbyBaeTbCs NOpYLLEHHS KiCT-
KOBOro metaboniamy, a came /oro ynoBiflbHEHHS!, L0
NPOSIBMSETLCA BiPOTiAHUM 3HKEHHAM piBHa OK i A4,
SIKi 3BOPOTHO KOpentotoTb 3 BMicToM HbA1c.

MepcnekTvBM NnoaanbLKNX AochimKeHb. BusHaum-
TV B3aEMO3B'30K OKCWAATVUBHOTO CTPECY 3 Mapkepamut
KiCTKOBOrO MeTaboniamy y XBOpyX i3 noegHaHnm nepebi-
rom LA 2 tuny Ta OI.
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CyuacHi eHAocKoniuHi Kputepii cTpatudikauii XBopux Ha aTpodiuHnK
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MeTa po60Ty — BCTAHOBUTMW HabINbLL 3HaYyLLi EHAOCKONIYHI AiarHOCTUYHI KpUTEPIT NpK PO3BUTKY 3MiH CrIM30BOi 0BONOHKN
(CO) wnyHka nepenpakoBoi CNPSIMOBAHOCTI.

Marepianu Ta metoau. O6ctexunu 80 XBopux Ha aTpodiyHMI racTpuT, i3 HUX 34 (42,5 %) yonosikv Ta 46 (57,5 %) XiHOK,
cepepHin Bik — 57,7 + 2,1 poky. [liarHo3 BCTaHOBWAM Nig Yac eHAOCKONIYHUX AOCRimpKeHb i nigTBEpAUNM MOPGONOriyHO B
ycix Bunagkax. EsocharoractpoayoneHocKonito BUKOHyBanu 3a ONOMOrot BifeoeHzockonivHoi cuctemu EVIS EXERA I 3
ractpockonom Olympus 190 (AnoHis). 3aificHuny ornsg WiyHka B Ginomy cBiTi, B pexumax 30inbLueHHs (BnvmkHin dokyc)
i NBI. Ycix o6cTexeHnx noginunuy Ha rpynu 3a NoWMpeHicTio kuwkooi meTannasii (KM) i HaseHicTio aucnnasii CO wnyxka: |
rpyna — atpocpist CO wiyHka 6e3 KM (10 nauieHTis), Il — atpocbist CO winyHka 3 KM, o obmexeHa aHTpanbHum Bigainom (20
xBopwx), [l —atpodpist CO winyHka 3 gudysHoto (MynbstudokansHot) KM (39 xeopux), IV — aucnnasis CO wnyHka (11 xBopwx).

Pesyniratu. BuaHaunnm giarHocTuyHi kputepii cTpykTypHuX 3miH CO LinyHKka nepenpakoBoi CpsiMOBaHOCTI A4St POpPMYBaHHS!
rpynu puanky. Mpu engockonii B 6inomy CBiTNi AiarHOCTUYHUM KpUTEpieM 3a nokasHukamu JyTnueocTi (81,4 %) Ta cneundiy-
HocTi (60,0 %) moxHa BBaxaTu By3nysaTui/Gyrpuctui penbed CO LwnyHka. KcaHTomaTos WwiyHka y 5 pasis 36inbLuye puank
BU3HA4YEHHs Nig Yac mopdonoriyHoro gocnimkeHHs KM abo aucnnasii y xBopyx Ha aTpoiuHuii ractpuT (YyTnueictb —47,1 %,
cneuundivnicts — 90,0 %). EHgockonis B pexumi 3BinblueHHs Ta By3bkOCMYroBOi Bidyanisauii Aana 3mMory BCTaHOBUTY Lue
OQVH LiarHOCTUYHUI KpUTepin Ans (hoOpMyBaHHS rpyniu BUCOKOTO PU3MKY: NINOpUYHY MeTannasiio (nceegoninopusavit) CO
Tina WnyHka, Lo Marixe B 7 pasiB NigBuLLye YacTOTy BUSIBMEHHS B NaLieHTa CTPYKTYPHUX NEPELpakoBUX 3MiH (YYTIMBICTb —
71,4 %, cneumndpivnicts — 70,0 %).

BucHoBku. BusHaveHi eHgockonivHi Kputepii MoxyTb ByTW 3aCTOCOBaHI Nif Yac hopMyBaHHS rpyn XBOPUX Ha atpodidHNiA
racTpuT, SIKi MatoTb BUCOKWI NOTEHLian PO3BUTKY paKy LUMyHKa 1 NOTpebytoTb peTenbHOro 06CTEXEHHS 3 3aCTOCYBaHHSAM Cy-
YaCHOro eHA0CKOMIYHOro 0bnagHaHHs | AMHaMIYHOrO criocTepexeHHs (By3nyBaTtui penbed LwyHka (OR =4,96), kcaHTomaTo3
wnyHka (OR = 4,94), ninopnyHa metannasis Tina wnyHka (OR = 6,72)).

CoBpeMeHHbIe 3HAOCKONUUECKHE KPUTEePUHU CTPaTUGUKALUK GOABHBIX C aTPODUUECKUM
racTpUTOM NpU Pa3BUTUN NPEAPAKOBbIX U3MEHEHUI KEAYAKa

0. M. CrenaHos, E. B. CumoHoBa, A. H. Mocuiuyk, O. M. NeTtuwiko

Llenk pa6oTkI — onpenenuTs Haubonee 3HauMMble 3HAOCKONMMYECKNE ANArHOCTUYECKUE KPUTEPUM NPY Pa3BUTIM NPEPaKoBbIX
“3mMeHeHu cimanctoi obonouky (CO) xxenyaka.

Matepuanbi u metoabl. O6cnegosani 80 6onbHbIX aTpPOhUYECKNM racTpUToMm, U3 Hix 34 (42,5 %) MyxumnHbl 1 46 (57,5 %)
XXEHLUWH, cpeaHui BospacT — 57,7 + 2,1 roga. [InarHo3 yCTaHOBMEH NPy NPOBEAEHUN 3HAOCKONUYECKUX UCCNEefOoBaHNiA 1
noaTBepxaeH Moponor1iecky Bo BCeX Cryyasx. 330daroractpoayoaeHOCKONMIO BbINOMHANM C NOMOLLbIO BUAEO3HA0CKO-
nudeckoi cuctembl EVIS EXERA 11l ¢ ractpockonom Olympus 190 (Anonus). Mposoguny ocmoTp xenyaka B 6enom ceeTe,
B pexumMax ysenuuenns (6nxHui gokyc) u NBI. Bce obcnenoBaHHble nauMeHTbl pasgeneHsl Ha rpynnbl N0 pacnpocTpa-
HEHHOCTU KuLeyHon Metannasum (KM) n Hannamm gucnnasum CO xenyaka: | rpynna — atpodmst CO xenyaka 6e3 KM (10
naumeHToB), [l —arpodms CO xenyaka ¢ KM, orpaHuieHHorn aHTpanbHbiMu otaenom (20 6onbHeix), |1l — atpodoms CO xenyaka
¢ ancbdysHon (MynetucokansHoii) KM (39 BonbHeix), IV — aucnnasus CO xenyaka (11 60nbHbIX).

Pesynbratbl. OnpegeneHbl AnarHoCTUYeckue KpUtepumn CTPYKTYPHBIX M3meHeHuin CO sxernyaka npeapakoBoil HanpasneHHo-
CTV ANnst hOPMUPOBaHMS TPyNMbl MALMEHTOB C BbICOKAM PUCKOM Pa3BuTUS paka xenyaka. Mpu aHgockonum B 6enom ceete
AMarHOCTUYECKUM KpUTEpUEM Mo nokasatensm YyscTButensHoctn (81,4 %) v cneunduarocTn (60,0 %) MOXHO cunTatb
yanoBartblin/6yrpuctbin penbed CO xenyaka. KcaHTomaros xenyaka B 5 pa3 yBenuumBaeT puck onpepeneHus npu mMop-
dhonornyeckom uccnegoBaHu KM nnu gucnnasum y 60mnbHbIX C aTpodruyeckuM racTputom (4yBCTBUTENBHOCTL — 47,1 %,
cneunduaHocTb — 90,0 %). SHAOCKONMS B peskuMe YBENUYEHNS 1 Y3KOMOMOCHOW BU3yan13aLmm No3Bonnaa ycTaHoBUTL eLle
OAVH AMarHOCTUYECKUI KpUTEPUIA 4118 POPMUPOBAHUS rPYMMbl BLICOKOTO PUCKa: MMMOPUYECKYH0 MeTanIasuio (Ncesaonusio-
pusauuio) CO Tena xenyzaka, 4To NOYTW B 7 pa3 NOBLILLAET YaCTOTY YCTAHOBNEHUS Y NALMEHTA CTPYKTYPHbIX NPeapakoBbIX
U3MEHeHU (4yBCTBUTENBHOCTL — 71,4 %, cneundmyHocts — 70,0 %).

BbiBOAbI. YCTaHOBMNEHHbIE 3HAOCKOMUYECKUE KPUTEPUM MOTYT ObiTb MPUMEHEHbI NPy POPMMPOBAHMM TPYNMbl BOMbHBIX
aTpouYecKUM racTpuToM, KOTOPbIE MMEIOT BbICOKVIA MOTEHLMan pasBuTvS paka xenyaka v TpebytoT TuiatensHoro obene-
[0BaHNS C MPUMEHEHNEM COBPEMEHHOTO SHAOCKOMMYECcKoro 0bopyAoBaHNa 1 AMHAMMYecKoro HabrnioaeHns (yanoatbii
penbed xenyaka (OR = 4,96), kcanTomatos xenyaka (OR = 4,94), nunopuyeckas meTannasus Tena xenygka (OR = 6,72)).
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Modern endoscopic criteria for stratification of patients with atrophic gastritis
in the development of precancerous changes of the stomach

Yu. M. Stepanov, 0. V. Simonova, L. M. Mosiichuk, O. P. Petishko

Purpose: to identify the most significant endoscopic diagnostic criteria for the development of precancerous changes of the
of the stomach mucosa (SM).

Material and methods. 80 patients with atrophic gastritis were examined (34 (42.5 %) men and 46 (57.5 %) women, the
average age (57.7 £ 2.1) years. The diagnosis was set during endoscopic examinations and was morphologically confirmed in
all cases. Esophagogastroduodenoscopy was performed using EVIS EXERA Il video endoscopic system with Olympus 190
gastroscope (Japan). Examination of the stomach was carried out in white light regimen, magnification (near focus) and NBI
regimen. All examined patients were divided into groups according to the presence and prevalence of intestinal metaplasia
(IM) and the presence of SM dysplasia: group | — SM atrophy without IM (10 patients), Il - SM atrophy with IM, limited of the
antral part (20 patients), [l - SM atrophy with diffuse (multifocal) IM (39 patients), IV — SM dysplasia (11 patients).

Results. For the formation of group of patients with high risk of developing gastric cancer, diagnostic criteria of structural changes
of gastric mucosa with pre-cancerous potential were identified. In white light upper endoscopy, the knotted / tuberous relief of
the stomach mucosa can be considered as a diagnostic criterion for sensitivity (81.4 %) and specificity (60.0 %) indicators.
The xanthomatosis of the stomach mucosa increases by 5 times the risk of IM or dysplasia in patients with atrophic gastritis
(sensitivity —47.1 %, specificity — 90.0 %). Magnification endoscopy and endoscopy with narrow-band imaging allowed us to
establish another diagnostic criterion for the formation of the group with high risk of developing gastric cancer: pyloric metaplasia
(pseudopylorisation) of the gastric corpus. Pyloric metaplasia increases the frequency of detection of structural precancerous
changes in a patient with atrophic gastritis by almost 7 times (sensitivity — 71.4 %, specificity — 70.0 %).

Conclusion. The established endoscopic criteria (nodular relief of the stomach (OR = 4.96), xanthomatosis of the stomach
(OR =4.94), pyloric metaplasia of the stomach body (OR = 6.72)) can be applied in the formation of a group of patients with
atrophic gastritis who have high potential for the development of gastric cancer and require careful examination using modern

endoscopic equipment and dynamic surveillance.

Mpobnema paHHbLOI AiarHOCTUKM Ta YCniLLIHOTO MiKyBaHHS
XBOPMX Ha pak wnyHka (PLU) 3anuwaeTbes ogHieto 3
HanBINbLL CKNagHWX Ta akTyanbHUX SK B YKpaiHi, TaK i B
yCboMy CBiTi. Lie 3yMOBNEHO He Tirnbky BENUKOIo noLumpe-
Hictto PLL, ane i 6e3cMMNTOMHUM nepebirom Ha paHHiX
cTapisix, Lo Np13BoamnTb A0 Toro, Lo B 60-90 % Bunaakis
JiarHoCTyIo0Tb 3anyLLeHi popMu Liboro 3axXBoproBaHHs [1,2].

Mporpama ckpuHiHry PLU B YkpaiHi, sk i B GinbLuocTi
KpaiH CBITY BifCYTHS, LLIO 3yMOBMEHO BUCOKOI cobiBapTic-
TH0, OpraHi3aLiiH1MK CknagHoLamu. Bpaxosytoun Ue, Ha
LyMKy crevjanicTis, po3rnsaatoym NUTaHHS NPO CKPUHIHT
PLL, nepenycim HeobxigHO 30cepeanTics Ha 3axXBOpHo-
BaHHSX, SKi nepedyoTb po3BuTKY Liei natonorii. Came
BU3HAYEHHS HAMGINbLL 3HAYYLLMX 3MiH | CTaHiB CrIM30BOi
000sOHKM WNyHKa NepeapakoBoi CNPSIMOBAHOCTI CNpu-
ATMME (POPMYBAHHIO rPyn 3 Pi3HUM PU3NKOM PO3BUTKY
PLL, noninweHHio paHHbOI AiarHOCTUKK Ta YCMiLLHOMO
nikysaHHs PLU [1].

3rigHo 3 €BponeicbkUMU pekomeHaauismMu
«Guidelines for the Management of Precancerous
Conditions and Lesions in the Stomach (MAPS)»
(MAIC) (2012), B LWYHKY cepea NpeKkaHLeposiB po3-
Pi3HAOTL NepeapakoBi CTaHW Ta NepeapakoBi 3MiHW.
[lo nepLumx HanexaTtb 3aXBOPIOBAHHS, LLIO 3yMOBIOOTb
Yyumarne 306inbLUEeHHS pU3NKy BUHUKHEHHS paky, [0 ApY-
TMX — MOPAOMOriYHi 3MIHM TKAHWHW, B SIKIN pak MOXe
BUHMKHYTU 3 BiNbLLIOK MMOBIPHICTIO, HiX Y HOpManbHin
TkaHuHi [1-3].

BesnepeyHum € akT, WO HasBHICTL aTpodii cnu-
30801 obonoHku (CO) wnyHka (L) Ta k1wwkoBoi MeTa-
nnasii (KM) noB’si3aHi 3 BUCOKUM pu3nkom po3suTky PLL,
OCKifTbK/ BOHM CTAHOBSATb TI10, HA IKOMY PO3BUBAOTLCS
Aucnnasis Ta ageHoKapLyHOMa KALLKOBOTO Tumy. ATpodoist
CO W i KM, 3rigHo 3 koHceHcycom MAIC, € nepeapa-
koBuM cTaHoM. [lucrnasis CO LU — nepepocTaHHiii eTan
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MOCMiZOBHOCTI LUMYHKOBOTO KaHLIEHPOTEHEY, @ OTXeE €
npsiMMM NepeapakoBum ypaxeHnHsm CO LU [1-3].

TpvBae NOCTIHWIA MOLUYK JOAATKOBUX KPUTEPIiB
po3suTKy PLL, KpiM Ha3BaHKX npekaHLepo3iB. 3okpema,
B «KioTcbkomy rnobansHomy koHceHcyci 3 Helicobacter
pylori-acouitoBaHoro ractputy» (2015) Bu3Ha4eHo
[10[aTKOBI (haKToOpU PU3KKY NS NPOrpecyBaHHs NpekaH-
LeposiB y PLL: BHYTPILLHBOLLTYHKOBWIA PO3MOAIS i CTYMiHb
KM, cimennnin anamHes PLU, HasBHicTb HenosHoi KM (111
Tvn). Ane He BCi Li cnocTepexeHHs Oynu nigTBepxeHi
B iHLUMX JOCRimKeHHsX [4,5].

3 ycix hopM racTpuTiB HanbinbLLe 3HAYEHHS! A5 PO3-
BUTKY paky LunyHka (PLU) mae atpodpiuHui ractput (Al
[2,4,6]. Ak Al po3ymitoTb 3ananbHWA NPoLeC CrM30BOiI
060MOHKM LUMYHKA, SKUIA NPOrPECYE | XapaKTepu3yeTbes
BTPATO LLNYHKOBMX 3ano3. Kniniko-mopdonoriyHoto
0cobnumBICTiO A" € 3MEHLLIEHHS! KiNbKOCTi CrieLianizoBaHmx
rMaHaynoLmTiB, Lo 3abe3neqytoTb CEKPETOPHY yHKLiK
LUMYHKa, Ta 3aMilLeHHs iX Binbl NPUMITUBHUMU KNiTU-
Hamu, KOTpi MpodyKytoTb cu3. Ha gymky crnewjanicTis,
HanGINbLMA puank po3suTKy PLU matoTb naujieHTu, ski
3axsopinu Ha Al" y monogowmy Biui [1,6].

KuukoBa meTannasis — NpUXUTTEBUI NaTONOrYHNA
NPOLEC 3aMiLLieHHS! LLNYHKOBOrO ENiTenito Ha KULLKOBWIA.
KM moxe 6yTu knacudpikoBaHa sk NOBHA (TOHKOKWLLIKOBA,
ab6o tvn ) abo HenoBHa (TOHKO-TOBCTOKMLLKOBA, abo Tvn
[IA/1I, ToBCcTOKMLLIKOBA, a6o TN 11B/1Nl) [2,3,6,7]. Bussns-
toun KM, pekomeHayeTbCs BU3HAUMTH ii MOLUMPEHICTD,
YTOUHWUTM TUN (TOBCTOKMLLIKOBA, TOHKOKULLIKOBA) 1 (hOpMYy
(noBHa, HeMoBHa), BU3HAYMTM O3HAKW NPOrpecyBaHHs,
OCKiNbKW Ha Ti HEMOBHOI (TOBCTOKMLLKOBOI) MeTannaaii
HabaraTto YacTile po3smBaeTbcst Heonnasis LW [5,6,14].
Ane HaTenep BuU3HaveHHs chopmu Ta Tuny KM Buknukae
MEBHi CKMNaAHOLLi, @ MUTaHHS AOLIMbHOCTI BU3HAYEHHS
nigTvnis KM Hagani obroBoproeTbes [2,3].

Key words:
gastritis, stomach
diseases,
precancerous
conditions,
metaplasia,
diagnosis,
endosonography.
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lMinopvyHa MeTannasis xapakTepuayeTbes yTBOPEH-
HSM Ha MiCLi TOMOBHUX 3an103 y Tini i gHi LU cnmsosumx
KMiTUH, WO HaragylTb NifIOPUYHI, PO3BUBAETLCA K
HacnifoK 3ananbHWX NPOLECiB, NOPYLUEHHS KMITUHHOTO
OHOBIEHHS Ta Sk pesynbrar BikoBux 3miH CO L. Llien
UM MeTannasii He € JOCTaTHbO BUBYEHUM; OOCHIAHVKN
HE BUWKIIOYaKOTb ii MOXNMBY POfb Yy PO3BUTKY NPEHeo-
nnacTUyHMX npouecis [2,3].

Takox y (haxoBii nitepatypi rafytoTb Taki eHA0CKO-
nivHi 3miHm CO LU, sk kcaHTOMM, rinepnnasii, BUpasky,
eposii, KoTpi HanexaTtb 40 Tak 3BaHux catenitis PLLU
Kuwkosoro Tuny [6,8].

3a gaHuMn [ocnigHuKIB, 3aranbHONPUHATA eHA0-
ckonisi B Giromy cBiTni He Ja€ 3MOrM HaAiNHO AiarHoCTyBa-
™ KM, ancnnasito CO LU, To6To TouHO AndepeHLitoBaTtt
1 fiarHocTyBaTu nepeanyxnvHHi ctanu LU, ane npw signo-
BigHiN nigrotoBui L (niHoraciBHukKM, NpemeaukaLlis) aae
MOXIUBICTb BU3HAUMTU 3MiHW penbedy CO, HasiBHICTb
KCaHTOM, rinepnnagsiii, noninie, eposii, Bupasok [2,3].

3rigHo 3 MAPS, fiarHoCTvKy nepepakoByX CTaHiB i
3miH LUl noninwuye eHpockonis 3i 36inbLLEHHSM | XpOMOCKO-
nieto, Byabkocmyroa eHgockonist (NB), koTpa Mae BUCOKY
YyTUBICTb | CneumndivHicTb [2,3]. EHgockonm 3 yHKLiE
NBI obnagHaHi cneuiansHUMKM ONTUYHUMK (insTpamu,
SKi 3BYXXYOTb CMIEKTP CBITNa, kUM 0OCBiTMeTbCS CO, Lo
MOCWITIOE KOHTPACTHICTb pUCYHKa Kaninsipis Ta SMKOBOTO
pucyHKka rpn 3ano3. 306paxeHHs, WO ofepxanu, aa-
H0Tb MOXIMBICTb Mig, Yac eHA0CKOMIYHOro AOCHIIKEHHS
BUABNATK ApiGHI BorHuwa KM, atvnii enitenito, siki He
Bi3yaniaytoTbCs NPy 3aCTOCYBaHHI 3BU4ANHOIO OCBITIEHHS
[2,3,9-12]. OpHak BukoHaHHs1 eHpockonii 3 NBI notpebye
crewianbHOro 4opororo obnagHaHHs, Lo, Ha Xarb, € He
B KOXHiN nikyBanbHO-NPOMINakTUYHIN ycTaHoBi. Tomy
BaXNVBMM 3aNMULLAETLCSA NMUTAHHS LIOAO BU3HAYEHHS
nepenpakoBux KpuUTepiiB, siki 3Mornm 6 HacTOPOXUTM
nikapst nig Yac 3BMYanHoi eHgockonii B 6inomy CBiThi.

OTxe, MOLUYK, BU3HAYEHHS MEBHWUX EHOOCKOMIYHMX
0COBNMBOCTEN XPOHIYHOTO aTPOMIYHOTO racTpUTy Ta Kpu-
TepiiB NepeapakoBoi CNpPSIMOBAHOCTI € BKpaii akTyanbHUM
i BOXMVBUM N5t hOpMyBaHHS rpyn NigBULLEHOTO PU3KKY.

Merta pobotu

BcraHoBWTH Haibinbly 3HadyLLi eHZocKoniyHi AiarHoc-
TWYHI KpuTepii Wwoao po3suTky 3miH CO LU nepegpakoBoi
CNPSIMOBAHOCTI.

Martepianu i meToAU AOCAIAKEHHA

O6cTexumnu 80 xBopyx Ha aTpoiuYHUI racTpUT, i3 HUX
34 (42,5 %) yvonosiku Ta 46 (57,5 %) xiHOK, cepenHin
BiK — 57,7 + 2,1 poky, sikux ob6CcTexyBanu Ta NikyBanm
B [Y «lHctutyT ractpoeHteponorii HAMH YkpaiHu» y
2016-2018 pokax. [liarHo3 BCTaHOBMNEHO Mia Yac BUKO-
HaHUX YNPOLOBX OCTaHHIX 1-2 pOKIB eHOOCKONIYHKX i
MOopcONoriYHMX JOCMimKeHb 3 NPUBOAY 3aXBOPHOBaHb
wnyHka. Esodaroractpogyoperockonito (EFAC) suko-
HyBas1 3 BUKOPUCTAHHAM BifleOEHOCKOMIYHOT CUCTEMM
EVIS EXERA Il 3 ractpockonom Olympus 190 (AnoHis).
Yci focnimkeHHs BAKOHany 3 nonepeaHiM 3acToCyBaHHAM
niHoraciBHuKa Ta npemeguKavieto xoniHonitukom (6ycko-
naH). Mig Yac eHgoCKONIYHOro A0CAIMKEHHS 3MiCHIOBANM
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ornsg LU B 6inomy ceitni, B pexxumax 36inbLUeHHs (Grivx-
Hii cpokyc) i NBI, BukoHyBanm ¢otodpikcauito. AHaniy-
F0u4M AaHi EHAOCKOMIYHOMO AOCHIMKEHHS B BinioMy CBiTri,
BM3HA4arnm CTaH NMPOCBITY OpraHiB, BUPaXEHICTb CKMafokK,
NepUCTanbTUKK, HasiBHICTb i BUPaXeHICTb AyofdeHo-ra-
cTpanbHoro pedntokcy (OMP), makpockoniyHux o3Hak
3ananeHHs, atpodii CO, HasBHICTb rinepnnasin, noninis,
KCaHTOM, epo3il.

HasBHictb atpodpii CO LU Bu3Havanu npv nossi B
6inomy cBiTni BOrHMLL CTOHLLEHHS, 3anagiHb CO bnigoro,
6inyBaToro Konbopy, BUAMMUWX NiACNM30BUX CYaVH, Y pe-
xumi NBI — 3HWKHEHHS! MarioHka kaninspHoi cybeniteni-
anbHoi Mepexi 3 6e3nagHo po3TaLloBaHMK 36VPKOBUMM
BEHyNnamu; OLIHIOBanM 3a MOLWWMPEHICTIO (aHTpanbHUM
BiAAin, andysHo).

JiarHoctky KM 3giicHioBanu npu BUSIBNEHHI B
pexumi 36inblueHHst Ta NBI nnackvx, nnacko-nigHATAX
i nnacko-3arnubneHnx BOTHWLL, SKi Manu perynspHy
rpeberenogibHy abo TyBynoBinbo3Hy MIKPOCTPYKTYPY,
LU0 3A€e6inbLIOro CynpoBOMKYBaNoCh NO3UTVBHAM CUMI-
Tomom LBC (light blue crests) — HasiBHICTb 4iTkO BUAUMUX
6nino-6nakuTHUX NiHin abo 3BMBMH, Siki po3TalLoBaHi Ha
rpebeHi nosepxHi enitenito [9-12]. MowwupeHicTe KM
BMBYaNM 3a Tonorpadieto: aHTpanbHWiA Bigain, Tino LU,
Andy3sHo.

Minopusauito 3ano3 Tina LW aiarHocTyBanu Ha nig-
CTaBi BUSBNEHHS B pexuMmi 36inbluieHHs 1a NBI B Tini
Ll nanuykoBMAHOTO pUCYHKa KaninspHoi Mepexi, SKun
npuTamMaHHUN Ans aHTpansHoro Biaainy L.

HasBHicTb gedopmaLii MiKkpoCyAMHHOTO pUCyHKa
1 HeperynsapHoi MikpocTpyktypy CO LU ceigumna npo
auecnnagsito [9-12].

B ycix Bunagkax otpumysanu paHzomansHy bioncito
3 CO LU 3a CigHeiicbkoto CUCTEMOLO (BENUKa, Mana Kpu-
BWHa aHTpanbHoro BiaAiny i Tina LW, kyt W) Ta uinbosi 3
HeoOXxigHWX ainsHok. Jani engockonii B pexumax 36inb-
LweHHs Ta NBI 3icTaBnsinu 3 peaynsratamu ricToNorvHNX
[OCHigKeHb.

[na rictonoriyHmx gocnigxeHs Giontatn CO LWL
dikcysanu B 10,0 % posunHi HerTpansHoro 3abydepe-
HOro hopmManiHy, 3HEBOAHIOBANM y CNMpTax BUCXiOHOT
KOHLieHTpaLjii Ta 3anmBany B napadiH. cronoriyHi 3piaun
3aBTOBLUKM 5 MKM 3abapBrioBanu reMaTtokCuliHOM Ta
€031HoM, cTaBunu PAS-peakuito. B oTpuMaHmx rictono-
riYH1X Npenaparax 3a JOMOMOrOK0 CBITNOBOI MIKPOCKOMiT
HaniBKINbKICHM METOAOM BU3Ha4YanM aTpodivHi 3MiHM B
CO LU (3MeHLLEHHS KiNbKOCTi CrieLudiYHNX KIITUH NapeH-
XiMW LUMSIXOM 3MEHLLEHHS! iXHBOT abCOMKTHOI KiNbKOCTi
Yu MeTannacTnyHoi TpaHcdopmadii), Bepudikysanm KM
i aucnnasito.

CraTucTnyHe onpavtoBaHHs pesynsTaTie JOCTimKeHb
3AiICHANIM MeTOAAMM BapialiiHoi cTatucTukm [13], wo
peaniaoBaHi CTaHZapTHWUM NaKETOM NPUKIagHUX Nporpam
Excel Microsoft Office 2010. [1na nopiBHSHHA AKICHWX
MOKa3HUKIB BUKOPUCTOBYBamNW KpUTEPIl x2. CTaTUCTUYHY
3HaYYLLICTb Pi3HULI OLIHIOBANN Ha PIBHI HE HDKYE HixX
95,0 % (imoBipHicTb nomunku p < 0,05). OuiHtoBaHHS
[iarHOCTUYHOI 3HAYYLLIOCTi MOKA3HWKIB BUKOHAMNM LLMSIXOM
BW3HAYEHHS YyTIMBOCTI Ta CNeLmdiYHOCTI, a Takox 3a
po3paxyHkom BigHoLeHHs! WwaHcis (OR) Ta ioro cratuc-
TUYHOT 3HAYYLLOCTI.
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PesyAbTati

3a panumn ETJC i3 pexumamm 36inbwenHs i NBI, a
TakoX MOpdONOriYHOro JOCMIMXKEHHS B YCiX XBOPWX
NiaTBEPIKEHO HAsABHICTb Al

PeTenbHWi aHania gaHux nokasas, L0 eHA0CKOoMiY-
Ha kapTuHa Byna Bkpan HeopHopigHot: B 10 BuNagkax
(12,5 %) BusineHo Al 6e3 KM, B 70 (87,5%) — 3 KM, ska
mana pi3He nowmpeHHs y WwiyHky Ta'y 13,8 % sunagkis
CynpoBodXyBanachb HasiBHICTIO Aucnnasii enitenito.
Bpaxosytoum, wo, 3a pekomengauismu MAMC, mae
3Ha4eHHst He cTinbkn Tin KM, ckinbku it 06’em y LU [2,3],
BCiX 06CTEXEHWX NOAINMUIN Ha rpyni 3a noLumpericTio KM
i HasisricTio aucnnasii CO LW: | rpyna — atpodpia CO LU
6e3 KM (10 nauienTis), Il rpyna — atpodpist CO LU 3 KM, wwo
obmexeHa aHTpanbHUM Bigainom LU (20 xsopux), Il rpyna
(39 xBopwux) — atpodpisi CO LU 3 andpysHoto (MynsTUdo-
kanbHoto) KM, IV rpyna — aucnnasis CO LW (11 xBopwux).
lpynn penpeseHTaTUBHI 3a BIKOM i CTaTTIO MaLEHTIB.
EHpockoniyHi AaHi MopdonoriyHo NiaTBEpOXeEH: B YCiX
BUNagkax. MopiBHANbHA XapakTepucTuka BUSBIIEHNX
€HA0CKOMIYHMX 3MiH Y rpynax HaBezeHa B mabnuui 1.

3 HaBedeHux JaHux BUAHO, Wwo npu Al y nepeBax-
Hoi GinbLocTi nauienHTiB (80,0 %) cknagyacTicTs byna
36epexeHoto, B 15,0 % BMNaaKiB BU3HAYMIIM 3MEHLLEHHS
CKIafoK (3rnakeHicTb), Lo CynpOBOLKYBanoch Andys-
Hoto atpodpieto CO LU, B okpemmx Bunagkax (5,0 %) 3a-
¢hikcyBanu 3BinbLLEHHS PO3MIPIB CKMaAOoK, LLIO 3yMOBMEHO
rinepnnasieto CO L.

Y uBepTi xBopyx Ha Al (26,3 %) 3acpikcyBanm OIP,
nepeBaXxHO MiHIMarbHOrO 1 NOMIPHOrO CTyneHiB, 6e3
CYTTEBOI pi3HULi Y rpynax.

3miHn 3abapenieHHs CO LU (pi3Hui cTyniHb BOTHW-
LLieBOI rinepemii, MiCTPSBICTb) BUSIBUNM B YCiX NaLLiEHTIB;

Original research

y GinbLOCTi BOHW Oynu NOWMPEHi B LLMYHKY AUY3HO
(93,7 %), wo cBiguMTb NpO Te, WO aTpodivHi 3miHn CO
LU, sk npaBuno, NOeaHYOTLCS 3 3ananeHHsM pi3Horo
CTYNEHS! BUPaXeEHOCTi.

AHanisytoun 4acToTy, BUpaXeHiCTb aTpodiuHmX
3mid CO LW y xBopwx Ha AT, BUSBUNW: aTpodiyHi 3MiHH,
o obmexeHi aHTpansHWUM Bigainom L, 3adikcysanu
B 45,0 % Bunaakis, andysHy arpodito CO LU (i3 3any-
YEHHsAM Tina 1 aHTpansHoro Biaainy) — B 55,0 %, a ue
niaTBEPAKYE BIAOMUIA (haKT NPO MOLUMPEHHS aTPOdIHHNX
MPOLIECIB, MOYMHAKOYM 3 @aHTParbHOrO BiAAiNY NPOKCK-
MarnbHO Bropy, B Tino i kapgiansHuii sigain L (tak 3saHa
€KCMaHCist XPOHIYHOrO racTpuUTy B aHTPO-KapdiansHOMy
Hanpsmi) [2,5].

[NopiBHANBHWIA aHani3 y rpynax nokasas: YactoTa au-
dysHux atpodpiuHmx 3miH CO LU, 3a gaHnmm eHgockonii,
6yna cytteso Buwoto B Il (74,3 %) iB IV (63,6 %) rpynax
(p < 0,05) nopisHsiHO 3 | rpynoto, ae Gyna HaBHMLLOW
yacroTa atpodii, o obmexeHa aHTpanbHUM BiOAINIOM
(80,0 %) (p < 0,05).

Atpodito CO LU Bu3Ha4aroTh Ha NigcTaBi NoegHaHHS
Takux 03Hak: CTOHWeHHs CO, ii TbMsHICTb, micTpsiBe
3abapBneHHs, Bidyanisavis niacnv3oBux CyanH, Bpasnu-
BiCTb [14]. Cepen 06CTEXEHUX XBOPUX Came TaKy KapTUHy
manu Tinekun 23,7 % (puc. 1).

Y 61 nauieHTa (76,3 %) cnmsoBa LunyHka mana
abCOmIOTHO iHLLY EHAOCKOMIYHY KapTUHY: By3nyBaTy abo
6yrpucty noBepxHto, Byna Hiby NOTOBLLEHOD, 3 HAasIBHIC-
TIO HEBENUKMX BUMWHAHL (MPOTPY3ii) pi3HOro po3mipy,
OAVHUYHUX | MHOXVHHUX, LLO iHOZiI CTBOPHOBAIO penbed
«BpykiBKMY, | 3a3BM4ait Byno NpPosSiBOM BOTHULLEBOT
rinepnnasii CO, o npu noegHaHHi 3 atpocieto CO LU
MOPGOMOriYHO BIAMNOBIAANo aTtpodiyHo-rinepnnacTuy-
HOMY racTpuTy (puc. 2).

Tabnuus 1. MakpockoniyHi 3MiHW LLMyHKa XBOPUX AOCTIMKEHUX rpyn Npu ornsai B 6inomy ceitni

3aranom
(n=80)

26,3

80,0
5,0
15,0
100,0
6,2
93,7
100,0
45,0
55,0
77,5
17,5
6,3
53,7
25,0
25,0
23,7
12
10,0
16,2

EHpockoniyHa o3Haka I rpyna Il rpyna Il rpyna IV rpyna
(n=10) (n=20) (n=39) (n=11)
e [% o [% e [% e % lswc % |
are 2 20,0 6 30,0 9 23,1 4 36,4 21
Cknagxku:
HopmMa 8 80,0 19 95,0 28 71,8 9 81,8 64
rinepTpodis 1 10,0 0 0 2 5,1 1 9,1 4
3rNagkeHicTb 1 10,0 5,0 9 23,1 1 9,1 12
Eputema CO LL: 3aranom 10 100,0 20 100,0 39 100,0 1 100,0 80
aHTpanbHa 0 0 3 15,0 2 51 0 0 5
andysHa 10 100,0 17 85,0 37 94,9 1 100,0 75
Atpodisi CO LL: 3aranom 10 100,0 20 100,0 39 100,0 1 100,0 80
aHTpanbHa 8 80,0 14 70,0 10 25,6'* 4 36,4 36
andysHa 2 20,0 6 30,0 29 T74,4°% 7 63,6 44
Byanysatuii penbed 5 50,0 11 55,0 35 84,67 1 100,0°* 62
aHTpanbHWI Bigain 1 10,0 7 35,0 5 10,2 2 18,2 15
Tino 1 10,0 1 5,0 2 5,1 0 0 4
andysHo 3 30,0 3 15,0 28 69,2°* 9 81,8* 43
'emoparii COLL 2 20,0 3 15,0 12 30,8 3 27,3 20
Eposii COLL: 3aranom 5 50,0 9 45,0 4 10,2°# 2 18,2 20
aHTpanbHWN BigAIN 5 50,0 9 45,0 3 Uyl 2 18,2 19
andysHo 0 0 0 0 1 2,6 0 0 1
Moninw LW 0 0 0 0 7 17,9* 1 9,1 8
Tinepnnasii LLI 1 10,0 6 30,0 4 10,2 2 18,2 13
KcaHToMM LunyHKa 1 10,0 5 25,0 22 56,4 # 6 54,5 34

42,5

*:p < 0,05 - BiporigHa pi3HULSA NokasHWKIB NOpiBHAHO 3 | rpynoto; #: p < 0,05 — BiporigHa pisHNLA NOKa3HMKIB NOPIBHSHO 3 I rpynoto.
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Puc. 1.

ATpodisi cnm3oBoi 060NMOHKN
LUNYHKA.

Ornsg y 6inomy caitni.

Puc. 2.
ATpodiyHO-TinepnnacTuyHui
racTput. Cnusosa

060roHKa LUNyHKka Mae
[LpiGHOBYrpUCTUIA penbed:

A - ornsg y Ginomy

CBITNI, XPOMOEHAOCKONist

3 PO3YMHOM IHAUTOKapMIHY;
B —ornag y pexumi
BY3bKOCMYTOBOI BidyanisalLlii.

Puc. 3.

EHpockonisi B 6inomy cBitri.
KcaHToma aHTpanbHoro
BiaAiny LWnyHka, nopsg
YMCIIEHHI BOTHULLIA KULLKOBOI
metannasii — YepBoHi
3anagiHHs (A).

KcaHToma Tina LnyHka
(noninoBuUAHWA TMN) Ha TN
BOrHLLeBoi atpodii CO (B).
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YacToTa HasBHOCTI By3nyBaTo-6yrpuctoro pensedy
36inbLUyBanach i3 BUPAXEHICTIO Ta MOLUMPEHHSM CTPYK-
TypHux 3miH CO LL: skwo B | rpyni us 03Haka BusiBNeHa B
koxHoro gpyroro nauieHTa (50,0 %), To B IV rpyni giarHoc-
TOBaHa B ycix Bunagkax (100,0 %) (x2= 18,26, p < 0,001).
HasBHICTb MakpoCKOMiYHWX aTpOiHHO-TiNepnNacTUIHNX
3MiH niaTBepmaxeHa MopOMOrivyHO: BUSIBNEHO aTpodito
CO LU, wo noegHaHa 3 rinepnnacTMYHUMKU 3MiHaMK No-
BEPXHEBOrO enitenito i/abo 3 KULLKOBOK MeTannasieto,
KOTpa TaKoX Npr3BOAUTb 0 3MiH penbedy CO L.

BorHnuwesi rinepnnasii CO BusiBneHi B cepegHboMy B
16,2 % BunaaKis, i3 TEHAEHLLE [0 30iMbLUEHHS YacToTH
y Il rpyni.

Moninn CO LW BusiBunK Tinbkn B nauiexHTis lll ta IV
rpyn (17,9 % i 9,1 % signosigHo) (p < 0,05 wopo 1 i Il
rpyn). Moninu 3 04HaKOBOK YacTOTOK MOKanisyBanuch
y pisHux Bipainax W (kapais, Tino, aHTpanbHWii Bigain) i
3a CTpyKTypoto y 2/3 Bunagkis 6ynu rinepnnasioreHHnMY,
TPETUHI — aAEHOMATO3HUMU.

Y uBepTi XBOpUX Ha Al” AjarHOCTyBas epo3nBHi 3MiHU
CO LW, npu ubomy yacToTa ix 6yna cyTTeso BuLOoO B | i 1l
rpynax (50,0 % i 45,0 % BianosigHo), Ae aTpoiYHi 3MiHK
CO W 3pebinbluoro oxonmoBanyt TiNbKU aHTPanbHUNA
Biaain LU, wo He BNNMBano Ha KMCNOTOMPOAYKYBanbHY
dyHkuito L. Y 111§ IV rpynax, ae nepesaxana vactota
andpysHoi atpodii CO, epogii LUl BusiBnsinm 3HaqHo pigLue
(p <0,05).

Mpv Al NeBHWI IHTEPEC BUKITMKANO BUBYEHHS KCAHTO-
matosy CO LL. MakpockoniyHO KCaHTOMM BU3HAYatoThb SIK
nnsmu abo nedb NigBULLIEHI nnacki, abo coyeBuLenoioHi
yTBOPeHHs! poamipom Bif 0,1 cm o 1,5 oM. IxHiit konip
Bapitoe Big 6inoro fo Gnigo-xoBTOro W OpaHXeBoro.
[icTonori4yHo KCaHTOMM NpeaCTaBnNEHi HAKONUYEHHAM Mi-
HUCTUX KNITWH, O MICTATb Niniau, 3a3B1yan po3TalloBaHi
y BnacHomy Lwapi CO, ane iHogi oxoasaTb 40 M'S30BOT
NMacTUHKK. YacTilwe nokaniaytoTbCs B HWXKHIN TpeTuHi LU,
ane npu BupaxeHux AFP MoXyTb TpannsaTUCs Ny BEPXHIX
Bigainax. Haykosi po6oTu oo poni kcaHToMaTo3y npu
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Al" HeuncneHHi. BaxatoTb, LLO KCAHTOMM € MapKepamm,
nepw 3a Bce, atpogii CO LU, a Takox posTalloBaHKX
nopsia nepeapakoBux cTaHie, 3miH CO Ta HaBiTb paH-
Hboro paky LU [6,8]. Tomy ocobnusy yBary 3BepHynu Ha
BMBYEHHS KCaHTOMaTo3y L.

Y 3giricHeHoMy gocnimkerHi kcaHtomu CO LU 3adbik-
coBaHi y 34 i3 80 (42,5 %) xBopux Ha Al 3gebinbLioro
KCaHTOMW Manu nnacky opmy, i Tinbkv B 1 XBOPOro —
noninonogibHy (puc. 3). Yactota ix nepesaxana y llI
rpyni (53,8 %) (x?= 5,26; p < 0,05 nopisHsHO 3 Il rpynoto,
p > 0,05 nopieHsaHO 3 | i IV rpynamm). Akwo B | rpyni
KCaHTOMW nokanisyBanucs Tiflbku B aHTparbHoOMY Biagi-
i LWL, To B iHWwMX rpynax BOHM Gynmu MOLUMPEHi B Pi3HUX
Bigainax LW, 10670 36inbLIEHHS CTPYKTYpPHUX MOPGo-
noriyHmx 3miH CO LU cynpoBomKyBanoch NoLUMpeHHs M
kcaHTomarosy LL.

3acTocyBaHHs MPOTArOM eHAOCKONIYHOTO AOCTIDKEH-
HS1 PEXMMIB 30iNbLUEHHS Ta By3bKOCMYTOBOI Bidyanisavii
[aro 3mMory BUSIBUTM B MEBHOI YaCTKW NALEHTIB NiNOpuyHy
metannasito CO Tina W (nceeponinopusadito) (puc. 4,
5). Yactota uiei nepebynosu Gyna foBoni 3Ha4YyLLOK
Ta Mana TeHaeHUilo [0 36inblUeHHs! 3i 3pOCTaHHAM

Puc. 4. Xsopuii M. Tino
LwinyHka. Pexxum NBI, no-
[BiiHMA cokyc. Mikpo-
CTPYKTypa Tina LnyHka
COTOBUAHA 3 APIGHIMM
BOTHMLLAMM ninopu3ayii
Ta BOTHMLLI@MM KULLKOBOT
meTannasii.

Puc. 5.

Xsopa [1. Tino
wnyHka. Pexxum NBI,
NoABIAHWIA CHOKyC.
[ncysHa ninopuaavis
CO Tina wnyHka
(MikpocTpykTypa
Cnu3oBoi y hopmi
KOTYLLUKK, BiANoBifae
NiNopU4HUM 3ano3am).

Tabnuus 2. XapaktepncTuka eHA0CKONIYHMX AiarHOCTUYHUX KpUTEPITB hopMyBaHHS puanky CTpykTypHux 3miH CO LUl nepeapakoBoi cnpsMOBaHOCTi

BY3nyBaTuin / ByrpucTuii penbed LWnyHka 4,96
KCaHTOMAaTO3 LUTyHKa 4,94
ninopuyHa Metannasia Tina wnyHka 6,72

Nowawn | Biavouewur awcis OR)

81,4 60,0 0,0147
471 90,0 0,0015
714 70,0 0,0106
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MOLUMPEHOCTI N TSHXKKOCTI NpekaHLeposHnx amiH CO LU,
cranoBnsum y |l rpyni 11 (55,0 %) Bunagis (p > 0,05), B
II-30 (76,9 %) (x=7,97; p < 0,01), B IV -9 (81,8 %)
(x2=5,74; p < 0,05) nopisHsiHO 3 | rpynoto — 3 (30,0 %)
BUMaZKN.

[Ona dopmyBaHHs rpynu pusnKy CTPYKTYPHUX 3MiH
CO WL nepenpakoBoi CNpsiIMOBaHOCTi OLiHUIN iHdopma-
TWBHICTb €HOOCKONIYHMX MOKA3HUKIB SK AiarHOCTUYHUX
KpuTepiiB.

Mpw enpockonii B 6inoMy Konbopi AiarHOCTUYHUM
KpuTepieM 3a NokasH1kaMu YyTnmMBOCTI Ta cneuundidyHo-
CTi MOXHa po3rnsaati By3nyBaTun/Gyrpuctun pensed
CO W (uytnueictb 81,4 %, cneumdivnicTb 60,0 %)
(mabn. 2).

BusaeneHuin nig yac ornsigy KCaHTOMAaTo3 LUSyHKa
30inbLLyE BM'ATEPO PU3VIK BU3HAYEHHS MPU MOPCHOMOriYHO-
My pocnigxerni KM abo gucnnasii y xeopux Ha atpodiy-
HWiA racTpuT (YyTnmBicTb 47,1 %, cneumdivnicts 90,0 %).

3acTtocyBaHHsi eHpockonii B peXuMi 36iNbLUEHHS
Ta By3bKOCMYrOBOi Bidyanisauii 4ano 3amory BUSIBUTU
e OAMH AiarHOCTUYHWUI KpUTepi ANns opMyBaHHS
TPyn BUCOKOTO puauKy: ninopuyHy metannasito CO Tina
LUSTYHKa, BUSIBNEHHS SKOI Marxe BCEMEPO MiABULLYE
MOXIMBICTb [iarHOCTyBaHHS B NaLji€HTa CTPYKTYPHMX
3MiH NepeapakoBoi CNPAMOBAHOCTI (YyTimBicTb 71,4 %,
cneumdivnicTs 70,0 %).

06roBopeHHA

Y koHceHcyci MATIC (2012) uiTko BU3HaueHi nepenpakosi
cranv (Al KM) i amitm CO LU (aucnnasis), iXHe 3HaYeHHS,
cyyacHi metoay aiarHoctukn. Y «Kiotcbkomy rmobanb-
HOMY koHceHcyci 3 Helicobacter pylori-acouinnoBaHoro
ractputy» (2015) BU3Ha4eHO [OAATKOBI (hakTOpy pU3NKy
[Ns nporpecyBaHHs npekaHueposis y PLU (BHyTpiLL-
HBOLLNYHKOBWIA po3nogin i cTyniHe KM ToLwo).

Y Hawii poboTi 3annaHyBanm BUCBITIIUTW HEOOHO-
pigHicTb eHpockoniyHux nposisie CO wwnyHka npu AT,
LLO BKpali HefocTaTHLO OnMcaHo B (haxosin niteparypi,
BU3HAYMTV HANGINbLL 3HaYYLLi 03HaKK, ski Mornu 6 6yTu
[04aTKOBUMY KPUTEPISIMM NepeapakoBoi CNPsSIMOBaHOCTI,
O € BaXJIMBUM Anst (hOpMYBaHHS rpyn NigBULLEHOTO
PU3MKY.

CyyacHi eHgockoniyHi MeToau, 30Kkpema 3acTo-
CyBaHHsA eHpockonii 3i 36inbleHHsM i NBI-pexvmom,
[akTb 3MOry 3 BUCOKO MMOBIPHICTIO AiarHOCTyBaTh 5K
nepeapakoi ctaHm (atpodpito CO, KuLLKOBY MeTannasito
Ta il NOLWMPEHICTB), TaK i Nepeapakosi 3MiHW (aucnnasis)
CO wnyHka, BUKOHaT npuuinbHy Gioncito. Ane eHpocko-
nist 3 NBI notpebye cneLianbHOro Jopororo obnagHaHHs,
SIKe € He B KOXHOMY NiKyBanbHOMY 3aknafi, ToMy Bax-
TIMBUM 3aNMULLIAETLCS BU3HAYEHHS! EHAOCKONIYHMX 03HaK
nepenpakoBoi CNPSIMOBAHOCTI, siki 3MOITM 6 HACTOPOXUTM
nikaps nif Yac BUKOHaHHS 3BUYaiHOT eHpockonii B Binomy
cBitni. Tak, y caxosii niteparypi HaBefeHo Taki eHao-
CKOMIYHi 3MiHW, SIK KCaHTOMW, rinepnnagaii, noninu, epoaii,
L0 HanexaTb Ao Tak 3BaHux catenitis PLU kuwikosoro
Tvny [6,8].

MpoTArom OCnigKEHHS B MEBHOI KifIbKOCTi XBOPUX
Ha Al Bu3Hauunm 3minn penbedpy CO LU (ByanyBaricTb,
OyrpucTicTb), Lo BiANoBigano atpodivHo-rinepnnacTuy-
HUM 3MiHaM Ha MOPEOIIOriYHOMY PiBHI Ta HE BUCBITNIEHO
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y (haxosivi nitepatypi. Lle 4ano npusia 3ocepeauntu ysary
Ha BMBYEHHI YaCTOTU Ha3BaHUX 3MiH, BU3HAYUTM iXHIO
LiHHICTb SIK 4iarHOCTUYHMX KPMTEPIIB NepenpakoBmX 3MiH.

BucHoOBKHM

1. AHani3 JaHnX eHA0CKONIYHOro 0OCTEXEHNX XBOPUX
[aB 3MOry BUSIBUTW HEOHOPIOHICTb MaKpOCKOMIYHUX 3MiH
CO W npw AT

2. CTaTUCTUYHMIN aHani3 nokasas, L0 HasABHICTb
Takux O3HakK, fK nowmpeHa atpodis, nowmperna KM,
ninopuyHa metannasis CO Tina LU, Byanyeato-byrpuctuii
penbed CO LU (aTpodivHo-rinepnnacTuyHi 3MiHu), kcan-
ToMM, rinepnnagii, noninu LU, ciguuTb npo GinbLu BUpa-
XeHi CTpyKTypHi 3Mitm B CO LU, wo maroTb nepeapakoy
CNPSIMOBAHICTb.

3. BusHauyeHi eHgockoniyHi kputepii MoXyTb GyTm
3aCTOCOBaHI Mif 4Yac hopmyBaHHs rpynn xBopux Ha Al
sIKi MatoTb BUCOKMIA NoTeHLjian po3suTky PLL i notpebytotb
PETENbHOMO OOCTEXEHHS i3 3aCTOCYBaHHSAM Cy4aCHOro
€HAocKoniYHOro 0bnagHaHHs, AVHaMiYHoro crnocTepe-
xeHHs (By3nyeaTtun penbed L (OR = 4,96), kcaHTo-
mato3 W (OR = 4,94), ninopuyHa meTannasis Tina LU
(OR =6,72)).

4. 3acTocyBaHHsI Cy4aCHUX eHO0CKOMNIYHUX METOAIB
AiarHocTvkK (BigeoeHOoCKonisi 3 BUCOKOK PO3ainbHO0
30ATHICTIO, peXVUMamMi 30iNbLUEHHS Ta BY3bKOCMYrOBOI
Bidyanisauii, XxpoMoeHZOoCKoNiA) Aae 3MOry 3 BUCOKOK
VIMOBIPHICTIO AlarHOCTYBaTN NepeapakoBi CTaHn Ta 3MiHu
wnyHka (A, KM, ninopuyHy meTannasito, aucnnasito),
BVBYATM iXHIO MOLLIMPEHICTb, BYKOHYBAaTU HAATO4HI 3a6ip
6GionciiHoro matepiany.

MepcnekTuBM noganbLmnX gocnimkeHsb. Mepcnek-
TUBHUM | BaXJTMBUM HayKOBKM HanpsiMOM BBaXXaemo
06r'pyHTYBaHHS HAssBHOCTI aTPOMIYHO-TiNepnNacTUiHOro
BapiaHTa Al, a TaKoX BMBYEHHS 3HAYEHHS MINIOPUYHOT
meTannasii CO Tina wnyHka LWoao KaHueporeHesy.
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The aim of the work is to develop criteria for predicting the functional outcome of the acute period of recurrent cerebral
ischemic hemispheric stroke (RCIHS) based on a comprehensive clinical and paraclinical examinations.

Materials and methods. An open, comparative, prospective, cohort study of 111 patients (49 (44.1 %) women and 62 (55.9 %)
men, age 72.0 (64.0; 77.0) years) with acute RCIHS was performed. All patients underwent a detailed clinical and neurological
examination using National Institutes of Health Stroke Scale, mRS (modified Rankin scale), computed tomography of the brain,
hematological and biochemical investigation.

Results. Based on a univariate logistic regression analysis, it was found that the functional outcome of the acute RCIHS is
influenced by the following parameters: age of patient (OR 1.06, 95 % CI 1.00-1.11, P = 0.0284), contralateral localization
of RCIHS (OR 2.86 95 % CI 1.05-7.79, P = 0.0391), the baseline NIHSS score (OR 1.76. 95 % CI 1.38-2.26; P < 0. 0001),
the infarct volume (OR 1.03, 95 % CI 1.00-1.05, P = 0.0221). It was determined that localization of RCIHS in the contralateral
hemisphere was associated with the unfavorable functional outcome on the 21 day of the disease (x* = 4.44, P = 0.0352).
The independent influence of the initial level of glycemia on the functional outcome of the acute period of RCIHS in patients
without diabetes (OR 2.39 95 % CI 1.32-4.33, P = 0.0042) was revealed.

Conclusions. The independent predictor of the unfavorable functional outcome of the acute period of the RCIHS (mRS 23 at
21st day of disease) was score by NIHSS >10 at baseline (sensitivity 73.3 %, specificity 90.5 %). The mathematical model,
which included the baseline levels of neurological deficit was developed and it could determine the prognosis of the functional
outcome of the acute period of RCIHS with an accuracy of 87.5 % (AUC = 0.92, P < 0.05).

MporHo3yBaHHA GyHKLiOHAALHOIO pe3yAbTaTy FOCTPOro nepioay NoBTOPHOro
MO3KOBOrO iLLieMi4YHOro NiBKYAbOBOI0 iHCYALTY

0. A. Ko3bonkiH, A. A. KyaHeLoB, A. B. HoBikoBa

MeTa po60T1 — po3pobneHHs KpUTEPITB MPOrHO3yBaHHS (hyHKLOHANbHOMO pesynkTaTy roCTPOro Nepiogy NOBTOPHOIO MO3KOBOTO
iLuemiyHoro niBkynboBoro iHcynbty (MMIMI) Ha nigcTaBi KOMNNEKCHOrO KNiHIKO-NapakniHiYHOro JOCMIMKEHHS.

Marepianu Ta Mmetogu. BukoHanu BigkpuTe, NOpiBHAMbHE, NPOCNEKTUBHE, KOropTHe AocnigkeHHs 111 xsopux (49 (44,1 %)
XIiHOK i 62 (55,9 %) vonosiku Bikom 72,0 (64,0; 77,0) poky) B roctpomy nepioai NMMIMI. Ycim nauienTam nposenu fetansHe
KniHiko-HeBpornoriyHe obCcTexeHHs 3 BukopucTarHam National Institutes of Health Stroke Scale, mRS (modified Rankin scale),
BUKOHaMM KOMM'tOTEpHY TOMOrpadito rorioBHOrO MO3Ky, @ TaKoX reMaTtonoriyHe Ta 6ioxiMiyHe JOCTimKeHHS.

PesyniraTu. Ha nigcrasi yHiBapiaHTHOTO NMOrCTUYHOIO PErpeciiHoro aHasidy BCTaHOBIIEHO, LLO Ha (PYHKLOHamNbHWIA pesynsTat
roctporo nepiogy MMIMI Bnnveanm Bik xeopwx (BLU 1,06 95 % Al 1,00-1,11, p = 0,0284), koHTpanatepanbHa nokanisawis
MMIMI (BLL 2,86 95 % A1 1,05-7,79, p = 0,0391), 3Ha4yeHHs cymapHoro 6ana 3a NIHSS Ha 1 goby (BLU 1,76 95 % [l 1,38-2,26,
p < 0,0001), o6’em ocepenky ypaxenHs (BLU 1,03 95 % Al 1,00-1,05, p = 0,0221). BcraHoBneHo, Lo nokanisauis MMIMI y
KOHTpanaTeparnbHili NiBKyni acowiioBaHa 3 ripwmnm yHKLiOHanbHUM BigHOBMEHHSAM Ha 21 000y 3axBoptoBaHHs (x2 = 4,44,
p =0,0352). BusiBunn HesanexHuii BNvB iHiLlianbHOro piBHA rmikemii Ha dhyHKLioHanbHUI pedynetart roctporo nepiogy MNMIMI
y nauienTis 6e3 Lykposoro giabety (BLU 2,39 95 % [ 1,32—4,33, p = 0,0042).

BucHoBkuM. HesanexHum npegukTopom HeCnpuATINBOroO oyHKLiOHanbHOro pesynstary roctporo nepiogy MNMIMI (mRS
23 Ha 21 poby) € 3HaveHHs cymapHoro 6ana 3a NIHSS >10 Ha 1 goby 3axBoptoBaHHs (4yTnmBiCTb 73,3 %, cneundidHicTb
90,5 %). Po3pobunu matemaTnyHy MOAenb, KOTpa BpaxoBye iHiLjanbHi piBHI HEBPONOrivHOro AediunTy Ta rnikemii i aae
3MOry BK3Ha4aTW NporHo3 oyHKUioHanbHoro pesyneraty roctporo nepiogy MMIMI 3 Touwictio go 87,5 % (AUC = 0,92,
p <0,05).

MporHo3upoBaH1e GyHKLIMOHAABHOIO UCX0AA OCTPOro nepuosa NOBTOPHOro0 MO3roBoro
ULLEeMUYECKOro nNoAyLlapHoro UHCyAbta

A. A. Ko3énkuH, A. A. KysHeuoB, A. B. HoBrkoBa

Llenb paboTbi — paspaboTka Kputepres NPOrHo31MpoBaHus oyHKLMOHArNLHOIO UCX0Aa OCTPOTO Neproaa NOBTOPHOMO MO3rOBOTO
viemMmnyeckoro nonywapHoro nxcysnsta (MMAIMIN) Ha ocHoBaHWM KOMMIEKCHOTO KIMHMKO-NapaknMH1YeCcKoro 1ccneaoBaHns
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Marepuansi u MeToabl. [poBELEHO OTKPLITOE, CPABHUTENBHOE, MPOCMEKTUBHOE, KOFOPTHOE ccnepoBaHue 111 6onbHbIX (49
(44,1 %) xeHWwmH 1 62 (55,9 %) Myx4nHbI, Bo3pacT — 72,0 (64,0; 77,0) ropa) B octpom nepuoae MMM, Beem nauveHtam
npoBeAEeHO AeTarnbHOEe KIMHUKO-HEeBpoOmnornyeckoe obcnenoBarue ¢ ucnonbaoBaHrem National Institutes of Health Stroke
Scale, mRS (modified Rankin scale), BbinonHeHa komMnbtoTepHasi Tomorpacys rofIoBHOTO MO3ra, a Takke remaTornornieckoe
1 BUOXMMUYECKOE UCCTEeoBaHUS.

PesynbraTtbl. Ha OCHOBaHWW YHUBAPUAHTHOTO JIOTMCTUYECKOTO PErPECCMOHHOTO aHanm3a YCTaHOBMEHO, YTO Ha (PYHKLMO-
HarnbHbIN 1exop octporo nepuoga MNMUNKA ennanu Bospact GonbHbix (OL 1,06, 95 % AU 1,00-1,11, p = 0,0284), koHTpa-
natepanbHas nokanuaaums MMAMK (OLL 2, 86 95% AW 1,05-7,79, p = 0,0391), 3HayeHne cymmapHoro 6anna no NIHSS Ha
1 cyTku (OLL 1,76, 95 % AW 1,38-2,26; p < 0,0001), obbem ovara nopaxerus (O 1,03, 95 % AW 1,00-1,05, p = 0,0221).
YcTaHosneHo, 4to nokanusaums MMM B koHTpanatepansHOM nonyLapum accoLmMmpoBanach C XyALLMM (PYHKLMOHANbHLIM
ncxopom Ha 21 cyTkv 3abonesanust (X2 = 4,44, p = 0,0352). YcTaHOBNEHO HE3aBUCUMOE BUSHUE WHWULMAMBHOMO YPOBHS
TIIMKEMUN Ha (DYHKLMOHAaNbHBINA uexog ocTporo nepuoga NMUMN y naumeHTos 6e3 caxapHoro anabeta (OLU 2,39, 95 % AW
1,32-4,33, p = 0,0042).

BeiBogbl. HezaBucyMbli npeankTop HebnaronpusTHOro dyHKLMoHanbHoro ucxoaa octporo neproaa MMUMA (MRS 2 3 Ha
21 cyTku) — 3Ha4eHne cymmapHoro 6anna no NIHSS >10 Ha 1 cyTku 3abonesanms (4yBCTBUTENBHOCTL 73,3 %, Cneumdmny-
HocTb 90,5 %). PaspaboTaHa Mmatematnyeckas MOAerb, YUMTbIBaLLAS MHULMAnNbHbIE YPOBHW HEBPOMOTMYECKOro Aeduumta
¥ IIYKeMWW 1 NO3BONSAOLLAS ONpeaensTb NporHo3 thyHKLMOHanbHOro ucxoaa octporo nepuoaa NMMUMK ¢ TouHocTbO A0

87,5 % (AUC = 0,92, p < 0,05).

Cerebrovascular diseases, particularly cerebral ischemic
stroke (IS) is the leading reason of disability and mortality
throughout the world. It has been shown that the risk of
recurrent acute cerebrovascular events among people
who have had stroke in the past is 6-9 times higher than
among people of the same age and sex without history
of stroke. During the first year, every fourth person has
a recurrent stroke [1-3], while the indicators of the 5"
and 10" year cumulative risk of recurrent stroke reach
16.6 % and 43.0 % respectively. It has been revealed
that recurrent IS is characterized by more severe course,
accompanied by higher level of neurological deficiency
and it is the common reason of severe cognitive impair-
ments, which makes this problem extremely relevant
in the medical, social and economic aspects [1-4].
Development of differentiated approach, which includes
individual prognosis, is the optimal management strategy
for increase the effectiveness of treatment patients with
IS [5]. Numerous studies have found that the leading
factors which influence the stroke outcome are: the age of
the patient, the initial level of neurological deficits, infarct
volume, the severity of the dislocation syndrome, and
the presence of decompensated somatic pathology [6,7].

Accumulated certain information as for negative
influence of stress hyperglycemia, hypercoagulation and
proinflammatory activation on the course and IS outcome
[8,9]. However, the issue of predicting the functional out-
come of the acute period of recurrent IS stays unclear,
so that justifies the necessity of our investigation, which
dedicated to develop criteria for predicting the functional
outcome of the acute period of recurrent cerebral ischemic
hemispheric stroke (RCIHS) based on a comprehensive
clinical and paraclinical investigations.

Materials and methods

Prospective, cohort and comparative hospital-based study
which enrolled 111 patients (49 women and 62 men, age
72.0 (64.0; 77.0) years) with acute RCIHS was conduct-
ed. The inclusion of patients in the study was carried out
according to the following criteria:

1. Men and women aged from 45 to 85 years.

2. Verified IS in the past.

Pathologia. Volume 15. No. 3, September — December 2018

3. Clinical and neuroimaging confirmations of RCIHS.

4. Atherothrombotic or cardiomyolic subtypes of IS
according to TOAST classification.

5. Hospitalization in the first 24 hours from RCIHS
onset.

6. Signed informed consent of the patient participation
in the study.

The criteria for exclusion from the study were:

1. The presence of two or more focuses of lesion.

2. Hemorrhagic transformation of ischemic focus.

3. Combined cerebral stroke.

4. Baseline NIHSS score 220.

5. Admission mRS score 23 (after primary stroke).

6. Lethal outcome of acute period of RCIHS.

7. Presence of oncological and/or decompensated
somatic pathology.

8. Anamnestic data about alcohol abuse, cranioce-
rebral trauma.

9. Psychopathological syndrome.

The baseline assessment of stroke severity was
conducted using the National Institute of Health Stroke
Scale (NIHSS). The functional outcome of the acute pe-
riod of RCIHS was evaluated by Modified Rankin Scale
(mRS) on the 21 day after stroke onset. Depending on
mRS score all patients were divided into two groups.
Thus the value of mRS score 23 was considered as an
unfavorable functional outcome, whereas mRS score <3
was considered as a favorable one.

In order to verify the diagnosis of RCIHS and to
assess the structural changes in the brain, all patients
underwent brain computer tomography (CT) which was
performed using Siemens Somatom Spirit (Germany).
The localization, the infarct volume, the presence and
severity of the dislocation process, the size and localiza-
tion of the cyst (a sign of a previously ischemic stroke)
were determined during CT. The infarct volume (V) was
evaluated by the following formula: IV = (abctr)/6, where a,
b, c—the linear dimensions of the lesion center according
to the computer tomography (cm).

The baseline laboratory investigations included
hematological and biochemical samples, which were
taken from a cubital vein. The levels of absolute white
blood cells and their subpopulations, glucose levels,
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the prothrombin index, and the content of fibrinogen in
plasma were determined during laboratory assessment.
The neutrophil-to-lymphocytic ratio (NLC) was considered
as a marker of proinflammatory activation.

Statistical processing of the obtained results was
carried out using the software Statistica 13.0 (StatSoft
Inc., USA, serial number JPZ8041382130ARCN10J).
Since the distribution of most of the studied indicators (ac-
cording to the Shapiro-Wilk criterion) was different from
normal, descriptive statistics was presented as median
and interquartile intervals. The presence of intergroup
differences in quantitative parameters was determined us-
ing the Mann-Whitney criterion. The Pearson 2 criterion
was used to assess the correlations between qualitative
indicators. In order to detect the dependent and indepen-
dent risk factors of the unfavorable functional outcome
of the acute period of RCIHS, univariate and multivariate
regression analysis was conducted. The predictive value
of the indicators was evaluated using ROC analysis with
the calculation of sensitivity and specificity. Statistical
significance of results was defined at the P value <0.05.

Results

Unfavorable functional outcome (UFO) was detected
in 90 (81.1 %) patients, while 21 (18.9 %) patients had
favorable functional outcome (FFO). Patients did not
differ in gender structure (48 (53.3 %) males and 42
(46.7 %) females with NFU versus 14 (66.7 %) and 7
(33.3 %) respectively with FFO (x2 = 1.23, P = 0.2679).
The median of the time interval between first-ever stroke
and recurrent one among patients with FFO was 24.0
(9.0; 48.0) months, that was not significantly different from
patients with UFO, which had RCIHS in 20.5 (11.0; 36.0)
months (P = 0.269). The patients with UFO were older
than patients with FFO (74.0 (65.0; 79.0) years versus
66.0 (60.0; 74.0) years, P = 0.0127).

The frequency of right-hemisphere localization of
RCIHS in patients with UFO was significantly higher than
in patients with FFO (46.7 % versus 19.1 %, x* = 5.30,
P = 0.0213). Difference in lateralization of RCIHS re-
garding to first-ever stroke lesion was found: localization
of RCIHS in the ipsilateral hemisphere was more fre-
quent among patients with FFO (66.7 % versus 41.4 %,
X2 =4.44, P = 0.0352). At the same time, the frequency

of UFO in case of contralateral RCIHS localization con-
sisted 88.3 %, which was 1.22 times higher than in case
of ipsilateral RCIHS.

Diabetes mellitus was diagnosed in 20 (22.2 %)
patients with UFO and in 3 patients (14.3 %) with FFO
(x*=0.95, P =0.3922), atrial fibrillation in 35 (38.9 %) and
8 (38.1 %) patients respectively (x* = 0.005, P = 0.974).

Clinical and paraclinical characteristics of the general
cohort patients as well as results of comparative analysis
of neurological, computer-tomographic, biochemical and
hematological parameters in comparison with the func-
tional outcome of the acute period of RCIHS are presented
in Table 1.

As shown in Table 1, patients with UFO at baseline
assessment had significantly difference in: NIHSS score
(12.0 (10.0; 14.0) points versus 8.0 (6.0; 10.0) points,
P < 0.0001), infarct volume (36.5 (23.4; 65.3) ml versus
18.6 (11.6; 28.8) ml, P = 0.0053) and in glucose serum
level (6.1 (5.0; 7.7)) mmol/l versus 5.1 (4.8; 5.3) mmol/l,
P =0.0034). At the same time, no significant intergroup
differences in levels of hematocrit, fibrinogen, prothrombin
index, hematologic markers of proinflammatory activation
were detected.

Univariate logistic regression analysis showed that
age of patients (OR 1.06 95 % CI 1.00-1.11, P = 0.0284),
contralateral localization of RCIHS (OR 2.86 95 % Cl
1.05-7.79, P = 0.0391), baseline NIHSS score (OR 1.76
95 % Cl 1.38-2.26, P < 0.0001), the infarct volume (OR
1.03 95 % CI 1.00-1.05, P = 0.0221) were the factors
associated with stroke outcome.

According to multivariant logistic regression analysis
the independent influence of the baseline NIHSS score
on functional outcome of RCIHS (OR 1.74 95 % CI 1.36—
2.23,P <0.0001) was proved. Based on ROC-analysis it
was found that baseline NIHSS score >10 was predictor
of UFO of the acute period of RCIHS (AUC = 0.86,
P < 0.05) with an optimal ratio of sensitivity (73.3 %) and
specificity (90.5 %).

At the second stage of the study, the prognostic value
of clinical neurological, computed tomography, biochemi-
cal and hematological parameters was determined among
88 patients without diabetes mellitus.

Unfavorable functional outcome of the acute period of
RCIHS was determined in 70 (79.5 %) patients (38 men
and 32 women), FFO —in 18 (20.5 %) persons (5 men

Table 1. Clinical and paraclinical characteristics of general cohort of patients with recurrent cerebral hemispheric ischemic stroke and comparative
analysis of clinical neurological, computed tomography, biochemical and hematological parameters in comparison with the functional outcome of acute

period of disease

Total cohort (n = 111) mRS <3 on the 21st day (n =21) | mRS 23 on the 21 day (n = 90) _

NIHSS score at baseline, points

Infarct volume, ml

The volume of the post-stroke cyst, ml
Glucose serum level, mmol/l

Fibrinogen, g/l
Prothrombin index, %
Hematocrit, %

White blood cells (WBC), G/l
Absolute neutrophils count (ANC), G/l
Absolute lymphocyte count (ALC), G/l
Absolute monocyte count, G/l

NLC

12.0 (10.0; 13.0) 8.0 (6.0; 10.0)
32.4 (17.9; 56.9) 19.8 (12.3; 28.8)
8.3 (2.1;18.4) 7.9(2.3;17.4)
59 (5.0;7.2) 5.1 (4.8;5.3)
35(2.9;4.4) 35(2.7;4.4)

90.0 (86.0; 96.0)
41.0 (37.5; 45.0)

88.0 (86.0; 96.0)
41.0 (37.0; 43.0)

76(6 3;9.5) 6.8 (5.7;10.1)
5(4.3,7.6) 52(3.8;7.9)
3(0.9;1.9) 1.1(1.0;1.7)
4(0.3;0.6) 0.3(0.2;0.3)
4(2.8,7.0) 3.9 (2.9;5.4)

12.0 (10.0; 14.0) <0.0001
35.8 (23.0; 61.9) 0.0035
8.7 (2.1:19.0) 0.9169
6.1 (5.0;7.7) 0.0034
35(2.9;4.4) 0.9969
91.0 (85.5; 96.0) 0.5801
42.0 (37.8; 46.0) 0.3506
77(64'94) 01718
8(45,7.3) 0.2833
4(0.8;1.9) 0.7433
4(0.3;0.6) 0.6299
6(22,7.3) 0.7206
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Table 2. Clinical and paraclinical characteristics of general cohort of patients with recurrent cerebral hemispheric ischemic stroke without diabetes
mellitus and comparative analysis of clinical neurological, computed tomography, biochemical and hematological parameters in comparison

with the functional outcome of acute period of disease

Total cohort (n = 88) mRS <3 on the 21 day (n = 18) mRS 23 on the21¢t day (n = 70) _

NIHSSscoreatbasellne points 12.0 (10.0; 14.0) 8.0 (6.0; 10.0) 12.0(10.0; 14.0) 0.001
Infarct volume, ml 324 (17.9;56.9) 18.6 (11.6; 28.8) 36.5 (23.4; 65.3) 0.0053
The volume of the post-stroke cyst, ml 6.9 (1.9; 16.5) 4.0(0.9;14.4) 6.9 (1.9; 16.5) 0.4438
Glucose serum level, mmol/l 55(5.0;7.2) 5.0 (4.6;5.2) 6.0 (5.0;7.7) 0,0118
Fibrinogen, g/l 91.0 (85.5; 96.0) 90.5 (85.0; 96.0) 91.0 (86.0; 96.0) 0.8526
Prothrombin index, % 34(2.9;4.6) 3.7(2.7;4.9) 34(2.9;4.4) 0.9070
Hematocrit, % 42.0 (37.8;46.0) 415 (37.0; 44.0) 42.0 (38.0; 46.0) 0.3350
White blood cells (WBC), G/l 7.6(6.3; 9.5) 6.8 (5.7;10.1) 7.7 (6:4;9.4) 0.1657
Absolute neutrophils count (ANC), G/l 54(4.3;7.2) 55(4.5;7.1) 49(3.8;7.9) 0.2797
Absolute lymphocyte count (ALC), GIl 1.4 (0.9; 1.9) 1.5(0.8; 2.0) 2(1.0;1.7) 0.7289
Absolute monocyte count, G/l 0.4 (0.3; 0.6) 0.4 (0.2;0.6) 0.4 (0.3; 0.6) 0.4690
NLC 4.1(2.6;6.6) 4.2(24;71) 3.7 (2.9;5.4) 0.8280
and 13 women). No significant intergroup differences in
gender structure were detected (x* = 1.87, P = 0.1716), ROC Curve
however the patients with FFO were significantly younger 15 Area: 0.9226
(66.0 (59.0; 74.0) years versus 73.0 (65.0; 77.0) years, '
P = 0.0245). The frequency of left-stroke localization 10
(77.8 % compared with 50.0 %, x* = 4.43; P = 0.0354) '
was significantly higher in patients who had FFO of RCIHS 08
without diabetes mellitus. It was found that the lesion of .
contralateral hemisphere (61.4 % compared with 27.8 %, S 06
X? = 6.46; P = 0.0110) was significantly higher among o
patients with FFO without diabetes mellitus. No significant B 04
differences in median of time interval between first-ever
stroke and recurrent one was detected (24.0 (9.0; 48.0) 0,2
months in patients with FFO versus 21.0 (11.0; 32.0)
months in patients with UFO, P = 0.6894). 0.0
Atrial fibrillation was diagnosed among 27 (38.6 %)
patients with FFO and among 7 (38.9 %) patients with 0. 2.0 2 0,0 0,2 0.4 0.6 0,8 10 12
UFO (x2=0.0006, P = 0.9803). 1-Specificity
Comparative analysis of clinical neurological,
computed tomography, _biOChemical an.d hematomg.ical Fig. 1. ROC-curve for the developed mathematical model.
parameters among patients without diabetes mellitus
revealed the presence of significant intergroup differences
by following indicators: baseline NIHSS score (8.0 (6.0; Based on ROC-analysis it was found that § > 0.82 is
10.0) points in patients with FFO versus 12.0 (10.0;14.0) the integral predictor of UFO of the acute period RCIHS
points in patients with UFO, P = 0.001), the infarct volume (AUC =0.92, P < 0.05) with high sensitivity (90.0 %) and
(18.6 (11.6; 28.8) ml versus 36.5 (23.4; 65.3), P = 0.0053), specificity (83.3 %) (Fig. 1).
glucose serum level (5.0 (4.6; 5.2) mmol/l versus 6.0 (5.0; The prediction accuracy of the developed mathemati-
7.7) mmol/l, P = 0.0118). According to other indicators cal model was 87.5 %.
significant intergroup differences were not found (Table 2).
Based on univariate logistic regression analysis it was . .
found that contralateral stroke localization (OR 4,14 95% | D1SEUSsion
1.33-12.92, P = 0.0144), baseline NIHSS score (OR 1.83 Based on our investigation, it was found that age of
95 % CI 1.38-2.42, P < 0.0001), the infarct volume (OR patient, localization of recurrent cerebral ischemic hemi-
1.03; 95 % CI 1.00-1.06, P = 0.0266), glucose serum level spheric stroke in the contralateral hemisphere, initial
(OR 2.3995 % CI 1.32—4.33, P = 0.0042) had association level of neurological deficiency and the infarct volume
with functional outcome among patients without diabetes are the most important factors that negatively affect
mellitus. Taking into account the results of multivariant the functional outcome of the acute period of disease. The
regression analysis it was proved that functional outcome obtained results are in agreement with the results of other
of RCIHS was independently associated not only with studies. Thus, in numerous studies it has been defined
baseline NIHSS score (OR 1.77, 95 %, Cl 1.32-2.38, that younger patients have better stroke outcome and they
P =0.001) but with glucose serum level as well (OR 2.69, have higher abilities for recovering than older people. In
95 %, Cl 1.15-6.28, P = 0.0220). These indicators have our opinion, it may be explained by the decrease in neuro-
been integrated into a prediction model of the following nal plasticity of the brain as a result of aging in conjunction
form: $=0.57 - P1+0.99 - P2-9.63, where P1 —baseline  with anincrease in the frequency of comorbidity pathology,
NIHSS score, P2 — baseline glucose serum level. which worsens the recovery of the patient.
Pathologia. Volume 15. No. 3, September — December 2018 ISSN 2306-8027  http://pat.zsmu.edu.ua 357
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In our study we found out that the frequency of UFO
among patients with contralateral localization of recurrent
cerebral ischemic hemispheric stroke consisted 88.3%. It
was 1.22 times higher than in patients with localization of
recurrent cerebral ischemic hemispheric stroke in the ip-
silateral hemisphere (P = 0.0352). These data coincide
with the results of clinical and experimental studies [6,10].
Thus, in the Copenhagen Stroke Study it was revealed,
that patients who had recurrent stroke in the contralateral
hemisphere regarding to the first-ever stroke, demonstra-
ted worse functional outcome in comparison with patients
with localization of RCIHS in the ipsilateral hemisphere
[11]. Data from an experimental study by C. Fan et al.
(2017) where the effect of recurrent cerebral ischemic
hemispheric stroke lateralization on the level of a-mRNA
tumor necrosis factor a was studied, also indicate that
the severity of the brain injury following by second isch-
emic event would be alleviated when the second stroke
located in the ipsilateral hemisphere [12].

The frequency of RCIHS localization in the right
hemisphere in patients with UFO was significantly higher
than in patients with FFO (46.7 % compared with 19.1 %,
X% = 5.30, P = 0.0213). In accordance with the data of
S. Laredo et al. (2018) patients with left and right hemi-
sphere localization of stroke had no difference in the level of
neurological deficiency [13], while in the study of V. S. Hed-
na et al. (2015), with the involvement of 2.673 patients with
CHIS it was found that infarctions in the right hemisphere
are characterized by more severe neurological deficiency
[14]. On the one hand, our findings can be explained by
the negative influence of the spatial neglect syndrome,
which significantly impairs the functional recovery and is
specific for right hemisphere damage. On the other hand,
we support the idea that right hemisphere plays a crucial
role in the cardiovascular regulation due to autonomic ner-
vous system lateralization so that sympathetic functioning
used to be more affected by right hemisphere stroke, which
more often accompanies increase norepinephrine levels
as well as elevations of blood pressure [15].

The obtained results concerning the influence of
the infarct volume on functional outcome completely
coincede with the data of other studies [16,17].

Multivariant logistic regression analysis proved
that baseline NIHSS score, was an independent factor
associated with functional outcome of RCIHS. It also is
in agreement with numerous studies that have proven
a significant influence of the initial level of neurological
deficiency on the functional outcome of cerebral ischemic
hemispheric stroke [7,18].

Based on the ROC analysis it was found that baseline
NIHSS score >10 was a predictor of unfavorable functional
outcome of the acute period of the RCIHS and was op-
timum for the ratio of sensitivity (73.3 %) and specificity
(90.5 %). It coincides with S. A. Raza et al (2017) study
where it was proved that total NIHSS score >10 is a
predictor of severe disability [19]. However, in studies by
M. E. Reznik etal. (2018) [20] and V. Inoa et al. (2014) [7]
in which first-time CHIS patients were involved, the NIHSS
total score for determining the risk of UFO was slightly
lower: 26 and 28 respectively.

Our study did not reveal intergroup differences in
levels of hematocrit, prothrombin index, fibrinogen and
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hematological parameters among patients with different
functional outcomes of the acute period of RCIHS. The
obtained data dissociated with the results of a few studies,
which described the association between the neutro-
phil-lymphocyte ratio [21] and the level of fibrinogen in
plasma [22] with the functional outcome of cerebral ische-
mic hemispheric stroke. All mentioned above suggests
that clinical neuroimaging methods have greater predictive
value than the laboratory parameters.

Univariate logistic regression analysis which was
performed among patients without diabetes mellitus,
revealed an independent association of glucose serum
levels and functional outcome of the acute period RCIHS
(OR 2.69 95 % CI 1.15-6.28, P = 0.0220). Patients
with UFO significantly differed in higher level of glyce-
mia at baseline (6.0 (5.0; 7.7) mmol/l compared with
5.0 (4.6;5.2) mmol/l, P=0.0118). The obtained data are
consistent with numerous studies, in which negatively
influence of increased serum glucose level on the func-
tional stroke outcome was proved [8,23]. Thus, GLIAS
(GLycemia in Acute Stroke) multicentre study described
a high predictive value of an initial glucose serum
levels in patients with ischemic stroke [23]. According
to the study by J. Sung et al. (2017), serum glucose
concentration during hospitalization of a patient with IS
is a highly informative indicator for the determination of
functional prognosis [24].

In order to cumulate the predictive value of the base-
line NIHSS score and glucose serum level were integrated
into the mathematical model that allows to determine
the functional outcome of the acute period of RCIHS
among patients without diabetes mellitus with an accuracy
of 87.5 % (AUC = 0.92, P < 0.05).

The ROC analysis determined the value of 3, which
is an integral predictor of UFO of the acute period of
RCIHS among patients without diabetes mellitus (sen-
sitivity 90.0 %, specificity 83.3 %). It is expedient to use
the developed mathematical model in routine clinical prac-
tice for improving the accuracy of prediction of functional
outcome in patients.

Conclusions

1. Initial level of neurological deficiency (OR 1.74
95 % Cl 1.36-2.23, P <0.0001) and glucose serum level
at baseline (OR 2.39 95 % Cl 1.32—4.33, P = 0.0042) (in
the absence of diabetes mellitus) had the most significant
influence on the functional outcome of the acute recurrent
cerebral ischemic hemispheric stroke.

2. Localization of recurrent cerebral ischemic hemi-
spheric stroke in the contralateral hemisphere regarding
first-ever stroke was associated with a unfavorable func-
tional outcome on the 215 day of the disease. (x* = 4.44,
P =0.0352).

3. Baseline NIHSS score >10 was an independent
predictor of unfavourable functional outcome which was
determined by the mRS score 23 (sensitivity 73.3 %,
specificity 90.5 %).

4. The mathematical model which included the level
of initial neurological deficit and glucose serum level
could predict the functional outcome of recurrent ce-
rebral ischemic hemispheric stroke in patients without
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diabetes mellitus with accuracy of 87.5 % (AUC = 0.92,
P <0.05).

Prospect of work is development of clinical and para-
clinical criteria for vital prediction of the acute recurrent
cerebral ischemic hemispheric stroke outcome.
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BasonpeccuHepruyeckas cuctema runoranamyca 3aHAMaeT BaXHOE MECTO B HEPOIHAOKPUHHBIX MexaH13Max noaaepxka-
HYIsi FOMeOoCTa3a, KOHTPOSIS BETETaTUBHbIX PeakLWi U NpoLeccax agantauuy opraHnama k 4eNCTBUI0 OCTPbIX M XPOHUYECKUX
cTpeccopoB. OCHOBHas 4YaCTb KPYMHOKIETOYHBIX BA30NPECCUH-CUHTE3VPYIOLLIMX HEPOHOB NOKamnm13yeTcs B CynpaonTUYecKoM
anpe (SON), a Tarke B natepanbHOI YacTu 3afHEro KpynHOKIETOYHOTO Cybbsiapa napaBeHTPUKYNSIPHOTO sapa runoTana-
myca (PVNpml).

Lienb paboTb! — 13y4nTb 0COBEHHOCTM DYHKLMOHAMBHOMO COCTOSIHUS Ba30MPECCHHEPTUYECKIX HEMPOHOB KPYMHOKMETOUHbIX
sioep runotanamyca npyu MHOroAHEBHOM AENCTBUM NPEPLIBUCTOMN MMMOKCUYECKOI TUMOKCUM 1 B MOCTTUMOKCUYECKUIA NEPUOA.

MaTtepuanb! u metogbl. Miccnenosanune nposegeHo Ha 30 camuax kpbic nuHum Wistar. [pepbIBUCTYHO MMNOKCHI0 MOAENMpOo-
Banu exenHeBHbIM 6-4acoBbIM NpebbiBaHneM KpbiC Ha BbicoTe 6000 M (pO, = 9,8 %) B TeueHue 15 AHeil, NOCTIUMOKCMYECKMiA
nepvog anuncs 10 gHeit. Pacnpeaenerue [Arg®l-sasonpeccuHa (AVP), 6enkos cFos, HIF-1a u HIF-3a uccnenosanu metogamm
KOMNMYeCTBEHHOM MMMYHOMITyOpPECLIEHLMN B CEPUIHBIX (DPOHTASBHBIX Cpesax rnotanamyca.

Pe3ynkrathl. [leiicTBYe rMNOKCUMYECKO TMMOKCUMM NPUBOAMIIO K AereHepaTUBHbIM 13MeHeHNsIM B HerpoHax SON, Topmo-
xeHuto Ha 40 % cuHTesa AVP B SON, cHimkeHnto Ha 56 % copeparus 6enka cFos 1 oTCyTCTBUKO peakuyi HEMPOLIMTOB Ha
TUNOKCMIO CO CTOPOHbI BenkoB cemericta HIF. B HelipoHax PVNpmI npepbiBUCTas rynokcus CTUMynupoBana noBblLLeHe
cogepxarns AVP B 6 pa3 1 Ha 80 % Benka cFos. Peakuws HeiipoHos PVNpmI Ha runokcuio ConpoBokaanach NoBbILLEHNEM
copepxaHus Genkos cemerictsa HIF B 3 pasa. B noctrunokcuyeckuin nepvog B HeipoHax SON copepkaHue AVP yactnyHo
BOCCTaHaBMNMBaNoCh, OAHAKO COXpaHsnach Aenpeccus CuHTe3a benka cekpeTopHom akTnBHOCTH cFos. B HeipoHax PVNpm
B MOCTIMNOKCHYECKU Neprog copepxarne AVP n 6enkos cemerictBa HIF CyLecTBEHHO CHUXKaNoCh, HO OCTaBaoCh BhbiLLE,
4yeM B rpynne KoHTpons. Mokasatenu cuHTe3a Genka CeKpeTOpHOW aKTUBHOCTU CFOS CyLLECTBEHHO He M3MEHSINUCH Mo
CPaBHEHMIO C TUNOKCUYECKAM NEpPUOAOM. ITU JaHHbIe YKa3blBatOT Ha COXPaHEHME BbICOKOTO YPOBHS (PYHKLMOHANBHOMN ak-
TMBHOCTW KPYNHOKIETOYHbIX Ba30NPECCUHEPrYECKIX HEPOHOB NapaBEHTPUKYNAPHOro sapa runotanamyca B 10-4HeBHbIN
MOCTTUMNOKCUYECKUIA NepUoa.

BbiBoabl. [pepbIBNCTas MMNOKCHSt CTUMYNMPYET (OYHKLUMOHAMNbHYIO akTUBHOCTb KPYMHOKNETOUHBIX HelipoHoB PVNpm, uto
NPOSIBNSETCA YCUNEHNEM CHHTE3a BasonpeccuHa, 6enkos cFos, HIF-1a n HIF-3a. B noctrunokcnyeckuii nepuog 8 PVNpml
Habnoaany HesHauYMTENbHOE YMEHbLUEHE CHTE3a BasonpeccuHa, 6enkoB HIF-1a n HIF-3a 6e3 ymeHbLLeHWs copepxaHns
6enka cFos. MNpepblBUCTas rMNoKCUs TOPMO3UT (DYHKLIMOHANBHYH0 aKTUBHOCTb HelpoHoB SON, KoTopasi YacTUMYHO BOCCTa-
HaBMWBAETCA B MOCTIMMOKCUYECKNA NEPUOL.

MopiBHAAbHA XapaKTepUCTUKA peaKLii Ba3onpecUHepriyHuX HEUPOHIB CynpaonTUUYHOro
Ta napaBeHTPIKYAAPHOro Aaep rinotarnamyca Npu nepepuBYacTii Aii rinoKCUUHOI rinokcii

A. B. A6pamos, B. 0. LLlameHko, K. M. KonecHUk

BasonpecuHepriyHa cuctema rinotanamyca nocigae YifibHe MicLie B HeipOEHAOKPUHHUX MeXaHiamMax niATPUMKY roMeocTasy,
KOHTPOO BEreTaTMBHUX peakLii i npouecax aganTauii opraHiamy Ao Aji rocTpux i XpoHivHux ctpecopis. OCHOBHa YacTuHa
BEMNMKOKITITUHHIX Ba30MPECHH-CUHTE3YI04MX HEVPOHIB NoKanisyeTbcs B cynpaonTtuyHomy sapi (SON) i B natepanbHii YacTuHi
3a[HbOr0 BEMUKOKIITMHHOO cyb’siapa napaBeHTpUKyNspHoro siapa rinotanamyca (PVNpml).

MeTa po60oTu — BUB4NTI OCOBNMBOCTI (PyHKLIIOHANBHOO CTaHy Ba3OMPECUHEPTIYHIX HEAPOHIB BENUKOKMITUHHUX SiAEp rino-
Tanamyca npu baratogeHHin fii nepepyB4acToi riNOKCUYHOI MNOKCIi Ta B MOCTNOKCUYHWIA Nepiog,.

Matepianu ta metoau. JocnimkeHHs BukoHanu Ha 30 camusx Lypis niHii Wistar. MepepueyacTy rinokcito mogentosanu
LofeHHM B-roanHHIM nepebyBaHHAM Lypis Ha BucoTi 6000 m (pO, = 9,8 %) npotarom 15 AHiB, NOCTHINOKCUYHMIA Nepion
TpueaB 10 gHiB. Posnoain [Arg®l-BasonpecuHy (AVP), 6inkis cFos, HIF-1a Ta HIF-3a gocnigxysanu mMetogamm KinbkicHoi
iMyHO(ryopecLeHLii B CepiiH1X (opoHTanbHUX 3pidax rinotanamyca.

Pesynbratu. [lis rinokcuyHOI rinokcii npuasoguna Ao AereHepatuBHUX 3MiH y HeripoHax SON, ranbmyBaHHs Ha 40 % cuHTesy
AVP y SON, 3HmxeHHI0 Ha 56 % BmicTy binka cFos i BincyTHOCTI peakLii HelpouuTiB Ha rinokcito 3 Goky Binkis cimencTaa
HIF. ¥ HeipoHax PVNpmI nepepusyacTa rinokcis ctumyntosana niasuLleHHs Bmicty AVP y 6 pasis i 36inblueHHs Ha 80 %
6inka cFos. Peakuis HelipoHis PVNpmI Ha rinokcito cynpoBogykyBanacs niaBuLeHHsM BMICTY Ginkie cimeiictea HIF yTpuui.
¥ noctrinokcuyHwiA nepiog y HeripoHax SON BmicT AVP 4acTkoBo BigHOBIOBaBCS, ane 3bepiranacs genpecis cuHtesy binka
CEeKpeTopHOI akTMBHOCTI cFos. Y HeipoHax PVNpml y noctrinokcuyHuin nepiog Bmict AVP i Ginkis cimenictea HIF icTotHo
3HUXYBaBCS, ane 3anu1LIaBcs BUALLMM, HiX Y rpyni KOHTPOMH. MokasHMKKM CuHTE3y Ginka CeKpeTOpHOI akTUBHOCTI CFOS CyTTEBO
HEe 3MiHIOBANIMCS NOPIBHSHO 3 riNOKCUYHUM nepiogoM. Lli aaHi BkasytoTb Ha 36epexeHHst BUCOKOTO PiBHS (PyHKLIOHANbHOI ak-

Maronoris. Tom 15, Ne 3(44), BepeceHb — rpyaeHb 2018 p.



Original research

TWBHOCTi BENWKOKIMITUHHIX Ba30NPECHEPriYHNX HEMPOHIB NapaBeHTPUKYNSPHOTO sapa rinotanamyca npotsrom 10-aeHHoro
NOCTFNOKCUYHOTO Nepiogy.

BucHoBku. NepepyvBYacTa rinokcist CTUMyIoe (hyHKLiOHamNbHY akTUBHICTb BEMMKOKMITUHHUX HevipoHiB PVNpm, wo nposie-
NSETbCSA NOCUNEHHAM CUHTE3Y BasonpecyHy, 6inkis cFos, HIF-1ai HIF-3a. Y noctrinokenynHuii nepiog y PVNpml cnocrepiratots
He3HayHe 3MeHLLEHHSI CUHTEe3y BasonpecuHy, binkis HIF-1ai HIF-3a 6e3 3meHLweHHs BMiCTY Ginka cFos. Mepepueyacta rinokcis
ranbMye (hyHKLiOHanbHY akTUBHICTb HEMpOHIB SON, L0 YaCcTKOBO BiAHOBIHOETHCS B MOCTINOKCUYHWIA Nepiog.

Comparative characteristics of vasopressinergic neurons of the supraoptic and
paraventricular nuclei of hypothalamus response in the intermittent hypoxic hypoxia

A. V. Abramoy, V. 0. Shamenko, Yu. M. Kolesnyk

The vasopressinergic system of the hypothalamus occupies an important place in the neuroendocrine mechanisms of
maintaining homeostasis, controlling autonomic reactions and the processes of adaptation of the organism to the acute and
chronic stressors. The main portion of the magnocellular vasopressin-synthesizing neurons is localized in the supraoptic nucleus
(SON) and in the lateral part of the posterior magnocellular subnuclei of the paraventricular nucleus (PVNpml).

The aim of study was to establish the features of the vasopressinergic neurons of the hypothalamus magnocellular nuclei
functional state under the influence of prolonged intermittent hypoxic hypoxia and in the post-hypoxic period.

Materials and methods. The research was carried out on 30 male Wistar rats. Intermittent hypoxia was modeled by daily 6
hour stay of rats at the simulated altitude of 6000 m (pO, = 9.8 %) for 15 days, the post-hypoxic period lasted 10 days. The
distribution of [Arg®]-vasopressin (AVP), cFos, HIF-1a, and HIF-3a proteins was investigated by quantitative immunofluorescence
methods in serial frontal sections of hypothalamus.

Results. The hypoxic hypoxia action led to SON neurons degeneration, inhibition of AVP synthesis in SON by 40 %, decrease
of cFos protein content by 56 %, and the failure of reaction to hypoxia from the HIF-proteins family. In PVNpml neurons,
intermittent hypoxia stimulated 6-fold increase in the AVP content along with cFos-protein increase by 80%. The response
of PVNpml neurons to hypoxia was accompanied by 3-times increase of the HIF family proteins content. In the post-hypoxic
period the AVP content was partially restored in SON neurons, but decrease of cFos-protein synthesis indicated inhibition of
secretory activity in SON. In the post-hypoxic period the content of the AVP and the HIF-proteins decreased significantly in
PVNpml neurons, but the level of all proteins remained higher than in the control group. At the same time, the level of cFos
secretory activity did not change significantly as compared with the hypoxic period. These data indicate the stability of the high
level of functional activity of the PVNpml vasopressinergic neurons during the 10-day post-hypoxic period.

Conclusions. Intermittent hypoxia stimulates the functional activity of the PVNpml that manifests as an increase of vasopressin,
cFos, HIF-1a, and HIF-3a proteins synthesis in magnocellular neurons. In the post-hypoxic period, a slight decrease in
the synthesis of vasopressin, HIF-1a and HIF-3a proteins is observed without a decrease in the cFos protein contentin PVNpml.
Intermittent hypoxia inhibits the functional activity of SON neurons, which is partially restored in the post-hypoxic period.

OnHO 13 BaXHbIX 3BEHLEB HEMPOIHAOKPUHHON CUCTEMBI
runoTanamyca — Ba3onpecCUHeprnyeckne HelpoHsbl,
KoTOpble 0becneynBatoT perynsauuio BogHO-CONEBOro
romeocTasa B opraHuame [1], perynmpyiot ypoBeHb apTe-
puanbHOro AaeneHnst Kposw [2,3], a Takke onpegensor
PEaKTUBHOCTb rMnoTanamo-rMnodgu3apHo-aapeHoKop-
TuKanbHow cuctemsl (TTAKC) B oTBeT Ha feVicTBue pas-
NMUYHBIX CTpeccoBbIX drakTopoB [4—7]. OCHOBHbIMU
UCTOYHUKaMW CUHTE3a BasonpeccuHa (AVP) sensiotes
KPYMHOKIIETOYHbIE HENPOHLI HEMPOHbLI CynpaonTuye-
ckoro (SON) v natepanbHOi YacTu 3agHero cybbsapa
napaeeHTpukynspHoro (PVNpml) sgep runotanamyca
[8,9]. OpnH 13 Hanbonee yHMBepcanbHbIX hakTopoB No
npuUpoae CBOETO [ENCTBUS HA OpraHnam Mrekonuraro-
Wwmx — runobapuyeckas runokcuyeckast runokcus [10],
KoTopasi Npy MHOrOAHEBHOM 403VPOBaHHOM BO3LENCTBUM
Bbl3bIBAET CTOMKOE MOBbILLEHNE OOLLIEV PE3NCTEHTHOCTM
opraHu3Ma KO MHOrMM NaToreHHblM hakTopam cpeabl:
OCTPOW MMMOKCWW, MNEPKANHUM, TMNEePOKCUM, TUMOKUHE-
31K, BO3OEVICTBMIO BLICOKOW TEMMepaTtypbl 1 riybokoro
OXITaXXIEHWS, IOHWN3VPYIOLLIErO N3My4eHNst U hr3N4eCcKom
Harpysku [11,12]. B eauHu4HbIX UCCRefoBaHWsX, npoBe-
[IeHHbIX Ha Kpblcax, NOKa3aHo, YTO OAHOKpaTHOe 2-4aco-
Boe (pO, =10 %) [13], a Tarke 3-HegernsHoe (Mo 6 Yacos,
pO,= 9,8 %) [14,15] meiCTBINE MNOKCUYECKON TMMOKCHN
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NPUBOAUT K rUNEPTPOUM NENTUAEPTUYECKUX HENPOHOB
PVN v yennyeHunio ummyHopeaktveHocth k AVP. B egu-
HUYHBIX UCCNEO0BaHMAX Ha MoAsX, NpebblBaKOLLMX pas-
nnyHble cpoku (0T 3 Ao 30 AHEN) Ha Pa3nUyYHbIX BbICOTaX
(ot 2000 m go 4500 M), He YCTaHOBIEHO CYLLECTBEHHOE
noBblLLEHVE koHUeHTpauwmm AVP B kposm [16,17]. Tonbko
B pabote M. Rostrup (1998) nokasaHo, 4To HezenbHoe
npebblBaHWe anbM1HNCTOB Ha BbicoTe 4200 M B MMManasix
MPVBOAMIO K MOBbILLIEHWIO KOHLEHTpaumm AVP B KpoBu
B 1,5-2,0 pa3a [18]. B nccnegoBaHusix, NOCBALLEHHBIX
U3YUYEHUIO MEXaHU3MOB afjanTauumn nnoga K etansHomn
TUMOKCUM N acUKCUM/aHOKCUK MpU podax, NokasaHo
HapacTaHwe koHueHTpauwm AVP B opranname [13,19-21].

LleAb pa6oTbi

M3yunTb 0coBEHHOCTH hyHKLIMOHAMBHOM COCTOSHUSA Ba30-
MPECCUHEPrNYECKIX HENPOHOB KPYMHOKIMETOUHbIX SAep -
rnoTanamyca npy MHOTOAHEBHOM AECTBIW NPEPbIBUCTON
TUMOKCUYECKON TMMOKCHW 1 B MOCTTMOKCUYECKWIA NEpUOE,

Marepuanbl U MeTOAbI HCCAEAOBAHUA

Wccnenosanne nposegeHo Ha 30 NonoBo3perbiX cam-
Lax Kpbic nuHMM Buctap maccom 220-250 r, koTopble

Key words:
Arg-vasopressin,
cFos protein,
hypoxia-
inducible factor,
hypothalamus,
hypoxia.
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OpuriHaAbHI AOCAIAXKEHHS

Obinn pasgeneHbl Ha 3 rpynnel no 10 XWBOTHbIX B Ka-
XIOOW: KOHTPOMbHas, C 15-AHEBHBIMM TMMOKCUYECKUMI
TpeHupoBkamu 1 ¢ 10-QHEBHBIM MOCTTUMOKCUYECKUM
nepvogoM. MNpepbiBUCTYIO TMMOKCUIO MOAEnUpoBanu
€XeaHEeBHbIM B-4acoBbIM NpebbIBaHNEM KPbIC B BEHTU-
nupyemoit 6apokamepe (06bem 1,0 M3) ¢ nocTeneHHbIM
noBbiLLeHneM BbicoTbl ¢ 1000 m oo 6000 m ¢ 1 no 6 AeHb
akcnepumeHTa (no 1000 M B AeHb) U nocnegyoLmM
npebbisarnem Ha Beicote 6000 m (pO, = 9,8 %) oo 15
[IHS uccnenoBaHuii. XKNBOTHbIE KOHTPOIBHOW rpynmbl Ha-
XOAWIUCb TaKow e Nepuos BPEMEHMN B BEHTUMMPYEMON
Gapokamepe npy HopManbHOM aTMOCHEPHOM AaBNEHUN
(BbICOTa NpOBEAEH!S cCneaoBaHNi — 86 M HaZ yPOBHEM
Mops). BHe akcnepumMeHTa BCe KMBOTHbIE HAXOAWITUCE B
YHUMLMPOBAHHBIX YCIIOBUSIX BUBAPUS HA CTaHAAPTHOM
paLmMoHe NUTaHNs.

Yepes 24 yaca nocne OKOHYaHWUS 3KCNepuMeHTa
XUBOTHbIX JeKanuTupoBanu nog TUOMNEHTanoBbIM
Hapko3om (50 Mr/kr) B COOTBETCTBUM C TPEOOBaHNSIMM
MeXayHapoaHbIX NpUHLUMNOB EBponelickoi KOHBEHLIMM
(Ctpacbypr, 1985). Mo3r bbicTpo m3Bnekanu u Ha 20
yacoB nometllanu B dukcatop byaHa (ans nocraHoBku
VIMMYHOTMCTOXMMUYECKUX PEaKLMI, N0 6 XUBOTHBLIX U3
Kaxgow rpynnbl) 1 B dukcatop KapHya (ans okpacku
no OWHapCOHY, N0 4 XUBOTHbLIX U3 KaXAOW rpynnbi).
lMocne ctaHOapTHOW rMCTONOrMYeckon 0bpaboTkn Mo3r
sanveanu B napannact (MkCormick, CLLUA). O6bekT ns-
YHEHUS — KPYMHOKMETOUHbIE HEVIPOHbI CYNPaonTUYECKOro
(SON) 1 natepanbHO YacTy 3aAHETO KPYMHOKMETOYHOrO
cy6bsigpa napaseHTpukynsipHoro (PVNpml) sgep rvno-
Tanamyca [8,9].

[na mopdometpun HelipoHoB SON n PVNpml, a
TaKKe KonuyecTBeHHol oueHkn PHK B kneTkax cepui-
Hble (PpOHTanbHbIE CPe3bl rMnoTanamyca TOMLMHON
7 MKM fienapacduHMpoBanu B KCurore, pervapuposanu
B HUCXOAALLMX KOHLIEHTPALWSX 3TaHomNa 1 okpalumsanm
rannoumaHuH-XpOMOBBIMU KBacLamu no SNHApCOHY
[22]. N3yyeHne rMCTOXMMUYECKON peaKkLmm NPOBOAMIN
Ha mukpockone Axiolmager M2 (Carl Zeiss, lepmanns),
ocHalleHHoM kamepoi AxioCam-5HRm (Carl Zeiss,
lepmanus), B npoxoasiuem caete. Mamepsanu nnowaab
Tena HelpoHoB (MKM?) U cymmapHoe copepxarne PHK
B HempoumTax (ycn. ef. onTuyeckomn nnotHoctv — Eon).

[lns nocTaHOBKM MMMYHOMTYOPECLIEHTHON peakLimm
cepuiiHble ppoHTanbHbIE Cpesbl rMnoTanamyca TonLwm-
Hon 14 MKM JenapadvHMpoBany v AemackvupoBani B
umutpatHoMm PT-6ydepe (pH = 6,0) B PT-mogyne (Thermo
Scientific, CLUA), uHky6uposanm (24 vaca, T = +4 °C) ¢
MBbILUMHBIMU MOHOKMOHanbHbIMKU aHTuTenamu (IgG) k
BasonpeccuHy (AVP), 6enkam cFos, HIF-1a n HIF-3a
(mabn. 1), 3atem ¢ MblwmHbIM |gG-kappa-cBs3biBato-
MM npotenHoM (45 muH, T = +36 °C) 1 3akniovanu B
cmech rmuuepuH/docdatHei Bydep (9:1). UN3yyeHune
VMMYHOyOpECLEHTHOW peakLyy NpoBOAUNM Ha cry-
opecLeHTHoM mukpockone Axiolmager M2 (Carl Zeiss,
lepmaHms), ocHalleHHoro kamepon AxioCam-5HRm (Carl
Zeiss, lepMaHus), C PYMEHEHNEM BbICOKOIMUCCUOHHOTO
cetoounirpa 38HE (Aex = 470/40 Hm, Aem = 525/50 HM)
(Carl Zeiss, l'epmanusi). KonuuecTBeHHbIR aHanms
MMMYHO(YOPECLEHTHON peakLmy NpoBOAWIN C Mo-
MOLLIbIO CUCTEMbI LicppOBOro aHanmusa maobpaxeHus
AxioVision-4.8.2 (Carl Zeiss, epmanus). B rpaHuuax

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

obnactn SON 1 PVNpml namepsinu nnowaab marepua-
na, IMMYHOPEaKTVBHOTO K HerponenTuaam (MKM2), u ero
OTHOCUTENbHYH BEMWUYMHY MO OTHOLLEHWIO K MrioLiaam
HempouuToB (%), a Takke CyMMapHOe CoepXXaHe Hen-
ponenTtuaa (ycn. eq. uMMyHodbnyopecueHuumn — End).

CTaTnCTMYECKMIA aHanm3 SKCnepUMEHTanbHbIX AaH-
HbIX MPOBOAMIM NAKETOM MPOrpaMM A11s CTAaTUCTUHECKOTO
aHanuaa EXCEL 2003 (Microsoft Corp.) ¢ uHTerpmpo-
BaHHOW NporpaMmHon HagacTpoiikon AtteStat [23]. ns
OLIEHKM JOCTOBEPHOCTU Pa3nnynii B rpynnax npuMeHsnm
t-kputepunn CTblogeHTa.

PesyabtaTthl

MpepbiBrCTas rMNoKcUs NPUMBOAMIA K YBEMUYEHUIO Ha
13 % nnowaau HeripoHoB SON 1 ymeHbLUEHWIO Ha 55 %
koHueHTpaumn PHK B umtonnasme (mabn. 2). B Helpo-
LMTax OTMEYEH Pa3HOMN CTEMEHMN BbIPAXKEHHOCTM MUKHO3
sApa, KOTOPoe YMeHbLLIANOCh B pasMepax, XxapakTepn3o-
BasioCb HEPOBHbIMYU (HECTOHYATLIMU KOHTYpaMM U coaep-
Xarno rmblOkM XpomaTuHa ¢ NpU3Hakamy KOHAEHCALMK.
Cneumdmyeckas oyHkLmsA HeripoHoB SON — cuHTe3 AVP,
cofepxaHue KoToporo B CTPYKType nocne AeNCTBuUs ru-
nokcum cHkanock Ha 40 % (mabn. 2). MNopo6Hoe orpaHu-
YyeHue cuHTesa AVP couetanoch co CHkeHneM Ha 35 %
nroLaan UMMYHOPEaKTUBHOCTM K CFOS 1 copgepxaHus
camoro 6enka B o6nactn SON Ha 56 %. Mvnokcuyeckue
BO3MEVICTBYS NPUBOAMIM K OrpaHnyeHuio B obnactn SON
nrowaau MMyHopeakTuBHocTU K 6enky HIF-1a Ha 46 %
1 Ha 14 % k 6enky HIF-3a 6e3 10CTOBEPHbIX N3MEHEHUI
cofepxaHus camux 6enkoB B CTPyKType. Takum o6pasom,
15-0HEBHOE NPepPLIBUCTOE BO3AEVICTBIE MMNOKCUYECKON
TUMOKCUW MPUBOAMIIO K TOPMOXKEHUI (DYHKLIMOHATBHOM
aKTMBHOCTU BasonpeccuHeprndeckux HeipoHoB SON u
¢hopmMmUpOBaHMIO ANCTPODUYECKNX UBMEHEHMIA B CaMUX
HelpouuTax.

Yepes 10 gHeln nocne OKOHYaHWS MMMOKCUYECKMX
BO34e/CTBMI Habnoganu npakT4eckn nofHoe BoccTa-
HOBMEHME (PYHKLMOHANBHOW aKTUBHOCTU Ba3onpeccu-
Heprudeckon cuctembl SON (mabn. 2). Mo cpaBHeHUMIO
C NepuoaoM OKOHYaHWSI TUMOKCUYECKUX BO3LENCTBUN
B LMTOMNMasmMe HepoHOB AOCTOBEPHO MOBbIWANach
KoHUeHTpaums PHK, yBennumBanack nnotiagb MMMYyHO-
peakTueHocTv K AVP 1 Benky c-Fos ¢ yBenuyeHuem ero
conepxanus B SON. [MokasaTeny IMMyHOPEaKTUBHOCTM
k c-Fos 1 HIF-1a octaBanuch CyLLeCTBEHHO HUXE, YeM Y
KOHTPOIbHbIX XKMBOTHBIX.

B BasonpeccuHepruveckux HenipoHax PVNpml
npepbIBUCTast TMMOKCUS CTUMYNUpOBarna yBenuyeHne
pasmepoB HerpounuToB Ha 14 % 06e3 CyLeCcTBEHHOrO
13MeHeHus kKoHuUeHTpauun PHK B umtonnasme v nnowa-
AN »MMyHopeakTuBHOCTW K AVP (mabrn. 3). CymmapHoe
copepxaHue AVP B PVNpml yBennumBanocs B 6 pas.
B pesynkrate npepbiBACTOrO AEICTBUS TUMOKCAYECKON
runokcun B PVNpml B 2 pasa yeennuvBanack nnowiagb
MMMyHopeakTuBHocTU Kk Benky HIF-3a, Ha 80 % — k
6enky c-Fos, Ha 55 % — k Genky HIF-1a. Ycunenue
VIMMYHOPEAaKTUBHOCTU COMPOBOXAANOCh HapacTaHnem
conepxaHusa B PVNpml 6enka HIF-1a B 3,4 pa3a, benka
HIF-3a — B 3 pa3a, 6enka c-Fos — npakTuyecku B 2 pasa
MO OTHOLLIEHWIO K KOHTpOIH0. [NonyyeHHble faHHble Jo-
Ka3blBatoT, YTO MPEPLIBUCTAs MMMNOKCUYECKAs TUMOKCUS!
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CyLLECTBEHHO NOBbILLAET (OYHKLMOHANBHYH aKTUBHOCTb
Ba3onpeccuHeprmyeckmx HeipoHos PVNpml.

B noctrunokcuyeckuii nepuog runeptpodus Heil-
poHoB PVNpmI coxpaHsinacb, ogHako OTMEYEHO nocTe-
NEHHOE YMEHbLLEHWE NoLwaan MMYHOPEaKTUBHOCTU
1 cogepxanus B ctpyktype AVP, 6enkos HIF-1a, HIF-3a
un c-Fos (mabn. 3). Bmecte ¢ Tem, cymmapHoe coepxa-
Hue AVP B PVNpml Ha 43 % npeBbillano aHanornyHbIn
nokasarterb KOHTPOMbHO rpynnbl, coaepxaHne benka
c-Fos — Ha 57 %, 6enkoB HIF-1a n HIF-3a — Ha 87 %
1 20 % cooTtBeTCTBEHHO. [TonyyeHHble AaHHble CBUaOe-
TENbCTBYIOT, YTO BbICOKUIA YPOBEHb (DYHKLIMOHAIBHOM
aKTMBHOCTU 1 cuHTesa AVP B PVNpmI coxpaHsnucs 1 B
OTAaneHHbI NOCTIMMOKCUYECKUI Neprog,.

06cyxaeHue

PaHee noka3saHo, 4TO B OTBET Ha OCTPYHO KpAaTKOBPEMEH-
HYO TMMOKCUIO HabnoaaT noBsbileHne cekpeunn AVP
Ba30MPECCUHEPTNYECKUMI HEMPOHAMU TunoTanamyca
1 HapacTaHue KOHLeHTpaLuW HelponenTuaa B KpOBU
[13,19-21]. 310 NpVBOANT K NOBBbILLEHMIO peabcopbumn
BOAbI, HApacTaHwo 0BLLEero nepudgepruyeckoro conpoTyB-
NEeHVs TOKY KPOBW, aKTUBALIMM CUMNATUYECKVX OTAENOB
LIeHTPanbHON HEPBHOW CUCTEMbI U PEHWH-aHTNOTEH-
31IHOBOW cuUCTeMbI [2,3]. B OTBET Ha OCTPYO FMMNOKCUIO
0TMEYatoT ONTUMK3aLIMI0 paboThl CepeHHO-COCYANCTON
1 [bIXaTenbHON CUCTEM, OTBETCTBEHHbIX 3a TPaHCMopT
KCNOpOAa B OpraHuame. XpoHWYeckoe AeicTBue -
no6apn4eckon rMMNOKCUYECKON MMNOKCUM MPUBOAUT K
CHWKEHMIO KOHLieHTpauun AVP B KpoBK, notepe BoAbl
OpraHnu3mMoM W MOBBILEHNID OCMOMSANBHOCTH KPOBM
[16-18]. MocnenHee Hambonee 6nm3ko xapakTepusyeT
yHKUMOHanLHOe cocTosiHve HerpoHoB SON, kotopoe
Habnogany B NpoBefeHHOM MCCnegoBaHuM Ha oHe
MHOTOAHEBHbIX TMMOKCUYECKUX BO3AENCTBUIA: yTHETEHNE
cuHTesa PHK 1 AVP, cHkeHve nokasaTenen cekpeTtop-
HOWM aKTWBHOCTW HEWPOHOB (CHWXEHWE KOHLEHTpaLmuu
6enka cFos) 1 apeakTMBHOCTb Ha JEUCTBUE MMMOKCUM
(oTCyTCTBME NOBbILLIEHWS COAEPKaHIs HENKOB ceMencTBa
HIF). OgHako Ha hoHe yrHeTeHUs (hyHKLMOHANbHON ak-
TmBHOCT SON B KpYMHOKMETOUHbIX HerpoHax PVNpml
TUNOKCHYECKas TMMOKCYS NPUBOAMNA K (DYHKLIMOHANBHOM
aKTMBaUuM 1 nosbileHuo cuHtesa AVP. HeogHosHau-
HOCTb (DYHKLMOHANbHOW peakumy KPYMHOKIETOYHbIX
BA30MPECCUHEPTMYECKUX HEPOHOB rvnoTanaMyca Ha
TMNOKCWI0 MOXET BbiTb 06ycnoBneHa 0COBEHHOCTbIO
BMUSHWS [TIIOKOKOPTUKOMAOB, KOHLEHTPALMS KOTOPbIX B
KPOBW HapacTaeT B YCIOBUSIX MHOFOAHEBHbIX TMNOKCHYe-
ckux Boaaenctauii [16,18,19]. MNokasaHo, Uto AnnTensHas
XPOHUYECKas TUNOKCUYECKast MMNOKCUS — CTPECCOBLIN
dhakTop, npuBoaALMiA k aktueaumm TAKC 1 nosbiwwe-
HUIO MPOAYKLIMW KOPTUKOCTEPOWAOB HaAMNOYeYHUKamMu
[16—19]. MMtokoKOpTMKOMABI N0 MEXaHM3MY OTpuLaTenb-
HOW 0BpaTHOW CBSA3N MOTYT OrpaHN4MBaTh akTUBHOCTb
CeKpeLun KOPTUKOTPONUH-punu3unHr ropmoHa (CRH)
runoTanammyeckumMi HeipoHamu 1 cekpeumnto AKTT kop-
TWUKOTponamu ageHorunodusa [5,24,25]. KpynHoknetou-
Hble Ba30MPECCUMHEPINYECKNE HEVPOHbI rMnoTanamyca
TaKKe YyBCTBUTENbHbI K AENCTBIO MMIOKOKOPTVKOMIOB.
B runotanamyce rmokoKopTUKoMzbl CNOCO6HbI peanunso-
BaTb BbIPaXEHHbI TOPMO3HON 3hEKT Yepes Hu3Koad-
(pvHHBIE TTIOKOKOPTUKOMAHBIE PELEenTOpbI (peLenTopsl
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Tabnuua 1. XapakrepucTuka MbilnHbIX aHTuTen (IgG) k aHTUreHam Kpbichl,
1CMOMnb30BaHHbLIM B UCCNEA0BAHUM

AHTHUreHbl KpbIChbl Ne no katanory Santa Cruz Pa6ouee passepneHune
Biotechnology (CLUA)

AVP (E-8) sc-390723 1:200
cFos (C-10) sc-271243 1:100
HIF-1a (H1alpha 67) sc-53546 1:100
HIF-3a (D-7) sc-390769 1:100
mouse IgG kappa binding sc-516140 1:64

protein conjugated to
fluorescein (FITC)

Tabnuua 2. yHKUMOHANbHbIE NOKA3aTeNM Ba3onpeCCMHEPriieckon CUCTEMbI
CynpaonTu4eckoro sapa runotanamyca (M + m)

Moka3saTtenu, eAuHULbI
n3mepeHus

Ipynnbl XMBOTHLIX

KoHTponbHas vwnokcuyeckune | Moctrunokcu-
TPEHUPOBKMN Yeckuii nepmoa

Mnowaab HerlpoHoB, MKM? 1772+4.4 200,8 + 3,6* 216,0 £ 3,7+
Copgepxanue PHK, Eon 19,86 + 0,90 9,01 £0,39* 10,52 + 0,37**
AVP nnowaab UPM, % 24,03 + 1,58 22,75+ 1,23 28,13 +1,07*
copepxaHue, End 1336,6 + 100,7 800,4 +43,7* 1461,4 £+ 59,1 #
cFos nnowagb UPM, % 4,67 £ 0,55 3,02+0,28* 3,91+0,41
copepxaHve, Endp 27,92 + 3,17 12,31 £1,2* 16,43 +1,20*
HIF-1a nnowaab UPM, % 4,83+ 0,36 2,60 +0,11* 3,13+ 0,11*
cogepxanue, Endg 0,044 + 0,002 0,043 £ 0,003 0,045 £ 0,002
HIF-3a nnowaab NPM, % 2,86 £0,16 2,48 £0,10* 2,86+0,13%
cogepxanve, Enp 0,027 + 0,001 0,033 £ 0,002 0,033 £ 0,001*

WPM: uMMyHOpeaKTUBHbIA MaTepuan; *: JOCTOBEPHOCTb OTnYMiA p < 0,05 no oTHOLWIEHWIO
K KOHTPOMbHO rpynne; *: 4OCTOBEPHOCTb OTNNYMIA p < 0,05 MO OTHOLLEHWIO K OKOHYaHMIO
TUNOKCUYECKNX BO3AENCTBUIA.

Tabnuua 3. PyHKUMOHANbHbIE NOKA3aTeNM Ba3onpeCcCMHEPriieckon CUCTeMbI
natepanbHOW YacTh 3aAHEro KPynHOKNETOYHOro Cybbsapa napaBeHTPUKYMSPHOMO
sapa runotanamyca (M + m)

MokasaTenu,
€AUHULIbI U3MepeHus

Ipynnbl XUBOTHLIX

KoHTponbHas 'mnokcuyeckne | Moctrunokcu-
TPEHUPOBKMN Yeckuii nepuon

Mnowaab HepoHoB, MKM? 171,527 195,700 + 4,495 210,5 + 5,0
Copgepxanue PHK, Eon 13,02 £ 0,45 13,8 £0,48 13,14 £ 0,72
AVP nnowaab NPM, % 23,15+ 1,54 31,08 + 2,38* 25,87 +1,22%
copepxaHve, Eud 727,4 + 40,8 4301,4 +409,2*  1038,8 + 30,9*
cFos nnowaas UPM, % 3,36 10,34 4,75+ 0,34* 4,63 +0,47*
coaepxanve, Endg 12,70 £ 2,01 22,83 +2,74* 19,970 + 2,086*
HIF-1a nnowaab MPM, % 4,12+0,39 6,39 + 0,65* 512+0,58
copepxanue, End 0,039 £ 0,003 0,134 £0,016* 0,073 + 0,008**
HIF-3a nnowags UPM, % 2,88+0,17 5,86+0,55* 3,610 + 0,269*
copepxanue, End 0,030£0,002 0,090+0,009* 0,036 + 0,002*

WPM: UMMyHOpeaKTUBHbIA MaTepuan; *: JOCTOBEPHOCTb OTINYMiA p < 0,05 No oTHOLIEHUIO
K KOHTPOMbLHOI rpynne; #: 4OCTOBEPHOCTb OTMNYMIA p < 0,05 MO OTHOLLEHNMIO K OKOHYaHWIO
TUNOKCUYECKNX BO3AENCTBUI.

Il TMNa), BbICOKasi MMOTHOCTb KOTOPbIX OTMEYEHA Ha
BasonpeccuHepryeckux HempoHax SON [26,27], B TO
BPEMSI KaK JaHHbIN TUM PELLenTOPOB NPaKTUYECKY OTCYT-
CTBYET Ha Ba30MpeccuMHepruyeckunx HepoHax PVNpm,
3KCMPECCUPYHOLLMX BbICOKOAUHHBIE MUHEPANOKOP-
TUKOMAaHblE peuenTopbl (peuenTopsl | Tvna) [26-28).
MpuHuMas Bo BHMMaHWe faHHoe 06CTOATENbCTBO,
CTaHOBWUTCS NOHSATHBIM OTCYTCTBME PeakKLui YrHETEHWS
yHKUMOHANbHOW akTUBHOCTU HerpoHoB PVNpml Ha
¢hoHe rMnNepKopTMLM3MA, BbI3BAHHOMO FMMOKCUYECKON
runokcuen. bonblIMHCTBO MCCNeaoBaTenel nonarator,
YTO OTCYTCTBME TIOKOKOPTUKOMAHBIX PELENTOPOB Ha
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HempoHax PVNpml ncknioyaet BO3MOXHOCTb perynsuum
UX PYHKLIMM CO CTOPOHbI SHAOTEHHBIX U/MNN CUHTETUYE-
CKVIX KOPTUKOCTEPOMAOB NPY CTPECCE U, CNELOBATENBHO,
yyacTue KpymHOKMNETOYHbIX Ba30NPECCUHEPUYECKNX
HerpoHoB PVNpmI B MexaHu3max aganTaumm K CTpeccy
CTaBuTCS nog coMHerve. OpHaKko HaluW uccrnefoBaHms
nokasanw, 4To, BO-nepBbIX, HelipoHsl PVNpml gemon-
CTPUPYIOT CrieLMhnYeCKyHo peakLmio Ha MMMNOKCUI B BUAE
ycunenus cuHtesa 6enkos HIF-1a, HIF-3a, Bo-BTOpSIX,
OTBEYalT Ha TMMNOKCUYECKUN CTUMYI 3HAYNTENbBHbLIM
noBbllweHnem cuHTesa AVP u Benka c-Fos. Monaraem,
YTO NOBbILLIEHNE (DYHKLMOHANBHOW aKTUBHOCTU HENpO-
HoB PVNpml criocobeTByeT nogaepKaHuio MexaHn3moB
HENPO3HIOKPUHHOM afanTaumumy K r1noKCum, NOCKOIbKY
cekpeTupyembin UMn AVP okasblBaeT CTUMYIUPYIOLLWIA
1 coBMecTHO ¢ CRH nepmuccnBHBbI 3dhdhekTbl Ha CUHTE3
AKTT u kopTukocTeponaos [4,6,7,29,30]. BoamoxHo, Ta-
kum 06pa3om AVP KpynHOKNETO4HbIX HerpoHoB PVNpmI
obecneunsaet 6onee ahdPekTUBHYIO CTPATETNIO HENPO-
3HOOKPUHHOM afanTaLyy opraHnama B yCroBUsiX MHOrO-
[IHEBHOTO IENCTBMS TUMOKCUYECKOM rMnokcum. 13BecTHo,
YTO KITHOYEBbIE B CTPATErv afanTaumm K CTPeccy — akTu-
Baums TAKC u ycuneHne cuHTesa roKOKOPTUKOMAOB,
KOTOpble B oV31ONOrMYECKVX 1 Cynpadranonormyeckmx
KOHLEHTPaLMsX ABNSOTCH aHaboNNYeCK My ropMOHaMu
1 0BecneymBatoT MONEKyNspHbLIE MEXaHWU3Mbl aaanTaLmumn
opraH1ama, NoBbILLIAs MOLLHOCTb QHEPTETNYECKOro 1 Ben-
koBOro obmeHa B knetkax [5,26]. MpumedatensHo, 4To, B
otnuyue ot CRH-epruyeckoli, BazonpeccrHepruyeckas
cuctema PVN oTBevaer Bonee paHHen peakumen Ha
cTpecc [14,15], npueopswien k aktmauum TAKC. Mpu
3TOM COXPaHEHWE BbICOKOrO YPOBHS OyHKLIMOHANbHOM
aKTMBHOCTU HelpoHoB PVNpmI kak Ha hoHe runokcuye-
CKVIX BO3[ENCTBWIA, TaK U B MOCTIUMNOKCUYECKUIA NEPUOL,
CBUAETENLCTBYET O BAXHOW POMM KPYMHOKNETOYHOM
BasonpeccuHeprnyeckon cuctembl PVN B nogaepxaHum
HEePO3HAOKPMHHOIO FoOMeoCTasa B yCNOBKSX aganTaLmmn
opraHm3ma K cTpeccy.

BbiBOADI

1. MNpepbIBACTOE AENCTBIE TMMOKCUYECKON TMMOKCUM
CTUMYNUPYET (hYHKUMOHAMbHYI0 aKTUBHOCTb KPYMHO-
KNETOYHbIX HEVPOHOB MapaBEHTPUKYNSAPHOro sapa
runotanamyca, 4YTo NposiBNSETCH YCUNEHMEM CUHTE3a
BasonpeccyuHa, 6enkos cFos, HIF-1a n HIF-3a.

2. B NOCTMMNOKCUYECKUIA NEPUOZ, B KPYMHOKIETOYHBIX
HeMpoHax MapaBeHTPUKYNSPHOrO siapa runotanaMyca
OTMEYEHO He3HayWUTeNbHOe OrpaHUYeHne cuHTe3a
BasonpeccuHa, 6enkos HIF-1a n HIF-3a, cogepxaHnue
KOTOPbIX COXPaHSETCS AOCTOBEPHO BbILUE, YEM B KOH-
TponbHou rpynne. CopepxaHue 6enka cFos B HelipoHax
HE U3MEHSIETCS U OCTAETCS Ha YPOBHE Nepuoaa OKOHYa-
HUS TUMOKCUYECKMX BO3OENCTBUN.

3. Tnokcmnyeckast MMoKCUsl BbI3bIBAET TOPMOXKEHNE
(pyHKUMOHAIBHOW aKTUBHOCTW Ba30NPECCUHEPTNYECKON
CYCTEMbI CYNPaoNTUYECKOTO SApa C MOCMeayoLLIM YacTuy-
HbIM €€ BOCCTaHOBIEHUEM B MOCTMUMOKCUYECKIA NEPUOL,.

MepcnekTuBbl AanbHEeNWNX UccnegoBaHUmn
3aKIT0YaTCS B YCTAHOBIIEHUM OCODEHHOCTU peakLmm
Ba30MPECCMHEPTNYECKNX HEMPOHOB MENKOKIIETOUHbBIX
cybbagep PVN Ha pencTBue runokcMYeckom rmnokcum
1 COMOCTaBMNEHNN VX (PU3MONOMNYECKOW aKTUBHOCTU B
CPaBHEHW C peaKLumei KpyMHOKMETOUHbIX HEMPOHOB.
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OcobauBocTi ekcnpecii aHrioteH3uHy |l B apkyaTtHomy siapi rinotanamyca
eKcnepuMEeHTaAbHUX LLYPiB NPU Pi3HUX 3a €TIOAOTiEL0 apTepiaAbHUX

rinepreHsiax

C. B. TiweHko

3anopi3bknii AepxaBHWUI MEAUUHWI YHIBEpCHTET, YkpaiHa

[oBeneHo, Lo echeKTUBHICTb perynsii apTepianbHOro Tucky (AT) 3anexuTb Bif TUX HEMPOMOZYNATOPIB | HEMPOrOPMOHIB, SIKi
YTBOPHOIOTECS ab0 HaaxoaaTb A0 rinotanamyca. BctaHoBneHa Baxnvea ponb apkyaTtHoro siapa (ApH) sik BHYTpiLLHbOrinoTa-
namiyHoro perynstopa yHKLOHanbHOT akTUBHOCTI MOrO SAEPHNX CTPYKTYP | KOOPAMHATOPA HafCErMeHTapHNX, CErMEHTapHNX
LieHTpIB KoHTponto AT. € aaHi Npo 3anexHictb AT Big BMICTY NPECOPHOr0 HEMpOropMoHa aHrioTeH3uHy |l B Apf rinotanamyca.

MeTa po60oTH — BU3Ha4YMTK 0COBNMBOCTI BMICTY aHrioTeHauHy |l B ApA rinotanamyca B Lypis ninii Wistar i SHR npw eTiono-
rYHO Pi3HUX apTepianbHKX riNepTeHsiaX: EHAOKPUHHO-CONbOBIM Ta eCeHLianbHIN.

Matepianu Ta metoau. [JocnimKeHHs BUKOHaNW Ha 24 cTaTeBo3pinux Lwypax-camusax macoto 250-270 r sikom 13—14 micsuis,
AKX NOAINMUIN Ha 3 eKCnepuMeHTarbHi rpynu no 8 TBapuH y KOXHIN: 1 — KOHTporbHa — Lwypu niHii Wistar i3 HopmanbHu-
My nokasHukamu AT (Pc/Pn = 110/75 £ 5 mm pT. ct.), 2 — wypw niHii Wistar 3 eHgokpuHHo-conbosoto Mogennio Al (Pc/Pg
145/110 £ 10 mm pT. cT.), 3 — wwypm niHii SHR 3i cnoHTanHoo Al (Pc/Pa = 150/110 + 10 MM pr. cT.). [1ns BUBYEHHS BMICTY
aHrioTeH3uHy |l B apkyaTHOMy S4pi BUKOPUCTANM iMyHOrCTOXIMIYHUIA METOZ i3 HACTYNMHUM LiMhPOBMM ONPaLIoOBAHHAM JaHUX
nporpamoto Image J ta EXCEL-7.0.

BucHoBku. Y wypis 3i cchopmoBaHoto Al" HezanexHo Big etionorii Ta natoreHesy opMyBaHHs B Apfl rinotanamyca cno-
CTEpiralTb 3HWKEHHS BMICTY Ta KOHLEHTpauii aHrioteHanHy |l. OcobnusocTi BMICTY aHrioTeHauHy |l B ApA rinotanamyca
3anexarb Bif eTioNoriYHOro YMHHMKa PO3BUTKY apTepianbHoi rinepTeHsii Ta natoreHesy. MNpu eceHujianbHin rinepreHsii (SHR)
CrocTepiratoTb HBKYI MOKa3HUKKM ekcripecii aHrioteHanHy Il y cTpykTypi ApfA rinoTanamyca, Hixk npy 3MoLenbOBaHii BTOPUHHI
€HIOKPUHHO acouinoBaHin Al

OcobeHHOCTH 3KcnpeccHu aHrHoTeH3uHa Il B apkyaTHOM fape runotarnamyca
3KCNEePUMEHTaAbHbIX KPbIC MPU Pa3AUUHbIX MO 3THOAOTUU apTePUAAbHbIX TMNEePTEH3UAX

C. B. TulweHko

YcTaHOoBMEHO, YTO APHEKTUBHOCTL PEryNsLMM apTepuarbHOro AaBneHns (ALl) 3aBUCUT OT TEX HEPOMOAYNSTOPOB U HEPOropMO-
HOB, KOTOPbIE 0BPa3yoTCS UMK MOCTYNAKoT B rMnoTanamyc. [lokasaHa BaxHas posib apkyaTHoro (Ap$) kak BHYTpUrinoTanaMmu4eckoro
perynsitopa OyHKLMOHaIbHON aKTUBHOCTM €10 SAEPHbIX CTPYKTYP U KOOPAMHATOPA HaACErMEHTaPHbIX U CETMEHTapHbIX LIEHTPOB
koHTpons ALl. ECTb AaHHbIe 0 3aBrcumMocTv ALl OT copepaHmnst NpecCopHOro HeMpPOropMoHa aHrmoTeHanHa |l B ApA runotanamyca.

Llenb pa6oTbl — onpeaenutb 0co6eHHOCTU coepxanns aHroteHsuHa |l B ApA runotanamyca y kpbic nuHuin Wistar n SHR
NPy 3TUOMOTNYECKY PasfNYHbIX apTepuarnbHbIX TMNEePTEH3NSX: SHAOKPUHHO-CONEBON 1 3CCEHLMAanbHON.

Matepuanbi u MeToabl. iccrnenoBaHme NpoBeaeHO Ha 24 MONOBO3PENbIX Kpbicax-camuax Maccomn 250-270 r B BospacTte 13-14
MeCSILEB, KOTOPbIX MOAENUIM Ha 3 3KCNepUMeEHTaNbHbIE rPYMMbl N0 8 XXKMBOTHBIX B K&XAO0M: 1 — KOHTPOIbHAs — C HOpManbHbIMU
nokasarenamu ALl (Pc/Pg = 110/75 £ 5 mm pT. cT.) — Kpbicbl MHUMK Wistar, 2 — kpbicbl MHMK Wistar ¢ SHOOKPUHHO-CONneBow
mogenbio Al (Pc/Pa 145/110 + 10 mm pr. cT.), 3 — kpbickl IuHMKM SHR co cnonTanHoi Al (Pc/Pg = 150/110 + 10 mm pr. cT.).
[ns n3yyeHns cogepxaHus aHrnoteHauHa |l B ApA ncnonb3oBanyt UMMYHOTMCTOXMMUYECKMIA METOA C MOCNEAYHOLLEN Lnd-
poBoW 0bpaboTkoi faHHbIX nporpammoit Image J n EXCEL-7.0.

BriBoabl. Y kpbic co chopmupoBasLueiics AlT He3aBMCUMMO OT 3TUONOTMK U naToreHe3a popmupoBaHns B Aps runotanamyca
OTMEYEHO CHINKEHME COLEPKAaHMS M KOHLIEHTpaLImM aHrmoteHanHa |l. OcobeHHoCTU conepxaHuns aHrmoteHsuHa |l 8 ApA runo-
Tanamyca 3aBWCAT OT ATUONOrNYeCKoro hakTopa pa3sB1TS apTepuanbHON rMNepTeH3WK 1 natoreHesa. [Mpu acceHumanbHom
runepteH3nn (SHR) HabnopatoT HU3K1e NokasaTeny SKCNpeccum aHroTeH3uHa |l B cTpyktype ApA runotanamyca, Yem npu
CMOAENVMPOBaHHON BTOPUYHOW SHOOKPUHHO accoLmmpoBaHHomn Al

Features of angiotensin Il expression in the arcuate nucleus of the hypothalamus
of experimental rats with arterial hypertension of various etiology

S. V. Tishchenko

Itis proved that the effectiveness of blood pressure regulation mainly depends on those neuromodulators and neurohormones
that are formed in or enter the hypothalamus. The important role of the arcuate nucleus (ArC) both as the intrahypothalamic
regulator of the functional activity of its nuclear structures, and the coordinator over the suprasegmental and segmental cen-
ters of blood pressure regulation is proved. There are data that blood pressure is dependent on the content of the pressor
neurohormone angiotensin Il in the ArC of hypothalamus.
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The aim of the study was to determine the specific properties of angiotensin Il content in the ArC of hypothalamus in the rats
of Wistar and SHR lines with etiologically different arterial hypertension: endocrine-salt and essential.

Materials and methods. The study was carried out on 24 mature male rats 250-270 g weight at the age of 13-14 months,
which were divided into three experimental groups each consisting of 8 animals. First group of the Wistar rats with normal BP
parameters (Ps/Pd = 110/75 + 5 mm) was a control one. The second was the group of Wistar rats with the endocrine-salt model
of arterial hypertension (Ps/Pd 145/110 £ 10 mm). The third group was presented by the SHR rats with spontaneous arterial
hypertension (Ps/Pd = 150/110 + 10 mm). An immunohistochemical method was used to study the content of angiotensin ||
in the ArC, which was followed by digital processing of the data by Image J and EXCEL-7.0.

Results. Reduction in the content and concentration of angiotensin Il is observed in the rats with arterial hypertension
independently of its etiology and pathogenesis. Peculiarities of angiotensin Il content in ArC of hypothalamus are de-
pendent from the etiology and pathogenesis of arterial hypertension. In essential hypertension (SHR) lower levels of
angiotensin |l expression in the ArC structure of the hypothalamus are observed than in secondary endocrine associated

arterial hypertension.

HwvHi apTepianbHa rinepteHsis (AlN) giarHocToBaHa y
972 MIH ocib. 3axBoptoBaHHS Mae MONIeTioNorivYHMiA
XapakTep, afne npoBigHi MicLs nocigae eceHuianbHa Ta
BTOPUHHA LLOAO eHOOKPUHHUX nopyLuexb Al [1,2].

Bigomo, wwo rinotanamyc — cTpykTypa, Wwo 6epe
yyacTb y MigTpUMLI romeocTasy opraHiamy, BOAHO-
€MeKTPOMITHOro Ta ropMOHansLHOro 6anaHcy, perynioe
aptepianbHun Tvck (AT) [3]. Y peanisauii uiei dyHkuii
Bepe y4acTb KOMNMEKC SAEPHWX CTPYKTYp: NapaBeH-
TPUKYNSpHE, CynpaonTUYHE, NepuBEHTPUKYNSAPHE,
apkyaTHe Ta iHwWi agpa [4]. Big ysrogxeHocTi Ta cko-
OPAMHOBAHOCTI iXHBOI Aii 3anexaTume eekTUBHICTb
perynauii AT B ymoBax, L0 3MiHI00TbCA. KniovoBoo
CTPYKTYPOIO, LLIO KOOPAMHYE Ta MOZYMIOE iXHI0 poboTY,
BinbLUICTb HayKOBLiB BBaXatOTb apkyaTHe aapo (ApA).
Lia dyHkuis peanidyeTbecs 3aBasku TonorpadiyHomy
pO3TallyBaHHIO Ta CUHTE3Y B HbOMY BENUKOI KiMbKo-
CTi HelponenTuais, a TakoX MySbTUPELenTOPHOMY
anaparty [5]. € npunyLieHHs, WO Bia GyHKLiOHaNbHOT
AKTMBHOCTI Ta CNPOMOXHOCTI HepOHiB ApA 3anexuTb
afeksaTHicTb perynsuii AT [5].

€ nOaHi, Wwo edekTuBHicTb perynauii AT 3anexuTtb
Bifj TUX HENPOMOAYNATOPIB i HEMPOrOPMOHIB, KOTPI
yTBOpIOIOTLCA ab0o HapxoaaTb Ao Apf rinotanamyca
[5]. OAHMM i3 TakMx HEMPOMOAYNSATOPIB, AKOMY Mpu-
TamaHHa Sk LeHTpanbHa, Tak i nepudepuyHa fis, €
aHrioteH3uH |l. 1o Toro x aHrioteHsiH Il BnnmBae Ha
BiQUYyTTS Cnparu, CekpeLito BasonpecuHy, nam'stb [6].
Tak, y pocnigkeHHi J. Coote nokasaHo, Lo iHekuii
aHrioteH3uHy Il B ApA rinotanamyca Liypa npu3BoasTb
[0 niasuiexHs AT, i piBeHb niasuileHHs AT 3anexas
Bif, KOHUEHTpaLii BBeAeHOro aHrioteHauHy Il [7,8],
npoTe fK 3MiHIETLCA BMICT aHrioTeH3uHy |l 8 ApA npu
cchopmoBaHinn Al, He BUBYEHO.

Tomy BBaXaEMO, LLO IMMBOKe Ta AeTanbHe BUBYEHHS
ocobnmBocTelt BMICTY aHrioTeHsuHy Il B Apf rinotana-
Myca npw pisHKX 3a eTionorieto mogensx Al” cnpusatme
PO3LUMPEHHIO PO3YMIHHS NaTOI3IONOMYHNX MeXaHi3MiB
dopmyBaHHs Al

Merta po6otu

BcraHoBuTM 0cobnuBeocTi BMICTY aHrioteHsuHy Il B ApA
rinotanamyca B Lypis niHi Wistar i SHR npw etionoriyHo
Pi3HMX apTepianbHUX rinepTeH3isX: eHAOKPUHHO-COMBOBIN
Ta eceHLuianbHii.
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[JocnimkeHHs BYKOHaNM Ha 24 cTaTeBo3pinvX Lypax-cam-
usx macor 250-270 r sBikom 13—14 micsuiB, Skux noginu-
1 Ha 3 ekcnepyMeHTarbHi rpyny No 8 TBAPUH Y KOXKHIN:
1 — koHTponbHa — wwypu ninii Wistar i3 HopmanbHuMu
nokasHukamn AT (Pc/Pg = 110/75 £ 5 mm pT. cT.); 2 —
Wwypw niHii Wistar 3 eHAOKpMHHO-CONbOBOK MOAENIH0
AT, Wo BiANOBIAAE BTOPUHHIN LLOAO EHOOKPUHHKX NOpY-
LWeHb y mofeit; 3 — wypw niHii SHR 3i cnoHTaHHo Al
(Pc/Pn=165/100 £ 10 mm pT. cT.). LLlypam apyroi rpynu
npotarom 30 AHiB ABiYi Ha [OOY BHYTPILLHLOM'S30BO
BBOAMIN MpeaHi3onoH o 7:00 roanHi B fosi 2 Mr/kr
Ta 0 20:00 y fosi 4 mr/kr 3 ogHOYaCHUM NPUMYCOBUM
BUMNOKOBaHHAM 5 Mn conboBoro po3dunHy (NaCl 2,3 %).
MoynHatoun 3 gpyroro TMxHA AT y HUX CTAHOBUB
Pc/Pp = 155/110 £ 10 mm pT. CT.

EkcnepumeHTanbHy 4acTuHy [OCTIMKEHHS BUKOHY-
Banu 3rigHo 3 HauioHanbHUMK «CninbHUMKU €TUYHUMU
MPUHLMNaMN eKCNEPUMEHTIB Ha TBapuHax» (YkpaiHa,
2001), wo norompxeHi 3 nonoxeHHsm Pagy 2010/63EU €8-
ponencbkoro napnameHTy i Pagu Big 22 BepecHs 2010 p.
i3 3aXMCTy TBapWH, SIKMX BUKOPUCTOBYHOTb 3 HAYKOBKMM
uinamm (Council Directive 2010/63EU of the European
Parliament and of the Councilof 22 September 2010 on
the protection of animals used for scientific purposes).

O6’eKT LOCTiMKEHHS B EKCTIEPUMEHTASTbHIX TBAPUH —
rinotanamyc. [ns nigBuLeHHs AeTekuii B rinotanamyci
aHrioteH3uHy Il 3a 2 [obu 0o BUBEAEHHS TBAPUH 3 eKC-
NEPUMEHTY iM iHTpaLepebpOBEHTPUKYNSAPHO BBOAWIU
KOMXILMH, KM NOPYLUYE aKCOHaNbHWIA TPaHCNOPT i
3yMOBIOE NOKanbHE HaKOMWYEHHS B Tinax HewpoHiB
rinotanamyca CMHTe30BaHVX peqoBuH [9].

Micna ctangapTHOI ricTonoriyHoi 0bpobku Ta dik-
cauii B napannacTi )parMeHTiB MO3Ky Ha poTaLiiHOMy
mikpotomi Microm-325 (Microm Corp., ®PH) Burotoe-
nsnv 14 MKM 3pisv rinotanamyca, Ha Skvux BUKOHyBanu
iMyHOTICTOXiMiYHe AOCTIIKEHHSI eKCNPECii aHrOTEH3NHY
Il 3 ineHTudikauieto oro B ApA [10]. Ha 3pisn HaHocuimn
nepsuHHI kponsdi IgG go aHrioteHsuHy Il (Santa Cruz
Biotechnology, CLUA) B posBeaeHHi 1:200 (iHkyOyBanu B
nonimepHux kamepax npu T = +4 °C 24 roguHK), HaHOCUIU
BTOPWHHI Muwwadi IgG ao nosHoi Monekynu IgG kpons,
koH'toroBaHi 3 FITC (Santa Cruz Biotechnology, CLLUA) B
po3seneHHi 1:200 (iHkyOysanu npu T = +37 °C 45 XBUNuH)
Ta yknaganw B cymiLu rmivepun/coccartHun 6ycdep (9:1).

KoHTponb cnewuudiyHOCTi 3B'A3yBaHHS aHTUTIN 3giii-
CHIOBaIV aHarorivYHo, ane nepes HAHECEHHSIM NEPBUHHUX
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aHTUTIN cKenbLis 3i 3pisamu iHkyOyBanu 3 6rokyBanbHUM
nenTMaoM, BiAMOBIOHAM 4O NEPBUHHMX aHTUTIN (Santa
Cruz Biotechnology, CLUA), B po3seneHHi 1:50. 3pi3u
BMBYanu B ynbTpadioneToBOMy CnekTpi 30ymKeHHs
390 HM 3a gonomoroto caiTnodinstpa 38HE 3 B1cokoo
ewmicieto (Carl Zeiss, ®PH) Ha mikpockoni Axiolmager-M2
(Carl Zeiss, ®PH).

306paxeHHs, Lo OTpUMaHi 3a ZONOMOororo 16-6iTHoi
Bineokamepyn AxioCam-ERc5s (Carl Zeiss, ®PH), 3anu-
CyBanu sk KOMM'KOTEpHWIA hainn. AHani3 306paxeHHs
3MjfiCHIOBanNu B HaniBaBTOMaTUYHOMY pexumi 3a Jorno-
MOrO0 MPOrpamHoOro 3abe3neyeHHs 3 BiOKPUTM KOLOM
Image J (National Institutes of Health, USA). [insi TouHoi
ineHTudikauii obnacTti nyopecueHuii Ta BignoBigHOCTI
ii cTpykTYypi ApA B iHTEPAKTUBHOMY PEXWMI HAHOCUNW
«MacKy», B SiKiil po3paxoByBasiv BMiCT iMyHOPEaKTUBHOIO
martepiany (IPM) 0o aHrioteHauHy Il (Onido), KOHLIEHTpaLjito
IPM fio aHrioteHauHy Il 8 1 mkm? (Op, dp/MKM?) Ta nMTomy
nnowy IPM go aHrioteHsuHy Il (%). Jocnigunm He meHLue
Hixx 200 noniB 30py B KOXHiIl cepii.

EkcnepvimeHTanbHi AaHi onpavoBanii 3a LONoMOrow
nporpamHoro 3abe3neyeHHss EXCEL-7.0 (Microsoft Corp.,
CLUA). ins BCix NOKa3HWKIB PO3paxoByBant 3HAYEHHS
cepeaHboi apudmetnyHoi Bubipku (M), ii gucnepcHicTb
i nomunkn cepegHboi (m). [ns BUSIBNEHHS BiporigHOCTI
BiAMIHHOCTEN pe3yrnbTaTiB AOCHiMKEeHb B eKCrepuMeH-
TanbHUX rpynax Bu3Hadanu koedivieHt CtbtogeHTa (1),
Micnst YOro B13Ha4anu WMOBIPHICTb BiAMIHHOCTI BUBIpOK
(p) i BOBipUMIA iHTepBaN cepeaHbOi 3a TabnuusaMm po3no-
ainy CtbtogeHTa. BiporigHummn BBaxanu 3HayeHHs, ons
akux Pst < 0,05 [11].

PesyAbTati

lMpoTsrom gocnimkeHHs po3noginy Ta BMICTY aHrioTeH3u-
Hy Il B ApAl rinotanamyca B LypiB 3 EHAOKPUHHO-COMNbO-
Boto mogennio Al (ECI) i SHR BcTaHoBMnW, LLO CTilke
MiABULLEHHS apTepianbHOro TUCKY CynpOBOMAXYETbCS

Original research

OAHOTUMHUMM 3MiHaMW ekcnpecii aHrioTeHsuHy |l npu
eTionoriyHo pisHux Al XapakTtepusyeTbCs BipOrigHUM
3MEHLLIEHHSM 51K BMICTY, TaK | KoHUeHTpauii IPM go aHrio-
TeHauHy |l B wypis niHii SHR Ha 72 % 1a 70 % BianoBigHo;
y TBApUH 3 eHOOKPUHHO-CONboBoto AlM—Ha 53 % 1a 59 %
BignosiaHo (mabn. 1, puc. 1).

€ npunyLLeHHs], WO MOLIMPEHICTb aHrioTeH3uHy Il
y CTpyKTYypi Apfl 3anexwuTb Bif KiNbKOCTi HEMPOHIB, LU0
0ro Hakonu4ytoTb. Tak, Npyu Moaeni eceHuiansHoi Al
(wypw niHii SHR) nutoma nnowwa IPM go aHrioteHsuHy I
BiporigHo byna meHLua Ha 67 %, HiX Y LLypIB KOHTPOIBHOT
rpynw, a'y TBapuH 3 ECI BiporigHo He BigpisHsnacs Big
MOKa3HWUKIB KOHTponto (mabs. 1).

[MopiBHANLHMI aHani3 nokasHukis excnpecii IPM go
aHrioteH3uHy Il B ApA rinotanamyca B LLypiB pi3HX Moge-
nen Al 3a etionorieto Nokasas, LU0 BMICT i KOHLEHTpaList
aHrioteH3nHy [l 6ynm Hwxdi y rpyni wypis niHii SHR Ha
36 % Ta 25 % BignNOBIAHO NOPIBHSAHO 3 rPYNO0 TBApWH 3
ECT. Mpw ubomy nutoma nnowa IPM go aHrioteHauHy I
6yna BiporigHo MeHwa Ha 5 % (mabn. 1).

06roBopeHHA

OTpumaHi B X04i SOCNIMKEHHS HEOAHO3HAYHI pesyrb-
TaTV Woao BMICTY aHrioTeHauHy Il B ApS rinotanamyca
HeobxigHO moB’s3aTn 3 1Moro disionoriyHo Jieto Ta
eTionaToreHeTNYHMMM 0COBNMBOCTAMM (hopMyBaHHs Al

IMyHoricToxiMiuHe pocnimxeHHs HeipoHiB ApA rino-
Tanamyca farno 3MOory BCTaHOBUTY HasIBHICTb Y CTPYKTYPi
aHrioTeHsnHy |l, Lo nopyLuye NUTaHHS LWOAO MKepena
10ro HaaxomKeHHs Jo rinotanamyca. [loseaeHo, Lo 1oro
YTBOPEHHS — Lie KackafHWii (hepMEHTaTUBHUI NPOLEeC, Nig
4ac SKOro aHrioTEH3NHOTEH, CUHTE30BaHWIA acTpoLMTamy,
CEeKPETYETbCS B MKKINITUHHY piguHy [12]. Micns uboro nig
BMIIMBOM aHriOTEH3WH-MEPETBOPIOBASILHOIO (hEPMEHTY
(AMN®), KU NOLUMPEHUIA Y BCHOMY FONIOBHOMY MO3KY
3 HanbINbLWOK KOHUEHTpaLieto B organum subfornicale
Ta eminentia medialis, aHrioTEH3NHOreH Y MKKMITUHHIN

Tabnuus 1. Ekcnpecis aHrioteHaunHy Il B ApA rinotanamyca ekcnepumeHTtanbHux Teapud (M + m)

Mutoma nnowa iMyHopeakTUBHOro

EkcnepumeHTaneHi rpynu, BmicT imyHopeakTuBHOro matepiany, | KoHueHTpauis iMyHopeakTUBHOro
n=8 Og,, martepiany, On, , /MKm? martepiany, %

Wistar 413,34 £ 0,10
SHR 117,88 + 4,40
ECr 181,53 + 5,20"?

39,02+ 0,90 48,12 £0,70
12,56 +0,30' 46,59 +0,70"
16,32+ 0,40'2 48,87 + 0,602

*: iporigHa pisHMLA NokasHuKiB ekcnepuMeHTanbHix rpyn (Pst < 0,05) nopiBHAHO 3 NOKa3HWKkaMK KOHTPOMHO; 2: BiporigHa pisHMLs nokaaHukis Lwypi nikii SHR (Pst < 0,05)

NOpIBHSHO 3 NokaaHMkamu Lypis rpynu 3 ECT

00 pm

Puc. 1. Posnogin IPM y HeiipoHax Apfl B koHTponbHUX Lwypie (A), y rpyni SHR (B) Ta ECT (C). Peakuist Henpsimoi imyHodnyopecueHuii. 36.: x400.
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PiAvHI NepeTBOPIOETLCS B aHrioTeHsuH Il [12]. MlokansHo
YTBOPEHU aHrioTeH3uH |l B3aemogie 3i cneuudivyHumMm
peLenTopaMmy Ta YMHUTL CBOK (Pi3ionorivHy Aito: pery-
nioe AT, BOAHO-COMbOBWIA 0OMiH, CTUMYMIOE CEKpeLiio
BasonpecuHy, AKTI [13]. Bigomi 3 Tvnu peuenTtopis:
AT,, AT, Ta AT,. AkTusauis peuenTopis AT, ski 3Ha-
XOOSATbCA B MapaBEHTPUKYNSAPHOMY, CynpaonTU4HOMY,
BEHTPOMELianbLHOMY, BEeHTponaTepansHoMy Ta apkyar-
HOMY sijpax rinoTanamyca npu3BoaMTh 40 MiABULLEHHS
AT, 30inblueHHs cekpeLii Ba3onpecuHy, BUHUKHEHHS
crpary Ta cUMNaTuKOTOHIT [12]. Takox € NpunyLeHHs,
o peuenTop AT, € aHTaroHicTom peuenTtopa AT,, ane
iXHSI KOHLIEHTpaLis y CTPyKTypax, WO BignosigatoTb 3a
perynsuito AT, cyTTeBo Hinkya [12]. Came 3 uum, Ha Hawy
[YMKY, NMOB'AA3aHUN HW3bKWIA PiBEHb aHrioTeH3uHy |l npu
cchopmoBaHin Al y LLypiB eKkcnepyMeHTanbHuX rpyn.
dizionoriyHa perynsuia BMIiCTY aHrioTeHsuHy Il moxe
30iNCHIOBATMCA KiMbKOMa MexaHi3MaMu: 3HUXKEHHAM
CHHTE3Y acTPOLMTaMU aHTOTEH3NHOTEHY, MPUrHIYEHHAM
akTusHocTi AM® i amiHoto BanaHcy peuenTopis AT,
Ta AT,. ImoBipHO, B Apfl rinotanamyca npu ctaBinbHo
cpopmoBaHii Al 3HUXKEHHS PiBHS HEVPOrOPMOHa Mae
3aXWCHWUIA XapakTep, O CrpsSIMOBAHUN Ha KOMMEHca-
Lito HeraTyBHUX eddekTiB aHrioteHauHy Il. Lie noBuHHO
CNPUATI 3HWKEHHIO PIBHA HaTpito, 3MeHLWweHHo OLIK i
Hopmanisavii cuctemHoro AT [12].

OTxe, MOXHa NpUNYCTUTH, IO Came PiBEHb aHrio-
TeH3uHy Il y ctpykTypi ApA rinotanamyca HeobxiaHo
po3rnsagaTi SK BaXIMBUIA NaTOreHETUYHWIA PErynsaTop
cuctemHoro AT. 3a HopmanbsHWx yMoB 6e3 cchopMoBaHoi
naTonorii 36iNbLUEHHS YW 3MEHLLIEHHS 0T0 KOHLIEHTpaLii
NOKarnbHO B AApi € BEKTOPOM CUCTEMHMX NPOSIBIB @Hrio-
TeH3unHy |l — niaBULLEHHS Yn 3HKEHHS AT. [Mpw cTikomy
30inbleHHi AT 3HMXEHI KOHUEHTpaLii cBigyaTb Npo
BKMIOYEHHS1 MEXaHi3MIB KOMMNeHcalLlii, KOTpi CrnpsiMoBaHi
Ha Hopmanisauijto AT.

MipTBEpmKXEHHAM Ljiei Lymku cTanu pobotu Hideki,
B SIKMX NMOKa3aHo, LU0 iH’eKLii aHrioTeH3uHy || HopMOTEH-
3vBHUM Lypam niHii Wistar B ApA rinotanamyca npu-
3BOAATb A0 NiaBuLleHHs AT, a BBeEHHSI aHTaroHicTiB
AT, peuenTopiB CynpOBOMKYBANOCA 3HUKEHHAM AT
[6]. AHanoriyHy KniHiYHY KapTUHY cnocTepiranu i iHLi
JOCNIOHWKY, SIKi NpaLloBani 3 Lypamu, Lo Manu cnaj-
KOBY cTpec-iHaykoBaHy Al Y monogmx LypiB Liei NiHii
BUSBUNM BUCOKMI piBeHb MPHK aHrioTeHsunHoreHy Ta
peuenTopa AT,, a Lie 3yMOBWIO HEMPOreHHy reHeTUYHO
netepmiHoBaHy Al Ane iHTpaLepebpoBEHTPUKYNsipHE
BBEZleHHs Gnokatopa AT, no-nepiue, 3yMOBMIIO A0 3HU-
KeHHs AT uux wiypis, no-apyre, Lie Np13Beno 10 3MeH-
WweHHs piBHa MPHK aHrioTeH3uHoreHy B rinotanamyci
[13]. OpHak BiacyTHI JocnimkeHHs edekTiB peLienTopa
AT, wopo perynauii AT.

Baxnmeum ¢hakTom, IO BCTAHOBIEHU B poboTi,
€ BW3HAYeHHS BiAMIHHOCTEN MOKA3HUKIB eKCrpecii aH-
rioTeH3uHy |l npu eTionoriyHo pisHnx AlM — MeHLLi 1oro
KOHLieHTpaLji cnocTepiranu npy eceHuianbHin Al (Lypw
SHR), Hix npu eHOOoKpUHHO-CONbOBIN Al [Ins NOsACHEH-
HS BCTAHOBIEHOI BiAMIHHOCTI HEOOXiAHO BpaxoByBaTM
eTionaToreHeTUYHi ocobnmeocTi 06ox mogenen Al Tak,
eKCnepuUMeHTanbHy MOAenb BTOPUHHOI €HAOKPUHHO
acouinosaHoi Al" (ECT) BigTBOptoBanu wnsxom nigsu-
LLEHHS! PiBHSI KOPTWKOCTEPOIAiB, NOPYLIEHHS 106OBOro
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LMpKagiaHHOro iX puTMy Ta hopMyBaHHs rinepHaTpiemii.
Came copmoBaHa rinepHaTpiemMiss 4epes npumycose
BUMOIOBAHHS rinepToHiuH1M po3dnHom NaCl i BBeaeHHs
NPeaHi30mNOoHy, KU Mae arnbLoCTEPOHOBY aKTUBHICTb,
npu3BoanTb A0 Yumanoro 36inbwenHs OLIK. Kpim
Toro, 6aratopasoBe BBeLEHHS KOPTUKOCTEpPOiZa mMano
CTUMYIIOBAIIbHUA BMIIMB HA CWUHTE3 @HriOTEH3WHOreHy
B MO3KY, L0 Oy#o eKcrnepyMeHTanbHO JOBEAEHO B po-
6otax [12].

Ha BigmiHy B wypis niHii SHR, 3a agaHnvn baratbox
[OCHNiAHVIKIB, y naToreHesi popMyBaHHs Al KITHOHOBY porb
BiZlirpa€e CYMNAaTVKOTOHIS, LLIO NPOTSrOM TPMUBAsOro Yacy
HE CynpOBOMAXYETLCS CYTTEBMMMW 3MiHAMW aKTUBHOCTI
PeHiH-aHTiOTeH3NH-anbA0CTEPOHOBOI cuctemu [14.].
BBaxaemo, Lo came L eTionaToreHeTnYHi 0cobnmBOCTi
3ymoBMM BinbLunin BMICT aHrioTeHsuHy |l B Apf rinota-
namyca B wypis 3 ECI Ha BigmiHy Bif NoKasHWKiB LLypiB
ninii SHR.

BucHoOBKHM

1. Y wypis 3i cpopmoBaHoto AlN He3anexHo Bif
eTionorii Ta natoreHe3y ¢ropMyBaHHs B ApA rinotana-
Myca crocTepirany 3HWKeHHS BMICTY Ta KOHUeHTpauii
aHrioTeH3uHy 1.

2. OcobnmeocTi BMiCTY aHrioTeH3uHy || B ApA rinota-
namyca 3anexarb Bif eTiONOrYHOMo YMHHMKA PO3BUTKY
apTepianbHoi rinepTensii Ta natorexesy. [Mpu eceHujans-
Hi1 rinepTeHaii (SHR) cnocTepiraroTb HaMHKKYi NOKa3HWKM
ekcnpecii aHrioteH3uHy Il y cTpykTypi ApA rinotanamyca,
HX NpW 3MOAENbOBAHI BTOPUHHIA €HOOKPUHHO acoLi-
roBaHin Al

MepcnekTuBM NnoganbLUKMX AochipkeHb nependa-
YatoTb BCTAHOBNEHHS 0COBNMBOCTEN BanaHcy NPecopHUX
(aHrioTeHauH Il) Ta genpecopHMx (MO3KOBWIA HaTpiltype-
TU4HUIA nentua) B ApS rinoTanamyca npv eTionoriyHo
Pi3HUX apTepianbHUX rinepTeH3isgx B eKCNepUMEHTI.
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Cy6apaxHonganbHoe kpoomanusiHue (CAK) — 0auH 13 TskenbIX TUMNOB HapyLLEHKS MO3roBoro kpoBoobpalleHus. CornacHo
3MMAEeMMOIIoryeckuM pacyeTam, B YkpanHe exerogHo npovicxogut fo 5000 cnyvaes CAK aHeBpr3amMaTnyecKoro reHesa npu
cpenHeM nokasatene 3aboneeaemoctn 12 cnyyaes / 100 000 / rog Ha 45 000 000 HaceneHws.

Llenb pa6oTbl — OLeHKa AMarHoCTUYECKON MHKDOPMATUBHOCTY CHIBOPOTOUHBIX 3HAYEHWIA KOMENTHHA B ONpeaeneHumn pucka
pasBUTUSI OCMIOXKHEHWI Y NALIMEHTOB C CyGapaxHOMAanbHbIM KPOBOUSMUSIHUEM.

Matepuansi u MeTogbl. [poBeaeHo NPOCNEKTUBHOE, KOTOPTHOE MUccrenoBaHne 82 NaumeHToB (40 MYXXUMH W 42 KeHLUUHDI,
cpenHui BodpacT — 49,6 + 1,3 roga). inarHo3 ycTaHaBnmBanu Ha OCHOBaHUM KNWHWUKO-HENPOBW3Yann3aLMOHHbIX KpUTepu-
eB. AHeBpuamaTindeckuii reHea CAK no gaHHbIM LiepebpanbHoii aHrorpadum BepudpmumposaH y 58 (71,9 %) naumneHTos.
CbIBOPOTOMHBII YPOBEHB KONENTUHA ONpeaensnm Ha 3 cyTkv 3aboneBaHus UMMYHOEPMEHTHBIM MeTooM. B kayecTse nep-
BUYHOW KOHEYHOW TOYKM paccMaTpuBani pa3suTe COBOKYNHOCTU ocnoxHeHnunin CAK (BTopuyHas uwemus u uepebparnbHbli
aHrocnasm). [oporoBoe 3Ha4yeHne CbIBOPOTOYHOW KOHLEHTPALMK KOMENTUHA B OLEHKE pucka pasBuTus ocrnoxHeHun CAK
onpegensnu no pesynsratam ROC-aHanmsa.

Pesyniratbl. CoBokynHoCTb ocrioxHeHuin CAK guarHoctuposaHa y 27 (32,9 %) nauneHToB, CbIBOPOTOYHBIN YPOBEHD KOMeNTUHa
B JaHHOW CyOKOropTe CTAaTUCTUYECKM 3HAYMMO MPEBbILLAN TaKOBOW B rpynne nauneHToB 6e3 ocnoxHeHuin Ha 44,2 % — 0,738
(0,667-0,800) Hr/mn npotue 0,419 (0,347-0,549) Hr/mn, p < 0,01. YCTaHOBNEHO, YTO CbIBOPOTOYHbIA YPOBEHL KOMENTUHA
20,605 Hr/mn accouumpoBaH C MOBbILLEHMEM KYMYMSATUBHOIO pucka ocnoxHenun CAK B 9,5 pasa (95 % AW 3,6-24,8,
p <0,0001; AUC = 0,95 £ 0,02, 95 % W 0,90-0,99, p = 0,001; gnarHocTuyeckas TO4HOCTb — 85,4 %, YyBCTBUTENBHOCTb —
85,2 %, cneundmyHocTb — 85,5 %).

BbiBogbl. CbIBOPOTOUHbI YPOBEHb KONENTNHA — BbICOKOMHHOPMATUBHBIA MapKep AETEKLMM MHAUBULYANbLHOTO KyMynsTUB-
HOrO pucka ocnoxHeHuin y nauneHtos ¢ CAK.

MporHocTMuHe 3HaYEHHA CUPOBATKOBOrO PiBHA KONENTUHY B NaLi€HTIB
i3 cybapaxHoiaaAbHUM KPOBOBMAMBOM

H. M. Byuyakuuiicbka, K. t0. MoakoBHikoBa

CybapaxHoiganbHuii kposouive (CAK) — oguH i3 Baxkux TUMIB NOPYLLEHHS MO3KOBOrO kpoBoobiry. 3a enigemionoriyHuMu
pospaxyHkamu, B YkpaiHi LwopiyHo Bigbysaetbes 4o 5000 Bunaakis CAK aHeBprU3MaTUYHOrO reHesy npy cepeaHbLOMY nokas-
HUKy 3axBoptoBaHocTi 12 Bunagkis / 100 000 / pik Ha 45 000 000 HaceneHHs.

MeTa po60TH — OLHIOBaHHS AjarHOCTUYHOI iIHDOPMAaTUBHOCTI CUPOBATKOBMX 3HAYEHb KOMENTUHY Y BU3HAYEHHI pU3nKy po-
3BUTKY YCKNafHeHb Y NaLieHTiB i3 cybapaxHoiganbH1M KpOBOBUIIMBOM.

Matepianu Ta Mmetogu. 3aiNCHUNM NPOCNEKTUBHE, KOTOPTHE AoCnimkeHHs 82 navjieHTiB (40 YonoBikiB i 42 XiHKk1, cepeHin
Bik — 49,6 £+ 1,3 poky). [liarHo3 BCTaHOBMOBaNu Ha MiACTaBi KMiHiKO-HENPOBi3yanisauiiHx KpuTepiiB. AHEBPU3MATUYHUIA
reHe3 CAK 3a faHnmu uepebpansHoi aHriorpadii BepudikoBaHuii y 58 (71,9 %) nauieHTiB. CupoBaTKoBMI piBEHb KOMENTUHY
BM3Ha4Yanm Ha 3 100y 3axBOPOBAHHS iIMyHODEPMEHTHUM METOLOM. SAK NEPBUHHY KiHLIEBY TOMKY PO3rnsgani po3BUTOK CyKyn-
HocTi ycknagHeHb CAK (BTOpUHHA ilwemis Ta LepebpanbHuii aHriocnaam). MpaHnyHe 3Ha4YeHHs CUPOBATKOBOI KOHLEHTpaLlii
KOMenTUHY B OLiHIOBaHHI pu3ayKy po3BuTKy ycknagHeHs CAK BusHayanv 3a pesynsratamm ROC-aHanisy.

Pesynbratn. CykynHicTb ycknagHeHb CAK giarHoctysanu y 27 (32,9 %) nauieHTis, CMpOBATKOBWIA PiBEHb KONENTUHY B L
CybKOropTi CTaTUCTUYHO 3HAYYLLIO NEPEBULLYBAB TakuiA y rpyni naLieHTis 6e3 ycknaaHeHs Ha 44,2 % — 0,738 (0,667-0,800) Hr/mn
npotu 0,419 (0,347-0,549) Hr/mn, p < 0,01. BcTaHoBUNK, LLIO CMPOBATKOBMIA piBeHb konenTuHy 20,605 Hr/Mn acouinoBaHui i3
NiABULLEHHSM KyMYNSTUBHOTO pu3nky ycknagHeHs CAK'y 9,5 pasa (95 % [l 3,6-24,8, p < 0,0001; AUC = 0,95 + 0,02, 95 %
[10,90-0,99, p = 0,001; giarHocTu4Ha TOuHICTb — 85,4 %; YyTnmBicTb — 85,2 %, cneumndiyHicts — 85,5 %).

BucHoBku. CupoBaTKoBuiA piBeHb KONENTUHY € BUCOKOIHOPMAaTUBHUM MapKepOM AeTeKLT iHAVBIZYyanbHOMO KyMynsTUBHOMO
PU3UKY ycknagHeHb y nauieHTis i3 CAK.

Prognostic value of serum copeptin level in patients with subarachnoid haemorrhage
N. M. Buchakchyiska, K. Yu. Polkovnikova

Subarachnoid haemorrhage (SAH) is one of the most common forms of intracranial vascular pathology and one of the severest
types of cerebral circulation disorders. According to epidemiology, up to 5000 cases of SAH of an aneurysmal genesis occur
annually in Ukraine with an average incidence of 12 cases / 100.000 / year per 45 million people.
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Purpose of the study. Evaluation of diagnostic informativeness of copeptin serum values in determining the risk of compli-
cations in patients with subarachnoid hemorrhage.

Materials and methods. A prospective, cohort study of 82 patients (40 men and 42 women, mean age 49.6 + 1.3 years) was
conducted. The diagnosis was made on the basis of clinical neuroimaging criteria. Aneurysmal genesis of SAH according
to cerebral angiography was verified in 58 (71.9 %). Serum copeptin level was determined on the 3 day of the disease by
ELISA. The development of a complex of SAH complications in the form of secondary ischemia and cerebral angiospasm
was considered as the primary end point. The threshold value of serum concentration of copeptin in the assessment of the
risk of the development of SAH complications was determined by the results of ROC analysis.

Results. The combination of SAH complications was diagnosed in 27 (32.9 %) patients, while the serum level of copeptin in
this subcohort was significantly higher than that in the group of patients without complications by 44.2 % 0.738 (0.667-0.800)
ng / ml versus 0.419 (0.347-0.549), P < 0.01). The serum level of copeptin 20.605 ng / ml was found to be associated with
an increase in the cumulative risk of SAH complications by 9.5 times (95 % CI 3.6-24.8, P < 0.0001; AUC = 0.95 £ 0.02 95 %
C10.90-0.99, P = 0.001; diagnostic accuracy is 85.4 %; sensitivity — 85.2 %, specificity — 85.5 %).

Conclusion. The serum level of copeptin is a highly informative marker for the detection of individual cumulative risk of

complications in patients with SAH.

Cyb6apaxHoungansHoe kpoouanusHue (CAK) — oauH u3
TSOKENeMLLMX TUMOB HapyLLEHW A MO3roBOro KpoBooGpa-
weHms [1]. CornacHo annaeMMonoryeckum pacyeram,
B YkpauHe exerogHo npowucxoaut o 5000 crnyvaes
CAK aHeBpu3maTiyecKoro reHesa npw CpeaHem noka-
3atene 3abonesaemocTu 12 criyqaes / 100 000 / rog Ha
45 000000 Hacenexus [2].

OcHoBHast npnymnHa passuTtist CAK — paspblis MeLLOoT-
yaToii aHeBpPU3MbI COCYOOB FOMOBHOMO MO3ra, KOTOpyto
anarHoctupytot B 50-90 % cnyyaes. B 15 % cnyyaes
NPUYKHA OCTAETCs HEYCTaHOBNEHHOWN, apTEPUOBEHO3HbIE
ManbdopmaLmmn coctaensatoT 5-7 % cnyyaes. YactoTa
BCTPEYaeMOCT/ aHEBPU3M COCYAOB FOMOBHOMO Mo3ra y
KEHLWWMH — 12, y MyxumH — 7 Ha 100 TbIC. HaceneHus B
roa. [lorocnutanbHas neTanbHOCTb NpY NEPBUYHOM KPO-
BOV3MWSIHUM BCIEACTBUE Pa3pbiBa aHEBPU3M COCTaBMSET
10-15 % [3,4].

OcHoBHas npuynHa ocnoxHexuii npyu CAK obycnos-
NeHa MOBTOPHbLIMI KPOBOUZMUSHUAMU NPY HanMymu
aHeBpu3MbI (80 25 % B Te4eHue 2 Hepenb, 1o 50% B Te-
YeHue 6 MecsILEB), NPY KOTOPbIX NETarNbHOCTb JOCTUraeT
70 %. Tatoke 04HUM U3 BaXKHbIX PaKTOPOB OCMOXHEHUI
SIBNSIETCA pa3BUTME apTepuarnbHOro cnasma, KoTopbii
Habntogaetca npumepHo y 60-65% 6onbHbIX nocne
CAK 1 npuBoguT K netansHOMy vucxogy wunu rnybokon
uuBanuausauum y 10-15 % Bcnegcteue BTOPUYHbBIX
ULLIEMUYECKUX HapyLLeHWH [5].

Pa3spaboTaHbl cTaHAapTHbIE KpUTEPUM OWarHo-
CTUKW W NeYeHNs1 MauneHTOB C AaHHOW naTororuei,
O[JHAaKO MHOr1e BOMPOCHI OCTAlTCS OTKPbITbIMU, a
VMEHHO CBOEBPEMEHHAs! ANArHOCTUKa U3MEHEHUIA ro-
NOBHOTO MO3ra, KOTOpble MOTYT MOBMWSTb HA NPOrHO3
n nocneactena CAK. B nocnegHee Bpems nosiBns-
toTcst paboThbl 3apybexHbIX UccnefoBaTenei Ha Temy
onpegerneHnst B CbiBOpOTKe kposu naumeHToB ¢ CAK
konentuHa (KI) n npegnonararoT, YTo YpOBEHb KONENTU-
Ha MOXeT KOppenupoBaTb C COCTOSHWEM GOMbHOro
B OynyLem [6].

PeTpocnekTnBHO foKka3aHo, 4TO Niia3MeHHbIe YPOBHHU
konenTtuHa y naumeHToB ¢ CAK koppenupytoT C TSXECTbHO
TEYEHWS, @ Harm4ue Apyrux ConyTCTBYIOLMX CUCTEMHBIX
3aboneBaHui (BKMo4ast ypeMUIO, LIMPPO3 NeYeH, 3roka-
YeCTBEHHbIE HOBOOOPa30BaHUsl, CENTUYECKOE COCTOSHME,
OCTpbIA MHGAPKT MUOKapaa) MOXET ObiTb CBA3aHO C
aneBaLlyen ypoBHs konentuHa [7].
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OTMeYeHO, 4TO NNas3MeHHbIE YPOBHY KONENTUHA NPy
rocnutanuaumm nauneHToB ¢ CAK Obinu 3HaYMTENBHO
BbILLE, YEM Y 300POBbIX MHOAEN KOHTPOIBHOMN rpynnbl; a
Yy NaLMEHTOB, KOTOPbIE MENY MI0XON (PYHKLIMOHATBHBIN
pesynetat TedeHnst CAK n/unu ymepnm yepes rog nocrne
CAK nnn ymeprnu Bo Bpemsi npebbiBaHus B GomnbHuLE,
YPOBHW KOMENTMHA NpW rocnutanusauuy Takke Obinm
3HaYNTENBHO BbILLE MO CPABHEHUID C YPOBHSIMU Y TeX,
kto Bbbkun nocne CAK, unu y naumeHTOB C XOPOLLUM
yHKUMOHaNbHBIM pesynsratom [8].

3BECTHO, YTO KOMENTUH CUHTE3NPYETCS BMECTE C
aprvHWH Ba30MPECCKHOM B runoTanamyce 1 CeKpeTupy-
eTca B obpaTHylo cucTeMy KPOBOCHAGXEHMsT HEporu-
nocomsa. ApriHH Ba3OMPECCUH, TaKKe W3BECTHBINA Kak
Ba30MPECCWH, aprunpecyiH, Unu aHTUanypeTnyeckuin
ropmoH (ALl), — Helpornnom3aapHbIi FOPMOH, KOTOPbIN
CYHTE3MPYETCS Y MHOTUX MITEKOMUTAIOLLIMX 1 CMOCOOCTBY-
€T perynsuum oCMOTUYECKOTO U CepAEe4HO-COCYANCTOro
romeoctasa [9]. BblaBMHYyTa rMnoTesa, YTo COOTHOLLIEHUE
YPOBHEW KOMenTVHa U CTEMEHN akTUBaLMM HeMporymo-
parbHOW OCK CTpecca — OCHOBA €ro yHUKanbHOM 3Ha-
YMMOCTU KaK MporHocTuyeckoro Buomapkepa. [aHHble
9KCMEPUMEHTANbHBIX UCCIefOBaHMIA yKa3biBatoT, YTO
Ba30MPECCVH UTPAET BaxkHYH0 Porb B hOPMUPOBaHUM OTe-
Ka roroBHOro Mo3ra, Tak kak 6rokMpoBaHmue peLenTopoB
Ba30MpeccyHa ocnabnseT NposiBNeHNst oTeka rofioBHONO
MO3ra B MLUEMUYECKMX M TPAaBMATUYECKUX MOLENSIX Ero
nospexaeHus y mbiwwen [10].

[laHHble crneuvanusnpoBaHHOW NUTEpaTypbl CBU-
[ETENbCTBYHOT, YTO YPOBEHb KOMENTUHA MOXHO CHUATaTb
NOTEHUMarnbHbIM HE3aBUCUMbIM NMPOrHOCTUYECKUM (haK-
TOPOM B OTHOLLEHUM LiepebpoBa3ocna3ma GOmMbHbIX €
CAK, uto TpebyeT yTouHeHus.

Llenb pa6oTbl

OueHKa AMarHoCTUYECKO MH(OPMATUBHOCTU CbIBOPO-
TOYHbIX 3HAYEHMI KONENTUHA B ONPEAENEHNN pucka pas-
BUTUS OCIIOXKHEHWIA Yy nauneHToB C Cy6aanHOVIJJaJ'IbeIM
KPOBOUSITUAHNEM.

MaTepMaI\bI U MEeToAbl UCCAEAOBAHUA

MpoBeneHo NPOCNeKTMBHOE, KOrOpTHOE UccrenoBaHue
82 naumeHToB (40 MyXUMH 1 42 XeHLUWHbI) CO CIOHTaH-
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HbIM (HeTpaBMaTiyeckum) CAK. BoapacT 6onbHbIx — 0T 23
[0 72 net (cpeaHun BodpacT —49,6 + 1,3 ropa), n3 Hux 20
(24,4 %) B Bo3pacTe 21-40 ner, 46 (56,1 %) B Bo3pacTe
41-60 nert, 16 (19,5 %) nauueHToB cTapLie 61 roga.

[JunarHo3 ycTaHaBnuBanu Ha OCHOBAHWMU KIMHU-
KO-HENPOBU3yanu3aLMOHHbIX KpuTepues. KnnHnYeckyto
OLIEHKY TSDKECTM COCTOSIHUS NMaLMEHTOB BbIMOITHWIM
cornacHo knaccudvkauu BecemmpHoii opranusaumum
HenpoxupyproB (WFNS). Budyanusaums cTpyKTypHbIX
M3MEHEHMIA FONTOBHOrO MO3ra W NMKBOPOCOAEpXalLmx
NPOCTPaHCTB NPOBEAeHa METOAOM PEHTTEHOBCKON KOM-
NbIOTEPHON TOMOrpaduy C UCMoMNbL30BaHNEM annapara
«Toshiba» Asteion Super 4 (AnoHus). Takke nauneH-
Tam NpOBOAMMY MarHUTHO-PE30HAHCHYI0 ToMorpadmio
TOrIoOBHOTO MO3ra C Mcrnornb3oBaHWeM annapara i_Open
0.36T (Beijing WANDONG Medical Equipment, KHP) ¢
HanpspKeHHOCTbI0 MarHuTHoro nons 0,36 Tecna. Bcem
naLmeHTam BbINOMHUIKN LiepebpanbHyto aHrorpadgmio ¢
1cnonb3oBaHneM aHruorpacuyeckoro komnnekca AXIOM
Artis MP «Siemens» (®PT"). CenekTuBHOe UccrnenoBaHne
cocyamucTbix 6accerHOB OCYLLECTBNANOCH Yepes de-
MoparnbHbIi gocTyn no metoavke CenbanHrepa. AHeB-
puamatiyeckuin reHe3 CAK no faHHbIM LiepebpanbHoi
aHrvorpacpum BepudmumposaH y 58 (71,9 %), npu atom
Haubonee 4acTo AnarHoOCTUpOBan aHeBpU3MbI Nepes-
HEN MO3roBOW apTepun U NepeaHen CoOeaNHUTENBHON
aptepuu (26,8 %), BHyTpeHHel coHHovi apTepum (18,3 %)
1 cpefHen Mo3roBoii aptepum (24,4 %), Hambonee pea-
KO — aHeBPM3Mbl COCYL0B BepTebparnbHO-6asnnsapHoro
GacceliHa (2,4 %). Y ocTanbHbIX NaLMeHTOB aHEBPU3MA-
TWYECKME NN apTEPUOBEHO3HbIE Manb(OPMaLMOHHbIE
BaCKyNsipHble 3MEHEHNS HE ObINn AETEKTUPOBAHbI, YTO
CBUAOETENLCTBYET O HEYCTaHOBNEeHHOM reHese CAK.

Y Bcex mauueHToB Ha 3 CyTKu nocrie Mo3roBoW
KatacTpodbl onpefensnu cogepxaHue KonentuHa B
CbIBOPOTKE KpOBW. VccrnegoBaHve npoBeAeHO NMMY-
HOEPMEHTHBIM METOZOM Ha UMMYHO(EPMEHTHOM
aHanusatope TEKAN Austria GmbH ¢ ncnons3osaHuem
KOMMEpYECKMX TECT-CUCTEM COrMacHO npuniaraembix K
HUM UHCTPYKUMIA. iccnenoBaHust npoBoaunu Ha 6ase
000 «[luarHocTuyeckuii LeHTp «MEANAM®-BMO». Ans
onpeaeneHns KonenTuHa UCMonb3oBany MeTod UMMY-
HOhepMEHTHOTO aHanmsa ¢ nomoLLbto Habopa Copeptin
(Human) ELISAKits, Phoenix Pharmaceuticals Inc., USA.

13 nccnenoBaHns MCKMOYanu NauMeHToB C 4EKOM-
MEHCUPOBaHHOW COMAaTUYeCcKoW naTonoruen 1 apyrumm
3aboneBaHNsIMU (LMpPO3 NEYEHM, CENMTUYECKWIA NPOLIECC,
COOTBETCTBYIOLLASA SHAOKPUHHAS MaTonorus, oCTpbIn
MHapKT MrWoKapza 1 T. 4.), KOTopble OKa3biBatoT CyLue-
CTBEHHOE BIUsIHWE Ha MeTabonn3m KonenTuHa.

B KkayecTBe MepBUYHON KOHEYHOW TOYKM paccma-
TpuBanu passutue ocnoxHeHuin CAK B Buae BTOPUYHOM
VLLEMWW B COMETaHMM C LiepebpanbHbiM Ba30CnasMoM.

JleyeHvie nauyeHTOB NpoBeaeHo Ha 6ase ObnacTHoro
LieHTpa NpounakTUKL U NEeYEHNUs UHCYMbTa, a Takke
Henpoxupypruyeckoro otaenenust KY «30KB» 30C
COrMacHO YTBEPXAEHHBIM KMMHUYECKUM MPOTOKOMaM
BEIEHVS NaLMEHTOB C JJaHHOW NaTonormen.

Cratuctuyeckuii aHanva npoBOAUAM C UCMOSb30-
BaHueM nporpammel Statistica 6.1 (StatSoft Inc., CLUA,
cepuiHbli Homep RGXR412D674002FWC7). Ouexky
HOPManbHOCTW pacnpeneneHnst 3Ha4eHuin oLeHnBanu
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cornacHo kputeputo Shapiro-Wilk. Pesynbratsl npea-
CTaBreHb! B BUe MeanaHsl (Me, Q, ) M MEXKBaPTUNBHOMO
nHTepsana (25-75 nepuexturn (Me(Q,,; Q). Cratu-
CTWUYECKYI0 3HAYMMOCTb MEXTPYNNOBbIX Pa3nuynii oLe-
HuBanw, ucnonb3ys metog Mann—-Whitney (M-W U-test).
[ins oLeHKVN AMarHOCTNYECKON 3HAYMMOCTY MPUMEHSNN
ROC-ananu3 (Receiver Operating Characteristic) ¢ pac-
YETOM MIIOLLAAM MO XapakTepucTuyeckoi kpyson (AUC).
[ns Bcex BMOOB aHanW3a CTaTUCTUYECKN 3HAYUMbIMU
cumtanu pasnuums npy p < 0,05.

Pe3syAbTathl

BonblUMHCTBO naumeHToB cooTBeTcTBOBanu Grade
1 (40,2 %) n Grade 2 (34 — 41,5%) cornacHo WFNS,
Grade 3 - 13 (15,9%) nauneHTOB, OCTanbHble NALUEHTbI
cooTBeTcTBOBanM rpagaumm Grade 4 cornacHo WFNS.

CoBokynHocTb ocrioxHeHuin CAK guarHoctupoBaHa
y 27 (32,9 %) naumeHTos, y 55 60MbHbIX COYETaHNS OnK-
CaHHbIX OCTTOXHEHUI He BepuhULMPOBaHbI. YkasaHHble
Cy6KOropThl JOCTOBEPHO HE OTIMYANNCH MO KIMHUKO-Ae-
morpau4eckum 1 reHaepHsiM xapaktepuctikam. Col-
BOPOTOYHbI YPOBEHb KOMENTUHA B rpynne nauueHToB
C coyeTaHHbIMK ocnoxHeHusmm CAK cratucTuyeckm
3HAYMMO NpeBbILLAN TakoBOM B rpynne naumeHToB 6e3
ocnoxHeHun Ha 44,2 % (0,738 (0,667-0,800) Hr/mn
npotus 0,419 (0,347-0,549) Hr/mn, p < 0,01), yto cTano
060CHOBaHNEM LIeNecoobpasHOCTLN ONpeaeneHmns TOUKN
0TCEeYEHNS 3HAYEHUS CbIBOPOTOYHOTO YPOBHS KOMENTUHa
[ANs NPOrHO3WpPOoBaHUs OCNoXHeHUN y nauneHTos ¢ CAK
C ONTUMAarnbHbIM COOTHOLUEHWEM YYBCTBUTENBHOCTW U
cneunguyHoCTH.

Ha ocHoBaHun ROC-aHanu3a ycTtaHOBNEHO, 4TO
CbIBOPOTOYHbIA ypoBeHb komentuHa Ha 3 cyTkn CAK
20,605 Hr/mn xapakTepu3ayeTcs onTMMasbHbIM COOTHO-
LUeHneM YyBcTBUTENBHOCTY (85,2 %) 1 cneundriHoOCTH
(85,5 %) B OLIEHKE KYMYTMSITUBHOTO PUCKA PA3BUTHS TaKMX
ocnoxHeHun CAK, kak BTopUYHas uemmusi B KoMOUHa-
LK ¢ uepebparnbHbIM aHrocna3moM, npu 3ToM 3Haye-
Hue AUC coctasuno 0,95 + 0,02 95 % AW 0,90-0,99,
p = 0,001 (puc. 1).

B rpynne nauueHTOB C CbIBOPOTOYHLIM YPOBHEM
konentuHa Ha 3 cytkn CAK 20,605 Hr/mn (n = 31) oc-
NOXHeHus 3adukcupoBaHbl y 74,2 %, yto B 9,5 pasa
6onbLe (95 % AW 3,6-24,8, p < 0,0001), yem B rpynne
NauMeHTOB C CbIBOPOTOYHBIM YPOBHEM KOMENTUHA
<0,605 Hr/mn (mabn. 1).

3HayeHns NONOXUTENBHOW 1 OTpULIATENBHOW Npea-
CKa3ytoLLIeV LIEHHOCTM CbIBOPOTOYHOIO YPOBHS KOMENTWHA
Ha 3 cytkm CAK B onpegeneHuy KyMynsTMBHOMO pucka
ocnoxHeHnn CAK coctasunu 74,2 % v 92,2 % coort-
BETCTBEHHO, TOYHOCTb NMPOrHO3MPOBaHUs (CyMMa BEPHO
KnaccuuumpoBaHHbix HabmogeHun) — 85,4 %.

06¢cyxaeHue

Llepebposasocnasm — natonornyeckoe n AauTensHoe
COKpaLLeH1e rMafkux MbILLL, MO3roBbIX apTepuid. [oka-
3aHO, YTO B PasBMTUM MO3rOBOrO aHrvocnasMa nocne
CAK npuHMMaeT yyacTMe MHOXECTBO Ba30aKTUBHbIX
BELLECTB, OAHAKO CIMOXHbI MEeXaHW3M 3TOro mpoLecca
He BroriHe noHsTeH [11]. HekoTopble aBTOpbI cOOBLLAOT,
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YTO aprMHUH Ba30MPECCHH MOXET UrpaTh BaXHYH porb B
Pa3BUTMM MO3TOBOTO Ba3ocnasmMa v MLLEMMYECKOro OTeka
rONIOBHOMO MO3ra. ApPrviHH Ba30MPECCUH Bbi3biBaET Ba3o-
KOHCTPMKLMIO Y KPOSIMKOB, KOLLIEK, KO3, KPbIC 1 YemnoBeka.
Ha mogenu CAK 'y KpbiC NpoaeMoHCTprpoBaH AByxdas-
HbI, aHrMorpanyecKky BoIpaXKEHHbI Ba3ocnaam ¢ Mak-
CyMarnbHbIM OCTPbIM Ba3ocnadmom Yyepe3 10 MvH nocne
CAK 1 makcuManbHbIM No3aH1M Ba3ocna3MoMm Yepes 2
AHS [12]. MnasmeHHble YpOBHW KOMENTUHa OTpaxatoT
cofiepKaH1e apruHuH BasomnpeccuHa.

Wcecnenosanne H. Yoneda et al. [13] npeacrasnser
B [JAHHOM acrekTe ocobblii MHTEPEC: MO VX JaHHbIM, B
nonynsuu 303 GonbHbIX ¢ aHeBpuaMaTudeckum CAK
06Hapy>XeH MOBbLILEHHBIN YPOBEHb KOMENTUHA, a ero
YPOBHV KOPPENUpOBani He TONbKO C HEGNaronpusTHeIM
MPOrHO30M B TEpanuu NaLMEHTOB, HO 1 C Gornee BbICOKOM
CMEpTHOCTbH, a Taloke CO Cra3mMoM COCYL0B B MOAOCTPOM
nepvoge. YrnybrneHHoe noHnMaHwe natodum3anonorum
aHespuamarnyeckoro Tuna CAK npueeno K pacTyLuemy nH-
TEpecy B ONpeaerneHnm ChIBOPOTO4HbLIX MapKePOB, KOTOpble
MOrYT AaTb 60nee TO4YHbIE MPOrHO3bI A5 TAKVX MaLVEHTOB.
IMocKomnbKy OHWM 113 OCHOBHBIX MPK3HAKOB YCTELLHOW Tepa-
nuW UK HeBNaronpUSITHOrO MCXofa Y NaUMeHTa SBNsSeTCs
MPOrPecc OTPULIATENBHON HEBPOMOMMYECKOM CYMMTOMATVIKM
IV MOSHOE OTCYTCTBYE MONOXUTENBHON AUHAMWKM C 4 Mo
14 peHb nocne CAK, MHorve uccrneaoBatenu nbitanuch
onpesenuTb NOTEHLManbHbIe CbIBOPOTOYHLIE MapKepbl,
KOTOpble MO3BONST MPOrHO3MPOBAaTh CMa3m COCYAOB U
HebnaronpuSTHbIN YHKLMOHAMBHBIA PE3yrbTaT B LIENOoM.

B ycnoBusix cTpecca runotanamo-runodusapHas
0Cb MPOW3BOAMT FOPMOHBI CTPecca: KOPTUKOTPOMMH,
PUINM3WHI-TOPMOHBI 1 BasonpecciH. Cpean MHOXeCTBa
nocneacTBuin rMNepnpoayKLmmn BasonpeccmHa — ycu-
neHve peabcopbuumn Bofbl B MOYKax W NOBbILLEHWE
apTepuansHOro AaBneHns, B OCHOBHOM 3a CYET Ba30-
KOHCTPUKUMW. YCUNWS, HanpaBlEHHbIE Ha ONpeaenexme
YPOBHSI Ba30NPECCHHA B CbIBOPOTKE B KMMHUYECKNX
YCINOBWSIX, OFPaHNYEHbI TEM, YTO OH HEYCTOWYMB Npu
KOMHaTHOW TemnepaTtype 1 ObICTpPO paspyluiaercs
B nnasme kKposu. 164-amMrHOKUCNOTHI Npekypcopa
nenTuaa aprMHUH BasonpeccuHa (nonapeptide arginine
vasospressin — AVP) — npoBasonpecyHa, TpaHchopMu-
pyetcsa B 3 nentuaa: AVP, HenpodmanH 2 (neurophysin
I) n konenTuH (copeptin) [14].

IMockorbky BonbLuas YacTb KOMenTHA NPOM3BOANTCS
B 9KBMMONSPHBIX COOTHOLWeHUsX ¢ AVP, ero nerve nsme-
pUTb B CbIBOPOTKE KPOBM, OH MOXET OblTb KOCBEHHBLIM
mapkepom ans onpegenexns AVP. [oBbILLEHHbIE YPOBHU
KOMEeNnTUHa LLOIMKHBI COOTHOCUTCS C HeBnaronpuATHLIMU
NPOrHO3aMy ULLEMUYECKOTO MHCYIbTA, UHTpanapeHxu-
MaTO3HbIX KPOBOM3MUSHUIA, TPaBMbl FOMIOBHOTO MO3ra,
a Takke cencuca, MHEeBMOHWM 1 MH(apKTa M1okapaa.

B petpocnektviBHOM uccnenoBaHwm [15] akUeHT cae-
NaH UIMEHHO Ha KOMenTUHE NpU aHeBPU3MATUYECKOM TUNe
CAK; a pesynbratbl yoeauTensHO A0Ka3bIBakoT, YTO NOBbI-
LUEHHbIN YPOBEHb 3TOTO Mapkepa TECHO KOpPenupyeT co
CMa3moM COCY/10B, CTaLMOHAPHOW CMEPTHOCTbIO, CMEPTHO-
CTbO B TeYeHme nepBoro roaa nocne CAK, otpuuarenbHbiM
(hyHKUMOHANBHBIM PE3ynbTaToM Y MauueHTa B TeveHve
nepsoro roga nocne CAK. B ka4ecTse KOHTPOMBHON rpyn-
nbl nccnepnoranv 150 30opoBbIX 40OPOBONBLEB, COMOCTa-
BMMbIX N0 BO3pacTy 1 nony. Cnasm cocy/10B NOATBEPXKAEH

Pathologia. Volume 15. No. 3, September — December 2018

Original research

ROC kpusas
1,0
0,8
0
15
o
5 06
c
(o)
=
=
o
5]
@ 04
>
=2
0,2
0,0
0,0 0,2 0,4 0,6 0,8 1,0

1 - cneundryHOCTL

Puc. 1. ROC-kpnBas Ans oLeHKW AMarHoCTUYECKON LIEHHOCTM CbIBOPOTOMHOTO YPOBHS KOMENTUHA

B [IETEKLMM pUCKa OCNIOXHEHMI Y nauneHToB ¢ CAK.

Tabnuua 1. AnpropHble BEPOSITHOCTM Pa3BUTHSI COMETAHHbBIX OCTOXHEHWIA
ANS TPyNn € pasnnyHbIM YpoBHEM konenTuHa y 6onbHbix ¢ CAK

CbIBOPOTOYHbIN
ypoBeHb KonenTuHa

Ha 3 cyTku

3aboneBaHus

20,605 Hr/mn

<0,605 Hr/mn 4 47
Wroro 27 55

OcnoxHeHua CAK

[unarHocTUpoBaHb! CoyeTaHHble OCNOXHEHUA
COYeTaHHble OCNIOKHEHUA | He OBHapyXeHbl
23 8

31

51
82

KOMMbIOTEPHON TOMOrpadmelt 1 aHrmorpadment BO BCEX
Ccnyyasx. InuaemMmnonorust U pesynsratbl obcrenosaHms
303 nauvenToB gemoHcTpupytoT: 10,6 % cTaumoHapHas
CMepTHOCTB, 13,9 % CMEpPTHOCTb B TEYEHWE NEePBOro roaa,
29,7 % HeynoBNETBOPUTENbHbIE PE3YNbTaThl NEYEHNS B
TeuyeHwWe nepBoro roaa, 43,2 % cnyyaes cnasma cocya1oB
O[HO3HAYHO KOPPENUPYKOT C pedynkTatamut B GonbLumnx
CepusiX UCCNenoBaHuin.

B maHHOM nccneaoBaHum nokasarenu Lukans Bcemmp-
HOW cheaepaLmm Heipoxupyprinveckiux coobiuects (World
Federation of Neurological Surgeons — WFNS), mogndou-
LMpoBaHHoi Wwkansl ®uwwepa (Fisher grade) u ypoBHu
korenTuHa (6e3 yueTa pasamepa aHeBPK3MbI, Ba30Crasma,
TOJLLMHBI CTyCTKa, pa3mepa ULLIEMWK, KOMMbOTEPHOW
Tomorpadum) cBsizaHbl C YBEIMYEHNEM CMEPTHOCTU U
HebnaronpuATHBIM MCXOLLOM COrMacHO MHOrOaKTOPHOTO
aHanu3a. MpezxckasarensHas LIEHHOCTb KOMenTuHa npak-
TUYECKN naeHTMYHa oueHouHow wkane WFNS B nnaHe
CMEPTENBHOMO MCX0Aa B TEYEHWE NePBOro roaa, Ho bbina
HECKOMbKO Hke, Yem B wkane WFNS B acnexTe cnasma
cocynoB. Bei3biBaeT BOMpock! hakT, YTo B COYETAHWM C
NOTUCTUYECKUM PETPECCUOHHBIM aHanM3oM KomnenTuH
He [an nonoXuTenbHOro pesynsrata no nnowaay nog
kpvson Lwkansl WFNS npu ctatnctnyeckon oueHke 3Ha-
YuMbIX BapuaHT. OHaKo NOTEHUMANbHYH Porb YPOBHEN
KOMENTUHA B CbIBOPOTKE KPOBY C TOUKM 3pEHMS KOPPEKLIMM
nnaHa BeIEHVS NALMEHTOB C aHEBPH3MATNHYECKUM TUIMOM
CAK crnenyet yunTbIBaTh NpU NMPOBEAEHUN JarbHENLLINX
nccnenoBaHuin.
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OpuriHaAbHI AOCAIAXKEHHS

B uccnepgoeanum S.J. Fernandez et al. konenTuH
onpeaerneH Kak CypporaTHbIi Mapkep aprvHUH Baso-
npeccuHa [16]. Llenb aToro nccnegoeaHus — onpege-
NEHNe BPEMEHHOWN B3aNMOCBSA3N MEXAY U3MEHEHUAMU
KOHLEHTpaLmn KonenTuHa 1 3anu3ogamm OTCPOYEHHOTO
ULLIEMWUYECKOTO HEBPOMOrMYECKoro aedmumuta ¢ rmno-
HaTpuemmen. KoHLEeHTpauumio koneTuHa B Lepebpocnu-
HarnbHOMN XWOKOCTW ONPefensifin Konm4ecTBeHHo y 19
NaLUEHTOB C WUCMONb30BaHMEM UMMYHOM(EPMEHTHOTO
aHanwuaa ¢ yyactnem depmeHToB: 10 6onbHbIX C 3nM30-
JaMu OTCTPOYEHHOTO ULLIEMUYECKOTO HEBPONOrNYECKOro
feduvunta, 6 naumeHToB 6€3 3NM3040B OTCPOYEHHOMO
ULIEMMWYECKOTO HEBpOMoruyeckoro aeguuuta, 3 —
KoHTponb. KoHueHTpauus konentuHa Obina Boilwe y
NaLMEHTOB C 3NM304aMK OTCPOYEHHOTO ULLIEMYECKOTO
HEBPOMOrMyeckoro Aeduumta 1 6e3 3TMx aNn30a0B, YeEM
B KOHTpOIE, YTO MOMHOCTBIO COrnacyeTcs ¢ Halmmu
pesynbratamu. Y runoHaTpueMmMyecknx NauneHToB C
3M130A4aMm1 OTCPOYEHHOTO ULLIEMUYECKOTO HEBPOSOTnYe-
CKoro aehuLmMTa KOHLEHTPaLMM KonenTuHa Obinu Bhille
MO CPaBHEHUIO C BOMbHLIMK C runoHaTpuemmen n 6e3
3MM1300B OTCPOYEHHOTO MLLIEMUYECKOTO HEBpOMornye-
ckoro aecmumta. ABTOpbI cAenany BbiBOAbI, YTO 3nu-
304bl OTCPOYEHHOTO ULLIEMUYECKOTO HEBPOMOTMYECKOrO
Zeduunta cBfzaHbl C KOMOMHALMEN CHUXEHNS! YPOBHS
HaTpUs 1 YBENUYEHNS KOHLIEHTPALIMM KONenTuHa B KPOBM
naumenToB ¢ CAK.

Fung C. etal. [17] otmeTnm GnaronpusTHbIN MCXOL,
y 50 % nauveHTOB C cybapaxHouaanbHbIM KPOBOU3-
NMSHWEM B paMKax Lukanel BcemupHon degepaumm
Henpoxupyprudeckux coobuiects (WFNS) V creneHm
1 [OBOMBHO CriabbiM MPOTrHO30M YXYALIEHUS KITMHUYe-
CKOW KapTUHbI, YTO NOATBEPXAAET UAEt0 ONpeaeneHHon
CTENEHN OrPaHNYEHHOCTUN 3PEKTUBHOCTU HbIHELLHEN
cuctembl knaccugmkaummn WFENS ans nporHo3vpoBaHust
HaMXy[LMX CLUEHapWeB KIIMHUYECKUX OCMOXHEHWIA 1
[anbHeiLero NPUHATUS PeLLEHUs O NTEYEHUM NaLMEeHTa.
OpHa v3 npuyuH oTcyTCTBUS AnddepeHumaumum — uc-
Monb30BaHNe «HEeraTUBHbIX», UMK «BECCUMNTOMHBIX»
AnarHoCTnYeckmx npusHakos ans onpegeneHns WFENS
Grade V. MMoaTomy aBTOpbI NEpecMOTpenu Lukany
WFNS, vcnonb3ys «nonoxuTtenbHbIe» KIMHUYECKUE
NpW3Haku W LWKkany KoMbl [nasro. ABTOpbI NpoBenu
peTpocnekTvBHbIi aHanus 182 nauuwentoB ¢ CAK, y
KoTOpbIX 66l Noxwue oueHkm no wkane WENS. Mauu-
€HTbI KrnaccunLmMpoBaHbl B COOTBETCTBUM C UCXOAHOW
wkanot WFENS 1 gononHuTensHo, B COOTBETCTBUM C
MOANMULIMPOBaHHON Knaccudmkaumen, wkanon WFENS
herniation (hWFNS) (ctenehb 1V, 6e3 knuHndeckmx
NPW3HAKOB IPbXK, CTENEHb V, KIIMHUYECKME NPU3HAKM
rpbbku). MporHo3 nnoxoro pesynbrata CpaBHWBaMU
Mexay 3TMMW OBYMS cucTemamu Knaccudukauuu.
MonoxuTenbHble MPOTHOCTUYECKME 3HAYeHUs Knacca
V ansa nnoxoro ucxopa coctasunm 74,3 % (OR 3,79,
95 % OW 1,94-7,54) pna knacca WFENS 'V, 85,7 % (OR
8,27, 95 % AW 3,78-19,47) ans knacca hWFNS V. Yto
KacaeTcsi CMEPTHOCTU, MONOXMTENbHbIE NPOrHOCTUYE-
ckue 3HauyeHus coctasunm 68,3 % (OR 3,9, 95 % O
2,01-7,69) knacca WFNS V1 77,9 % (OR 6,22, 95 % N
3.07-13.14) gnsa knacca hWFNS V. JononHeHue knacca
WFENS V anst nonoXxutenbHbIX KIMHUYECKUX NPU3HAKOB
LUKanbl KOMbl [asro, Takux kak crubaHve, pasrubaHue
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1 HapyLUEHWs 3pavkoBOi PeaKLuii BMECTO BKITOHEHUS]
OTCYTCTBUSI MOTOPHOW peakuun yBENMYMBAET NPOrHo3
CMEPTHOCTM 1 MJIOXOT0 MCX0AA Y NALUEHTOB C TSHKENbIM
TeyeHnem CAT. Kak 1 B HaLLeM UccnegoBaHum, aBTopbl
[leNakT aKkLEHT Ha KOPPEensiLyio BbICOKUX YPOBHEN KO-
nenTuHa B kpoBm naumeHToB ¢ CAK n HeBnaronpusaTHoro
KNMHWUYECKOro Mcxoaa B JanbHEWlweM, He 03By4MBas
MpU 3TOM MOPOrOBYO BEMWYMHY 3HA4YEHUI KOMenTuHa
ANA onpeaeneHns pucka pasBuTHS OCIIOXHEHWIA.

B nccneposanum [18] npoaHanusnpoBaHa 6asa
[aHHbIx nauneHTos ¢ CAK, NocTynmBLLIMX B MeAWLIMHCKIE
yupexaeHns [xoHa XonkuHca B nepuog ¢ 1991 no 2009
r. ABTOpbI CPABHUMK BHYTPUOOMBHUYHYK CMEPTHOCTb 1
(hyHKLMOHabHbIE pe3ynbTaThl Npy KNHUYeckoM obcne-
fosaHum B nepsble 30120 aHeit nocne CAK ¢ ncnonb-
30BaHVEM AVXOTOMUYECKON LLKanbl pe3ynstaToB [Masro
(xopoLumi pesyniTar — Lwkarna pesynsratos [Masro 4-5) u
3Ha4yeHUn ypoBHel KonenTtuHa. B aHanus BkntoveHsl 1134
naumeHnTa ¢ CAK (ckopasi nomols — 40,1 %, HeoTnoxHoe
mexrocnuTansHoe nepemelteHve — 59,9 %). Mpsmble
MOCTYMNIEHUS NaLMEHTOB Yepesa CKOPYHo NMOMOLLb MENN
6onee BbICOKYIO oLeHKy no wkane Hunt-Hess (4/5) n
OCHOBHbIM CONYTCTBYHOLMM 3abonesaHusm, 6e3 cylle-
CTBEHHbIX Pa3nyymin MeXy rpynnamu rno Bo3pacty, Obinm
BHYTPWKENYI0YKOBbIE KDOBOM3NUSAHUS W ruapoLedanisi.
BHyTpnOOmbHWYHAs CMEPTHOCTb MPU NOCTYNNEeHUn no
ckopon nomotuu (14,9 %) 3HauUTeENbHO HIbKe, HYem npu
HEOTNOXHOM MexXrocnuTansHoM nepemeltieHum (20,5 %),
B 1,8 pa3 bonee BbICOKMMM CKOPPEKTUPOBAHHLIMU KOI(-
hruMeHTaMM BbIKMBAEMOCTM Nocre MHOrOhaKTOPHOro
aHanwaa (p = 0,001) npu HEBBLICOKMX YPOBHSIX KOMENTUHA
B KpoBu. [py nocTynneHun B OTAENEHUe HEOTIOXKHON
nomoLLy BbIno noyTh B 2 pasa GonbLue LWAHCOB Ha XO-
poLume pesynbTarbl (oTHoLLeHue WwaHcos 1,89, p <0,001)
6e3 aneBaLym 3Ha4eHuI KonenTHa Nocne MHOTOMEPHOTO
aHanwaa.

HasBaHHbIe vccriefjoBaHus v NornyyYeHHble aBTopamMu
pe3ynbTaTbl B acnekTe OLEHKM MPOrHOCTUYECKOTO 3Ha-
YEHMs KONENTMHA COrMNacyTCs ¢ pesyrbTaTamMu Halwero
CCrenoBaHusl, KOTOPOE Takke MO3BONUIO ONpenenuTbL
MOPOroBOE 3Ha4eHWe YPOBHS KOMENTWHa Ans AuarHo-
CTUKM prCKa pa3BUTMS OCMIOXKHEHW Yy nauueHToB ¢ CAK.

BbiBoAbI

1. CbIBOPOTOYHBIN YPOBEHb KOMEMTUHA — BbICOKO-
MHOPMATVBHBIN MapKkep AETEKLMU UHAMBUAYATLHOTO
KYMYMNSTUBHOTO pUCKa OCTIOKHEHUI Y nauneHToB ¢ CAK
(AUC = 0,95, 95 % i 0,90-0,99, p = 0,001; anarHocTu-
yeckasi ToHHoCTb — 85,4 %).

2. CbIBOPOTOYHbIN YpoBeHb konenTuHa 20,605 Hr/mn
aCcoLMMPOBaH C NOBBILIEHEM KyMYTSITUBHOIO pycka 0C-
noxHenun CAK B 9,5 pasa (95 % [ 3,6-24,8, p < 0,0001;
YyBCTBUTENBHOCTb — 85,2 %, cneundmyHocTb — 85,5 %).

MNepcnekTuBbI AanbHENWNX UCCefO0BaHUN.
MccnenoBaHve B3anMOCBS3M AMHAMUKK KOMeNTUHa U
ANEKTPONUTHBIX HapyLLeHnid y 6omnbHbIx ¢ CAK.
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The main purpose of the study was to verify the diagnostic informative value of the integral evaluation of
the electroencephalographic pattern in patients with spontaneous supratentorial intracerebral hemorrhage (SSICH) on the basis
of the comparison of brain activity changes with clinical and neuroimaging data.

Material and methods. Prospective cohort study of 46 patients in acute period of SSICH was conducted. It included complex
clinical (using Glasgow Coma Scale, Full Outline of UnResponsiveness (FOUR) score, National Institute of Health Stroke
Scale, Intracerebral hemorrhage score) and neuroimaging estimation of cerebral injury severity in the onset of the disease.
Investigation of brain bioelectrical activity was made during first 24—48 hours from the onset with determination of average
absolute spectral rhythm power (AASRP), relative spectral rhythm power (RSRP), fronto-occipital rhythm gradient (FORG) in
the affected hemisphere (AH) and intact hemisphere (IH), interhemispheric rhythm asymmetry values.

Results. On the basis of cluster analysis 2 types of the brain bioelectric activity changes were identified in patients with SSICH.
Type | of EEG pattern was registered in 56.5 % patients, it was characterized by ipsilateral increase of RSRP of d-range
with the dominance of 6-range rhythms in slow-wave activity structure in combination with smoothing of zonal differences of
a-range rhythms in AH, whereas type Il was characterized by bilateral domination of the RSRP &-range with an accentin IH in
combination with FORG inversion of a-range due to elevation of the a2-subrange in the anterior areas of IH. The patients with
type Il of EEG pattern were characterized by ipsilateral increase of RSRP of d-range with the dominance of 6-range rhythms
in slow-wave activity structure in combination with smoothing of zonal differences of a-range rhythms in AH. The patients with
type Il of EEG pattern were characterized by more severe brain impairment (ICH score 3 (2; 4) versus 0 (0; 1), P < 0.0001).
Type Il of EEG pattern was revealed in 94.7 % of patients with medium/severe dysfunction of subtentorial structures (FOUR
score £14), type | —in 92.6 % of patients with low dysfunction or without any dysfunction (FOUR score >14).

Conclusions. Complex analysis of bioelectric activity of the brain in patients with SSICH allows to identify the integral types of
EEG pattern, which represent the functional state of cerebral structures and are associated with the clinical and neuroimaging
criteria of midline shift severity.

AiarHoCcTMUYHe 3HaUYEeHHA iHTerpanbHoi ouiHku EEl-natepHy
B NaLi€HTIB Y rocTPOMY nepioAi CNOHTAHHOrO0 CynpaTeHTOpiaAbHOro
BHYTPiLLHLOMO3KOBOIr0 KPOBOBUAUBY

A. A. Ky3Heuos

MeTa po60TH — BU3HA4NTK iarHOCTUYHY iHDOPMATMBHICTb iIHTErpanbHOI OLiHKW enekTpoeHLedanorpadivHoro (EENN) natepHy
B MaLEHTIB 3i CMOHTAHHUM CynpaTeHTopianbHUM BHYTPILLIHBOMO3KOBUM kpoBoBunBoM (CCBMK) Ha niacTtasi 3icTaBneHHs
NOKa3HWKIB Bi0eNeKTPUYHOT aKTUBHOCTi FONIOBHOTO MO3KY 3 KMiHIKO-HEpOBi3yanisaLiiHiMmn JaHUMK.

Matepianu Ta Mmetoau. 34iNCHUNM NPOCMEKTUBHE, KOTOPHE JOCTiMKeHHs 46 nauieHTiB y roctpomy nepiogi CCBMK, wo
BKMt0OYaB KOMMNeKCHe KniHivHe (3 BukopucTtaHHsam Glasgow Coma Scale, Full Outline of UnResponsiveness (FOUR) score,
National Institute of Health Stroke Scale, Intracerebral hemorrhage (ICH) score) Ta HelpoBidyanisauifiHe OLiHIOBaHHS
TSKKOCTI YpaxeHHs LepebpanbHux cTpykTyp y AebtoTi 3axBoptoBaHHs. [ocnimikeHHs CNOHTaHHOI BioeneKkTpruyHoOi akTuB-
HOCTi FONIOBHOMO MO3KY BMKOHanmu B nepli 24—48 roguH Big aebtoty CCBMK i3 B3Ha4YeHHsIM abCOMOTHOI CnekTpanbHoi
noTyxHocTi putmiB (ACIP), BigHOCHOI cnekTpanbHoi noTyxHocTi puTtmis (BCIP), NoBGHO-NOTUANYHUX rpadieHTiB puTMIB
(NNrP) pisHnx pianasoHis EEM-natepHy B ypaxeHin niskyni (YIM) Ta iHTakTHi niskyni (1), a Takox NOKasHUKIB MixXMiBKY-
NbOBOI aCUMETPIi pUTMIB.

Pesynbrati. Ha nigcrasi knactepHoro aHanisy BUAINMnm 2 Tuniu 3miH 6ioenekTpuyHoi akTUBHOCTi FONOBHOTO MO3KY B NaLlieHTiB
i3 CCBMK. | Tun EEl-natepHy, 3apeectpoBaHuin B 56,5 % BuNaakie, NpeacTaBneHuin nepesaxHo incunatepansHuM nigsu-
LeHHsiM BCTP d-giana3oHy 3 LOMiHYBaHHSIM Y CTPYKTYPi NOBINbHOXBUBOBOT aKTUBHOCTI pUTMIB B-fiana3oHy B kKoMGiHaLii 3i
36epexeHHsIM 30HanbHUX BigMIHHOCTEN pUTMIB a-AianasoHy B YT, a Il Tun xapakTtepuaysaBcs binatepanbHuM JOMIHYBaHHSAM
BCIP d-pianasoHy 3 akueHToM B I B kOMGiHaLii 3 iHBepcieto JINTP a-gianasoHy wnsxom enesauii ACIMP a2-niggianasoHy
B nepepHix Bigainax IM. MavieHTy 3 Il Tunom EEM-natepHy BigpisHANMCS TSHKYMM NOLIKOZKEHHAM LiepebpanbHUX CTPYKTYp
(ICH score 3 (2; 4) npotn 0 (0; 1), p < 0,0001). Y 94,7 % nauieHTiB i3 KNiHi4HUMM 03HaKaMW CepefHbOI TSKKOCTI AMCHYHKLUT
cybTeHTopiansHux cTpykTyp (FOUR score <14) susisunu |l Tun EEM-natepHy, y 92,6 % nauieHTiB i3 KniHiYHMMK 03HaKamMu
nerkoi ancyHkLii abo 6e3 Takoi (FOUR score >14) — | tun.

BucHoBku. KomnnekcHuin aHania nokasHukie 6ioenekTpuyHoi akTMBHOCTI roIoBHOTO Mo3Ky B navieHTis 3i CCBMK pae 3amory
ineHT1dhikyBaTy iHTerpanbHi Tunu EEM-natepHy, siki nokasyoTb yHKLIOHaNbHWUIA CTaH LepebpanbHuX CTPYKTYp Ta acoLiioBaHi
3 BUPAXEHICTIO ANCNOKALIHOTO CUHAPOMY.
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AnarHocTMueckoe 3HaueHue UHTerparbHou oueHku AA-naTrepHa
Y NaLUeHTOB B OCTPOM NEepUoAe CMOHTAHHOIO CynpaTeHTOpUaAbHOro
BHYTPUMO3rOBOro KpOBOM3AMAHUA

A. A. Ky3HeuoB

Lienb paboTbl — yCTaHOBUTL AMArHOCTUYECKY0 MHPOPMATUBHOCTb MHTErparibHOM OLEHKM 3MeKTpoaHLedanorpaduyeckoro
(33r) naTTepHa y naLMeHTOB CO CMOHTaHHBLIM CynpaTeHTopuarbHbIM BHYTPYMO3roBbiM kpoousnuaHuem (CCBMK) Ha ocHo-
BaHWMW COMOCTaBMEHMS nokasaTener B1oaneKTpu4eckor akTMBHOCTY FONOBHOTO MO3ra C KITMHWKO-HENPOBU3yani3aLmOHHbIM
[aHHbIMM.

Matepuanb! u meTogbl. [poBeaeHo NPOCNeKTUBHOE, KOTOPTHOE MccneaoBaHve 46 nauneHToB B ocTpoM nepuoae CCBMK,
KOTOPOE BKIKO4aso KOMMIEKCHYH0 KIIMHUYECKYHO (C ucnonb3oBaHem Glasgow Coma Scale, Full Outline of UnResponsiveness
(FOUR) score, National Institute of Health Stroke Scale, Intracerebral hemorrhage (ICH) score) u HelipoBu3yanusauyoHHyto
OLIEHKY TSDKECTM NOBPEXAEHUs LepebparbHbix CTPYKTYp B AebioTe 3abonesaHus. iccnenoBaHune CnoHTaHHOM 61oanekTpu-
YECKOW aKTMBHOCTY rOMOBHOMO MO3ra NpoBeAeHo B nepBble 2448 yacos ot febrota CCBMK ¢ onpeaenexviem abcontoTHo
crekTpansHon MoLwHocTh putMoB (ACMP), oTHOCHTENBHOM CriekTpasnbHON MoLwHocTM putMoB (OCMP), o6HO-3aTbINOYHbIX
rpagueHToB putmoB ([13MP) pasnuuHbix ananasoHoB A3 -nattepHa B nopaxeHHom nonytwapim (M) u uHTakTHOM nonyLuapum
(M), a Take nokasaTenen MexnonyLuapHoO aCUMMETPUM PUTMOB.

Pe3ynkrathl. Ha 0CHOBaHMM KnacTepHOro aHan1aa Bblaenvnm 2 Tuna uaMeHeHun 61oanekTpruyeckorn akTMBHOCTM FONOBHOMO
moara y naumeHtos ¢ CCBMK. | Tun 33I-nattepHa, 3aperncTpupoBaHHbii B 56,5 % cnyyaes, npeacTtasneH npenMyLLecTBeHHO
uncunartepanbHbiM yeennyeHnem OCMP 8-guanasoHa ¢ AOMUHMPOBAHUEM B CTPYKTYPE MELNEHHOBOMHOBOM aKTUBHOCTY
puTMOB 6-AMana3oHa B COMETAHWMM C COXPaAHEHWEM 30HarbHbIX pasnuunii puTMOB a-AuanasoHa B M1, a Il Tun xapakTe-
pusoBarncs bunatepanbHbiM JomuHupoBaHnem OCMP d-guanasoHa ¢ akueHtom B UM B codeTaHum ¢ uHeepcuen J1I3MP
o-gmanasoHa 3a cyet anesaum ACMP a2-nogamana3oHa B nepenHux otaenax WM. MaumenTsl co Il Tunom 330-nattepHa
oTnnyanuck bonee TsxenbiM NoBpexaeHneM LiepebpanbHeix cTpykTyp (ICH score 3 (2; 4) npotus 0 (0; 1), p < 0,0001). Y
94,7 % naumeHToB C KIIMHUYECKUMU NPU3HaKaMM YMEPEHHOW/TSHKeNon AMCAYHKUMM cybTenTopranbHbix cTpykTyp (FOUR
score £14) ycraHosneH Il Tun 33M-nattepHa, y 92,6 % nauneHToB C KIMMHUMYECKMU NPU3HAKaMm1 NErkon AMCQyHKLUMW nm
6e3 TakoBor (FOUR score >14) — | tvn.

BbiBoabl. KoMnnekcHbI aHanus nokasarenei GroanekTpuyeckon akTMBHOCTY FOMOBHOIO Mo3ra y nauueHTos co CCBMK
No3BONSET UAEHTUDULMPOBATL MHTErpanbHble TUMNbl ABM-NaTTepHa, KOTopbIe OTPaXKatoT (PyHKLUMOHAINBLHOE COCTOSIHME Lie-

pe6paanblx CTPYKTYpP 1 acCoLMMPOBaHbI C BbIPAXXEHHOCTbLIO ANCIOKaLUMOHHOIO CUHAPOMA.

Despite significant progress of fundamental sciences and
clinical neurology, acute cerebrovascular pathology is still
one of the most difficult and, unfortunately, unresolved
problems of modern medicine. The most destructive form
of cerebrovascular diseases is cerebral hemorrhagic
stroke, which is the leading cause of death and disability
of the adult population in most countries of the world [8,11].

One of the most effective ways to increase the ef-
fectiveness of therapeutic measures in patients with
supratentorial spontaneous intracerebral hemorrhages
(SSICH) is the differentiated choice of optimal treatment
tactics, taking into consideration the individual prognosis
of the acute period outcome of the disease [15]. The
aforesaid justifies the relevance of the research which is
aimed at the identification of parameters associated with
the lethal outcome risk.

Numerous studies have confirmed a high diagnostic
and prognostic value of spectral analysis parameters of
the bioelectric activity of the brain in case of acute brain
injuries which predominantly have ischemic and trau-
matic genesis [9,16]. The expediency of the detection of
these indicators in clinical practice as neurophysiological
criteria for the assessment of patients’ state severity and
markers of the effectiveness of the therapy was justified
[1,5,13,14,20]. At the same time, very few papers were
devoted to the study of these aspects in patients with
SSICH [6,12].

Moreover, the overwhelming majority of scientific
research related to the study of the functional state of
cerebral structures within brain injuries of various origins
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with the use of spectral analysis of bioelectric activity
of the brain was aimed at the determination of isolated
parameters that are associated with clinical and neuro-
imaging data and the outcome of the disease [4,7,10,17].
Besides, itis necessary to mention that this monoparamet-
ric approach has restrictions, since the functional state of
the brain in patients with brain damage in supratentorial
localization is a very complex and extremely variable
set of relied changes of absolute power, structure, zonal
distribution of rhythms of different ranges in affected and
intact hemispheres, as well as interhemispheric rhythm
asymmetry [2]. The aforementioned justifies the expedien-
cy of the identification of integral electroencephalographic
patterns as they take into consideration a complete set
of spectral analysis parameters of bioelectric activity of
the brain.

The aim

Therefore the aim of this study was to verify the diagnostic
informative value of the integral evaluation of the electro-
encephalographic pattern in patients with spontaneous
supratentorial intracerebral hemorrhage on the basis of
the comparison of brain activity changes with clinical and
neuroimaging data.

Materials and methods

In order to achieve this goal a prospective, cohort study
was conducted in 46 patients (27 men and 19 women,
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median age 67 (61-75) years) in the acute period of
spontaneous hemorrhage in the left (58.7 %) and the right
brain hemispheres (41.3 %). The study included patients
with SSICH confirmed by clinical and neuroimaging exa-
mination who were hospitalized within the first 24 hours
from the onset of the disease. The following are criteria
for the exclusion from the study:

1) anamnestic data about presence of acute brain
circulation disorders, traumatic brain injuries, epileptic
seizures;

2) more than 2 lesions;

3) subtentorial lesion localization;

4) decompensated somatic pathology;

5) oncological pathology.

Neuroimaging study was conducted upon admis-
sion to hospital, which was performed with the use of
a computed tomography scanner “Siemens Somatom
Spirit” (Germany). The intracerebral hemorrhage volume
(ICHV) was determined with the help of the ellipsoid
formula: ICHV (ml) = (a-b-c)/ 2, where a, b, c are linear
lesion sizes (cm). The degree of septum pellucidum
displacement and the pineal gland displacement were
considered as neuroimaging criteria for the severity of
midline shift.

Clinical and neurological examination included
the assessment of subtentorial structures dysfunction in
accordance with the Glasgow Coma Scale (GCS) score
and Full Outline of UnResponsiveness (FOUR) score.
The National Institute of Health Stroke Scale (NIHSS)
was used in order to determine the level of neurological
deficit. Integral neurological and neuroimaging assess-
ment of SSICH severity was performed in accordance
with the ICH scale.

During the first 24-48 hours after SSICH onset
all patients underwent electroencephalographic ex-
amination held with the use of 21-channel computer
electroencephalograph (EEG) “NeuroCom Standard”
(XAl-Medica, Ukraine). Electrodes were applied on
the basis of the international system “10-20”". Artifact
removal was carried out using the Independent Com-
ponent Analysis decomposition procedure (Blind
Sourse Separation technology). Spectral analysis of
spontaneous bioelectrical activity of the brain was
carried out to get the artifact-free epoch using the fast
Fourier transform method, while values of average
absolute spectral rhythm power (AASRP) were defined
separately for the affected hemisphere (AH) and intact
hemisphere (IH), and separately for the frontal region
(FR) and occipital region (OR) of AH and IH: 8- (0.5-4.0
Hz), 6- (4-8 Hz), o- (8-13 Hz), B- (13-35 Hz) ranges,
81- (4-6 Hz), 62- (6-8 Hz), a1- (8-10 Hz), a2 — (10-13
Hz), B1- (13-25 Hz) and B2- (25-35 Hz) subranges
(uV?). Relative spectral rhythm power (RSRP) values
within the specified ranges (%) and integral coefficients,
which demonstrate the AASRP of various ranges and
subranges ratio of the EEG pattern were also calculated:
DTABR = (3+8)/(6+8), DTR = &/, T1T2R = 61/62,
DAR = d6/a, TAR = 6/a, ABR = a/f, A1A2R = a1/a2,
B1B2R = 31/82.The values of fronto-occipital rhythm
gradient (FORG) were used for a quantitative assess-
ment of zonal differences in the distribution of rhythms
in AH and IH, which were calculated with the following
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formula: FORG=(AASRP in FR—AASRP in OR)/(AASRP
in FR + AASRP in OR). The severity of interhemispheric
rhythm asymmetry (IHRA) was determined in accor-
dance with the following formula: IHRA = (AASRP in
AH - AASRP in IH) / (AASRP in AH + AASRP in IH).

Statistical analysis of the results was held with
the help of Statistica 13.0 software (StatSoft Inc., USA,
series number JPZ8041382130ARCN10-J) and MedCalc
(version 16.4). Since most of the studied parameters
according to the Shapiro-Wilk criterion had a distribution
that differed from the normal, descriptive statistics are
presented in the form of a median and interquartile range.
The integral types of EEG pattern were determined on
the basis of a cluster analysis. Within this analysis ag-
glomerative-hierarchical algorithms (construction of ver-
tical dendrograms using the Ward method) and iterative
algorithms (k-means method in McKean'’s variation) were
used. In order to determine the intergroup differences of
the studied traits, the Mann-Whitney test was used. The
relations between qualitative (discrete) signs were as-
sessed on the basis of the analysis of contingency tables
using Pearson’s chi-squared test. The values P < 0.05
were considered as statistically significant results.

Results

Upon admission to hospital focal neurological deficit
of various severity was registered in all patients, while
the NIHSS score value in the studied cohort was 14 (7;
21). Clinical signs of dislocation syndrome in the onset
of SSICH were revealed in 23 (50.0 %) patients. In
the clinical structure of subtentorial structures dysfunction
in this subcohort of patients variable combinations of
consciousness reduction (100.0 %) with heterogeneous
ophthalmoplegic syndrome (91.3 %), brain stem reflexes
disorders (65.2 %), muscular dystonic syndrome (56.5 %)
and respiratory pattern disorders (47.8 %), while the dys-
function severity of subtentorial structures corresponded
to the following gradation: low (FOUR score 15)in 17.4 %
of cases, medium (FOUR score 13-14) — to 26.1 %,
severe (FOUR score £12) — 50.0 %. The FOUR score
value in the general cohort constituted 15 (11; 16), GCS
score — 14 (8; 15).

In accordance with the neuroimaging study, lateral
displacement of median brain structures was revealed in
34 (73.9 %) patients. The values of the septum pellucidum
displacement and pineal gland displacement constituted 3
(1; 5) mm (for both indexes), ICHV — 13.8 (5.2; 65.0) ml.

The selection of integral types of electroencepha-
lographic pattern in the studied patients was made at 2
stages. At the first stage, the hierarchical-agglomeration
algorithm of cluster analysis was used in order to classify
observations, whereas the results of spectral analysis of
spontaneous bioelectrical affected and unaffected hemi-
spheres (AASRP, RSRP, FORG, IHAR) used as signs
for classification. Since the Euclidean metric was used to
estimate the intercluster distance, the studied parameters
were previously normalized. The Ward method was used
in order to merge observations into clusters.

The analysis of the vertical dendrogram suggests that
electroencephalographic patterns in studied patients with
SSICH were divided into 2 groups (Fig. 1).
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Fig. 1. The results of hierarchical clustering of observations on the basis of a set of parameters of the spectral analysis of spontaneous bioelectrical
activity of the brain (vertical dendrogram with the assessment of intercluster distance in the Euclidean metric, Ward method).

At the second stage, two types of EEG pattern
were selected using iterative cluster analysis algorithm
(k-means method in McKean’s variation).

Depending on the type of EEG pattern, patients were
divided into 2 groups — 26 (56.5 %) and 20 (43.5 %)
patients, respectively. Comparative analysis of RSRP of
OH and IH in patients with different types of EEG pattern
is presented in Table 1.

It was determined that patients of the second
group had more severe violations of the bioelectrical
activity of the affected and intact hemispheres. Type
Il of the EEG pattern was characterized by bilateral
dominance (with an accent in IH) of slow-wave activity,
predominantly of the d-range, combined with depression
of a- and B-ranges. RSRP values of 5-range constituted
57.7 (46.0; 70.9) % in AH and 60.8 (49.1; 70.8) % in IH,
which exceeded by 3.2 and 4.1 times respectively the val-
ues of these indexes in patients with type | of the EEG
pattern (P < 0.0001 for both parameters). No statistically
significant intergroup differences in the RSRP B-range
of the AH and IH were found. The elevation of the RSRP
61-subrange characterized type Il of EEG pattern (16.5
(12.6; 24.1) % versus 10.8 (8.5; 13.9) %, P = 0.0125),
while the RSRP values of a- and B-ranges were respec-
tively 6.9 (P < 0.0001) and 3.7 (P < 0.0001) times lower
inthe AH, in 6.7 (P < 0.0001) and 3.1 (P < 0.0001) times
lower in the IH. Type | of the EEG pattern was characte-
rized by more pronounced disorder of bioelectric activity
in the affected hemisphere (RSRP level of 6-range in AH
was 18.1(10.9; 30.1) % versus 14.7 (9.0; 20.3) % in IH;

Pathologia. Volume 15. No. 3, September — December 2018

RSRP level of a-range constituted respectively 27.7 (19.1;
41.7) % and against 35.7 (26.3; 44.5) %).

On the basis of a comparative analysis of the values
of integral coefficients, the structure of changes in bio-
electrical activity of the brain in the studied subcohorts of
patients was detalized (Table 2).

It was determined that bilateral elevation of slow-wave
activity in patients with type Il of EEG pattern dominated
in IH (DTABR value constituted 9.5 (6.0; 13.6) in IH ver-
sus 7.9 (4.6; 17.2) in AH). The center of gravity shift of
the slow-wave activity to d-range area was also distinctive
(the DTR value constituted 2.3 (1.3; 4.7)and 2.6 (1.7; 3.5)
in the AH and IH respectively), whereas type | was charac-
terized by the center of gravity shift of the slow-wave ac-
tivity to 8-range area (the DTR value constituted 0.6 (0.5;
1.0) and 0.5 (0.3; 0.9) in AH and IH respectively). Type
Il of EEG pattern was characterized by the dominance
of 81-subband oscillations in 8-range rhythms structure
(T1T2R value constituted 1.8 (1.5;2.7)and 2.5 (1.9; 3.8) in
AH and IH respectively). 62-subranges dominated in type
| of EEG pattern (T1T2R value constituted 0.7 (0.5; 1.1)
and 0.7 (0.4; 1.0) in AH and IH respectively). In the group
of patients with type Il of EEG pattern, DAR and TAR levels
in AH and IH were significantly higher, while the ABR and
A1AZR levels in IH were lower than in patients with type
| of EEG pattern. Thus, more pronounced disorders of
bioelectrical activity of the brain in patients with type | of
EEG pattern were registered in the AH, and in the IH — in
patients with type Il. The latter was also confirmed by in-
tergroup differences between IHRA values of the &-range
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Table 1. Comparative analysis of RSRP (%) of OH and IH in patients with different (0.074 (-0.015; 0.178) versus -0.120 (-0.275; 0.088),
types of EEG pattern. P =0.0095) (Table 3).
It was determined that type Il of EEG pattern was
m- characterized by more pronounced disorders of zonal dif-
RSRP 5 AH 18.1(10.9; 30.1) 57.7 (46.0; 70.9) <0.0001 ferences of a-range rhythms (0.069 (-0.084; 0.306) versus
RSRP 81 AH 11.3 (7.4; 15.8) 15.0 (9.6; 22.1) 0.2757 -0.122 (-0304, 0041) in AH, P= 00125, 0.103 ('0108,
RSRP 62 AH 13.9 (10.9; 23.1) 6.4 (4.5, 11.0) 0.0013 0.195) versus -0.198 (-0.359; 0.004) in IH, P = 0.0008)
RSRP 6 AH 27.7 (21.8; 39.7) 247 (14.9; 37.5) 0.3973 due to a2-subrange (0.106 (-0.125; 0.276) versus -0.104
RSRP a1 AH 18.7 (10.6; 25.2) 32(17;72) <0.0001 (-0.297; 0.061) in AH, P = 0.0395; 0.027 (-0.109; 0.306)
RSRP a2 AH 11.2 (5.5; 15.7) 0(1.3;3.6) <0.0001 versus -0.157 (-0.442; 0.018), P = 0.0017) (Table 4).
RSRP a AH 27.7 (19.1; 41.7) 4.8 (3.4;11.5) <0.0001 The obtained data certify the elevation of AASRP of
RSRP B1AH 14.3 (9.1; 19.3) 8(1.9;7.8) <0.0001 a2-subrange in frontal areas of IH in patients with type Il
RSRP B2 AH 1.5(1.2;2.9) 9(0.2;1.9) 0.0142 of EEG pattern, which was confirmed by corresponding
RSRP B AH 15.7 (10.9; 25.4) 43(2.7;9.6) <0.0001 IHRAvalues (-0.147 (-0.403; 0.069) versus 0.073 (-0.072;
RSRP 5 IH 14.7 (9.0; 20.3) 60.8 (49.1; 70.8) <0.0001 0.217), P = 0.0395) (Table 5).
RSRP 61 IH 10.8 (8.5; 13.9) 16.5 (12.6; 24.1) 0.0125 In the group of patients with type | of EEG pattern
RSRP 62 IH 14.6 (12.1; 22.9) 4.9 (4.0;9.5) <0.0001 the dysfunction of subtentorial structures was not revealed
RSRP 6 IH 28.9(20.8; 37.6) 24.0 (17.1;32.9) 0.1819 in 88.5% of cases, low dysfunction (FOUR score 15) was
RSRP a1 IH 26.0 (16.7; 31.9) 31(1.7;5.0) <0.0001 verified in 7.7 %, medium (FOUR score 13-14) — only in
RSRP02 IH 8.3(5.7;162) 0/(1:531) <0.0001 3.8 %, whereas in patients with type Il severe dysfunction
RSRP a IH 35.7 (26.3; 44.5) 3(3.4;8.0) <0.0001 of subtentorial structures (FOUR score <12) dominated
RSRP p1 IH 12.2(9.9;17.3) 3.1(18:56) <L (65.0 %), medium dysfunction was verified in 25.0 % of
RSRP p2 I 15(1.0,26) 5(02:1.7) 0.0067 patients, low dysfunction — only in 10.0%. On the basis
RSRP B IH 141 (1.0, 194) 520,75) <0.0001 of the analysis of frequency distribution of grades as-
sessment of FOUR score in patients with different types
Table 2. Comparative analysis of integral coefficients in AH and IH in patients of EEG patterns it was determined that the integral type
with different types of EEG pattern of EEG pattern was associated with functional state of

subtentorial structures (Chi-squared = 38.5, P < 0.0001)

(" 26) {n =20 of patients with medium/severe dysfunction of subten-

DTABR AH 0(05:17) 7.9(46:17.2) <0.0001 torial structures, type | —in 92.6 % of patients with low
DTR AH 6 (0.5; 1.0) 2.3(1.3;4.7) <0.0001 . ; !

T1T2R AH 7005 14) 18(15 27) 0.0002 dysfunctlop or W|tlhout any dysfunctlorlu. Thus, .pattern
DAR AH 7(03:13) 115 (46:19.8) <0.0001 type Il of bioelectrical gctlvllty of the braln' is the mtegral
TAR AH 0(05:1.9) 4120:57) <0.0001 electroencephalf)graphlc dlagnqstlc criterion qf medllum/
ABR AH 0(13:28) 4(08: 20) 01893 severe dysfunction of subtentorial structures in patients
A1AZR AH 7(1.2:27) 8(1.2: 26) 0.9563 with SSICH (sensivity = 94.7 %, specificity = 92.6 %). On
B1B2R AH 4(48:10.0) 6.1(33:7.2) 0.0819 the basis of comparative analysis of clinical data it was
DTABR IH 9(0.6,1.3) 5 (6.0; 13.6) <0.0001 determined that patients with type Il of EEG pattern had
DTR IH 5(0.3;0.9) 6 (1.7; 3.5) <0.0001 Statistica”y hlgher values of NIHSS score (21 (15, 30)
T1T2R IH 0.7 (0.4; 1.0) 2.5(1.9;3.8) <0.0001 versus 7 (5, 11), pP< 00001) in combination with low-
DARIH 0.5(0.2;0.7) 116 (6.4; 19.9) <0.0001 er values of GCS score (8 (4; 11) versus 15 (14; 15),
TAR IH 0.8 (0.5; 1.1) 5.0 (2.5;6.9) <0.0001 P <0.0001)and FOUR score (12 (5; 15) versus 16 (16; 16),
ABR IH 7(1.7;3.7) 6(0.9;2.3) 0.0067 P <0.0001).

A1A2R IH 2.6 (1.5,4.1) 1.5(1.1;2.3) 0.0172 In 50.0 % patients with type | of EEG pattern the mid-
B1B2R IH 8.4 (4.8; 10.0) 1(3.3;7.2) 0.0819 line shift was not detected. Septum pellucidum displace-

ment 1-3 mm was registered in 38.5 % cases, 4-5 mm

, ) . ] o and >5mm—in 11.5 % (in equal shares), whereas midline
Table 3. Comparative analysis of IHRA values in patients with different types shift was diagnosed in all the patients with type Il of EEG

O EEG pattern pattern. Septum pellucidum displacement 4-5 mm and

Parameters | type of EEG pattern Il type of EEG pattern >5mm W8$I regiStered in 80.0 % c_:ases (in equal _shares),
(n=26) (n=20) 1-3 mm —in 20.0 %. On the basis of the analysis of fre-

IHRA S 0.074 (-0.015; 0.178) -0.120 (-0.275; 0.088) 0.0095 quency distribution of grades assessment of septum pellu-
IHRA 81 -0.049 (-0.228; 0.248) -0.129 (-0.398; 0.068) 0.0707 cidum displacement in patients with different types of EEG
IHRA 62 -0.041(-0.229; 0.215) -0.105 (-0.232; 0.076) 0.4616 patterns it was determined that the integral type of EEG
IHRA© -0.044 (-0.133; 0.103) -0.144 (-0.316; 0.031) 0.1819 pattern was associated with midline shift severity (Chi-
IHRA a1 -0.145 (-0.385;-0.012)  -0.179 (-0.429; 0.146) 0.8693 squared = 21.4, P = 0.0001). The patients with type Il of
IHRA a2 -0.023(-0.200;0.181)  -0.141(-0.282;-0.030)  0.2048 EEG pattern had statistically higher values of ICHV (67.9
IHRA a -0.139 (-0.310; -0.043) -0.116 (-0.375; 0.051) 0.9040 (24.0; 98.1) mL versus 5.3 (2.8-8.9) mL, P < 0.0001),
IHRA B1 -0.006 (-0.154; 0.043) -0.095 (-0.258; 0.044) 0.4616 septum pellucidum displacement (5 (4: 9) mm versus
IHRA B2 -0.001 (-0.066; 0.140) 0.056 (-0.117; 0.176) 0.9040 1 (0; 3) mm, P < 0.0001), pineal gland displacement
IHRA B 0.010 (-0.145; 0.057) -0.082 (-0.226; 0.055) 0.5170 (5 (4 7)mm versus 1 (0; 3) mm, P <0.0001) and ICH score
IHRA total -0.059 (-0.188; 0.073) -0.060 (-0.151; 0.040) 0.9738 (3 (2 4) versus 0 (0; 1), P < 0.0001).
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Table 4. Comparative analysis of fronto-occipital rhythm gradients in AH and IH
in patients with different types of EEG pattern

Discussion

Thus, the step-by-step use of hierarchical, agglomerative
and iterative algorithms for cluster analysis along with
the further detection of intergroup differences allowed

Parameters | type of EEG pattern Il type of EEG pattern
(n=26) (n=20)

to identify 2 types of electroencephalographic pattern Eggg :f:H gfz 000:972 003;:5 g:g 00001(12 0042;;6 81222
in patients with SSICH and to verify their diagnostic FORG 62 AH 0'146 E-O.102i 0'322; 0'015§_6 207’. 6247)) 0'6847
criteria. Thus, type | of EEG pattern was characterized FORG 6 AH 0'087 (_0.07& 0'244) 0.223 (o 674-10 ;116) 0.1893
by the predominance of violations in the AH. In the struc- FORG af AH 0 097 (_6 317'. 0 123) 0'204 (_6 144. 0 319) 0'0607
ture of slow-wave activity, 6-range rhythms dominated e _0'104 (_0'297f 0'061) 0'106 (_0'125f 0'276) 0'0395
in the AH (DTR median constituted 0.6). The values of FORG o AH _0'122 (_0'304f 0'041) 0'069 (_0'084f 0'306) 0'0125
IHRA median of the &-range (0.074) indicated the pre- e 0.051(0044:0134)  0.001(0121:0141) 04889
dominance of ipsilateral nature of slow-wave elevation FORG B2 AH 0087 (-0.074i 0.343) 0046 (_0_19é_ 0094) 00946
in this group of patients. Zonal differences remained in FORG BAH e (_0_070; 0.134) G (_0_130; 0.113) rE
the rhythms of a-range in the AH, which was confirmed oo 5 0.116 (:0.116;0.251)  0.086 (0.014; 0.466) 0.4483
by the corresponding values of FORG (-0.122 (-0.304; FORG 61 IH 0.145 (-0.049; 0.307) 0.071 (-0.061; 0.177) 0.3385
0.041) for the a-band and -0.104 (-0.297; 0.061) for  popG ey 0.070 (-0.076;0.270)  -0.161(-0.274;-0.023)  0.0281
the a2 subband). The results of the analysis of clinical FORG 6 H 0.146 (-0.089; 0.263) -0.017 (-0.113; 0.175) 0.2128
neuroimaging data in this subcohort of patients serve  rorg g1 1 0142(-0376;0018) 0010 (0.191:0276)  0.0547
as a basis to consider type | of EEG pattern as an  gorg g2 11 0157 (0442;0.018) 0,027 (-0.109; 0.306)  0.0017
integral neurophysiological marker of ipSilateral focal FORG a IH -0.198 (-0.359; 0.004) 0.103 (-0.108; 0.195) 0.0008
lesion of specific systems of supratentorial localization FORG B1 IH -0.004 (-0.111; 0.171) 0.010 (-0.208; 0.306) 0.9738
in combination with low dysfunction of synchronizing FORG B2 IH 0.208 (-0.066; 0.395) 0.073 (-0.071; 0.277) 0.5313
systems of diencephalic level due to slightly pronounced FORG B H 0.043 (-0.096; 0.182) 0.007 (-0.182; 0.301) 0.7504

displacement of median brain structures.

Type Il of EEG pattern was characterized by more
pronounced dysfunction of the bioelectric activity of AH
and IH. Bilateral elevation of slow-wave activity was
distinctive. 6-range rhythms dominated in its structure,
which was confirmed by corresponding RSRP levels

Table 5. Comparative analysis of IHRA values in frontal and caudal areas of brain
hemispheres in patients with different types of EEG pattern.

Parameters | type of EEG pattern | Il type of EEG pattern
(n =26) (n=20)

of the 6-range (57_7 (46.0; 70.9) % in AH, 60.8 (49.1; IHRA S FR 0.117 (-0.006; 0.261) -0.118 (-0.308; 0.071)  0.0018
70.8) % in IH), RSRP of a-range (4.8 (3.4; 11.5) % in IHRA 61 FR 0.078 (-0.128; 0.199)  0.100 (-0.147; 0.210)  0.9040
AH, 5.3 (3.4; 8.0) % in IH), DTABR (7.9 (4.6; 17.2) in IHRA 62 FR -0.051 (-0.231;0.087)  0.187 (-0.115;0.236) ~ 0.0315
AH, 9.5 (6.0; 13.6) in IH), DTR (2.3 (1.3; 4.7) in AH, 2.6 IHRA 8 FR -0.051 (-0.175;0.110)  0.067 (-0.113; 0.224)  0.2048
(1.7: 3.5 in H), DAR (1.5 (4.6; 19.8) in AH, 11.6 (6.4; IHRA a1 FR -0.145 (-0.199; 0.055)  -0.050 (-0.258; 0.176)  0.5906
19 9’) in IH) TA,R (41(20:5 7)‘in AH. 5.0 (’2 5 6.9) ir; IHRA a2 FR 0.073 (-0.072; 0.217)  -0.147 (-0.403; 0.069)  0.0395
IH). We shéul d noté thé r,Jre. dominanyce.of s.lo;/v-\;vave IHRA o FR -0.055 (-0.166; 0.067)  -0.148 (-0.296; 0.058)  0.5459

L oo . L IHRA B1 FR 0.000 (-0.068; 0.099)  -0.118 (-0.185; 0.000)  0.0707
activity elevation in the IH, which was indicated by IHRA B2 FR 0047 (0.173,0171)  0.143 (:0.243,0088) 03275
the value of IHRA median c.)f 0-range (:0'118 (-0.308; IHRAB FR -0.003 (-0.057; 0.096)  -0.084 (-0.196; 0.015)  0.0466
0.071) versus 0.117 ('.0'006’ .0'.261)’ P= 0'001.8)' The IHRA total FR 0.011 (-0.049; 0.115)  -0.026 (-0.194; 0.084)  0.2856
results of the analysis of clinical and neuroimaging e 0.044 (0191:0177) 0,008 (0.248; 0450) 05906
criteria for the assessment of the severity of damage IHRA 61 OR 0,049 (:0.228: 0.248)  0.129 (-0.398; 0.068) 00707
and dysfunction of cerebral structures in the studied IHRA 82 OR 0.041(:0229;0215)  -0.105 (-0.232: 0.076) 0.4616
subcohort of patients (FOUR score constituted 8 (3; 13), IHRA 6 OR 0,044 (:0133;0103) -0144 (-0316:0.031)  0.1819
septum pellucidum displacement -5 (4; 9), pineal gland IHRA a1 OR -0.145 (:0.385; -0.012) -0.179 (:0.429; 0.146)  0.8693
displacement — 5 (4; 9)) allow to represent the complex IHRA a2 OR -0.023 (-0.200;0.181)  -0.141 (-0.282; -0.030) 0.2048
of these changes in the bioelectrical activity of the brain IHRA G OR 0139 (-0.310; -0.043) -0.116 (-0.375; 0.051)  0.9040
as an integral electroencephalographic marker of deep IHRA B1 OR -0.006 (-0.154; 0.043)  -0.095 (-0.258; 0.044) 04616
depression of synchronizing systems of the diencephalic IHRA B2 OR -0.001 (-0.066; 0.140)  0.056 (-0.117; 0.176)  0.9040
level with the development of functional interhemispheric IHRA B OR 0.010 (-0.145; 0.057)  -0.082 (-0.226; 0.055)  0.5170
diaschisis as a result of the severe dislocation of sub- IHRA total OR -0.059 (-0.188; 0.073)  -0.060 (:0.151: 0.040)  0.9738

tentorial structures. The obtained data are consistent
with the results of other studies. Thus, in the study of
M. Purandare et al. (2018) it was determined that RSRP
levels of 8-, a-ranges, DTABR, DAR in patients with
SSICH were associated with Glasgow coma scale score
and ICHV [12]. In the study by P. Xu et al. (2008) it was
revealed that intracranial hypertension and the develop-
ment of dislocation syndrome in patients with intracere-
bral hemorrhage are accompanied by the elevation of
the absolute spectral power of slow-wave activity with
an accented range within 0.5-3.0 Hz [18]. The study by
G. Assenza et al. (2013) demonstrated the diagnostic

Pathologia. Volume 15. No. 3, September — December 2018

significance of the contralateral elevation of the absolute
spectral rhythm power as a neurophysiological marker
of hemispheric diaschisis in patients in the acute peri-
od of severe supratentorial stroke [3]. In the study of
M. E. Wolf et al. (2017), it was found that generalized
(bilateral) changes of the bioelectric activity of the brain
reflect the severity of supratentorial structures damage in
patients with cerebral ischemic hemispheric stroke, not
the focal ones [19]. The numerous studies demonstrate
a high diagnostic informative value of the integral EEG
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pattern coefficients, which reflect the severity of slow-
wave activity within the assessment of the severity of
acute brain damage of ischemic and traumatic genesis
[2,4,5,17].

The conducted study allowed us to obtain data on
reciprocal changes in the anterior and posterior gradient of
EEG pattern rhythms in patients with SSICH. Thus, type |
of the EEG pattern was characterized by the maintenance
of the negative FORG a-band in both hemispheres, which
indicated the integrity of the interhemispheric organization
of corresponding rhythms, whereas type Il of the EEG
pattern had a bilateral inversion of FORG a-band 0.069
(-0.084;0.306)in AH, 0.103 (-0.108; 0.195) in the IH) due
to a2-subrange (0.106 (-0.125; 0.276) in the AH, 0.027
(-0.109; 0.306) in the IH). The revealed changes in AH
reflected the severity of focal lesions of supratentorial
structures, whereas the genesis of contralateral inversion
of these indicators was due to the decrease of AASRP of
a2-subrange in caudal areas of Pl (as a marker of the de-
pression of pacemaker activity of thalamic structures) in
combination with the elevation of AASRP a2-subrange
in anterior areas of IH (as a marker of the irritation of
non-specific systems of diencephalic level under condi-
tions of pronounced lateral displacement of median brain
structures), which was further confirmed by negative
values of IHRA a2-subrange in the frontal area (-0.147
(-0.403; 0.069) versus 0.073 (-0.072; 0.217), P=0.0395).
The results of clinical neuroimaging data analysis in
the group of patients with type Il of EEG pattern make
it possible to interpret the indicated changes of FORG
a2-subrange in IH combined with the formation of nega-
tive IHRS of a2-subrange in anterior areas of the brain
as a neurophysiological criterion for the assessment of
the dysfunction severity of the midbrain structures due to
their lateral dislocation.

Thus, the study identified EEG pattern types in
patients with SSICH, which reflect the main consistency
of the reorganization of bioelectric activity of the brain in
the acute period of the disease. It was defined that the in-
tegral assessment of the bioelectrical activity of the brain
with the use of the spectral analysis is characterized by
a high sensitivity (over 90%) to changes of the functional
state of cerebral structures in the onset of SSICH, which
explains the expediency of the determination of EEG
pattern type (in accordance with the developed neu-
rophysiological diagnostic criteria) in order to improve
the integrated assessment of damage severity of brain
structures in this group of patients. It is also necessary to
conduct further prospective studies as for the correspond-
ing statistical power for the verification of the prognostic
informative value of the integral assessment of the EEG
pattern in patients with SSICH.

Conclusions

1. Integral EEG patterns were identified in patients
with cerebral hemorrhagic hemispheric stroke, which
take into consideration the totality of spectral analysis
parameters of spontaneous bioelectric activity of both
hemispheres (relative spectral power, intra-hemispheric
zone differences, interhemispheric rhythm asymmetry).
These types of EEG pattern are associated with the func-
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tional state of subtentorial structures (Chi-squared = 38.5,
P < 0.0001) and the neuroimaging criteria of midline shift
severity (Chi-squared = 21.4, P = 0.0001).

2. Bilateral domination of the RSRP &-range with an
accentin IH in combination with FORG inversion of a-range
due to elevation of the a2-subrange in the anterior areas
of IH in patients with SSICH is an informative integral
electroencephalographic diagnostic criterion for medium/
severe dysfunction of subtentorial structures (sensitivity —
94.7 %, specificity — 92.6 %), whereas ipsilateral increase of
RSRP of &-range with the dominance of 6-range rhythms in
slow-wave activity structure in combination with smoothing
of zonal differences of a-range rhythms in AH in patients
with SSICH the reflects focal lesion of the hemisphere in
combination along with the low dysfunction of subtentorial
structures or with the absence of the latter.

The perspective for the further scientific research
is the research is the elaboration of EEG criteria for
the prediction of SSICH acute period outcome.
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MeTa po60oTH — BMBUMATU paHHi MOPEOIOriyHi 3MiHM KOMiHHOMO cyrnoba LypiB nicns ekcrnepyMeHTasnbHOro onioigHOro
BNMMBY.

Matepianu Ta Mmetoau. Matepian gocnimkeHHs — ctateBo3pini 6e3nopogHi wypu-camui (n = 16) macoto 80 r, Bikom 4,5 Mi-
csus. TBApUH NOAINUNKM Ha 2 rpynu: ekcnepuMeHTarnbHy | KOHTPObHY. EkcnepumeHTanbHuM wypam (n = 10) pobunu iH'ekuii
po34uHy HanbydiHy rigpoxnopuay aurigparty B/M 3080, LoAeHHo 1 pa3 Ha o6y BNpoaoBx 7 4ib; novaTkoBa 4o3a npenapary —
8 mr/kr. Tak cTBOpOBany yMOBMW XPOHIYHOIO onioigHoro Bnnmey. LLlypy KOHTpOnbHOI rpynu (n = 6) npoTsrom 7 4io oTpumysanu
iH eKLT ¢pisionoriyHoro posyunHy B/M’'s30B0. [Insi ricTONOrYHOTO AOCIMKEHHS! BUKOPUCTANM AUCTanbHUI enicia CTErHoBoi Ta
MPOKCUMarnbHUIA enigi3 BENMKOroMinKoBOi KICTOK LLypiB, BPaxoByto4M 30epexeHHs TonorpadiyHoro CriBBiAHOLLEHHS CTPYK-
TYPHUX KOMMOHEHTIB KoriHHOro cyrnoba. MctonoriyHi npenapaty nicns AekanbuyHalii 3abapenoBany remMaTokCuniHoM Ta
€031HOM, a3ypoM Ta azaHoM 3a [eiaeHranHoM. BuMiptoBany TOBLLIMHY NOKPUBHOTO CHHOBIANLHOTO Lapy cyrnoboBoro XpaLua.

Pe3ynkratu. B ekcneprmeHTansHMX TBApUH Micns Aif oniaTiB NopyLwyeTbCs apXiTEKTOHika CyrnoboBoro xpsiLla, BiabyBaeTbCst
MOTOHLLIEHHS NOKPUBHOIO CMHOBIANBHOTO LApy CyrnoboBoro Xpsila. BraHayeHa TeHAeHLIs 40 3MEHLLEHHS KiNbKOCTi XOHAPO-
LMTIB Y 30Hi Nponicpepallii, @ Takox [0 3aranbHOr0 CTOHLLEHHS Xpsilla.

BucHoBku. Y paHHbOMY NepioAi onioigHOMo BMNUBY Y CTPYKTypax KONiHHOO cyrnoba ekcrneprMeHTanbHyX LLypiB BUHWKaKOTb
3MiHW B CUHOBIaNbHOMY LUapi Ta B 30Hi MponidepaLlii XOHAPOLMTIB, siki MOXyTb OyTV nepesyMOBOK HACTYMHWX NATONOTYHNX
nposiBiB ONioigHOI XoHAponarTii.

PaHHKe MOp(I)OI\OWI'-IeCKVIe W3MEeHeHUA CyCTaBa KpbiC NOCA€ ONMUOUAHOI0 BAUAHUA

K. U. BoliueHko

Lienb paboTkI — 1ccrnenoBaTh paHHUE MOPONOrMYeckyie UI3MEHEHMS KOMEHHOTO CyCTaBa KpbIC NOCHE SKCNePUMEHTANBHOMO
OMV1OWAHOTO BIUSIHUSL.

Marepuanbi n metogbl. Matepuan nccnenoBaHust — nonoeo3perbsle 6ecnopoaHble Kpbickl-camubl (n = 16) maccon 80 1, B
Bo3pacte 4,5 mecsua. XXMBOTHbIX NOAENNIN Ha 2 FPyNMbl: 3KCNEPUMEHTANBHYHO 1 KOHTPOITbHYI0. DKCMEPUMEHTaNbHBLIM XWBOT-
HbIM (N = 10) NPOBOANIN MHBEKLMM pacTBOpa HanbyduHa rMapoxnopuaa aurnapata B/MbILeqHo 1 pa3 B CyTkU B TeveHue 7
[Hel; HaYarnbHas fo3a — 8 mr/kr. Takum 06pa3om co3aanm yCroBKs XPOHNYECKOro ONMOUAHOTO BAMSHUS. KpbiChbl KOHTPONBHOM
rpynnbl (N = 6) Ha NPOTSXXEeHUM 7 CYTOK NOMyYani MHbEKLIM U3NONOrMYECKOro pacTBopa B/MbILLEYHO. 1N rMCTONOM4YeCckoro
1ICCrenoBaHns UCMONb30Bany AncTanbHbIA anutna 6espeHHoN 1 NpoKCUMarbHbIA anugn3 6onbLLe6epLOBO KOCTU KpbIC,
y4nTbIBas COXpaHeHWe Tonorpachuieckoro COOTHOLLIEHUS CTPYKTYPHBLIX KOMMOHEHTOB KOMNIEHHOro cycTaBsa. [McTonornyeckue
npenapartbl nocre AekanbLnHaLmm OKpaLlMBani reMaTokCMiMHOM U 303MHOM, a3ypoM W a3aHoM Mo ['enaeHranHy. Mamepsanu
TOMLLMHY NOKPOBHOMO CMHOBMAmbHOMO CIOS CYCTaBHOTO XpsLLa.

Pesynbrathbl. Y aKCrepUMEHTambHbIX XKMBOTHbIX MOCIE AECTBIUS ONUATOB HAPYLLAETCS apXWUTEKTOHMKA CYCTaBHOM XpsiLlia,
MPOUCXOANT UCTOHYEHWNE MOKPOBHOMO CMHOBMAITBEHOTO CIIOSi CYCTABHOMO Xpsilla, YCTaHOBMEHa TEHAEHUMS K YyMEHbLUEHWIO
KONMYecTBa XOHAPOLMTOB B 30HE NponudepaLi, a Takke K 0BLIEMY UCTOHYEHMIO XPALLA.

BbiBoAbl. B paHHeM neproze onvMouaHoro BIIMSIHUS B CTPYKTYpax KONEHHOTO CycTaBa KCrepUMEHTarbHbIX KpbIC BO3HUKAKT
U3MEHEHUsI B CUHOBMArbHOM Croe U B 30He nponudepaLmny XoHAPOLMTOB, KOTOPbIE MOTYT BbiTb NPUUYMHOA NOCHEAYHOLLMX
MaTonorMyeckux NPOSIBNIEHNI ONMOVAHON XOHAPONaTUX.

Early morphological changes in the knee joint of rats after opioid exposure

K. I. Voitsenko
The objective is to study early morphological changes of rats’ knee joint after experimental opioid exposure.

Materials and methods. Research material is mature, non-breeding male rats 4.5 months old (n = 16) with body weight
80 g. Animals were divided into 2 groups: experimental and control. The experimental group of rats (n = 10) got the injection
of nalbuphine hydrochloride intramuscularly, one time per day during 7 days; initial dose — 8 mg/kg. The condition of chronic
opioid exposure has been modeled. The rats of control group (n = 6) got the injection of physiological solution intramuscularly
during 7 days. The distal epiphysis of rat thigh and proximal epiphysis of rat tibia taking into account the preservation
of topographical correlation of the knee joint structural components have been used for histological analysis. Following
decalcination, the histologic specimens have been stained with hematoxylin, eosin, azure and azan by Heidenhain. The
thickness of the cover synovial layer of articular cartilage has been measured.
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Results. The architectonics of articular cartilage distorts, the cover synovial layer of articular cartilage gets thinner due to
experimental action of opiates. There is also tendency towards volume decrease of chondrocytes in proliferation zone and

thickness loss of the cartilage.

Conclusions. At the early stage of opioid exposure the structure abnormality of laboratory rats’ knee joint can be seen
in the synovial layer and in the zone of chondrocytes proliferation. These research data can be a prerequisite for opioid

chondropathy.

3a JaHMmu cyyacHoi CTaTUCTWKK, NaTonorii KiICTKOBOI,
M’5130BOi CUCTEM Ta YPaKEHHS! CMOJYYHOT TKaHUHK CTa-
HOBMSATb HANMOLLMPEHILLY rpyny cepen AiTen nianiTkoso-
ro BiKy [1]. 3a ocTaHHi pokM Benuka KinbkicTb A0CHILKEeHb
npucesiyeHa NpoGnemMi HEKOHTPONBLOBAHOIO BXUBAHHS
CUSTbHOAINHKX | NCUXOTPONHMX Mpenapartis MegnyHo-
ro Ta CyporaTtHoro noxomxeHHsi [2,3]. € pobotu, Wwo
NPUCBAYEHI BUBYEHHIO BNMBY OMiatiB Ha MOpdonorito
BHYTPILLHIX OpraHiB i HEPBOBOI cucTemu: CiTkiBky [4,5],
Mo3040K [8,9], miokapp [10], 06oa0BYy kuwky [11], Mo30-
nucte Tino [12]. OnybnikoBaHi AaHi, Lo cBigyYaTb npo
MOLUMPEHICTb 3aXBOPHOBaHb OMOPHO-PYXOBOTO anapary
B 0cib i3 3anexHicTio Big oniaTie, AKi NpuiMaloTb Hap-
KOTWYHI 3He6GontoBanbHI npenapatu. M. Ezzatabadipour
et al. (2011) pocnimxysanu BNIMB MOPiHY Ha CTPYK-
TYPHY OpraHisauito enichisapHoro xpsiLa cTaTeBo3pinmx
Lwypis [13]. Hes’sicoBaHUM 3anuLIaeTbCs NMTaHHS LWOJO
NPOSIBIB TOKCUYHOI XOHAPOMATii Ha OCHOBI ONiOIAHOMO
BMIMBY Ta MOSIBU, HAPOCTaHHS AereHepaTuBHUX 3MiH
CTPYKTYPHUX KOMMOHEHTIB KoniHHOro cyrnoba. [letanbHe
BUBYEHHS! CyrnoboBMX NOBEPXOHb KOMiHHOTO cyrnoba B
eKcnepyMeHTanbHOMY acnekTi Mae BENKE TEOPETUYHE
3HAYEHHS 1151 BCTAHOBMEHHS! 3aKOHOMiIPHOCTEN MOSIBMI
Ta HapOCTaHHS MaToOMOPOMNOriYHNX NPOSBIB HA TN
BMNMBY oniaris.

MeTta pobotu

BuBunTM panHi mopdonorivHi 3MiHK KoniHHOro cyrnoba
LLYypiB MiCnst eKcrepyMeHTanbHOro onioigHOro BRnvBY.

Martepianm i meToAU AOCAIAKEHHA

[JocnigxeHHs 3gicHiny Ha 16 cTaTteBo3pinux 6es-
nopogHuX Lypax-camusax macoto 80 r, Bikom 4,5 mic.
TBapwH NOAINMAN Ha 2 rPYNU: eKCrnepuMEHTanbHY | KOH-
TponbHy. EkcnepumerTansHum wypam (n = 10) pobunm
iH’ekuii po3unHy HanbydiHy rigpoxnopugy Awrigpary
B/M’130B0, LoAeHHO 1 pa3 Ha Jo6y B 04HOMY MPOMIXKY
yacy (10-11 roguHa paHky) npotsarom 7 gi6. MNMoyaTkosa
[o3a npenaparty craHosuna 8 mr/kr. Tak cTBoproBanu
YMOBM XPOHi4YHOrO onioigHoro Brnuey [6]. KoHTponbHa
rpyna (n = 6) npotsarom 7 4ib otpumyBana iH'exuii iai-
OMOri4YHOrO PO34MHY B/M’I30BO B OAHOMY MPOMIXKKY Yacy
(10-11 roguHa paHKy).

Yci TBapuHu nepebysanu B ymoax Bisapito. Pobora,
Lo cTocyBanacs NUTaHb YTPUMaHHs, AOMAAY, MapKy-
BaHHS, Ta BCi iHWI MaHinynauii BUKOHanM, AOTPUMYLO-
YUCb MONOXeHb «EBPONENCbKOI KOHBEHLi NPO 3axmcT
XpebeTHNX TBapWH, ki BUKOPWUCTOBYIOTLCS ANs eKcre-
PUMEHTanbHMX Ta iHLWMWX HaykoBwWX Uinei» [CTpacbypr,
1985], «3aranbHuX €TUYHUX NPUHLMNIB EKCNEePUMEHTIB
Ha TBapuHax», WO yxsaneHi MNepwum HauioHansHUM
KoHrpecom 3 Gioetuku [Knis, 2001]. Komicis 3 GioeTukm
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J1bBIBCbKOrO HaLiOHANIbHOTO MEeAUYHOrO YHIBEPCUTETY
iMeHi [JaHuna Manuubkoro BCTAHOBWNA: HayKoBi 4OCHi-
[DKEHHS BignoBigaloTb eTUYHUM BUMOTraMm 3rigHo 3 Haka-
3om MO3 Ykpainn Ne 231 Big 01.11.2000 p. (npotokon
Ne 10 Big 26.12.2011 p.).

[n§a ricTonoriyHoro AoCnigXeHHa BUKOpUCTanu
AMcTanbHUA enidoia CTErHOBOI Ta NPOKCMManbsHUIA enidia
BEJTIMKOTOMINIKOBOI KIiCTOK LLypiB, BpaxoByun 36epe-
XXEHHS TonorpadiyHOro CniBBIAHOLIEHHS CTPYKTYPHUX
KOMMOHEHTIB KoniHHOro cyrnoba. icTonorivHi npenapatu
nicna aekanbUmHaLii 3abapenoBany reMaTokcuniHom
Ta eo3/HOM, a3ypoM Ta asaHoMm 3a lengeHranHom [7]. Y
3pi3ax BUMIpOBa TOBLLMHY MOKPUBHOMO CUHOBIANbHOMO
wapy cyrnoboBoro xpsiLia. [JaHi onpaLiboBaHO METOLOM
BapiaLifiHOi CTaTUCTUKW.

PesyAabTati

Y TBApUH KOHTPOMLHOI rpynit B Cyrno60BOMY XpsiLL AuC-
TanbHoro enigiisa CTErHOBOI KiCTkM f0Bpe BisyanidytoTb-
CS1 XOHAPOLWMTM BCIX 30H (puc. 1). Y ekcnepuMeHTanbHUX
LLypiB NiCNs 3aBEpLUEHHS eKCNEPUMEHTY B NMOPOXHUHI
cyrnoba Bu3Ha4unnm 06p1BKM TkaHWH. [puBepTae yBary
MOPYLLEHHS CTOBMYACTOi CTPYKTYpy Cyrno6oBoro xpsiia
LLypiB eKCnepuMeHTanbHoI rpynu. Ha BigMiHy Bif KOH-
TPOMbHUX LLYPIB, B €KCEPUMEHTANbHNX TBAPUH YiTKY
MeXy Mix MophodyHKLIOHANBHUMM 30Hamm cyrnobo-
BOrO XpALL@ He BU3HAYMIK. XOHAPOLMTM pO3nodineHi
HepiBHOMipHO. CyrnoboBuit xpsiLy HabyBae Mo3aiyHOi
CTPYKTYpM, LuTOonnasma OinbLUOCTi XOHAPOUMTIB YCiX
MOpOdYHKLiOHaNbHWX 30H Bakyoni3oBaHa. Y cyr-
noBoBoMYy XpsiLLi eKCiepUMeHTaNbHNX TBAPUH BUSIBUMN
AiNSHKN PO3BONOKHEHHS MOKPUBHOTO CUMHOBIaNbHOIO
wapy cyrnoboBoro xpsia 3 yTBOPEHHSIM Ha #oro no-
BEPXHi HEOAHOPIAHMX 3arnunbneHb, SKi po3TalloBaHi
nepeBaxHo Ha nepudepii cyrnobosoi noBepxHi (puc. 2).
Bu3Haumnu NOro NOTOHLIEHHS MOPIBHAHO 3 KOHTPOIb-
HUMK TBapuHamu (12,33+ 0,26 mkm i 16,94 + 0,45 Mkm
BignoBigHo). basanbHa nnacTuHKa TOHKa, nepeprByac-
Ta. BusiBneHi AinsHku pynHyBaHHS OCHOBHOI PEYOBUHU
MOKPMBHOIO CMHOBIANbHOTO LUapy CyrnoboBoro xpsiia.
CnocTepirany AemackyBaHHS KOMareHoBWUX BOMOKOH
MOBEPXHEBOI 30HU, BHACMIAOK YOrO (IKCYIOThb AiNSHKM
Pa3BOMOKHEHHS MiXTepuTopianbHOro MaTpukcy. Ha
BiAMiHY Bifj KOHTPOMNbHWX TBApPWH, Y MEpexigHin 30Hi
cyrno6oBoi Kancynm ekcnepuMeHTanbHUX LLypiB BU3Ha-
YUNM HeynopsiAKoBaHe pOo3TallyBaHHS BOMOKOH, KOTPI
BMNITAKOTLCS B KICTKOBY TKaHUHY.

B enichisapHOMy XpsiLLi eKcriepuMeHTanbHUX TBapuH
BM3HAYMNN TeHOEHLII0 [0 3MEHLLUEHHS KinbKOCTi XOH-
JpouMTIB Y 30HI Nponidepalii, @ TakoX A0 3aranbHOro
CTOHLLEHHS XpALLa.

B ekcnepumeHTanbHMX LypiB NOPYLLYETLCH apXi-
TEKTOHika nepexiaHol YacTuHK cyrnoboBoi Kancynu, Lo

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

387



388

OpwuriHaAbHI AOCAIAKEHHSA

Puc. 1. MNopoxHuHa
KoniHHoro cyrnoba
Lypa B HOpMi.

1: noBepxHeBa NnacTuH-
Ka cyrno6oBoro xpsiLa;
2: XOHAPOLMTY MOBEpX-
HEBOI 30HU; 3: XOHAPO-
LTV NEpexigHol 30HM;
4: XOHpOLUTY rnnbokoi
30HU; 5: cyrnoBosuit
XPALL, HAKOMIHHMKa;

6: cyrnoboBuil XpsiLLy
avctansHoro enidiaa
CTErHOBOI KICTKM.
3abapaneHHs rema-
TOKCUIIHOM Ta €03un-
Hom. 36.: x200.

Puc. 2. Cyrno6osuit
XPALL, ANCTamNbHOTO
enicpiza cTerHoBoi
KICTKM Lypa Ha 7 [oby
onioiAaHoro BrNyBY.
3abapaneHHs rema-
TOKCUNIHOM Ta €03u-
Hom. 36.: x400.

NPOSIBNSETLCA NOTOBLLEHHSIM, 3BUTICTHO BOITOKOH, SiKi BNi-
TalTbCS B MATPUKC XpALLA, AePOPMYIOTH 10ro. BusHaum-
v 36inbLLIEHHS PO3MIPIB BEHO3HUX | NiMA)aTNYHUX CYAVH,
NOCTYNOBE MOTOBLUEHHS Ta NiMoLMTapHY iHINLTpaLto
iXHbOI CTiHKM. CuHOBIanbHUIA Wwap cyrnoboBoi kancynu
HabpsAKNMIA, BUABUNM 0cepeakn NimgoLuTapHoT iHinb-
Tpawji Ta chopmoBaHi nimcoigHi By3nuku. Cnoctepiranm
36iMbLUEHHS LLapyBaTOCTi MOKPUBHOTO LUApPY CYHOBIanb-
HOrO LUapy Ta 3POLLEHHS 11010 3 CyrnoboBMM XpsiLLEM.

06roBopeHHA

IMy6nikaLji ocTaHHIX poKiB CBigYaTh NPO HEOAHO3HAYHICTb
BMNVBY NpenapatiB OnioifAHOI rPynu Ha KNiTUHHOMY,
TKaHUHHOMY Ta opraHHomy piBHsX [8—12]. Ane cepen
[Kepen BiTYM3HAHOI Ta 3apybikHOI chaxoBoi nitepatypu
Maiike He BUSIBUNM POOIT, LLO BMCBITIIONOTbL BMSIMB MNpe-
napariB OnioigHOI rpynn Ha CTPYKTYpHY Aectabinisavito
KNITUHHUX LUapiB XPSLLOBOTO MOKPUTTS KOMIHHOTO Cyr-
noba. BcTaHOBNEHO, WO B €KCEpUMEHTarbHIX LypiB
BM3HAYa€TLCA MOPYLLEHHS LiNICHOCTi MOKPUBHOTO CUHO-
BianbHOro Lwapy cyrnobosoro xpswa. Lie npussoanTs A0
LEeCTPYKLUii MaTpuKey 11 6azanbHOi NNacTUHKK NOKPUBHOTO
CVHOBIaNbHOTO LAY, LU0, CBOEH YEPTot0, BiAKPUBAE [0-
CTYN CYHOBIanbHil PiayHi 4O XOHAPOUMTIB CyrnoboBoro
xpsiwa. CnocTepirany po3BOMOKHEHHS Ta CTOHLUEHHS
MOKPMBHOMO CWHOBIANBHOTO LWapy CyrnoboBoro xpsua,
1oro iHdinsTpaLia nimcoumtamu. MNoTOBLYEHHS CTiHKM
BEHO3HWX | NiMdaTU4HMX cyamH cyrnoboBoi Kancymu
NPU3BOANTbL A0 PO3BUTKY TKAHWHHOI TiMOKCii kancynu,
il HabpsiKy BHACMIZOK NOPYLUEHHS BIATOKY. 36iNnbLUeHHS
PiBHS1 MiNOKCIT NPU3BOANTL 10 aKTWBALii EHAOTENIanbLHOro
CyAMHHOro hakTopa pocTy, Lo Le Binblie nocunioe
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npouec gectpykuii [14]. OTpumani aani wopo mopgono-
MYHMX 3MiH TKaHWUH KOniHHOrO cyrnoba Ha Tni TpuBanoro
BNMVBY oniaTis 36iraloTbCs 3 pesynsratamu, ski oTpyMany
nifl Yac BUBYEHHSI PEaKTUBHOCTI KOMiHHOTO cyrnoba npu
eKcrnepuMeHTanbHoMy ocTeoapTposi [15]. CTpyKTypHi
3MiHV enigisapHOro xpsiLLia eKCnepUMeHTanbHNX TBapuH
BiAMoBigaloTb AaHnM, LWo otpumani M. Ezzatabadipour
et al. (2011), skwin onucyBaB NOTOHLLEHHS enichizapHOro
XpsilLia CTaTeBo3pinyX LLypiB NiCns TPUBANOro BBEAEHHS
mopdiHy [13]. B pesynerarti onioigHOro BNnvBy BUHU-
Kanu LecTpyKTUBHO-AereHepaTuBHi 3MiHM cyrnoboBoro
Xpsilla, WO CynpoBOMXKYBaNMCh NOSIBOKO y3yp i nodyar-
KoM ¢popMyBaHHs hibpo3Horo naHHyca. MopdonoriyHi
3MiHW CTPYKTYp KOrMiHHOTO cyrnoba, iMOBIpHO, MOB’'si3aHi
3i 3MEHLLEHHSIM piBHS TecTocTepoHy [13]. OnucaHo, wo
B XOHZpouuTax i cuHoBioumTax BinbyBaeTbCs EKCrpecist
peuenTopiB Ao oniaris [16], Wwo Moxe obrpyHTOBYBaTU
MOXMNMBICTb MPSIMOrO TOKCMYHOIO BMMMBY OniaTiB Ha
CyrnoboBuii XpsiLLl.

Omxe, NaToMOpOOriyHi 3MiHW Y TKaHWHAX Pi3HMX
OpraHiB npv BNnuBi OMioigHOro aHanreTuka, sk Big3Ha4eHo
B pesynbratax HasaHWX OOChifXeHb, MaloTb MO3aiyHi
NpOsiBY Pi3HOI iHTEHCMBHOCTI. Came Lie 3yMOBUMO aKTy-
anbHICTb 34jAICHEHHS EKCNEPUMEHTANBHOTO AOCTIIKEHHS
naToMopOnoriyHMX NPOSIBIB OMiOIAHOMO BNMBY Ha No-
pyLLeHHs cTpaTudikaLii KNITUHHUX enemMeHTiB Yy Lapax
XPSILLOBOTO MOKPUTTS KOMiHHOTO cyrnoba.

BucHOBKU

1. BCTaHOBMEHO, WO B eKCNEPUMEHTANbHNX TBapyH
nicns Aji oniaTiB NOpyLIyeTbCA apXiTeKToHika cyrno6o-
BOTO XpsiLLa, BiAOYBAETLCA MOTOHLIEHHS MOKPUBHOTO
CMHOBIanbHOrO Lwapy CyrnoboBOro Xpsilia NOpPiBHSHO 3
KOHTpOMnbHUMM TBapuHamu (12,33 + 0,26 mkm Ta 16,94 +
0,45 mKm BignoBigHO).

2. B enidhizapHoMy XpsiLLi ekcnepuMeHTanbHKX TBa-
PWH crocTepirany TEHAEHUiK 40 3MEHLEHHS KiflbKOCTi
XOHAPOUWMTIB y 30Hi Mponichepallii, a Takox 0 3aranbHOro
CTOHLLEHHS! XpsLLa.

MNepcnekTvBM noganblumx gocnigxeHb. BceTa-
HOBMeHi MopchonoriyHi 3MiHW KoniHHoro cyrnoba nicns
€KCMepYMEHTarbLHOrO OMioiAHOrO BMMBY MOXYTb OyTu
MOP@OMOriYHUM NIAFPYHTAM AN BUBYEHHA Hagani
nposiBiB onioigHoi XoHAponaTii B AnHamili nepebiry ekc-
NepPUMEHTanbHOI OMioiAHOIT IHTOKCKKALi.
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MeTa po60Tu — Ha niacTaBi aHanisy CBITOBOro AOCBIAY BU3HAYMTY JOUINBHICTL 3anpoBalKeHHs eBTaHasii B YkpaiHi.

EBTaHasis — HanbinbLL cynepeynvBa Ta HEOLHO3HAYHA TEMa HayKOBMX AOCTILKEHD, WO nepebyBae Ha MeXi MeauunHy Ta
npaBa. lig NOHATTSM eBTaHasii Po3yMitoTb BUA MOBEHKA MEAUYHOrO MpaLiBHUKA (4is, 6e3hiAnbHICTb YK PiLLEeHHSs), SKuiA
BUYMHSIETLCS CBIAOMO Ta YMWCHO, @ TaKOX CNPSIMOBAHWIA Ha NPUNWHEHHS HECTEPMHUX CTpaXaaHb ((Pi3nyHOro, NCMXiYHOTO,
MOpasbHOTO XapaKkTepy TOLLO), 34iACHIOETLCA 3a HEOAHOPA30BUM Ta OAHO3HAYHUM NPOXaHHSAM NalieHTa (a y Bunagkax, LWo
nepenbayeHi 3aKkoHOM, NOro 3aKOHHOTO NPEeLCTaBHMKA), 38 YMOBY 10r0 MOBHOI, CBOEYACHOT Ta 06’€KTUBHOI iH(hOPMOBaHOCTI
NPO HacniZK1 Takoro BTPYYaHHS, O Mae peaynsTaToM CMepTb.

Y CBiTi HemMae eayHOTO Niaxody 4O NWUTaHb Neranidaii esTaHasii. HuHi dhopMyeTbea TeHaeHLUis Woao neranisadii nacueHoI
eBTaHasii y NpaBoBWX NOpPsiaKax OKPEMIUX eKOHOMIYHO PO3BMHYTUX kpaiH. OHak oMy nepeayBana cepiio3Ha cycnifibHa no-
nemika 3 HalLLMPLLVM 3a5Ty4eHHsIM 10 HET KpiM 0PUCTiB MPEACTaBHUKIB MeAULIMHK, 6ioeTukw, dinocodii, coLionorii, iHLLMX HayK.

Monpwu cchopmoBaHi TpeHaw, eBTaHasis B OLHOMY CBOEMY NpOsiBi, POPMi HE MOXeE BBaXXaTWCb LOCTATHHOK NPABOBOIO Nif-
CTaBOM 1151 N030aBMNEHHS NIOAVHY XMTTS Ta BiAMNOBIAHOTO NPUNUHEHHS ii NpaBa Ha XUTTS. [PiopUTETHUM HAaNPSIMOM PO3BUTKY
nosWHHa ByTu He Neranisalis eBTaHasii, a po3BUTOK NaniatyBHOI 4OMOMOrY, KOTpPa Mae Ha METi yCyHeHHs 6onto Ta BCebiuHy
MiATPUMKY NALEHTIB, YNEHIB iXHiX CiMER, a TaKoX iHLWKX OCiO.

MpaBo Ha 3BTaHA3MI0: 32 UAU NPOTUB?

P. A. CtedaHuyk, A. A. AHuyK, M. H. CtedaHuyk, H. A. CtedaHuyk, H. E. Braxusckasn
Llenb paGOTbI — Ha OCHOBaHMM aHann3a MMpoBOro OnbITa onpeaennuTb Ll,eJ'IeCOOGpaSHOCTb BBeeHUd 3BTaHa3nn B YKpaMHe.

OBTaHa3sns — Hanbornee cropHasi U Heo[HO3HaYHas TeMa Hay4HbIX UCCIEA0BaHNI, KOTOPasi CTOUT Ha rpaHi MeauULMHbI 1
npa.a. [of NOHATMEM 3BTaHa3UM MOHUMAIOT BiAZ NOBEAEHUs MeanLIMHCKOro paboTHUKa (oencTeune, GesneiicTane Unu peLue-
HYe), KOTOPbI COBEPLLAETCS CO3HATENbHO U YMbILNIEHHO, @ Takke HanpaBneH Ha NpekpaLleHne HeBBIHOCKMbIX CTpaLaHui
(dbmanyeckoro, NCUXMYECKOro, HPABCTBEHHOTO M MHOTO XapakTepa), OCYLUECTBSETCA M0 HEOAHOKPATHOM W OHO3HAYHOM
npock6e nauveHTa (a B cryyasx, NpedyCMOTPEHHbIX 3aKOHOM, €r0 3aKOHHOTO MPeACcTaBuUTeNs), MPK YCIOBUK ero NoHOM,
CBOEBPEMEHHO 1 0GbEKTUBHOM MHC(OPMMPOBAHHOCTY O MOCNEACTBUSAX Takoro BMELLATenbCTBa, KOTOpoe B pesyrnbrare
MPUBOANT K CMEpTU.

B MUpe HET edMHOro noaxoda K Bonpocam nerann3aunn 3BTaHasuu. CerogHsi (bopMMpyeTcn TeHAeHUMA nerann3aunu
NacCBHON 3BTaHa3uM B NPABOBbIX MOPSAKAX OTAENbHbIX 3KOHOMWUYECKW Pa3BUTbIX CTPaH. OpHako 9TOMY npefLlecTsoBana
cepbesHasn obLiecTBeHHasi nonemuka ¢ Havnbonee LLUMPOKNM MNpuBnevYeHnem K Hen Kpome opucToB I'IpeLI,CTaBMTeJ'IeVI megu-
LMHbI, 6GMO3THKN, dL)VIJ'IOCOCbVIVI, COLMONOrnn N UHbIX HayK.

HeCMOTpFI Ha CroXusLUneca TpeHabl, 3BTaHasna H1 B OAHOM M3 CBOUX npoaneHvuZ n CbOpM HE MOXET CYMTaTbCA AOCTaTOu-
HbIM OCHOBaHWEM 114 NNLLIEHNA YenoBeka XU3HU N COOTBETCTBYHOLLErO NpekpaLleHnsa ero npasa Ha XU3Hb. rlpVIOpVITeTHbIM
HanpasneHuem pasBUTUA OOMKHa ObITb HE Nneranusauysi 9BTaHaswy, a pasBuTME NanIMaTMBHOM NOMOLLM, KOTOpas UMeET
Lienbto yCTpaHeHne 6onm n BCECTOPOHHIOK NoAAEePXKKY NaUMEHTOB, YreHOB X cemen, a Takke UHbIX NuL,.

The right to euthanasia: for or against?

R. 0. Stefanchuk, A. O. Yanchuk, M. M. Stefanchuk, M. O. Stefanchuk, N. Ye. Blazhivska

The purpose of the research is to determine the feasibility of introducing euthanasia in Ukraine based on the analysis of
world experience.

Euthanasia is the most controversial and ambiguous topic of scientific research, which is on the brink of medicine and law.
Euthanasia is the type of behavior of the medical officer (action, inaction or decision) committed consciously and intentionally,
and also aimed at ending the unbearable suffering (physical, mental, moral and other characters), carried out on a repeated
and unambiguous request of the patient (and his legal representative), subject to his complete, timely and objective awareness
of the consequences of such interference resulting from the death of the patient.

In the world there is no single approach to the issues of legalization of euthanasia. Today, the tendency towards legalization
of passive euthanasia in the legal order of some economically developed countries is developing. However, this was pre-
ceded by a serious social controversy on this issue with the widest possible involvement of it, in the law, medicine, bioethics,
philosophy, sociology and other sciences.
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However, in spite of the established trends, euthanasia in none of its forms can be considered as a sufficient legal basis
for depriving a person of his life and the corresponding termination of his right to life. The priority direction of development
should be not the legalization of euthanasia, but the development of palliative care, which aims to eliminate pain and provide
comprehensive support to patients, members of their families, and others.

Cepepn ycix Moxnueux nigcTae, SKki NpeTeHayTb Ha
BU3HAHHS X 4OCTaTHIMM B KOHTEKCTi MPUNUHEHHS NpaBa
(hisanyHOT 0COOM Ha XKUTTS, NEPLLICTb Cepen HayKoBUX
JOCTIDKEHD Y Ui cchepi HanexwTb eBTanasii. ETumonoris
MOHSATTS «eBTaHa3in» («eBTaHa3isn», «EBTAHACIA», «ENTa-
Hagis») — Bif JaBHbOrPELIbKVX CMiB «XOPOLLMAY («euy) i
«cMepTby («thanatos»), WO pasom MOXe TnymaqnTuCh
SIK «XOpOoLUa CMEPTbY.

lMepLue BUKOPUCTAHHSA LibOro TepMiHy 3adpikcoBaHe
B XVI cTopivyi aHrnincekum inococom PpeHcicom
BekoHoM, sikuiA, JOCNImKY04M Lie NuTaHHs y npaui «[po
TigHICTb Ta MPUMHOXEHHS Hayk» («Advancement of
Learning»), BinaHayaB, L0 060B’I3KOM J1iKapsi € He TifbKK
BiJHOBMEHHS! 30OPOB’SA, ane 1 NONerweHHsa cTpaxaaHb
i MyK, CpUYMHEHUX XBOPOOO. Ane Take MomnerLueHHs
6onto mae BigbyBaTWCa He Tinbku B pasi, KON BOHO
NPU3BOAWTL 4O OdYXaHHS, arne 1 Konu CnogiBaHHs Ha
MOPSATYHOK HEMae. Y LibOMy pasi, SK Bi3Ha4aB BYEHWN,
NOTPIGHO 3pobUTH CaMy CMepTb NEerkow Ta YMUPOTBO-
PEHOI, i 3 OrNAy Ha Lie eBTaHagis Bxe € wactam [1].

MoHATTA eBTaHasii noniceMaHTU4He, rapMOHIiHO
NoeaHYE MEOUYHUIA, GIONOriYHNIA, peniriiHWiA, NpaBoBWIA,
MOparbHO-eTUYHWIA Ta iHLWi acnekTu. besymoBHo, niaBu-
LLEHWN iHTepec A0 NUTaHHS eBTaHa3ii MOXHA NOSICHATW
CTPIMKVMM NPOrpecoM y pO3BUTKY TEXHOMOTIN | MEQULIMHM,
3anpoBaXeHHsIM POBOTOTEXHIKW, METOAUK XMTTE3abEe3-
NEYEHHS TOLLO.

AHanisylum yci «nmocu» Ta «MiHycu» HaBeaeHKX
BI3HAYeHb, MOXXEMO BUINIUTW OCHOBHI XapaKTepHi pucu
NOHATTS «eBTaHasis». MNo-nepLue, NOHATTAM Mae GyTu
OXOrnreHa neBHa AisnbHiCTb. [ig NOHATTAM AiANbHOCTI
po3yMieMO MOBEAIHKY Yy POpMi SK aKTUBHUX Ain, TaK i
nacuHoi 6e3aisnsHocTi. Kpim Toro, AisnbHICTb NOBUHHA
30iNCHIOBATUCA CneLjianbHUM Cy6'eKTOM — MeaUYHUM
npauiBH1KoM. Po3ymiHHS Liboro cyb’ekTa € Haa3BuyanHo
LUMPOKVM, OCKITlbKW HUM MOxe ByTu He Tinbkvi nikap, ane
1 JOMOMIKHUIA MEAWYHWIA NepcoHan (MeanyHa cecTpa,
thenbawep i T. iH.). LLle ogHieto o3Hakoto eBTaHadii € Te,
LLIO Ha3BaHa AisnbHICTb 34iINCHIOETECA MEANYHUM MNpaLiB-
HMKOM CBIZIOMO, TOBTO Y CTaHi, B AKOMY BiH Mir po3ymiTu
3HaYEHHs! CBOIX Ail (IHTENeKTyarnbHU acnekT) i kepyBatu
HUMK (BONBOBUI aCMekT), a TakoX YMWUCHO, TOBTO Komu
BiH Nnepenbayae ii HacnigkW, a Takox baxae iX HaCTaHHS.
HalBaxnyBiLLOK 03HAKOH, LLIO XapaKTepuaye Lien Big ai-
AMNbHOCTI, € Te, L0 eBTaHa3iA CNPUYKNHSE CMEPTb MaLlieHTa.

KpiMm 03Hak Uiei aisnbHOCTi Tpeba BMAINATY NEBHI
YMOBY:

1) B ocobu, sika nignsirae esTaHasii, mae 6yTu fgia-
rHOCTOBaHa HeBMMikOBHa XBOpoOa;

2) us xBopoba NoBMHHa 3aBfaBaTh 0cobi HeCTepnHi
CTpaxaaHHs (i3n4HOro, NCUXiYHOMO, MOpanbHOMo Xa-
pakTepy TOLLO);

3) NpoxaHHs LWoAo eBTaHa3ii NoBUHHE BadyBaTucs Ha
NPOXaHHi NauieHTa, Lo € YCBIAOMMEHUM | TakuM, LLO Mae
0[iHO3HaYHe PO3yMiHHS, a y BUNaakax, KoTpi nepenbaqeHi
3aKOHOM, — Ha TaKOMY CaMOMY MPOXaHHi 10ro 3aKOHHOTO
NpeacTaBHUKa;
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4) QiSiNbHICTb MeAUYHUX NPaLiBHUKIB LLOA0 eBTaHaail
Mae CrpsiMOBYBATUCA TiMbKV HA MPUNUHEHHS CTPaXaaHb
nauieHTa;

5) nauieHT, a y Bunagkax, Wwo nepeadadeHi 3akoHoMm,
10ro 3aKOHHWUI NPeaCTaBHUK, MatoTb ByTV B MOBHOMY
06cs3i, 06'eKTMBHO Ta CBOEYACHO MOBIAOMIIEHI Npo
HE3BOPOTHICTb HACMIAKIB TaKoi AisnbHOCTI.

BpaxoBytoun yce HaBefeHe, BBaXaemo, LIO Nif
MOHATTAM «EeBTaHasii» cnig po3ymiTu BUA NOBESIHKM
MEAMYHOTO NMpaLiBHVKa (gist, 6e3aiANbHICTb UM pilLeHHs),
KNI BUMHAIETLCS CBIZOMO Ta YMIUCHO, @ TaKOX CrpsiMOBa-
HUIM Ha NPUNUHEHHST HECTEPMHUX CTPaxdaHb ((PisnyHOro,
MCWXiIYHOTO, MOPAITbHOIO XapakTepy TOLLO), 3AINCHIETLCA
3a HEOHOPA30BYM Ta OAHO3HAYHUM NPOXaHHAM NaLieHTa
(ay Bunapkax, Lo nepenbayeHi 3aKkOHOM, 10r0 3aKOHHOTO
npeacTaBHUKa), 32 YMOBM MOMO MOBHOI, CBOEYACHOI Ta
00'eKTVBHOT iHOPMOBAHOCTi NPO HACiAKM Takoro BTPY-
YaHHs, L0 MaE pe3ynsTatoM CMepTb.

Baxnmee 3HaveHHs Ons po3yMiHHS CyTHOCTI eBTa-
Hasii Mae ii knacudikauis. Tak, BignoBigHo 40 xapakTepy
NOBEeiHKN, WO BYMHAETHCS MEAUYHWUM NpaLiBHUKOM,
PO3PI3HSAIOTb aKTUBHY Ta NacuBHY eBTaHasito.

Mig NOHATTAM aKkTWMBHOI eBTaHasii cnig po3yMmiTu
BYMHEHHS1 MEAWMYHUM NPaLiBHAKOM MEBHOI CUCTEMM aK-
TUBHUX [iiA, 30KpEMA BBEAEHHS NikapCbkux 3acobis, LLO
NPULLBMALLYIOTb HACTaHHS cMepTi. Liew pisHoBua eBTaHasii
Mae nigsuaun: BOMBCTBO 3 Munocepas (konm nikap yepes
MEeAWYHI MaHinynsauii BBOAUTb MOHAZHOPMOBY [03Y, L0
NPV3BOAUTb 10 CMEPTI); acCUCTOBaHE fikapeM CaMory6cTBo
(korw porb nikaps 3BOAMTLCA TiNbKK 4O JONOMOTM XBOPIlA
TOAMHI NOKIHYMTY 3 XMTTAM); BNAcHe, aKTUBHA eBTaHa3is
(moxe BigbyBaTUCh SIK 3@ [OMOMOIOK Mikaps, Tak i 6e3
TaKol, y BUNaaKy, KON naujeHT cam BKIKOYae NpucTpin,
AKUI CNPUYMHSIE LWIBMAKY Ta 6e300rmicHY cMepTb).

lMoHATTS NacMBHOI eBTaHasii oxonmoe npouenypy
HEaKTVBHOI NOBEAiHKK, WO Nnepefbavae He3acTOCyBaHHS
YM BiAMOBY Bifj 3aCTOCYBaHHSI, HEBMKOHAHHS HANEXHMX
MEAMYHMX MaHinynsaLin, KoTpi cnpsiMoBaHi Ha NiATPYMaH-
HS1 KUTTS 0cOo0K, fKa MigaaeTbes eBTaHasil.

Takuii nogin eBTaHasii Ha aKTUBHWIA | TAaCUBHWUIA BUON
[1a€ MiACcTaBy OKPEMUM HAYKOBLISIM BBaXKaTW, LLIO TiNlbKi
aKTMBHa eBTaHasis Moxe ByTu po3LiHeHa sk MOBHOLIIHHA,
a NacuBHy eBTaHa3ilo B3arasni He MOXHa po3rnsaaaTi sk
pi3HOBWA €BTaHasii, OCKINbKM 3a CNpSMOBAHICTIO Taki
Ail MeguYHoro npauiBHMKa He MarTb NPSIMOTO YMUCITY
YMepTBUTU HEBUIIKOBHO XBOPY 0COBY, a Tinbkvi no3taBunTy
Ti Big cTpaxgaHsb [2].

[onatkoBi apryMeHTV Npo Te, LLIO NacuBHY eBTaHasito
HE MOXXHa BBaXaTu Pi3HOBMAOM eBTaHasii, BCe YacTille Bu-
CINOBIOKOTH Yy 3apyBixHiN, nepeaycim NomnbCbKil HayKoBil
nitepartypi. Tak, HayKOBLj HAaroOMOLLYIOTh: «... Y pasi, Konu
OeTbCa Npo MeauyHe BTPYYaHHs, WO € 6e3nocepeaHim
i LinecnpsiMoBaHO BUKIMKAE CMEPTb XBOPOIO, TO Lie Cif
BBaXXaTW EBTAHAS3IEL0 B MOBHOMY PO3YMiHHi 3HAYEHHS! LIbOTO
CIOBA.. ., SIKLLO BOHO HE MA€E Ha METi YMICHOTO 3yN1HEHHS]
niKyBaHHS, LLIO MOXe MaTu HacnigkoM CMepTb NavieHTa, a
NNLIE NPU3YNUHEHHS NPOLIECY, LLIO NPOJOBXYBAB aroHito,
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TO Ue He € eBTaHasielo» [3]. HeratmBHe cTaBneHHs g0
nacvBHOI eBTaHaasii BUCMOBNoBaB i T. BXe3iHCbKWIA, AKui
3a3HayaB: «[lacuBHa eBTaHasist — Le Heobr'pyHTOBaHe
NPUNYHEHHS! MiKyBaHHS 3 METOKD MPUCKOPEHHS CMepTi,
LLI0 Ma€e 3a MOTVB CMiBYYTTS 40 0CO6W, sika cTpaxaae [4].

Oxkpemo B (haxosii nitepaTypi KnacugikyoTb eBTa-
Hasilo 3anexHo Big MOTMBALi NPOdECiNHNX pilleHb
nikapst — npsiMa Ta HenpsMa. Ak npsMy cnig po3ymitu
€BTaHagsito, KON OCHOBHOK METOI AisNbHOCTI Meany-
HOrO MpauiBHUKA € BKOPOTUTM XUTTS 0COOU. MMOHATTS
HemnpsiMa eBTaHagisl BU3Ha4ae Taky AisnbHICTb Meauny-
HOro MpaviBHUKa, KON CMepTb XBOPOro € NobiyHNM
Hacnigkom [9].

Po3rnsHyBLUM OCHOBHI MUTaHHSA LWLOAO CYTHOCTI
eBTaHasii, HeobXiaHO NoKa3aTh CTaHOBMEHHS Ta FeHe3ne
(hinocodcbko-NPaBOBMX NOMAAIB Ha LiE ABULLIE, @ TAKOX
[aTu BignoBib Ha MOXIMBICTb NleranibHOro 3akpinneHHs
eBTaHasii B YKpaiHi Ha MicTaBi koMnapaTuBICTCLKOro 40-
CTiIYKEHHS1 3aKOHOA4ABCTBA 3apybikHKX KpaiH | NpaKTWKK
11010 3aCTOCYBaHHS.

Merta po6otu

Ha nigcTasi aHanisy CBITOBOro 4OCBIQY BU3HAYMTW [O-
LinbHICTb 3anpoBagXeHHs eBTaHasii B YkpaiHi.

Cy4acHa nepeoLjiHka CyCninbHUX LiHHOCTEN i npiopu-
TETiB 3MYLLYE NEPEOCMUCTIUTY NUTAHHS CMIBBIAHOLLEHHS
XWUTTS Ta CMEpTi, @ TAKOX MIiCLS MIOAVHM Ta Ti BHYTPILLIHIX
LlyXOBHWX Brar y cucTemi couianbHux LiHHoCTeNn. BHac-
NiJoK Takux 3MiH Maibke B YCiX EBPOMENCHKUX KpaiHax
JOMiHye ¢hinocodis HenopyLWHOCTi NpaB Ta OCHOBHUX
cBoboa NtoanHK, a TakoX HegoTopKaHOCTi ii xuTTs. Of-
HaK, NpoaHani3yBaBLUM BUCMOBIIEH] B Cy4acHil HayKOBIN
niTepatypi AyMKW, pobuMO BUCHOBOK, LLO OCTaTOYHO
no3wnLis LWoao eBTaHasii He cchopmoBaHa.

Y 3B’A3Ky i3 UMM, HaBeLeMO OCHOBHi apryMeHTu
MPUXUIBHKKIB | NPOTUBHWKIB NEMTUMHOMO 3aKpinfeHHs
eBTaHasii. HWHi nuTomMa Bara NPUXMIBHUKIB aKTUBHOT
dopmm eBTaHasii € He3HayHow. Halbinbl cepiiosHumMm
BapTO BBaXaTV apryMEHTH, SIKUMU ONEPYHTb MPUXUITBHUKA
nacvBHOI eBTaHa3ii. [Jo Takux aprymMeHTiB Hanexarb:

1) MeTa 3acTocyBaHHs eBTaHasii ryMaHHa, OCKinbKm
[a€e MOXIIMBICTb AOMOMOITW HEBUNIKOBHO XBOPIN NIOANHM
3BINbHUTUCS Bif CTPaXAaHb i MAHO NiTH 3 XUTTS;

2) eBTaHa3ist 06’€KTUBHO € B CYCNiNbCTBI, HE3aNEXHO
BiZl TOro, Yn nepeabayeHa BOHa 3aKOHOM, UM Hi, i TOMY
HasIBHICTb CrieLlianbHOro 3aKOHY JaCTb MOXIUBICTb Aep-
aBi B3ATY NiZ KOHTPONb Liey NpoLec;

3) BiAMOBa HEBMNIKOBHO XBOPIii NIOAWHI B 3aCTOCY-
BaHHi eBTaHag3ii CpUYVHSE AN HET HECTEPTHI CTpaXaaH-
HS1, LLIO MOXHA pO3rnsaaTh sik 3acTOCyBaHHS A0 NIAUHU
TOPTYpP, HaCWMNS, OPCTKOrO Ta TaKoro, WO MPUHIKYE
TIHOACHKY MiAHICTb, NOBOMKEHHS;

4) eBTaHa3is 3a CBOEIO CYTHICTIO € iHLLIOK CTOPOHOO
npaBa Ha XWUTTS Ta 3BOAUTLCS A0 MOXIIMBOCTI po3nopsi-
[KaTucs LM NpaBoM Ha BnacHWUI po3cya;

5) neranisavjs eTaHasii 4acTb MOXMUBICTb rapaHTy-
BaTW Ta 3aKPInUTY IOPUANYHI MOXMMBOCTI NaLlieHTa LWoao
3aroBiTy Ta iHLWMX NOCMEPTHUX PO3MOPSIKEHb.

FK 3a9BNA0TL OKPEMi MPUXMMbHUKKM neranisadii
eBTaHa3ii, BoHa MOX/1Ba, ane 3a NeBHWUX 00CTaBuH. Lli
006CTaBWHY NOBUHHI 3BOAUTUCH A0:
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— MatepiansHuX NepeaymoB (HasiBHICTb XBOpOOU;
TpVBanicTb 3aCTOCYBaHHSA METOZIB i 3aCO0IB NiKyBaHHS;
HEBIABOPOTHICTb NETanbHOrO KiHUS; HAsiBHICTb Moparb-
HUX | (i3NYHMX CTpaxaaHb, KOTPi NaUiEHT OLIHIE AK
HECTeprHi, He3Baxatoun Ha obpaHi MeToam Ta 3acobu
nikyBaHHS; BiACYTHICTb eheKTUBHUX 3acobiB Ans noner-
LUEHHS CTpaxdaHb; HasBHICTb YCBIZOMIEHOrO, iHGOp-
MOBaHOro Ta [06POBINLHOTO NPOXaHHs XBOPOro Mpo
€BTaHag3ito, AKLLO BiH nepebyBae y CTaHi NPUTOMHOCTI);

— npoLecyanbHWX rapaHTil (CnpusioTb NpoLecyanb-
HO-NpoLieaypHOMY 3aX1CTy MpaB XBOPOToO Ta BKMOYAOTh
€KCMepTH3y MOro MCMXONONIYHOTO CTaHy; KOHCYmbTaLio
3 He3aneXHUM eKCnepToM; NpoLeaypy HadaHHs 3roau;
npoueaypy CroBiLLEHHS BrmM3bKuX PoauMYiB; CaHKLOHY-
BaHHS eBTaHa3ii CyjoM TOLLO).

AHani3 cBiTOBOI NpakTukW neranisauii esTaHasii
CBIAYMTb: NEepLUMMU Ti Y3aKOHWUIN Ha AEPKaBHOMY piBHI
Hinepnanau [6]. Came Tam 02.04.2002 poky yxBaneHo
3aKoH «[1po NPUMUHEHHS XUTTSA 3a DaKaHHSAM YK J0Mo-
Mory B camory6cTBi».

Konu x 3BepHyTuCb [0 iCTOpIl, Cnig 3a3HaunTy, Lo
nepLUMA BUNafoK eBTaHasii 3apeecTposaHui y HigepnaH-
fax y 1908 p. 3a icTopryHMMK thakTamm, OAUH YOMOBIK
OyB 3acymkeHui 3a cnpoby BOWBCTBA CBOEI NpUATENb-
Ku, sika, 3a MOro CBigYEHHAMM, Npocua Moro npo Le.
MepLuoto WMPOKO BiZOMOK CMpaBoK LLOAO eBTaHasii,
sika Byna 3pjicHeHa MeMKOM Nif, Yac BUKOHAHHS CBOiX
cnyx60Bnx 060B’3KiB, CTano 3acymxeHHs B BepesHi
1952 p. nikaps, sikvii 4aB CBOeMy Gparty, sikuii XBOPIB Ha
Ty6epKyrnb03, Ha ioro NPOXaHHsa CMepTENbHY [03Y NiKiB.
Cyn 3acyavB 1Moro 3a BOMBCTBO HA MPOXaHHS 3rigHO 3i
cT. 293 KpuminanbHoro kogekcy HigepnaHais, BUHICLUM
YMOBHMI BUPOK Ha 1 pik [7]. Lien Bunaaok wopo estaHasii
CTaB npeLieieHTOoM, BiAMNOBIOHO A0 SKOro Hajani BBaxa-
1N, WO eBTaHasisl € He YaCcTMHOK 3BMYaHOI MeaguyHOI
MPaKTUKK, @ pafLe KpUMiHaNbHO KapaHUM LisiHHAM.

Cwtyauis amiHunack y 6epesHi 1967 p. nicns cmepri,
LLI0 BUKMVKaHa BigKMo4eHHSM pecnipatopa, Mii Bepcnyic
(Mia Versluis), sixa nepebyBana y cTaHi CHy 3 NOBINbHIM
MPOLIECOM BiMVPaHHS KOpW FONMOBHOTO MO3KY. B Liel vac
3'ABMIacs oHa 3 NepLUMX YMOB nerarnbHOCTi eBTaHasii —
HeOOXiAHOCTI KOHCyNbTalii 3 iHWKM nikapeM nig yac
yXBareHHs pilLieHHs LWOoJO BiAKMIOYEHHS Big anaparypy,
Lo NigTPUMYeE XUTTA [8].

HacTynHi poku n Yeprosi CyaoBi Npouecu LWoAo
nikapiB, 06BMHYBa4yBaHUX Yy 30iVCHEHHI eBTaHasii,
CTaBWUNM HOBi YMOBM, 32 sIKMMU N030aBNEHHs navlieHTa
XWUTTA nepecTaBano OyTw KpuMiHanbHO nepecnigysa-
HUM. Tak, MeguYHWi iHCNeKTop, BUCTyNawyu B cydi
nig Yac posrnsgy cnpasw, B Akin Byna o6BuHyBaveHa
nikapka, KoTpa nojana CBOiN mapanisoBaHii matepi
cMepTernbHYy 403y MOpiHY Ha ii NpoxaHHs, CTBEPAUB,
Lo Byab-sKWiA HigepraHACbKUN fikap NOroanTbCS 3 AyM-
KO0 MO BiACYTHICTb HEOOXIAHOCTI MiLTPUMYBaHHS KUTTS
navjieHTa, sIKLO BiH cam Binblue He xoue cTpaxaaTu Ta
6narae npo cMepTb. BiH Takox yneplue Ha3BaB yMOBH,
LLIO BUKITHOYAKOTb KpUMIHAmNbHY KapaHiCTb eBTaHasii: He-
BUNiKOBHa XxBopo6a nawieHTa, skvii cnpuitmac caiv Binb
K (Di3nYHO abo NCUXiYHO HE3HOCHWIA | Baxkae HaCTaHHS
CMepTi; B MEAMYHOMY acnekTi — nauieHT nepebysae B
«niKoBIly» ¢hasi CBOei XBOPOOK, i nikap TiNbkn peanisye
1noro npoxaHHs [9].
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Came Ui kpuTepii 3aknanu nigsanuH1 ymos, Lo 3a-
TBepmkeHi B 1984 p. Koponiscbkoto acoujallieto nikapis,
K Taki, L0 Aat0Tb MOXMBICTb YHUKHYTU KPUMIHANBHOT
BiANOBIAANBHOCTI 3a BOMBCTBO. []0 HVX Hanexanu 2obpo-
BinbHe, fobpe o6aymaHe, GaraTtopa3oBo NOBTOpHOBAHE
naLieHTOM MPOXaHHs NPO eBTaHagito, SKWiA He MOXe Tep-
MiTV CBOTO CTPaXJaHHS, a TaKOX MOXIMBICTb CXBaIEHHs
eBTaHasii TinbK1 3a yMOBM YXBaneHHs! piLLeHHs NikapsiMu
konerianbHo [7]. Lli ) ymoB¥ cknanu 0CHOBY Ha3BaHOro
3aKOHOMPOEKTY.

HacTynHoto kpaiHot, e 3akoHOA4aB4o 3akpinneHa
eBTaHasig, crana benbris, ge 23.09.2002 p. yxsaneHo
3akoH «[po estaHasito» (Bill on Euthanasia), 3a skum
Oyna nerani3oBaHa 11 eBTaHasis, i gonomora B camory6-
CTBI. YMOBW, 32 SIKMX Lii AisIHHS BUKNOYau 3 KpUMiHaNbHO
KapaHux, marke 36iraloTbCs 3 TUMM, L0 NPOTOMOLLEH B
HigepnaHacbKkoMy 3akoHi. BianosigHo 40 LbOro 3akoHy,
NpaBo Ha eBTaHa3io MarTb 0cobu, sIki JOCSAINM BiciMHaa-
LATUPIYHOTO BiKy. Y BUNaaKy, KOnv nauieHT He B 3MO3i BU-
CINOBUTM CBOE NPOXaHHS, TO 3@ MOro BUGOPOM NpOXaHHs
Npo eBTaHa3io Moxe OyTy 3aiNCHEHe iHLWOK 0coboto, sika
focsrna noHoniTTs. B pewwTi ceoix npoueayp benbriii-
Cbka npoueaypa 3aiiCHeHHs eBTaHasii TOToxXHa Tin, WO
nepenbayeHa B 3akoHogZaBCTBi HigepnaHais.

Tpeta kpaiHa €Bponeiicbkoro Coto3y, Ae neranisysa-
HO eBTaHagito, — ITiokceMOypr, B SKOMY Ha 3aKOHOAABYOMY
PiBHi BU3HAHO NPaBO Ha CMepPTb.

[loBoni uikaBa B KOHTEKCTi neranisauii eBTaHasii €
npakTtvka CLUA. Tak, y 3aKoHO4aBCTBI Malixe YCix LUTaTiB
€eBTaHa3is Ta camorybcTBO 3 4ONOMOTOK MatoTb XapakTep
KpUMiHaNbHO KapaHux AisHb. Cnig maTtv Ha yBasi, Lo
3aBAsKN NpeLefeHTHOMY NpaBy BriepLUe pilLeHHs, sike
BU3HANO 3aKOHHICTb eBTaHasii, yxsaneHo y 1976 p. Bep-
xoBHUM Cyaom ogHoro 3 wwrarti (Hbto-[bxepci). Tak, nig
yac posrnagy cnpasu In re Quinlan cyg yxsanus: nikap,
3Ba)Xaruu Ha Te, WO BiH He MaB iHLIOT MOXIMBOCTI, MaB
npaBo 3yNUHATY NATPUMAHHS XUTTS, SIKLLO Lie PiLLUEHHS]
6yno cxeaneHo eTnyHoto komicieto [10].

OpHak aKkTMBHY eBTaHasilo, amepuKaHCbKe NpaBo
posrnsgae sk Bouecteo (homicide). BigaHavatotb, Lo
3aXUCT He MOXe I'PyHTYBaTUCS Ha TOMY, L0 BOMBCTBO
6a3yeTbcst Ha MoTUBI xanocTi. LLtat OperoH (Oregon)
CTaB NepLIMM aMepUKaHChKVM LUTATOM, LLO neraniay-
BaB MacvBHYy €BTaHasilo sik JOMOMOry B camorybcTi.
MapnameHT uporo wrarty B 1994 p. yxsanue Oregon
Death with Dignity Act (3akoH «Ipo rigHy cmepTby). 3a
LIMM 3aKOHOM, xuTeni wraty OperoH, ki 3naTHi posymiTi
3HaYeHHS CBOIX Ail, a TAaKOX KEPYBaTU HAMM, | SKLLIO BOHM
€ HEeBUMIKOBHO XBOPUMW, MaKTb NPaBo, ABi4i MMCbMOBO
3BEepHYBLUMCb 3a HafaHHAM iM CMepTenbHUX 3acobis,
MPOCUTM MPO JOMOMOry B caMmory6cTai. Jlikap, sikuid npo-
BaWTb TaKy onepaLilo, MOBUHEH MaTU YMHHY NiLEH3ito
Ha MeaMYHy NPaKTVKY B LIbOMY LUTaTi Ta KOnerianbHoO 3
iHLUIMM MikapeM, BpaxoBytoumM diarHo3 XBOPOro, CriflbHO
OiNTW 0O BUCHOBKY MPO MOXMMBICTb MaLjieHTa CBiZOMO
YXBarnuTyh Take PilleHHS.

Cnig HaronocuTu: NpeLeseHTU WOAO Y3aKoHEHHS!
eBTaHasii MalTb Micle i B iHWMX wTraTax. Hanpuknag,
posrnsigatoun cnpasy «Cruzan by Cruzan v. Director,
Missouri Department of Health...» BepxosHun Cya CLLUA
BI3HAB KOHCTUTYLMHICTb NACUBHOI eBTaHasil, sika perna-
MeHTOBaHa y cTartyTi wraty Miccypi (Missouri). LLle ogHum

Pathologia. Volume 15. No. 3, September — December 2018

npvknagom € yxsaneHHs Right to Die Bill (3akoH «[Mpo
MpaBo MOAMHM Ha CMepTb») MapnameHTom LTtary Kani-
¢hopHis (California). BiznosigHo 4o nonoxeHb Lboro akTa,
0Ccobu, AKi € HEBMNIKOBHO XBOPUMM, MatoTb NPaBo [OKY-
MEHTarnbHO 3acBiguMTV CBOE BaxaHHS Ha BiKIMOYEHHS
Bi anaparis, LLO 3iCHIONTb peaHiMaLliiHi npoueaypu.

AHani3 CBITOBOro 3aKOHOAABCTBA [A€ MOXIMBICTb
Ha3BaTy LLe HU3KY KpaiH, siki He BM3HAOTb 3a eBTaHa-
3iel0 xapakTep KpUMiHanbHO KapaHoro AisHHsa: ®PH,
®innsangin, Weeiuapis, LWsewia (nacuBHa eBTaHasis He
€ 3no4nHom), Konymbis (3aKkpinneHo npaBo Ha YMOBHY
NacuBHy eBTaHasito), AnoHis (3akpinneHa crewianbHa
npoueaypa 34iMiCHeHHst NacMBHOI eBTaHaasii) Towo. Ok-
PEMO CrliZl HAronmocuTH, WO NepLUi KPOKM A0 neranisavii
nacvBHOI eBTaHasil 3pobunu napnameHTapi ®panuii, IHaii
Ta iHLMX KpaiH, B SKWX pO3po0bneHi Ta CxBaneHi BignoB.iaHi
3aKOHOMPOEKTH.

Wono YkpaiHu Bia3Ha4MMO, L0 Ha 3aKOHOAABYOMY
piBHi Bynu neBHi cnpoby y3aKkoHEHHS MacvBHOI eBTa-
Hasii. Tak, npu NigroToBLi OAHIiEl 3 NepLmx pedakuin
LisinbHoro kogekcy YkpaiHvn nponoHyBanu 3akpinuTu
nacuBHy hopmMy eBTaHasii. Ane Taka nponosuis He byna
CMPUNHATA NapnameHTapsiMK, i B KIHLEBIN peaakuii y. 4
ct. 281 LK Ykpainu 3a3HayeHo, Lo B YkpaiHi 3a60poHeHo
3a0BONMbHATY NPOXaHHS (i3NYHOT 0COOM NPUNUHUTYK
il xuTTe. Take dopmynioBaHHS CBIgUMTb, WO YkpaiHa
3anuwmna cebe cepen KpaiH, ki Ha 3aKOHOLABYOMY
piBHi 3abopoHunu Byab-Aki cnpobu esTaHasii. YiTkiwe
Taka 3abopoHa okpecneHa B OcHOBax 3aKOHOAABCTBA
YKpaiHu Npo OXOpOHY 300POB'S, B CT. 52 AKUX 3a3HAYEHO:
MeONYHUM MpaLiBHUKaM 3a00POHAETHCS 3AINCHEHHS
eBTaHagaii B Oyab-skii chopmi.

lMo3wuji WwWoao HenpunyCTUMOCTI neranidadii eBTaHasii
OOTPUMYETLCS €BPONENCbKMIA CyA, i3 NpaB MioguHu. Lo
No3uLito NOCTYNbOBAHO B PilLeHHi y cnpaBi «[peTTi npoTu
CnonyyeHoro Koponiectgay (Pretty vs UK). Y cBoin 3asBi
xmTenbka CnonyyeHoro KoponiecTea, sika cTpaxzana Ha
NPOrpecyroyi HEMPOreHePaTUBHI YPaXEHHS pyXOBUX Bif-
AiniB LEHTpanbHoi HEPBOBOI CUCTEMM, LLIO MPU3BENO A0
napanisauii pyk, Hir i M’a3iB, ki BignosigatoTb 3a npowec
AVXaHHs, Npocuna cya Hafat! iMyHITET Bif KpUMiHanb-
HOro mepecnifyBaHHS ii YOMOBIKY, SKMA MaB Hagatu in
Z0Momory y 3ainCHeHHI camory6CTaa, Lo NepecnigyeTbcs
aHriNCLKMM NpaBoM, OCKINbKY Ti CTaH napanivy He 1aBaB
MOXIMBOCTI 3AINCHATW Take camorybcTBO CaMOCTiliHO.
3asBHMLUSA BUCYHyNa AOBOAMW, Haye Taka AoMoMora B
camory6cTBi He cynepeduTb cT. 2 EK3IJ1, a 3axuLae He
TiNbKW MPaBO Ha XMWTTS, ane i npaeso obupaty Npoaos-
XKyBaTV XMTTS, um Hi. Cya Haronocws, WO y cripaBax, ki
CTOCYBanucs nMpaBa Ha XMUTTS, BiH pobKB aKUeHT came
Ha 00OB’A3KY AepXkaBu 3axuLLaTi XuUTTs. Y 3B'A3Ky 3
umM, ct. 2 EK3MJT He Moxe TRymMaunTUCh SIK Taka, Lo
nepenbavae nNpaBo Ha CMepTb, SKe € AiameTpanbHO
npoTUNEXXHUM npay Ha xuTTs. OTxe, ECIJ He BU3HaB
€BTaHa3ito HEBIAAINbHUM NPABOM JHOAMHY PO3NopsmKa-
TUCb CBOIM XUTTSIM.

Posrnspatoun npobnemy neritumadii esraHasii,
HEOOXiOHO 3YNMHUTMCS Ha HEOOXIAHOCTI BigMEXyBaHHS
npaBa Ha eBTaHaasito Bif Npaea navjieHTa BigMOBUTUCA Bif,
NiKyBaHHS Y1 ByAb-AKOro iHLIOrO MEANYHOTO BTPYYaHHS
(4. 4 ct. 284 LK Ykpainm, ct. 43 OcHOB 3akoHOZABCTBA
YKpaiHu Npo OXOPOHY 340POB’S TOLLO). AHanisyoun Ui
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HOPMW, OKPEeMi aBTOPY BiA3HAYAIOTb: NEeriTMMOBaHa MOX-
TMBICTb BIAMOBUTMCSA Bif NiKyBaHHs Ha Oyab-sikivi cTagji €
MepLUO OCHOBHOLO AMs 34INCHEHHS NACUBHOI eBTaHa3ii
[11]. Ha Hawy Aaymky, Ui NoHATTS € 6rn3bKMK, OgHaK He
TOTOXHUMM. Piy y TiM, LLO BiZMOBA NaLieHTa Bif NikyBaHHS
3a 3MIiCTOM He crpsiMOBaHa Ha MPUMNUHEHHS! BIACHOTO
KWTTS. AKLEHT y LIbOMY BUNaaKy CTaBUTbCH 30e06inbLuoro
Ha HebaxaHHi NIAVHY OTPUMYBATW MeLMYHEe BTPYYaHHS
B3arani, Lo 3yMOBMETLCS IHLIMMM YUHHUKaMK. He Mo-
XKEMO TaKOX NMOroAnTUCS 3 AYMKOIO, LLIO, BiAMOBMSIOYMCh
Bif NMiKyBaHHS, N0AUHA 3AiMICHIOE CBOE NPaBO po3nops-
[KaTUCb BIIACHWUM XWUTTSIM, OCKINbKY LM NOBHOBaXEH-
HsIM, SIK | MPaBOM Ha CMepTb, JOAVHA 3aKOHOAABY0 He
HagineHa. Takox cnig 3BepHyTy yBary, LU0, BiANOBIAHO 40
nonoxeHb BeHeLjaHCbKoi Aeknapauii npo TepMiHanbHUM
craH (World Medical Association Declaration on Terminal
lliness, adopted by the 35th World Medical Assembly
Venice, lItaly, October 1983 and Revised by the WMA
General Assembly, Pilanesberg, South Africa, October
2006), HaBiTb y BUMAAKY BiAMOBM Bif NikyBaHHS nikap
3060B’A3aHNIA 3AiCHIOBATY NaniaTUBHE NikyBaHHS, TOGTO
NPU3HAYNTY NaLIEHTY, IKUA NOMUPAE, Miku, LLO NonerLuy-
10Tb CTP@XAAHHS, ANS BiACTPOYEHHS CMEPTI.

lNpo BigMiHHICTb eBTaHasii Big npaea Ha BigMOBY B
nikyBaHHi naeTbes i B [leknapalii npo eeTaHasito, wo dyna
yxBarneHa B 1987 p. Ha 39 3'i3ai BcecBiTHb0i MeagnyHoi
Acambnei (Magpua, Icnanis). Tam HaronowyeTses, Lo
«... eBTaHagsisl, SK aKT YMUCHOrO no30aBreHHs XUTTS
nauieHTa, HaBiTb Ha MPOXaHHS CamOro nauieHTa yu
Ha nigcTasi 3BepHEHHs 3 NOAIGHUM NPOXaHHSAM Moro
Onuabkux, He eTuyHa. Lle He BukIouae HeobXxiaHicTb
LLIaHOBNMBOrO CTaBMeHHS Nikaps 4o GaxaHHs XBOPOro He
nepeLukomkaTy nepebiry npupoaHOro NpoLiecy NoMMpaH-
HS B TEPMiHAmNbHIN hasi 3aXxBOPIOBAHHSA».

BucHoBKU

1. HuHi eBTaHasito B )xogHOMY NposiBi Ta opMi He
MOXHa BBaXXaTV fOCTATHbOK NPABOBOK MiACTABOK AN
no30aBfeHHs NIOANHN XUTTS Ta BigMNoOBIAHOTO NpUMK-
HeHHs 1i npaBa Ha xuTTa. Lle 3ymoBneHo Hacamnepen
inocodCbkMM, ETUHHUMU, PENITiIAHUMIA, MEQNYHMMU,
NPaBOBUMU Ta iHLLMMM CBITOMMSAHAMM NO3ULISIMK, LLO
[OMiHYIOTb. FK 3a3Ha4atoThb Y haxosil niteparypi: «EeTa-
Hasis, ska Oyae ogHOro pasy neranisoBaHa, MaTuMe 3a
pe3ynbrat BOWBCTBO NKOAMHM, SIKa HaBiTb i He xoTina 6
nomupatuy [12]. HeobxigHo HaronocuTy, Lo nonpm He-
raTVBHe 3arafibHOEBPONENCHKE CTaBMNEHHS 40 eBTaHasil,
€ uiTka TeHZeHuia 0 neranisavii nacuBHOI eBTaHasii y
NPaBOBUX MOPSAKAX OKPEMMX EKOHOMIYHO PO3BUHYTHX
KpaiH. 3BaXaroum Ha Lie, BapTO 3ayBaXWTH, LLO Y BUNAAKY,
KOnu npaeoBa cuctema YkpaiHu «Bu3pie» Ao neranisa-
Lii eBTaHasii, LbOMy NOBMHHA NepedyBaTV CeprosHa
cycninbHa nonemika LWoAo Lboro NUTaHHs i3 sikomora
LUMPLLMM 3a5Ty4eHHSM KpiM FOPUCTIB NPeaCTaBHUKIB Me-
IMumHK, GioeTuku, chinocodii, couionorii Ta iHWKX Hayk.

2. OCHOBHY yBary criif, CKOHLIEHTPYBaTM Ha nigcTaBax
Ta YMOBaX 3AiNCHEHHS NAaCVBHOI eBTaHa3ii, LLO YHEMOX-
NMBUNO 6 3MOBXVBAHHS Heto Ta Crpusno 6 3MeHLLEeHHIO
BUMNAAKIB 3BEPHEHHS 3a LiiEto MpoLeaypoto. PagLue noro-
[DKYEMOCS 3 MO3MLEHD, sika BUCIOBNEHA B PEKOMEHALYSIX
MapnameHTcbkoi Acambnei Pagu €sponu Big 25 YepBHst
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1999 p. Ne 14/8 (1999): npiopuTETHNM HaNPSMOM PO3BUT-
Ky mae ByTv He neraniauis esTaHasii. Ha ixHio aymky,
BaXNWBWM Mae CTaTi PO3BMTOK MarniaTMBHOI 4OMOMOrY,
LLO MaE Ha MeTi yCyHeHHs 6omto Ta BCebiuHy MiaTpumKy
naLieHTiB, YNeHiB iXHiX CiMeRn, a TakoX iHWWX ocid, ki
[0MMsAAaloTb 32 TEPMIHANBbHUMM XBOPUMUW Ta XBOPUMM,
AKi NOMUPatoTb.
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3a cyyacHUMKM ysiBReHHsIMK, racTpoesodbarearnbHy pedntokcHy xsopoby (TEPX) Bu3HavatoTh sik kKBasieHOOreHHe 3axBopro-
BaHHS. BU3HaHO, LLO B OCHOBI 3aXBOPIOBAHHS € AMCKOOPAMHALLS MOTOPHO-€BAKYaTOPHOI (PYHKLIT BEPXHIX BiAAiNiB TpPaBHOMO
TpaKTy, nepeaycim, esoaroractparnbHOro nepexoay sk aHTupedntokcHoro 6ap’epa. 3MEHLLEHHS KIipeHCY CTPaBOXOAY 3 4acom
NPU3BOAMTBL O 3MiHM CTPYKTYPU MOro crin3oBoi 060MoHKu — cTpaBoxody bappeTTa Ta paky. 3 uyx no3uuin Ans aaeksaTHoro
nikyBaHHs 'EPX HeobxifHe ii cBoe4acHe BUSBNEHHS. Baxnnee po3yMiHHS MOXIMBOCTEN Cy4aCHNX KNiHIKO-IHCTPYMEHTanbHIX
meTopiB diarHoctuky MEPX y NOBCSKAEHHIl NpaKTULLi raCTpOeHTEPOIOriB.

B ornspgi HaBeaeHi BUCHOBKW AMepuKaHCcbKoro Ta JlioHcbkoro koHceHeyciB wopao MEPX. MokasaHo, Lo KpuTepii BU3HaYeHHs
MEPX € cneundivyHnMmn ans KOXHOro mMetogy ii AiarHOCTVKK, TOMY [0AATKOBE AOCHIMKEHHS HE 3aBXay MOXe NiaTBepanTy
fiarHo3. OCHOBHUMU MeToaamMu aiarHocTuky MEPX € BepxHst eHpockonisi, fobosa pH-iMnegaHcomeTpisi cTpasBoxoay. OCTaHHs
€ 30/10TUM CTaHAAPTOM OLiHIOBaHHSA HAsBHOCTI racTpoe3odrareansHux pedniokcis. [ins yXBaneHHs pilleHHs Npo aHTuped-
TIFOKCHY Xipyprito pekoMeHA0BaHa MaHOMETPIS 3 BUCOKOK po3ginbHoto 3gatHicTio (MBP3).

3a nokasHukamvt MBP3 HuHi BU3HaHi 3 aHaToMo-MopdhonorivHi Tvnu eodharoractparnbHoro nepexoay. HactynHi gocnigkeHHs
NOB'I3aHi 3 BUKOPVCTaHHSAM TPMBUMIPHOT MaHOMETPIi BUCOKOI po3ginbHoi 3gatHocTi (3D-MBP3). MBP3 ta 3D-MBP3 ctpaso-
X0Zy — BUCOKOTEXHOMOTiYHI METOAM [iarHOCTMKM MOTOPHOT (PYHKLi cTpaBoxoay 3 06HaainnmBoto nepcnekTveoto. Lii jonatkosi
[OCTIIKEHHS MOXYTb MiABULLMTM TOYHICTb diarHody FEPX, npote koHceHcyceu 3 TEPX nigTBepaXytoTb HasiBHi 0OMEKEHHS
[OCTYMHWX AOCTIMKEHL CTPABOXOAY Ta NPOMOHYHOTh LLyKaTW HOBI HAaNpsiMK B AiarHOCTULL Ta MigxoAax A0 NiKyBaHHS. Y LiboMy
3B'A3KY LiKaBMM € aHani3 3BYKOBWX CUrHaniB M’'S30B1X BOSOKOH. [1pn CKOPOYEHHI M'A3iB BUHWKAE NOKanbHUA M'S30BUIA 3BYK,
AKUIA MOXHA 3apeecTpyBaTy HeiHBasiliHo. OTpMMaHWii 3ByKO3an1c Ha3nBatoTh aKyCTUYHO Miorpadieto. CyyacHi nigcuniosadi
Ta LUMcpoBUI 3ByKO3ANMC JaK0Tb 3MOTY PEECTPYBATU M’'S30BI 3BYKM 3 OCTATHLOK YaCcTOTO AuckpeTuaaii. Lie ogHe 3 nep-
CMEKTUBHUX 3ano4aTkyBaHb Y LbOMY Hanpsmi. B ornsaai HaBeaeHi AaHi Mpo MOXIIMBOCTI Cy4aCHWX KMiHIKO-IHCTPYMEHTanbHUX
meTopaiB AiarHocTukm MEPX y noBcsKkaeHHi NpakTyLi racTpoeHTeponoriB Ta 06roBOPEeHHS! HU3KW NEPCMEKTUBHIUX acnekTiB
LIbOr0 NMUTaHHS.

CoBpemeHHasA AMarHOCTUKa racTpoazodarearbHoi pepAOKCHOM Hone3Hu:
peanbHble AOCTUKEHUA U NEPCNEKTUBDI

M. B. Wep6uHuHa, T. H. LLieBueHko, B. H. MaayH

Mo coBpemeHHbIM NpeacTaBneHnsM, racTpoasodareancHyto pedrokcHyto bonesHb (FOPB) OTHOCAT K KBa3WAHAOrEHHbIM
3abonesaHusiM. Mpu3HaHo, 4To B OCHOBE 3a60neBaHNs NEXMT AUCKOOPAMHALIMS MOTOPHO-3BaKyaTOPHOM (hYHKLIMM BEPXHIX
OTZENOB MULLEBAPUTENBHOMO TpakTa, Npexae Bcero, a3odaroracTpanbHoro nepexoda kak aHtupedntokcHoro bapbepa.
YMeHbLLEHWE KNMPEHCa NULLEBOAA CO BPEMEHEM NPUBOANT K U3MEHEHMIO CTPYKTYPbI €r0 CAIN3NCTON 060MoYKv B BULE NK-
wesoaa bappetTa 1 paka. C aTux nosvuui Ansa agekeaTtHoro neveHus FXAPB Heobxoanmo ee CBOEBPEMEHHOE BbISIBIEHNE.
BakHO MOHMMaHWE BO3MOXHOCTEN COBPEMEHHBIX KIMHUKO-UHCTPYMEHTambHbIX METOLAO0B AnarHocTuku FIPB B noBcegHeBHO
NpaKTVKe racTPO3HTEPOsIOroB.

B 0630pe npeacrasneHb! BoiBoabl AMepuKaHckoro v JInoHckoro koHceHcycoB no "'OPB. Moka3aHo, YTo KpuTepum onpeseneHns
FOPB cneunduryeckme ans Kaxaoro MeToga ee AMarHoCTUKK, NOSTOMY JOMOMHATENBHOE UCCNEeLoBaHWe He BCeraa MoXeT
noaTBepAnTb AnarHo3. OCHOBHbLIMK MeTogamu AuarHoCTukv FOPB npuaHaHbl BEPXHSAS SHAOCKONKS, CyTouHas pH-uvmnegaH-
comeTpus nuLesoaa. [MocneaHsas — 3010ToN CTaHAaPT OLEHKN HanWn4ms racTpoasodhareanbHoro pedontokea. Ans npuHATUs
peLLeHnst 0 aHTUPEITFOKCHOM XMPYPriv PEKOMEHO0BaHa MaHOMETPUS C BbICOKUM paspelueHnem (MBP3).

Mo nokasatensm MBP3 cerogHsi npuaHaHbl 3 aHaTOMO-MOPONorMiecknx Tuna azodaroractpansHoro nepexoga. Aane-
HeliLne 1cenefoBaHus CBA3aHb! C UCMOMb30BaHWEM TPEXMEPHO MaHOMETPUM BbICOKOrO paspelueHus (3D-MBP3). MBP3
1 3D-MBP3 nuiieBoaa — BbICOKOTEXHOMNOMYHbLIE METOAbI ANArHOCTUK MOTOPHOM (hyHKLMM NULLEBOAA C 0OHaAEXMBatOLLEn
nepcnekTMBoi. TV AONONHUTENbHBIE UCCIIEA0BAHNS MOTYT NOBBLICUTL TOYHOCTb AnarHo3a MOPB, ogHako KOHCEHCYChI Mo
FOPB noaTBEPKAAKT CyLLECTBYHOLIME OrpaHUYeHNst JOCTYMHbIX MCCMefoBaHUA NULWEBOAA U NpeasnaratoT UckaTb HOBble
HanpaBneHns B AMarHOCTUKE W nogxodax K neyeHnio. B aToi CBA3M MHTepeceH aHann3 3BYKOBbIX CUTHAMNOB MbILLEYHbIX
BOJOKOH. [1pK COKpALLEHUM MbILLIL, BO3HWKAET JTOKambHbIA MbILEYHBIA 3BYK, KOTOPbIA MOXHO 3aperucTpupoBaTb HeuHBa-
31BHbIM cnocoboM. MonyyeHHy0 3ByKO3anuCh HasbiBaoT akycTudeckorn muorpadmert (AMI). CoBpeMeHHbIE yCUnuTenu u
LmMcpoBast 3ByKO3aNMCh NO3BONSIOT PEMNCTPUPOBATH MblLLIEYHbIE 3BYKW C JOCTAaTOMHON YaCcTOTON AMCKPETM3aLmMK. OTO OGHO
13 NEPCNEKTVBHBIX HAYMHaHWIA B 3TOM HanpaeneHuu. B o63ope npeactaBneHbl AaHHbIE O BO3MOXHOCTSIX COBPEMEHHbIX
KIMMHUKO-UHCTPYMEHTANbHbLIX METOA0B AnarHocTukM MOPE B NOBCEOHEBHO NPaKTUKE raCTPO3HTEPOIIONOB U 0bCyXaeHe
psida NepcnekTUBHBIX HAYMHAHWIA B 3TOM HanpaBneHuu.
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Modern diagnostics of gastroesophageal reflux disease: actual progress and prospects

M. B. Scherbynina, T. M. Shevchenko, V. M. Hladun

According to modern concepts, gastroesophageal reflux disease (GERD) is referred to quasi-endogenous diseases. It is recog-
nized that the underlying cause of the disease is the discoordination of the motor and evacuation function of the upper digestive
tract, primarily the oesophagogastric transition as an antireflux barrier. The decrease in clearance of the oesophagus with time
leads to a change in the structure of its mucosa in the form of Barrett's oesophagus and cancer. From this perspective adequate
treatment of GERD requires early detection. It is important to understand the possibilities of modern clinical and instrumental
methods of diagnosing GERD in the everyday practice of gastroenterologists. The review presents the findings of the American
and Lyon consensus about GERD. Itis shown that the criteria for GERD determining are specific for each method of its diagnosics,
so additional research may not always confirm the diagnosis. The main methods of diagnosing GERD are the upper endoscopy,
the 24-hour pH-metry monitoring. The latter is the gold standard for assessing the presence of gastro-oesophageal reflux. To
make a decision before invasive antireflux procedures and surgery, high-resolution manometry (HRM) is recommended. Further
studies are related to the use of three-dimensional high-resolution manometry (3D-HRM). HRM and 3D— HRM of the esophagus
are high-tech methods for diagnosing the oesophageal motor function, with an encouraging prospect. However, consensus on
GERD confirmed there are no current limitations of available studies of the oesophagus and offer to look for new directions in
diagnosis and treatment approaches. In this connection, it is interesting to analyze the sound signals of muscle fibers. The review
presents data on the possibilities of modern clinical and instrumental methods for diagnosing GERD in the everyday practice of

gastroenterologists and discussing a number of promising initiatives in this direction.

FactpoesodhareansHy pedntokcHy xsopoby (FEPX) npea-
CTaBneHo B X0BTHi 1997 p. Ha ['eHBanbCbKiN KOHepeHLii
K «3aXBOPIOBAHHSI 3 PO3BUTKOM XapaKTEPHUX CUMMTOMIB
i/abo 3ananbHOro ypaxeHHs AMCTanbHOI YacTuHK CTpa-
BOXOZY BHaCMifoOK MOBTOPEHHS 3aKuaaHHs y CTPaBoXia
LUITYHKOBOrO Ta/abo AyopeHanbHoro BMicTy» [7]. [aHi
npo nowwpenicte NEPX MatoTb yumani reorpadivi
BigMiHHOCTI: B [iBHiYHIn Amepuui — 18,1-27,8 %, €Bpo-
ni—8,8-25,9 %, CxigHii Asii — 2,5-7,8 %, Ha brinsbkomy
Cxogi — 8,7-33,1 %, B Asctpanii — 11,6 %, [liBaeHHin
Amepuui — 23,0 % [9,28)]. Ane opieHTyuNCb HaBITb Ha
HaliMEHLLi NOKa3HWKW HaBeEHOTO Aiana3oHy, O4eBUAHO,
Lo MEPX oxonntoe WMpOoKi BEPCTBU HACENEHHS B YCbOMY
CBITi Ta, 3@ MPOrHO3aMW, KinbKiCTb XBOPUX MOXeE 30inb-
wysaTtucs. Tak, ye CbOrogHi BUTpaTV Ha AiarHOCTUKY
Ta NiKyBaHHSI 3aXBOPHOBAHHS (B OCHOBHOMY LLISIXOM
3aCcTOCyBaHHs! iHriGiTopis NpoToHHOi nomnu — IMM) Ha
TepuTopii CLUA oujHiotoTbest B 9-10 Mnpa US $ 3a pik [19].

3a cyyacHumu ysieneHHsamu, FEPX HanexuTb o
KBa3i€HOOMEHHNX 3aXBOPOBaHb. BU3HaHO, L0 B OCHOBI
"'EPX € avckoopamHaLis MOTOPHO-eBaKyaTopHOI (hYHKLi
BEPXHIX Bigainis TpaBHOro TpakTy, nepenycim e3odaro-
ractpanbHoro nepexogy (EIMI) sk aHTupedniokcHoro
6ap’epa [15]. Lle 3abe3nevye goctyn arpecuBHux cy6-
CTaHUi LUYHKOBOMO BMICTY 3 JOMILLKOK BMICTY [ABa-
HagUATMNanoi KULWKKM B CTpaBoxig,. [MaTonoriyHo Bucoka
yacToTa pedrItoKCiB CYNPOBOMKYETHCSA YMOBINIbHEHHAM
BifHOBMNeHHs pH AMcTanbHOI YacTuHKM CTpaBoxoay
MiCNs KOXXHOFO Takoro enizody. 3MEHLUEHHS! KMipeHcy
CTPaBOXOAY 3 YacoM NPU3BOAMUTL [0 3MiHW CTPYKTYpM
rioro cnn3oBoi 060MoHkW — Ao cTpaBoxony bappertta. Mig
LMM NaTtonoriyHMM (eHOMEHOM PO3YMiloTb 3aMiLLleHHS
6araToLlapoBOro NIIOCKOro eniTenito Crn3oBoi 060MOH-
KN OWCTanbHUX BIOAINIB CTPABOXOAY METannacTU4HuM
umniHgpuyHMM eniteniem. Came enitenin, 3MiHEHUI 3a
TMMNOM KULLKOBOI MeTannasii, Hece pusnk po3BuUTKy age-
HOKapLIMHOMW AWCTanbHOTO Bigdiny ctpaBoxody. 3a pik
cnoctepexxeHHs cepe 200-400 umx navjieHTiB BUSBNS-
t0Tb OAMH BUMAAOK paky. 3 Lyx No3uLin 3po3ymina Heob-
XiQHICTb paHHBOTO Ta adekBaTHOro NikyBaHHsA [EPX. Ane
TYT BUHVKAE HU3Ka NUTaHb. Fki KpuTepii AiarHo3y Lboro
3aXBOPIOBaHHA? Pesynbraty Skux MeToaiB AOCHIIKEHHS
€ BipOrigHUMU ANS NiATBEPAKEHHS KMIHIYHOT AYMKN? AKi
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3 UMX METOAIB JOLiIbHO BUKOPUCTOBYBATM 3@ OKPEMUMU
nokasaHHAMM? Y JOCTyNHI BOHU NOBCIOAHO? Yn € Ho-
BVHU LLIOZ0 PO3BUTKY MiABULLEHHS SIKOCTi [i@arHOCTUYHOTO
npouecy npu MEPX?

Merta po6otu

Br3HayeHHs MOXNMBOCTEW Cy4YacHUX KMiHIKO-IHCTpY-
MeHTanbHUX MeTogiB AiarHocTukn MEPX y noBCAKaeHHIN
MpaKTULi racTpOEHTEPONOriB Ta 0BroBOPEHHS HU3KK
NEPCMNEKTUBHIMX 3anovaTkyBaHb Y LibOMY Hanpsimi.

Tunosumm cumntomamu 'EPX € guenenTuyHi ckapru
nauieHTiB: nevis i/abo sigpvkka kucnum [3]. Lli nposisu
3aXBOPIOBAHHS 4OCi BBAXAKTb NPOBIAHNMM A1 MOYaTKy
po3nymis LWoao HassHocTi FEPX. Tak, Ha aymky ekcneptis
JlioHcbkoro koHceHcycy [11], Ha3BaHi cumnTomu, 0cobnu-
BO SIKLLIO IXH$1 IHTEHCUBHICTb 3MIHIOETHCS Ha T MiKyBaHHS,
€ CYTTEBOIO MPUYMHOO AMsi BCTAaHOBMNEHHS AiarHo3y MEPX.
BBaxatoTb, L0 3HAYEHHSI ANHAMIKA CUMMTOMIB Y LibOMY
BUMaZKy € GinbLL Baromum, Hix NMO3UTUBHA peakuis Ha
Tepanito, Lo NPOBOAWTLCS, NPU MOXMBUX acoLjiaLisx
3 N03acTpaBoOXiAHWMM NPOsSIBAMU (NEreHeBUMHU, Kap-
JianbHumu, opodapuHreansHuMm Tolwo). Bigomo, Lwo
[iarHoCTMYHA LiHHICTb OLHIOBaHHSA CUMMNTOMIB HaBiTb
cepef [OCBiAYEHUX raCTPOEHTEPOIONB Ma€e YyTIMBICTb
70 % i cneumdivHicTb 67 % MOpPIBHAHO 3 06'EKTUBHUMM
fokasamu EPX 3a pesynbratamyt iHLWIMX JOCHIDKEHb,
Hanpwvknag, pH-metpii abo eHpockonii cTpaBoxoay. AHa-
TIOFi4HY OLiHKY B €KCNepTiB OTpUManu i onuTyBanbHUKK,
L0 cTOCYt0ThCS fgiarHocTukn MEPX, cepen sikux aHkeTta
RDQ Ta aHketa GERDQ [11].

Omxe, KniHiYHa KapTHA He Mae BUCOKOT Yy TIMBOCTI
Ta cneuudiyHocTi gns o6’ektuisauii FEPX. Ane Ha
NPaKTWLi AiarHoCThKa Ljiei xBopobw, Lo 3acHOBaHa Ha ii
TUMOBKX CUMMTOMAX, € MPArMaTU4HOK Ta CXBAMNOETLCS 3
no3uuii coujianbHUX NPUHLMNIB. Mpu TUNOBUX | aTUMNOBKX
nposisax (6inb y rpyasx, XPOHIYHWA Kallenb, NapuHriT
TOLLO) BCHOBOK Mpo MEPX nigTBepmKyeTbCa NO3UTUBHAM
pesynsTatoMm TecTy 3 ogHuM i3 npenapartis rpynu I
[13]. Brim nosutmeHui IMTM-TeCT He NpUPIBHIOETLCA OO
diarHosy. Cepeq navujieHTiB i3 nevieto SK giarHOCTUYHWIA
INM-tect mae vytnueicTb 71 % i cneuniyHICTb Tinbku
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Ornaam

44 % nopiBHsHO 3 faHumu pH-meTpii abo engockonii
cTpasoxogy. [Mpu atunosivt MEPX nokasHuku Bignosigi Ha
INM HabaraTo HYKYI, HiXX NPU Nevii, Lo 3MEHLLYE MOXIH-
BOCTI LIbOrO MiAXoAy A0 AiarHOCTUKW. Ha Tni 3aCTocyBaHHs
INM y cepenHbomy 69 % nauieHTis 3 e3odaritom, 49 %
nauieHTiB i3 Heepo3WBHOI pPedIIoKCHOK XBOPOOOID
(HEPX) i 35 % naujeHTiB i3 HOpManbHO EHOOCKOMIErD
BKa3y0Tb Ha MOIETLLEHHS! CUMMTOMIB, LLIO 3yMOBIEHO 3Mi-
HOHO KMCNOTOYTBOPEHHS. OT)Xe, OCHOBHUM OOMEXEHHSIM
Lofo 3actocysaHHs IMMM-TecTy € Ynmana BapiaTUBHICTb
BiANOBIAj. BigoOMO TakoX Npo 3anexHicTb pesynsraTis
Tepanii Bif 403yBaHHA Npenapary Ta TpuBasocTi TecTy [5].
OnHak, He3BaXatoum Ha HU3bKY CreLMAIHHICTb | BUCOKMI
edhekT nnauebo, emMnipuyHUA Nigxig 8o nikyeaHHs MM
3aranioM MPUAHATHUA, OCKINIbKW € MEHLL JOPOrUM, HiXK
iHCTpyMeHTarnbHi JOCMimKeHHs cTpaBoxody. Ekcneptu
HaronoLUyHTb, LLO Lie MOXe NPWU3BOAUTY [0 rinepziarHoc-
Tvku FEPX i 3anosxusaHHs IM1.

AHaMHECTUYHI [aHi, ONUTYBaHHA Ta MO3UTUBHUN
pe3ynbTaT aHTUCEKPETOPHOI Tepanii MoXyTb OyTu
HegocTaTHI Ans ocTaTodHOro BusHaHHa MEPX, ane €
KOPUCHWMMW NS BUSHAYEHHS HEOOXIAHOCTi 0OCTEXEHHS
nauienta Hagani. MpunyweHHs npo HassHicTb MEPX y
pasi BigcyTHocTi Bignosigi Ha nikyaHHs I notpebye
BMKOHAHHS BEPXHbOI eHgockonii. Lle gocnigpxeHHs nae
3mMory niareepantu giarHo3d MEPX Ta i ycknagHeHb un
BUSIBUTW anbTepHaTUBHE 3aXBOPHOBaHHS. BusBneHHs
e3odarity knacy C abo D (TyT i fani HaBeaeHo rpagadito
e3odvariTi 3rigHo 3 Jloc-AHmKeNnecbkor KnacudikaLieto),
cTpaBoxogy bappetTta Ta/abo cTpukTyp cTpaBoxogy
Hanexarb [0 Aoka3iB HasBHOCTI FEPX [25]. Epo3uBHui
e3odarit giarHoctytoTb y 30 % nauieHTiB i3 nevieto 3a
BIAICYTHOCTI ebekTy Bif nikyaHHs Ta B 10 % Ha Tni no-
cTiHoro npuimManHs IMM. Y 6inbLlwocTi Takmx NawieHTiB
hikcyeTbes cnabkuii cTyniHb e3odariTy, 3okpemMa knac A.
Taki 3MiHv CrM30BOi 0O0MOHKW CTPABOXOAY BBAXAOTb He-
cneundiYH1MK, BOHW HasiBHi Takox y 5,0—7,5 % Bunaakis
i3 rpyny KOHTPOIKO B OCI0, SIKi HE MatoTh XOOHMX NPOSIBIB
[16]. BusiBneHHs nig yac eHgockonii e3odarity knacy B
[ia€e MicTaBm Ans no4aTKy MeaMKaMeHTO3HOTO JiKyBaHHS!
EPX. OpHak nig Yac nnaHyBaHHs 6yab-sKOro BapiaHTa
aHTWpednoKCHOI Xipyprii HeobXigHi fofaTKoBI [oKa3m
I'EPX, wo otpumani 3a gonomoroto pH-meTpii [10]. LWogo
cTpaBoxofy bappetTa, uen heHoMeH crocTepiratoTb Y
5-15 % naujeHTiB i3 XpoHiyHum nepebirom MEPX [30],
ricTonoriyHe nigTBepmKeHHs 3adikcoBaHe Tinbkv B 50 %
Bunazakis. OTxe, pesynsraTv EHJOCKONIYHOTO JOCHMKEH-
HSA CTPaBOXOAY MOXYTb OyTW KMiHIYHO BaxknMBMMK Ta
cneumndivHrmu ans FEPX, ane matoTb HU3bKY Yy TIMBICTb
Ans 6e3foraHHoI AiarHOCTUKN.

IV PUMCbKVM KOHCEHCYCOM [ BUKMIOYEHHS e031-
HOGINBHOTO YpaxeHHs nig Yac eHaocKonii CTpaBoxoay
pekomeHaoBaHe B3ATTA BionTartiB #oro cnv3osoi 06o-
noHkm [8]. Mpu noanTmeHiA pH-meTpii Gioncis Moxe
TaKOX MaTW 3HA4YEHHS B AMdepeHLianbHOi AiarHOCTUKN
EPX Big rinep4yTnuBoCTi CTpaBoxoay, yHKLiOHaNbHOT
nevii Ta NPOTOKOSbHOMO MOPPOOrYHOIO KOHTPOSHO 3 pe-
€CTpaLjieto 0COBMMBOCTEN 3MiH FCTOCTPYKTYPU CIIN30BOI
060110HKK cTpaBoxody (MOLOBKEHHSI COCOMKIB, rinep-
nnasis 6asanbHUX KNiTUH, PO3LUMPEHHS MIKKIITUHHWX
npocTopiB, MexeniTenianbHi iHiNbTpaLii 3anansHUMK
KniTMHaMW, HasiBHICTb 30H HEKPO3iB Ta epo3ii) [26]. Mop-
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(pOnOrivYHNIN KOHTPOMNb BaXNMBWIA 4115 peecTpaLii BigHOB-
NEHHS TICTOCTPYKTYPY CN30BOI OOOMOHKM CTPaBOXoay
nicnst ageksatHoi Tepanii FTEPX. OgHak ricTonoriyHi gaHi
XapakTepU3yTbCs YMManoK BapiabenbHICTIo, | ToMy
TEeX He MOXYTb OYTN NPUIAHATI K KPUTEPIi OCTAaTOYHOMO
piarHosy MEPX. Hanbinblu xapakTepHUM NOLLIKOMAXEH-
HAM CnM30BOi 0OOMOHKK CTPaBOXoAY Npv pPedrToKCi
BBaXal0Tb PO3LUMPEHHS MKKNITUHHUX NPOCTOPIB, SiKe
i0eHTVUDIKYIOTb 3@ JOMOMOrOK0 ENEKTPOHHOT MiKpOCKOnii
[2,26], ane kniHi4He 3acToCyBaHHS LbOro mMeTogdy 06-
MexeHe. HagiTb 3BuU4aliiHe riCTONOoriYHe OOCNIMKEHHS
6ionTaris 3i cTpaBoxoay noTpebye baraTo 3ycunb Yepes
HeOoOXiAHICTb yKnagaHHs NPoTOKOITy YumMarnoro obesry.
Kpim Toro, sik npaBumno, y kniHikax Hemae HeobXiaHoi
KiNbKOCTi BUCOKOKBanidhikoBaHux dpaxiBLiB, ski 3MOrnm
6 BMKOHATV LIE NPOTOKON.

3a pekomMeHAaaLisIMM JOKA30BOi raCTPOEHTEPOSOTii,
HacTynHuM nigTBepmxeHHaM [EPX Moxe cTatu Busiene-
He nig Yac fobosoi pH-meTpii abo pH-imnegaHcomeTpii
CTpaBOXofy TpMBane 3aKUCNEHHs CTPaBOXoAY (BiACOTOK
yacy 3 pH <4 y ctpaBoxogi Ha 5 CM BULLE HUXHBOTO
ccpiHkTepa ctpasoxoay (HCC), Tak 3BaHe acid exposure
time (AET) > 6 %). HuHi pH-moHiTopiHr cTpasoxoay
BM3HAHUI HaWHAANHILUMM METOAOM [iarHOCTUKK, L0
[ae 3Mory nNpo HasBHICTb PedrtoKCy W OLHUTK oro
yacTtoTy Ta TpvBanicTb. OCHOBHUM MOKa3aHHAM Ans
24-roguHHoi pH-meTpii cTpasoxopy € diarHoctuka MEPX.
AwvbynaTopHuii pH-MOHITOpUHT MOoXe 3abesnedvysaTtt
nigTeepakeHHs danux npo MEPX y nauieHTiB i3 Hop-
ManbHOK eHAOoCKOoNiE, aTMNoBUMU cuMnToMamm Ta/
abo nig yac nnaHyBaHHS aHTUPedOKCHOT Xipyprii [23].
Metoz Mae HioaHCV NPOBEAEHHS, eKCMepTH HaronoLuy-
10Tb: NPVUHLMMOBE 3HAYEHHS ANs TOYHOTO AiarHo3y Mae
npaBunbHe PO3MILLIEHHS eneKkTpoAiB. BumiptoBanobHuin
enektpon pH-3oH4a NoBWHHWIA ByTu 3adhikcoBaHWM
4iTKO Ha 5 cm BuLe, Hixk HCC. AKLIO KinbKiCTb KaHaniB
(enekTpogiB) pH-3oHziB Bapitoe Big 1 10 3, TO MOXHa
peecTpyBaTy pH 04HO4ACHO Ha Pi3HMX PiBHSX CTPABOXO-
Ay (ans BCTaHOBMEHHS BMCOTM pedontokcy). KniHivyHo
BaXnuBeiLLa iHpopmaLis Mmoxe GyTu oTpumaHa nig vac
BCTAHOBJIEHHS KiHLIEBOrO enekTpoaa B AinsHuUi Tina
LunyHka. 3okpema, nicns NpuiMaHHsa xi B Tini LWyHKa
crocTepiratoTb BUPaXeHiLLWiA nigiiom pH. BctaHosneHo,
LU0 MPOBEAEHHS Y LUMTYHOK 30HAa AiaMeTpPoM 3 MM He
BMIMBAE Ha 4aCTOTY racTpoesodareansHUX pedriokCis.

Pedniokc-MOHITOPUHT AE@MOHCTPYE Hacniaku naro-
pisionoriynmnx 3miH npu FEPX, wo nposienstotecst abo
SIK HAAMIPHWIA eni3od KUCIMOTHOI eKCno3uLii y cTpaBoxig
(AET), abo sk TpuBanuin pedrtokc. Ane Lie He Nokasye
MexaHiam peanisauii Takux npossie. [Ans 36inbLueHHs
iHhopMaTMBHOCTI PH-MOHITOPUHIY NPOMOHYKTb BUKO-
puCTOBYBaTW aHani3 acoujaLii pedioKcis i CUMMTOMIB,
TOOTO BMKOPUCTOBYBATW MPOCTi CMIBBIAHOLLEHHS Ta CTa-
TUCTWYHI TECTU, OO BM3HAYMTM, UM NOEAHAHI PEdOITHOKCHI
enisoau 3 cuMnTomMamu. Psg oocnigHvKiB nokasanu, Lo
NPOAOBXeHHs Yacy 3anucy Ao 48 abo 96 roguH 3a gono-
moroto 6e3npoBigHoi cuctemu pH-MOHITOpUHTY 3BinbLuye
ZiarHOCTUYHY TOYHICTb MeToay. Oco6rMBO KOPUCHUM CTaE
TaKu Nigxig, Konm TpaHCcHasanbHUM kateTep He MPOXo-
OWTb A0 HeobXiaHOI ToukK abo Aae HeraTMBHUIN Pe3ynbTar,
HesBaxaroum Ha Bucokun pusuk MEPX [27]. JocTynHicTe
6€e330H10BOr0 pH-MOHITOpUHTY 06MEXye MOro BUCOKa
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BapticTb. OTxe, no6oBa pH-MmeTpis Moxe nigTBEPAUTY
abo BuknounT NEPX, X04a He 3aBXamM 0CTaTo4HO.

[HLWKM BapiaHTOM MOHITOpUHIY pedriokey € pH-im-
nefaHCoMETPIs, WO xapakTepuaye pedrokcHi noaii
AK 3a gornomorot pH-enekTpody, Tak 1 Aekinbkoma
imnegaHcHuMK enektpogamu. Ockinbku pH-imnegaHc
BU3HAYaE BECb CNEKTP PECOIIOKCIB (KMCIOTHMIA, ra30BUi
ab0 3MiLLaHuIn) He3anexHo Bif KUCIOTHOCTI Ta BU3HaYae
HanpsiM NMOTOKY, MOr0 BBaXatoTb 30/10TUM CTaHAAPTOM Y
diarHoctuui MEPX [23]. Ane TecCT He € LUMPOKO AOCTYn-
HUM, TyMayeHHs1 pe3ynbraTiB AOCNIMKEHHS CKnagHe.
Y 3B'3Ky 3 UM haxiBLi KOHCEHCYCHMX rpyrn BU3HAOTb
06MeXeHiCTb Liboro MeTogy.

OCHOBHUM pe3ysbTaToM 24-roANMHHOTO AOCTIMKEHHS
pH-meTpii Bu3HaHe AET. HopmarbHa eHgockoniyHa Kap-
TWHa, y TOMy Yu1cni esodbarit ctyneHsi Ai B, He Bukntouae
MEPX, ane B noefgHaHHi 3 BiACYTHICTIO MaTONOMYHOrO
3akucneHHs ctpasoxopy (AET <4 %) Ta npu KinbkocTi
enisogiB pedrtokcy MeHLe Hix 40 3a foby npu pH-imne-
JaHcomeTpii 6e3 npuimManHs nauieHTom IMM 3 BUCOKOO
VIMOBIPHICTIO BKa3ye Ha BiCYTHICTb 3aXBOPIOBAHHS.
EkcnepTu JTiOHCHKOro KOHCEHCYCY NPOMOHYOTL BBAXaTH
AET <4 % ocTtaTto4HO HOpMasbHUM (cDi3ionoriyHnm),
AET >6 % ocTaTtoyHO HeHopMarnbHUM (NaTonoriyHMM)
3 NMPOMiKHUMM 3HAYeHHAMM MiX 4 % Ta 6 % [11]. Tob-
TO 3HaveHHs AET, wo nepebysaiotb Mix 4 % Ta 6 %,
PO3yMitoTb SIK HEBW3HAYEHMIA AjarHo3, KOTpui noTpebye
[oaaTkoByx gocnimkeHb. Lle we oguH dakT, wo pobuts
faobosy pH-metpito i pH-iMnegaHcomeTpito cTpaBoxoady
HenepekoHNMBUMKU Metogamu, ane NEPX sanuwaetbes
CKMaZiHUM 3aXBOPKOBAHHAM AJ151 AiarHOCTUKM.

[nsa yTouHEeHHs AiarHo3y, Konu He NoninwyeTbes Kii-
Hi4yHa cumnTomatuka MEPX Ha Tni Tepanii, Ans BUSBNEHHs
MOTOPHUX PO3MafiB CTPABOXOAY Ta yXBaNeHHS PiLLEHHS
NPO aHTUPEIOKCHY Xipyprito aKTyanbHOK CTae MaHOMe-
Tpis 3 BUCOKOKO po3ginbHoto 3aatHicTio (MBP3) [32]. Lie
LOCMIIKEHHS! AAe 3MOTy PEECTPYBaTH PyXoBYy (DYHKLIO
CTPaBOXOAY i3 3aCTOCYBaHHSIM CEHCOPIB, ki 3HAX0AATHCH
Ha Tak 3BaHOMY ETEKTOPI-pyKaBi (30HAI), L0 BCTaHOBMHO-
€TbCS1 B NPOCBIT 30HW JOCMMKEHHS. TEXHOMONIYHI yChiXu
3HaYHO MOKPALLMIW TOYHICTb | KNIHIYHY KOPUCHICTb METO-
L. Katetepw BucoKoi po3ginbHoi 30aTHOCTI 3 6rin3bkumMi
3a po3TallyBaHHAM JaTyvMkamy 3abe3nevyoTb Maixe
6e3nepepBHe NOAAHHS aKTUBHOCTI TUCKY 3 MOPOXHUHM
poTa Ao LwnyHka. KinbkicTb 4aTumkiB Ha 30HAi MOXeE KOmnu-
BaTucA Big 20 40 36, L0 B pasvi NePeBULLLYE iXHIO KiNbKICTb
y BETEKTOpI 3BUYalHOi MaHOMETPii (4—8). Mpomixky Mix
faTtynkaMu y 3BUYaliHin MaHomeTpii cTaHoBnaTL 3—4
CM, LLIO NPpU3BOAUTL [0 BESIMKOI KiNbKOCTi «CAiMmMX» 30H
i He fae 3Mory NMOBHOLLIHHO OLIHMTK (DYHKLIOHAMBHICTb
opraHa. Mpv MBP3 ceHcopy po3TalloBaHi Ha BiACTaHi Bif
0,8 cmgo 1 cm, ToMy «cnini» 30HK 3BOAATHCS A0 MiHIMyMY.
Tak gocsiratoTb MakcMMarnbHO AETanbHOrO OLHKOBaHHS
(hyHKUiOHanbHoOro cTaHy TpasHoro kaHany. Omxe, MBP3
[a€e MOXIMBICTb AeTarbHO AOCTIANTY iHTErparnbHi Kinbkic-
Hi Ta SKICHI MOKa3HUKM BHYTPILLHBO-MOPOXHUHHOO TUCKY,
KOOpAMHALt0 MOTOPWKY rPyAHOrO BiAAiNy, CTPaBOXigHNUX
ciHKkTepiB, TOOTO crnocTepiratn B pexuMi peanbHoro
yacy 3a MpOCYBaHHSIM CTPABOXOLOM MEPUCTANBTUYHOT
xsuni. CyqacHa MBP3 nponoHye Takox BYKOPUCTaHHS
KOMGIHOBaHOTO iMMefaHC-MaHOMETPUYHOTO 30HAY, KU
cknagaetbes 3 36 kaHaniB BUMIpOBaHHS TUCKY Ta 15 im-
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nefaHCHUX KaHanis, Lo Aae 3MOry OTpUMAaTy [OAaTKOBY
iHcbopmauito [21].

B acnekti natoreHesy MEPX Hanbinbw Baromoto
BBaXaKTb HEKOMNETEHTHICTb EIMTT sik aHTUpedntokcHoro
6ap’epa. Baxnveum BiomapkepoM BBaXatoTb KinbkicHe
OL|iHIOBaHHS 10r0 (OyHKLIIOHYBaHHSA. AHaTomivHo EITI
npeacTaBneHnn KOMMNEKCHUM CIiHKTEPOM, IO CKna-
feHun i3 HCC i Hixok giacpparmu (HA). JomiHyBaHHS B
naToreHesi pedprtoKCy NOpyLLEHb CMPOMOXHOCTI TiEi um
iHLLOT YaCTUHM 3anexuTb Big 06cTaBuH. Tuck EMM1 amiHio-
€TbCS 3aNEXHO Bif Yacy, AVXaHHS Ta KOBTaHHS; aHarno-
riyHo Makpomopdonoris EMT moxe Takox 3MiHIoBaTUCS
3 yacom, nepexogsuun Mixx enemeHtamm HCC i HJ [22].
Kpim Toro, BuainstoTh (isionoriyHy HEKOMMETEHTHICTb
EII, To6T0 siBMLWA nepexigHoi penakcauii HCC Ta/um
pednekTopHoi penakcauii sk HCC, Tak i Hl, wo noner-
LUYe BUAANEHHS rasy 3i WwyHka [24].

3po3ymino, Lo KinbKicHe oLiHOBaHHSA 6ap’epHoOi
dyHkuii EIM posoni cknagHe. XKogHa oguHuLS BUMI-
ptoBaHHst MBP3 apeksaTHO He Moxe nigcymyBaTu 1oro
KOMMETEHTHICTb. Y LbOMY 3B’3Ky B OCTaHHiX perna-
MEHTYBarnbHUX JOKyMeHTax — JTioHCbKOMY KOHCEHCyC
Ta AMEPUKaHCBKMX pekoMeHOaLisX — Ans OLiHIOBaHHS
cTaHy EIT] 3anponoHoBaHO 2 MOKa3HWKW, OOUH 3 HUX
BUpaxae aHaToMiuHy mopdponorito EIMI, gpyrui ouiHioe
110ro cuny ckopoyeHHst. 3a nokasHukamv MBP3 npuitHsaTa
xapakTepucTuka BigHoweHb Mix HL i HCC y ctpykTypi
EIM six 3 anatomomopdonorivri Tunu: Tvn 1 — eanHa 3oHa
BMCOKOTO TUCKyY, NpeacTaBneHa HCC i HA, Touka iHBepcii
avxanHs (TIO) posTalioBaHa 3 NPOKCUMAILHOTO Kpato
HCC; Tun 2 — OBi 30HM BMCOKOTO TWUCKY, NPEACTaBmneHi
HCC i H[, nomin He GinbLue 2 cM, TUCK MixX 30HaMV BULLE,
HX y WwnyHky, TIO Ha pisxi HO; 3a, Tak 3BaHa «3akpuTa»
Kuna ctpaBoxiaHoro otopy giacdparmu — nogin HCC i
HO noHag 2 cm, Tick mixk HCC i HI Huxye, HiX TUCK y
wnyHky abo gopisHioe romy, TIO Ha pisHi HO; 36, Tak
3BaHa «BigKpWUTay Kura CTpaBOXigHOMo OTBOpY Aiadpar-
mu — nogin HMNC i HO noHag 2 cm, Tuck mixk HCC i HA,
[opiBHIOE TUCKY Y WwnyHky, TI[ Ha pieHi HCC. AHaTtomist
0cCTaHHbOro, 3 Tuny EIM nos’si3aHa 3i 3MeHLLEHHAM TUC-
Ky HCC, o KOpentoe 3 TSHKKICTIO pedptoKCy, OAHaK Lie
CMiBBIOHOLLEHHS HE € NiHiHWUM [25].

Cuny ckopouerHs EIMT] Bu3Havae gpyrvi nokasHuk
MBP3 — interpan ckopoyeHHst (IC) EII, akun gae amo-
ry BUSIBUTM MiArpyny nauieHTiB i3 Baxkow Gap’epHoro
ONCAYHKLIE B MOEAHAHHI 3 eHaocKonivyHuM e3odari-
ToM. Ane o4eBMaHA HasiBHICTb METOAOMOMYHMX PO3BKHO-
cTen nig yac pospaxyHky IC EIM pisHumm gocnigHukamu.
Y cnpobi ctaHaapTu3yBaT METOAOIONiHO 3aMPONOHOBaHO
BUKMIOYEHHS nokasHukiB HL y Bunagkax EIM 3 tuny Ta
po3paxyHky IC EITl Hag 6a3oBuM TCcKoM LnyHka [20]. 3
ornsgy Ha e, JTioHCbKMI KOHCEHCYC ALLIOB [0 BUCHOBKY,
wo IC EITI e nepcnekTMBHAM MapkepoMm, ane notpedye
HaCTYMHWX JOCTIIKEHb | HU3KW YTOYHEHb NEPeS LLMPOKM
BMPOBaPKEHHAM Y KMiHIYHY NPaKTUKY.

PoayminHst doopmyBanHs IC EIMT nos’sasaHe 3 gocni-
DKEHHAMU 3 BUKOPUCTAHHSM TPMBUMIPHOI MaHOMETPIl
BMCOKOI po3ainbHoi 3gatHocTi (3D-MBP3) [17], wo aae
3Mory audpepeHuitoBaty aHaTtoMiyHi cknagosi EIMI. Bi-
JokpemneHHs i3 curHany EIM komnonenTa HL nig yac
3anucy 3D-MBP3 gano MoxsmBiCTb 3pobuTi BUCHOBOK,
Lo manxe 85 % 3aranbHoi cunu ckopodeHHs EMM1 nos’s-
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Tabnuus 1. MokasaHHs 4o ambynaTopHOro MOHITOPUHTY pecbritokcy [11,25] i3 Haluow

moaumdikauieto

Cnoci6 MokasaHHa Hosi nokasaHHs [11, 25]
AiarHoCTUKM

[o6osa pH-meTpis .
a6o pH-imnepaHco-
meTpis

MaHowmerpis
3 BUCOKOIO
po3ainbHo
3[aTHICTIO

Tunosi cumnTomu (nevis, perypritavis) .
36epiratoTbesi, He3Baxaroum Ha 1M

Tepanito;

Atunosi cumntomm (6inb y rpyasx,

KaLLernb, CUMNTOMU ropTaHi) Ans
niaTBEPMKEHHS ab0 BuKNoveHHs MEPX;

Mepen iHBa3NBHOW aHTUPEdIOKCHOW0
npoLeaypoto Ta onepavjieio;
[liarHocTuka dyHKUioHanbHOI nevii

Ta rinepyyTnMBOro pedriokcy,
cynparacTU4HOI Bigpukku (CUCTONIYHUIA
iMneaaHc) i cHapoMy 3ananeHHst

(B nO€EAHaHHi 3 MaHOMETPIEH).

Jlokanizauis HCC ans npasunbHoro
poamitLieHHs katetepis pH i pH-
iMneaaHcy;

BWKNtoYEHHS OCHOBHUX PYXOBMX
nopyLUeHb, 0COBNNBO axanasii;

OujiHI0BaHHS NEPUCTANBTUYHOI AiANbHOCTI  ©
CcTpaBoxofy nepep iHBasBHUMM
aHTUPEMIOKCHAMM NpoLesypamu

Ta onepawismu;

MoHiTopuHr
HaBaHTaXeHHs!
pecnokcom

nicns iHBa3WBHWX
aHTMPEedIMIOKCHUX
npoLieayp Ta onepauii;
MoHiTopuHr
HaBaHTaXeHHs!
pednokcom nicns
abnauji npu axanasii.

OuiHIOBaHHSA
mopdpororii Ta
uinicHocri MEM;
BumiptoBaHHs poamipy
XiaTanbHoi rpuxi;
OuiHIOBaHHS
nepucTanbTUYHOT
LiSiNbHOCTI CTpaBoXoAy
nepen GapuatpuiHuMn

[liarHocTVKa CUHPOMY 3anaMOPOYEHHS! MRt AT
Ta cynparacTUYHOI BiAPWXKK (y

noeaHaHHi 3 pH-imnegaHcom);
OuiHtoBaHHsa gucdarii nicna dyHao-
nnacTuku;

[liarHocTrka chyHKLiOHaNbHUX
CTPaBOXiAHWX NOPYLUEHb YHACNIAOK
BUKIOYEHHS! OCHOBHUX PYXOBUX
nopyLUeHb.

400

3aHo 3 H[, To670 IC EIMI 3Ha4HO Mipoto 3abe3neqyeTses
came ckopodeHHsm HL [18]. Lli gocnigkeHHs nigkpecntio-
toTb ponb |C EITI sik sikicHoro cTabinbHOro nigcymMKoBoro
nokasHuka 6ap’epHoi cyHkuii EIMTI, xoua 3 3acTepexeH-
HSIM, LLO Liel NoKa3HWK € BinbLue iHaukatopom cTaHy Hl.

Xoya YMCneHHi JOCNimKEHHS NPOAEMOHCTPYyBanm
3B’'A30K MaHoMeTpuymx aHomanin i FEPX, kopuctb
MBPS3 y giarHocTyHOMy acnekTi obMexeHa npobnema-
MV YyTIMBOCTI Ta CneungiYHOCTI Lboro MeToay. Tomy
nig vac piarHoctukm MEPX Huska aBTopiB NPOMOHYOTH
3aCTOCYBaHHS Kiflbkox METOAIB AOCAIMKEHHS pa3om. Ha-
npvknag, 4ns nigBULLEHHS TOYHOCTI AndepeHLianbHoi
AiarHOCTUKX TUMY BIOPWXKKM YW pyMiHaLil, BUSBNEHHS
aepodarii, npy iHAMBIgyani3aLii NopyLIeHb Y KOHKPETHOTO
nauieHTa NpomnoHyloTb NoegHaHe BukoHaHHs MBP3 Ta
imnegaHcomertpii [31]. 3rigHo 3 pekomeHpaviamu JlioH-
CbKOTO KOHCEHcycy, koxHy MBP3 Tpeba BUKOHyBaTH 3
NPOBOKALiiHUMM TeCTaMM (TECT LUBUAKMX KOBTKIB, TECT i3
KOBTKaMu TBEPLOI ii) ANs OLiHIOBaHHS pe3epBy 3AaTHO-
CTi CKOpOYeHHs M'A3iB rpyAHOrO BigAiny cTpasoxogy. [pu
nigrotoBui navieHta 3 'EPX go onepatBHOTO BTpyYaHHs
pekomeHpoBaHa MBP3 i3 BUKOHaHHAM TeCTy LIBUAKUX
KOBTKIB, pe3ynbTaT SIKOro € MPOTrHOCTUYHUM KpUTEPIEM
BUHVIKHEHHS nicnsonepaviiHoi gucdarii [14]. MNavieHtam
3i cCkapramu Ha yTPYAHEHHS NPy KOBTaHHi Ta/abo npoxoa-
XXEeHHi TBepAoi i 3a BiACYTHOCTI CKapr Npy NPOXOKEHHi
pioKoi i pekoMeHa0BaHe AOCTIIKEHHS 3 KOBTKaMU TBEpP-
Joi ixi. Taki NpoBOKaLifHi TECTM Ja0Tb 3MOTY BUZINUTH
3 OCHOBHI rpynu 3MiH PyXOBOI aKTUBHOCTI CTPaBOXody:
nopyLueHHs npoxiaHocTi ENMT1; icToTHI nopyLueHHs ne-
pUCTanLTUKK (LiarHOCTYHTh TiMbKX NPY 3aXBOPHOBAHHSIX
CTPaBOXOAY); HE3HAYHI MOPYLLUEHHS NEPUCTANBTUKY SIK Y
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XBOpWX, TaK i B 30,0pOBMX 406POBONbLIB. PesynbsraTu Lnx
TECTIB HE MOXHa OMNMCyBaTK 3rigHO 3 Y1KasbKo Knacu-
(hikaLjieto, BOHW He pekoMeHoBaHi AMEpPUKAHCHKMM
peKoMeHaaLlisimMm.

Omxe, MBP3 i 3D-MBP3 ctpasoxogy — Le Buco-
KOTEXHOMOrYHi METOAN AiarHOCTUKM PyXIMBOI (OYHKLT
CTpaBoxogy 3 06HaAiNMMBO NepcnekTnBot. HiHi nikapi
MatoTb YHIKanbHUIA Crocid BU3HaYEHHS! iHTErpanbHIIX Kinb-
KICHMX Ta SIKICHUX XapaKTEPUCTVIK CKOPOYEHHS1 CTPaBOXOAY
Ta 1oro cneuudivHmx nopyLueHs. Lii metogm ganv amory
(haxiLAM yAOCKOHaNMTY KnacudikaLliio NePBUHHUX NO-
PYLWEHb MOTOPHOI YHKLii Ta BUAINUTM 4 MOPPONOriyHi
Tvinu EITI. 3a JlioHcbkuM 11 AMepuKaHCbKUM JOKYMEHTa-
mu, MBP3 i 3D-MBP3 — gonatkoBa fiarHocTuka MEPX
3a HasiBHOCTI cKapr Ha gucdarito, npy HekapAaianbHOMY
6onesi y rpyasx y nauiexTis i3 FTEPX Ta iHLLMMK 3axBOptO-
BaHHAMW. TakOX METOAM 3aCTOCOBYHOTb [N51 OLIiHIOBaHHS
AedekTiB nepucTansTk1 rPYAHOTO BiAAiNy CTPaBOXOAY,
nepen pyHAoniKaLiero Ans BUSHAYEHHS pe3epBy CKOPO-
YEHHSI CTPABOXOZY Ta NPOTHO3y BUHWKHEHHS Micnsione-
pauiHoi aucdarii. HasiBHICTb OAATKOBUX iMNEAAHCHNX
[aTyuKiB ;A€ 3MOry po3paxyBaTu Yac 06’'eMHOrO KIlipeHcy
CTpaBoXofy, BUSBUTM racTpoesodparearnbHuin pedortoke,
BUKOHATU AUEPEHLINHY AiarHOCTUKY TUMY BiAPWXKY,
BUABUTK aepodparito. BnpoBamkeHHs L€l MeToamku y
KNiHiYHY NpaKkTUKy MOrMo 6 po3LMpUTU AiarHOCTUYHI
MOXMNMBOCTI Ta fano 6 3mory iHauBigyanisyBaTtu niky-
BaHHS, NABULLMTY SKICTb HAZAHHS MEAUYHOI 4ONOMOr
navjieHTam. Ane BNpoBaKEHHS B NOBCAKAEHHY KNiHIYHY
NPaKTUKY LMX cnocobiB AiarHOCTUKM CYTTEBO OOMEKEHE
yepes iXHI0 BUCOKY BapTiCTb. B YkpaiHi Taki gocnimpxeHHs
HE BUKOHYIOTb Yepes BifCYTHICTb 0bnagHaHHs.

Omxe, AMepuKaHCbKM i JTIOHCBKM KOHCEHCYCamu 3
aiarHocTuku MEPX BU3Ha4YeHO cyyacHi ysBneHHs Npo Jo-
LiNbHICTb pi3HUX ZOCNIMKEHb | KPUTEPIi KMiHIYHOTO AjarHo-
3y npy FEPX. OcHoBHi MeToay giarHocTvkv FEPX: BepxHs
eHpockonisi, foboea pH-imnenaHcomeTpis cTpaBoxopay,
SIKy BBaXalOTb 30/10TUM CTaHAAPTOM ANSl BUSIBMEHHS
Ta OUiHI0BaHHS ractpoesodareasnibHux pedntokcis. Ans
[00aTKOBKX YTOYHEHb 3anpornoHoBaHo MBP3. OctaHHi
KOHCEHCYCHY MiATBEpMAXYOTb 0OMEXEHHS! Ta HeZoniku,
AKI HUHI HasiBHi AN Ha3BaHWUX MEeTOofiB AOCHiAKEeHHS
yHkuii ctpaBoxogy Ta EIMI npu MEPX. 3anponoHosa-
HO mapameTpy, siki OCTaTOMHO BK3HAYaloTb HASIBHICTb
MEPX, a Takox xapakTepucTukm, Lo BUKMYaTs [EPX
(maén. 1, puc. 1).

ObOMeXeHHA BigOMUX MeTofdiB BU3HaueHHA [EPX,
LLO HUHI HasABHi, CMOHYKaKOTb LUyKaTW HOBI HanNpsMu B ii
piarHocTuui. CBoro Yacy yBara AocrigHukiB 6yna npukyta
[0 MEeTOZB, LLIO AaK0Tb 3MOrY HEiHBa3iHO OLLIHIOBATM CTaH
PYyX0BOi (PYHKLi pisHMX BigainiB LUMYHKOBO-KULLKOBOTO
TpakTy (LUKT). HeiHBagiiHi foCRimKeHHS He 3MiHIOTb BU-
XiZIHUI (PYHKLIOHATNBHUIA CTaH rMagkux M's3iB, OCKISbKu He
noTpebyoTb PO3NpaBeHHS CKNaoK C30BOi 0DONOHKK
BBEA}eHHAM MOBITPS ab0 YyXOpiAHOrO Tina B NOPOXHWHY
opraHa. Lle aae amory yHukaT nogpasHeHHs pedhnekTop-
HUX ZYT, LLO MOXE NPU3BECTY 10 CTUMYTISILLT Ym Griokaau
MOTOpVKM iHWKMX BigginiB LWKT. Ak HeiHBasiHi MmeToam
[iarHoCTVKM MOTOPHUX MOPYLLUEHb OpPraHiB BepXHbOro
Bigainy LWKT paHilwe BukopucToByBanu nepudgepmnyry
enekTporacTpoeHTeporpadito (EME), HawwkipHy enek-
Tpomiorpadito (EMI), peHTreHonoriyHe AOCMimKEHHS 3
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4[ CumMnToMM, KOnu npu

nyckatoTb HaasHicTb FEPX ]7

Tunosi cumnToMK:

ATUNOBI CUMNTOMU:

neuis,
KUCMOTHa perypritaui

\

Emnipnuna Tepanis

[ TpUBOXHI cuMnTOMM J
£l

6inb y rpyavHi, Kawwerns,
ropTaHHi CUMNTOMMU

0

A

IMNM. Bignosigb

Tak
Ha Tepanito IMM

E

HOockonis

Pedniokc goBeneHo:
e E3odarit ctynens C, D

o [TogoBXEeHUIN CerMeHT
cTpaBoxofy bappeta

o [lenTnyHi CTPUKTYpK

Pecbntokec
AoBeAeHoO

Henaginni pokasn NEPX:

esodarit cTynexs A, B, Pedntokc
BUKIOYEHHS He foBefeHO
€03MHOINBHOro

esoharnty —

A 4

Y
Bignosigb
Bignosiab . . Ha eMnipuyHy
Ha aHTUpednIoKCHY » lictonoris, Tepanito MM
Tepanito e EnekTpoHHa Mikpockonisi,

® Husbkuin iMneHaaHc
cnn3oBoi 060MoHKM

MEPX

N

IMOBIpHO,

AmbynaTtopHwuii pH- FEPX
MpopoBxuTn abo pH-imnegaHc
Tepanito MOHiTopuHr 3a MM
J
v
N

Pedniokc noseneHo:
AET >6 %
Kinbkictb pednitokcis >80

AET 4-6 %

Pedntoke rinepuytnusicTb:

Kinekictb pedoritokcis 40-80

Hemae pedntokcHux aokasiB:
AET <4 %
KinbkicTb pedniokcis <40

A 4

FEPX
Tepanis

Puc. 1. Anroputm giarHocTtukm FEPX [11,25] i3 Hawwoto MoaudikaLieto.

GapieBoto cycneHsieto. KoxeH i3 Lmx MeToiB He Mae ne-
PEKOHNMBOI 10Ka30BOi 6a3w LLoJ0 YyTIMBOCTI Ta cneLu-
¢hivHOCTI, TOMy He BxoauTb [0 6a30BMX CTaHAApTIB. Tak,
ocobnmgicTio EFEI € H13bKo4aCTOTHICTb iHOPMaTUBHOMO
CWrHany, a 3aranbHol Npobnemor — CUMbHUIA BNAVB
CTOPOHHIX LLYMiB Ha BUMiptoBarnbHi curianu. Mepesaroto
LIbOro HeiHBasiiHoro mMeTogy € TpuBane, baratopasose
BVKOPUCTaHHS!, @ TaKOX OHOYACHE OLiHIOBaHHS iHTe-
rpanbHOi eNeKTPMYHOI aKTUBHOCTI pisHMX Bigainis LLUKT.
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v

AnbTepHaTuBHI AiarHosun
®yHKLiOHanNbHe 3aXBOPIOBAHHSA

PeHTreHonoriyHe gocnigkeHHs 3 6apieBot0 CycrneHsieto
[la€ 3MOry OLiHUTU CTaH MOTOPWKW OpraHiB TpaBneHHS
3a LWBMAKICTIO Ta HanpsiMOM NpOXOKeHHs Gapiesol
cycneHsii [1,29]. NMepeBaramu MeTody € HU3bKa BapTICTb
i nerka JOCTYMHICTb, 30aTHICTb AiarHOCTYBaTU CTPYKTYPHI
3MiHVW B OpraHi Ta po3nagay Vioro MOTOPWKY; FONOBHUI He-
ZoniK MeToay Nonsirae B HEMOXJIMBOCTi GaratopasoBoro
BUKOPWCTaHHS B NaLieHTa Yepe3 BMIMB PEHTTEHIBCLKOro
BUMPOMIHIOBaHHS1. KpiM Toro, peHTreHorpama He nokasye
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camy GioenekTpuYHy akTUBHICTb i NepucTansTUYHI XBU
MEBHOrO opraHa.

€ noTpeba B po3pobLi HOBUX MigXoAaiB 40 AOCHi-
[DKeHHs oyHKUiT rmagkux m'a3iB cTpasoxogy Ta HCC
[NS paHHbOI AjarHOCTUKM Ta MPOrHO3yBaHHS nepebiry
3aXBOPIOBaHHS. 3 MOMMsiAy HOBOTO Miaxody LikasuM €
aHarni3 3ByKOBMX CMrHanis M’i30BUX BOMOKOH. [ig yac
CKOPOYEHHS M'S13iB BUHUKAE NOKaNbHWIA M'S30BUIA 3BYK,
AKUN MOXHa HeiHBasiliHO 3apeectpyBati. OTpUMaHui
3BYKO3aMnm1C Ha3MBaKTb aKyCTU4HOK Miorpadieto (AMI).
CyudacHi nigcuntoBavi Ta LMcpoBKIA 3BYKO3aNWC AatoTb
3MOry peecTpyBaTh M'I30Bi 3ByKM 3 JOCTATHBOK YaCTo-
TOK AnckpeTu3aLii. Bxxe onybnikoBaHi AaHi npo po3pobky
Ta BUKOPWCTaHHS! Npunagy Ans OLiHIOBaHHS M'SI30BOro
3BYKy ckenetHux M's3iB. Metog AMIT mae BenuyesHui
noTeHLian y 30aTHOCTi BUMIpHOBaTW eCDEKTUBHICTL PO60TU
M’SI30BMX BOMOKOH Nif, Yac akT1yHOI iX AisnbHOCTI (B
PEeXMMi peanbHOro yacy). [ns Takoro OUiHIBaHHS 3a-
CTOCOBaHi napameTpu GioiMneaaHcy: 30aTHICTb BOMOKOH
30epiraTu eHeprito, 06’'eM KUCHIO BOSTOKOH Yy CMOKOI Ta,
HapeLUTi, XMTTE3AaTHICTb MeMOpaHW B pesynsTaTi TpaHc-
memb6paHHoro obepty [12].

Texnonoria AMI™ 6e3nocepeHb0 BUMIPHE CKOPOUEH-
HSl M’A3iB Ha BiAMiHY Bif HaLLKipHOT enekTpomiorpadii, LwWo
BUSIBINSIE E€NEKTPUYHY aKTUBHICTb Y HEPBOBO-M 130BOMY
3'€HaHHi, @ TaKOX B aKTUBHUX BOMokHax [12]. PaHiwe
3anucK akycTuyHoi Miorpadii oTpuMyBanu, BUKOPUCTO-
BYIOUM M'€30€MEeKTPUYHI MIKPOGOHM 3 MOBITPSHOK MO-
POXHWHOIO MiX LLKIPOIO Ta AaTYMKOM, KOHApirypaLito, sika
3rogom Gyna nokasaHa 3a 4OMOMOro aKCenepoMeTpiB,
LLIO He 34aTHi BUSIBUTM HWXKHIN YaCTOTHUIA fjana3oH CKo-
pouyeHb M's3iB [12]. Lis yacToTHa npobnema BupilleHa
3a [JOMOMOrOK HOBITHIX TEXHOMOriN AaTyYMKiB CUCTEMM
CURO. MeToa AMTI oLjiHI0E AMHAMIYHI MOKA3HUKW CTaHy
KOHKPETHOTO M’513, LLIO BUKOPUCTOBYETLCS A1 BUMIPHO-
BaHHS TPeHyBarbHOro edpekTy y cnopTcmeHis [4,6]. Bna-
ctmBocTi AMI™ Loao He3aneXHOCTi AaHUX CKOPOYEHHS
M’A3iB Bifj €NEKTPUYHUX CUTHANIB MK HEPBOM | M’'i3amu
MOXYTb CTaTW y MPUrOZi 4515 OLLIHIOBaHHS (PYHKLOHAMNBHOT
30,aTHOCTI MafKuX M'A3iB, 4151 SKUX XapaKTEPHMIA HA3bKIA
noTeHLjan Aii Ta HasBHICTb CMOHTAHHOI aKTUBHOCTI Ta
BOAjiB puTMY (nericmekepi). MoxnmBo, cnpsiMyBaHHs Ha-
YKOBOrO NOTEHLjany Ha OLHIOBaHHS akyCTU4HOI Miorpadii
AK MeToAy aHanisy yHKLUii ragkux M's3iB CTpaBoxogy
Ta HCC pactb MOXNMBICTb OTpUMATH €OEKTUBHII He-
iHBagiHWIA cnoci6 giarHocTukm MEPX.

BuUcHOBKU

1. Po3po6neHHs Ta nocTilHe BAOCKOHANEHHS! METOAIB
AiarHoCTVKM MOTOpHMX poanagis npu MEPX noknukaHi
BOOCKOHANMUTW PaHHE BUSIBMEHHS 3aXBOPIOBAHHS Ta 3a-
6e3neyunTyn ceoeyacHe nikyBaHHs. CyyacHi ysaBrneHHs npo
EPX cTaBnaTh ii B HA3KY 3aXBOPIOBaHb i3 HEOAHOPIAHUM
npodinem cumnToMmiB i BaraTonnaHoBOK NATOreHHO
OCHOBOH, [10 H1X HEMOXIMBO 3aCTOCyBaTV MPOCTUIA fj-
arHOCTUYHWI anroputm abo KaTeropuyHy knacudikawito.
AHania mxepen ¢axoBoi NiTepatypy AaB MOXMMBICTb
BU3HAYUTU KpUTEpii AiarHo3y LbOro 3aXBOPIOBAHHS: J0-
BeLeHM pedriioKC BBaXatoTb 3a HasBHOCTI esodarity
ctynens C i D, nogoxeHoro cermeHTa ctpasoxogy bap-
peTTa, NenTUYHKX CTPUKTYpP. BiporigHummn ansa niateep-

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

[PKEHHS KNiHivHoro npunyLieHHs npo MEPX e pesynsraty
BEPXHbOI eHgockonii, noboBoro pH-MoHiTopuHry. 3a
OKPEMUMW NOKa3aHHAMU AOLLMbHO BUKOPUCTOBYBATM
MBP3 i 3D-MBPS3, ski, Ha xanb, HeAOCTYMHI NOBCIOAHO.

2. MawbyTHii nigxig ao giarHoctvku MEPX noBuHeH
6a3yBaTtnca Ha deHoTunisauii nauieHTiB i3 FEPX, mae
30CEpe;KyBaTHCA Ha OLLIHIOBAHHI BaXNMBWMX dhisionoriy-
HUX BiomapkepiB, pesynbratax ONMUTYBaHHS NaLiEHTIB,
Lo JacTb 3MOry kKnacudikyBaTi mauieHTiB Ha nigcTasi
TSHKKOCTI pedpritoKCHOT ekcrioauLii, MexaHiamy pedhritokey,
edpekTopiB knipeHcy Ta natodisionorii EMI. NEPX — ue
rany3b, ie HOBi METOAM [iarHOCTVKV MOXYTb BUSIBUTUCS
NepPCNeKTUBHUMI Ta KOPUCHUMU.
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Clinic morphological features of Goodpasture’s syndrome
manifested with respiratory disorders
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A - KOHUENLiA Ta AM3arH AOCAIAKEHHS; B - 36ip aaHux; C - aHaAi3 Ta iHTepnpeTauis AaHux; D - HanucaHHs cTaTTi;
E - peparyBaHHs cTatTi; F - ocTatouHe 3aTBEPAXEHHS CTaTTi

Goodpasture’s syndrome is one of rare pathological conditions. It stipulates problem of timely diagnostics and prescription of
early pathogenic therapy for cessation of progressive autoimmune inflammation and safe of patient’s life. Presented clinical
case demonstrates difficulties of recognizing Goodpasture’s syndrome in case of its debut with dominating symptoms and
signs of bacterial affection of the lungs and severe respiratory failure.

Case presentation. We described case of Goodpasture’s syndrome in the middle-aged woman (54 years old) which began
from symptoms of community-acquired pneumonia, hemoptysis and finished tragically with developing severe respiratory
and renal failures.

Conclusions. Management of community-acquired pneumonia patient, who has recurrent hemoptysis, minimal changes of
the urinary system, who does not give adequate answer to the antibiotic treatment, must include additional investigation for
revealing immunological systemic genesis of pulmonary tissue injury. It improves prognosis by virtue of early use adequate
pathogenic therapy.

KniHiko-MopdonoriuHi ocobanBocTi nepebiry cuHapomy l'yanacuepa,
Lo MaHidecTyBaB pecnipaTopHUMH po3napaMu

K0. M. MoctoBo#, A. B. AemuyK, T. B. KonctaHTMHOBMY, H. O. MeHTiok, A. B. BraxeBcbka

CwvHppom lyanacyepa € OfHWM i3 PigKiCHUX NaTOMOriYHMX CTaHiB, WO 3yMOBMOE Npobnemy 1oro BYacHOI AiarHo-
CTVKM Ta NMPU3HAYEHHS1 paHHbOI NaTOreHeTUYHOI Tepanii, ska 3gaTHa 3yNMUHUTU NPOrpecyBaHHst aBTOIMYHHOrO 3a-
naneHHs Ta 3bepertu XxuTTa nauieHta. HaBegeHun KNiHiYHWIA BUNAAoK AEMOHCTPYE CKMaZHOCTI po3ni3HaBaHHS
cvHppomy lyanacyepa y pasi ioro AebioTy 3 JOMiHyBaHHSM O3HaK GakTepianbHOro ypaxeHHs NereHb i BaXKol nereHeBoi
HeaoCTaTHOCTI.

Mpencraenennsa Bunaaky. Onucanu Bunagok cuHapoMy Nyanacyepa B XiHKM CepeaHboro BiKy (54 pokw), ki NOYMHaBCS
i3 CUMNTOMIB HETOCMITarNbHOI MHEBMOHIi, KPOBOXapKaHHS Ta TpariyHO 3aBEPLUMBCS PO3BUTKOM BaXKKOi NereHeBoi Ta HUPKOBOI
HeI0CTaTHOCTI.

BucHoBku. Kypauis nauieHta 3 HerocnitanbHOW MHEBMOHIE, SIKUIA MAE PeLmanBytode KpOBOXapKaHHs, MiHiManbHi 3MiHW
CEeYOBUAINBHOT CUCTEMU Ta He [ae afeKBaTHOI BiANOBIAi Ha aHTMOAKTEpianbHy Teparnito, Mae BKMYaTW [OAATKOBI 4ocnia-
XKEHHS, L0 AaZlyTb 3MOry BUSBUTU IMYHOMOTIYHUIA CUCTEMHUN FEeHE3 ypaxeHHs NiereHeBoi napeHximu. Lie noninwumte nporHo3
3aBASKM pPaHHBOMY MPU3HAYEHHIO alEKBATHOI NATOreHETUYHOI Tepanii.

KauHuko-mopdonoruueckue 0co6eHHOCTH TeueHUs cuHapoma Fyanacuepa,
MaHUECTUPOBABLUEro pecnupaTopHbIMU PaccTpoiCTBaMH

H0. M. MoctoBo#, A. B. AemuyK, T. B. KoHctaHTMHOBMY, H. A. MeHTioK, A. B. BraxeBckas

CwHppom lyanacyepa — OOHO W3 PefKWX MaTonor1yeckyx COCTOSHWIA, YTO 0BycrnoBnmMBaeT nNpobnemy ero CBOEBPEMEHHOM
[NarHoCTUKI N Ha3HaYeHUst paHHel NaToreHeTUYeCKom Tepanui, ciocoBHOI OCTaHOBUTb MPOrPECCHPOBAHNE ayTOUMMYHHOTO
BOCTManeHUsi U COXPaHUTb XWU3Hb NauneHTa. MNpeacTaBneHHbIN KMMHUYECKWIA Cryyalt BEMOHCTPUPYET CROXHOCTM pacnoaHa-
BaHWs cuHgpoma yanacyepa B criyyae ero gebtota ¢ npeobnagaHnem npruaHakoB GakTepuansHOrO NOPaXeHUs NErkuX v
TSDKENOWN NEro4YHoON HeAOCTaTOYHOCTU.

MpepncraBnenue cnyvas. OnucaH cryvai cuHapoma lyanacyepa y eHLWuHbl cpeaHero Bo3pacTta (54 ropa), KoTopbilii
HauMHancs cMMNToMamm BHEOONMBHUYHON NMHEBMOHMM, KPOBOXapKaHbeM W Tparnyeckn 3aBepLUMIICS PasBUTUEM TSDKENON
TIEFOYHOW 1 NOYEYHOW HEOCTATOYHOCTY.

BhiBogb!. Kypauus naumeHTa ¢ BHE6OMbHUYHOI MHEBMOHMEN, KOTOPbI UMEET PELMAMBUPYIOLLEE KPOBOXapKaHbe, MHM-
MarbHble U3MEHEHWsI MOYEBbILENUTENBHOM CUCTEMbI 1 HE [AAeT a[ieKBaTHOrO OTBETA Ha aHTMGaKTepuarbHY Tepanuio,
JOIKHA BKITOYaTh AOMOMHUTENbHBIE UCCNEfOoBaHMS, NO3BOMSIOWME YCTAHOBUTL UMMYHOSOTUYECKUIA CUCTEMHBI reHes
NOpaXeHs NEro4HON NapeHxXMMbl. ITO YNYULLMT NPOrHO3 Briaroaaps paHHeMy Ha3HaueHWo afeKBaTHOI NaToreHETUYECKOM
Tepanuu.
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KAIHIYHUX BUNAAOK

Diagnosis of autoimmune diseases of lung parenchyma
remains one of the most difficult problems of modern pul-
monology, due to their rare prevalence and the absence
of specific clinical signs. One of these diseases that arises
due to the production of antibodies to the basement mem-
branes of the renal glomeruli and the pulmonary alveoli, is
the Goodpasture’s syndrome. It occurs in less than 1 case
per million population per year [1] and usually develops in
young people (20-30 years) or in elderly people (60-70
years), more often in men [2].

For the first time, this syndrome was described by
Harvard pathologist E. Goodpasture during the man-
agement of a young man who had a bilateral infiltrative
lung injury accompanied with hemoptysis and anemia
after influenza. The patient died 6 weeks after the onset
of the disease. Alveolar bleeding, diffuse necrosis of
the alveoli and proliferative nephritis have been detected
during the autopsy. Later, such cases were described
by M. Stanton and J. Tange (1958). They proposed
the term «Goodpasture’s syndrome» [3]. In Ukraine, one
of the brightest descriptions of the case of Goodpasture’s
syndrome was made by Y. M. Mostovoy et al. in 1984 [4].

Clinically Goodpasture’s syndrome is manifested
with symptoms of simultaneous lung and kidney damage
(60-80 % of cases). Kidney damage preceded changes
in the lungs in 20-40 % of patients, and in less than 10 %
of cases, hemorrhagic vasculitis of the alveolar tissue
is advanced, often without clinical signs of lesions of
the glomerular apparatus [2,5,6].

The causes of this syndrome are unknown. Its con-
nection with smoking, virus infection (influenza A virus),
use of cocaine, inhalation of metal dust, sepsis, treatment
with monoclonal antibodies has been revealed [7]. A
number of convincing data regarding the genetically deter-
mined nature of this disease have been obtained. Patients
with HLA-DR15 and DR4 mutations have an increased
risk of Goodpasture’s syndrome compared to DR1 and
DRY carriers. A specific molecular analysis of the DR}
chains revealed a special sequence of six amino acids
common for DRw15 and DR4, which may increase the risk
of developing Goodpasture’s syndrome. The indicated
sequence is absent in the carriers of HLA-DRB1 [8-10].

The basis of the pathogenesis of Goodpasture’s
syndrome is the formation of anti-glomerular basement
membrane (GBM) antibody to the capillaries of the kid-
neys and alveoli. These antibodies belong to the IgG
class, they are directed against the non-collagen (NC-1)
domain of the alpha-3 chain of the type IV collagen, which
at the highest concentration is presented in the base-
ment membranes of the pulmonary and renal capillaries
[1]. Smoking, viral infections of the respiratory system,
inhalation of hydrocarbanates activates the presentation
of antigens of alveolar capillaries for circulating antibod-
ies in people with hereditary predisposition. Circulating
anti-GBM antibodies bind to basement membranes, fix
the complement and cause the immune-inflammatory
process in the renal glomeruli (glomerulonephritis) and
alveoli (alveolitis). The main participating cells inimmune
inflammation are T-lymphocytes, monocytes, endothe-
lial cells, polymorphonuclear leukocytes, and alveolar
macrophages. Interaction between them is provided
by molecular mediators, cytokines. Important role in
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the development of immune inflammation is played by
metabolites of arachidonic acid, free oxygen radicals,
proteolytic enzymes, adhesion molecules [1,7,11,12].

The activation of alveolar macrophages, which
produce about 40 cytokines, is extremely important in
the development of alveolitis. Group | cytokines (chemo-
taxins, leukotrienes, interleukin-8) increase the migration
of polymorphonuclear leukocytes in the lungs. Cytokines
of Il group (growth factors of platelet and macrophage)
contribute to the transfer of fibroblasts in the lungs, which
leads to the rapid development of proliferative-sclerotic
processes. Alveolar macrophages also produce active
forms of oxygen, proteases that destroy the tissue, caus-
ing alveolar hemorrhage [1,7].

The immuno-inflammatory process has a rapid
progressive development and often presented with a
nonspecific clinical symptoms and signs. Considering
the rareness of the Goodpasture’s syndrome, it raises
the problem of early diagnosis. The timely recognition
of anti-GBM antibodiesdisease, when the function of
the kidneys and lungs is still preserved, is the key to
the effectiveness of modern pathogenetic treatment,
which allows recovery in the vast majority of patients.
Otherwise, the fulminant development of respiratory and
renal failure leads to a lethal outcome [7,11,12].

We present ourselves a clinical case of the Good-
pasture’s syndrome with dominating rapidly progressing
respiratory symptoms, which made it difficult to diagnose.

Case presentation

Patient A., 54 years-old female, was admitted to the pul-
monology department with complaints of cough with
mucous-purulent sputum, hemoptysis, fever with body
temperature up to 38.7 °C, shortness of breath during mild
activity, decreased appetite, weight loss. The disease be-
gan acutely 18 days before hospitalization. Suddenly body
temperature increased, dry cough arose. She received
paracetamol for treatment. When hemoptysis appeared,
the patient called “ambulance” and was taken to a hospital.

From the anamnesis it is known, the patient suffered
from anemia during the last 17 years and its cause was not
established. Treatment for anemia has not been received.

During an objective examination, the patient’s condition
was severe. Skin and mucous membranes were pale. Tachy-
pnea was 32 per minute. Percussion determined the areas
of small dull sound in the lower part of the both lungs. During
auscultation rough vesicular breathing, fine moist rales were
heard over the entire surface of the lungs. Pulse was 102
per minute, rhythmic, weak filling. Arterial pressure was
90/60 mm Hg. The heart sounds were rhythmic, weakened.
Oxygen saturation was 90 %. Palpation of the stomach
revealed painfulness in the right hypochondrium, the liver
was 3 cm below the edge of the rib arc. The Pasternatsky’s
symptom was negative, peripheral edema was absent.

According to laboratory tests and instrumental inves-
tigations it was determined:

Anemia (hemoglobin 76 g/l, erythrocytes 2.1 x 10%/1,
hematocrit 23 %).

Urinalysis revealed a small proteinuria (protein —
0,066 g/l), erythrocytes 0—4 in field of view, single hyaline
cylinders.
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Chest X-ray: there were parenchymal nodules
and consolidation, more pronounced in the basal
segments. The right hilum was not differentiated due
to infiltration. The left hilum was non-structural. Heart
was not changed. Conclusion: bilateral polysegmental
pneumonia.

Chest CT scan: Lymphadenopathy of the medias-
tinum (enlargement of intrathoracic lymph nodes up to
20 x 11 mm), diffused decrease in the pneumatization
of both lungs due to multiple infiltration of round and
irregular shape, up to 25 mm in size. Uneven thickening
of the intercellular membranes and fibrous changes with
the formation of hollow structures up to 15 mm. Peripheral
parts of the lungs were clear (Fig. 1).

In the sputum analysis — erythrocytes in large quanti-
ties, leukocytes 20-25 in the filed of view, cocci.

Biochemical tests did not reveal pathological chan-
ges. ECG data, echocardiography were within the norm.
Ultrasound examination of the abdominal cavity revealed
signs of chronic pyelonepbhritis, and renal calculi.

Based on the obtained data, the diagnosis was es-
tablished: Community-acquired pneumonia of the upper,
middle and lower lobes of the right lung, upper and lower
lobes of the left lung, severe course, IV group.Respiratory
failure of lll degree. Hemoptysis.

Pathologia. Volume 15. No. 3, September — December 2018
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Fig. 1.

CT scan of the patient A.
Multiple focal of infiltration

of the pulmonary tissue

of round and irregular shape,
thickening of the interstitial
membranes, fibrinous
changes, hollow structures,
lymphadenopathy

of the mediastinum.

Taking into account severity of the patient’s condition
for the treatment of community-acquired pneumonia, she
was given a combined antibiotic therapy: intravenous
infusion of levofloxacin 500 mg once daily, ceftriaxone/sul-
bactomix 1.0 g twice daily, amikacin 1.0 g once a day. For
symptomatic treatment of hemoptysis hemostatic drugs
were prescribed (aminocapronic acid 5 %, 100 ml intrave-
nously once a day, dicinone 2 ml intramuscularly once a
day), for the correction of anemic syndrome — drugs that
influence the synthesis of hemoglobin (vitamin B12 up to
500 units once a day intramuscularly, folic acid — 1 tablet,
3 times a day, inside), transfusion of erythrocyte mass
(100 ml intravenously, once a week), oxygen therapy.

During a week, the patient’s condition improved: body
temperature was normalized, cough, shortness of breath,
hemoptysis, sputum excretion decreased. According to
the full blood test, anemia was stable. Control chest X-ray
revealed a decrease in infiltrative changes of the lungs.

Taking into account the presence of hemoptysis in
the patient and the peculiarities of lung infiltration during
the hospital stay, a differential diagnostic search for a
possible cause of hemoptysis was conducted.

To confirm or exclude lung cancer, tuberculosis, a
cytological and bacteriological sputum examinations were
performed. They did not detect malignant cells, mycobac-
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Fig. 2.

Photomicrograph of
histological preparations of
lungs patient A.

Hematoxylin and eosin.
Magnification x 100 (a)

and x 200 (b).
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Photomicrograph

terium tuberculosis and other morphological features of
the tuberculosis process.

Biopsy of the pulmonary parenchyma would con-
firm bronchoalveolar cancer or interstitial lung disease
(sarcoidosis, idiopathic pulmonary fibrosis), or rare lung
syndromes (Goodpassture’s syndrome, hemorrhagic
vasculitis). The patient refused from transthoracic pul-
monary biopsy.

However, two weeks after the onset of treatment,
the patient’s condition worsened again: body tempera-
ture increased to 38 °C, shortness of breath, weakness,
cough increased. There was discomfort in the lumbar
region. There was an episode of loss of consciousness,
after which signs of respiratory failure increased — severe
dyspnea, cyanosis, the oxygen saturation decreased
to 77 %. In the full blood test signs of progression of
anemia were found. In the urinalysis — macrohematuria
(50-60 red blood cells in the field of view), leukocyturia,
proteinuria of 0.15 g/, which was evaluated as signs
of chronic pyelonephritis exacerbation. According to
ultrasound examination of the abdominal cavity, signs of
splenomegaly, echocardiography — exudative pericarditis
have been revealed.

It was assumed that a possible deterioration in the pa-
tient’s condition was associated with the ineffectiveness of
antibiotic therapy because the disease was caused either
by resistant pathogens or non-bacterial infection. As a re-
sult, the antibacterial treatment of the patient was replaced.
She was prescribed meropenem intravenously 1.0 g every
8 hours, linzolid 600 mg twice daily, fluconazole 150 mg
once daily, monoxifloxacin 400 mg once daily.

Progression of anemia, an episode of loss of con-
sciousness, accompanied by a deterioration of respiratory
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of histological preparations
of kidney patient A.

Hematoxylin and eosin.
Magnification x 100 (a)
and x 200 (b).

failure, gave reason to think about a possible occult pulmo-
nary haemorrhage. Signs of the progressive inflammatory
process against the background of antibiotic therapy
have made it possible to assume the immunological or
neoplastic pathogenesis of the disease.

Considering confirmation of these pathological chan-
ges in the pulmonary tissue can only be obtained by mor-
phological study the patient was offered a transthoracic
lung biopsy, but she refused the procedure.

On the other hand, an immunological study was per-
formed to detect lung injury as a component of systemic
connective tissue disease (vasculitis, systemic lupus er-
ythematosus, Goodpasture’s syndrome, etc.). It revealed
anincrease in IgG anti-GBM-antibodies (7.7 times) which
was the confirmation of a rare systemic disease with
combined lung and kidney damage — Goodpasture’s
syndrome or anti-GBM-antibodies disease.

The current treatment of this syndrome includes
the immunosuppressive therapy using pulse therapy
with systemic corticosteroids and cyclophosphamide in
combination with plasmapheresis [10-12].

After diagnosis conformation, the patient received
methylprednisolone in pulse therapy. Due to progression
of respiratory failure, she was given artificial ventilation
of the lungs with the help of the “Fabius” apparatus in
the BiPAP mode. For the correction of anemic syndrome,
an erythrocyte mass (100 ml) was re-administered.
Parenteral nutrition was carried out using glucose and
amino acids.

In spite of the treatment the patient’s condition
progressively deteriorated: signs of kidney damage in-
creased — hematuria, proteinuria, cylindrury, renal failure.
Despite the adequate artificial ventilation of the lungs,
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the respiratory failure progressed and acute heart failure
arose. The patient died on the 23 day of hospitalization.

According to the results of the autopsy, the diagnosis
of Goodpasture’s syndrome was confirmed. Morpholo-
gical signs of edema, hemorrhagic pulmonary syndrome
and diffuse proliferative-productive glomerulonephritis
were revealed (Fig. 2, 3).

In the lungs, alveolitis with a massive hemorrhagic
exsudate, eosinophilic deposits, the formation of hyaline
membranes in the lumen of the alveoli, and hemosiderosis
were observed. In the interstitial membranes there were
signs of capillaritis with the phenomena of proliferation,
hyalinosis, pneumofibrosis (Fig. 2).

In the kidney examination, extracapillar, focal,
segmental, and necrotizing glomerulonephritis were
determined with eosinophilic deposits on the basement
membranes of the Shumlyansky-Bowman capsule, in
places with total sclerosis of the glomeruli (Fig. 3).

The cause of the patient's death was progressive
respiratory failure.

Discussion

The presented clinical case of Goodpasture’s syndrome
in a middle-aged female demonstrates the complexity of
diagnosing rare systemic diseases affecting the alveolar
parenchyma. During hospitalization of the patient signs of
bacterial infection and respiratory failure were dominated
on the background of chronic anemia of unknown origin.

The infiltrative changes in the lungs were interpreted
as signs of severe community-acquired pneumonia and
the patient received appropriate treatment. The absence
of convincing signs of kidney damage in the present case
caused the delay in diagnosing this syndrome.

During the stay in a hospital, the patient’s condition
was changed wavelikely. After a primary antibiotic thera-
py, a short-term improvement was noted. However,
subsequently, signs of respiratory failure increased again,
hyperthermia persisted, pulmonary bleeding developed,
anemic syndrome, renal insufficiency increased. The
immunological examination with the detection of high
IgG titers of the anti-GBM-antibodies was decisive test
for the correct diagnosis — the Goodpasture’s syndrome.
Despite the prescribed pathogenetic treatment, it was not
possible to stop the development of the fatal outcome.

According to the data of different studies, the use of
pathogenetic treatment in the absence of signs of respi-
ratory and renal failure leads to the survival of 86.9 % of
patients within one year; otherwise, the vast majority of
patients die within several weeks or months after diagno-
sis [12,13]. Patient survival rates improved significantly
after 2007, which are associated with the timely use
of immunosuppressive therapy and plasmapheresis,
however, dependence on hemodialysis, a decrease in
the number of normal functioning nephrons and widened
infiltrating changes in interstitial tissue considerably
worsen the prognosis of patients [14]. There are few
references to the effective use of rituximab, which is
able to radically affect the key mechanisms of immuno-
pathogenesis — to remove activated B-cells that produce
anti-GBM-antibodies. The drug contributed to the positive
change of the course of the disease, which was compli-
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cated by severe respiratory and renal failure, resulting in
a complete reversion of lung injury, saving the patient’s
life, but the function of the kidneys did not resume [15].

Conclusions

Management of the patient with acute onset of disease,
recurrent hemoptysis, minimal urinary tract changes,
progressive respiratory failure, and fever, who does not
provide an adequate response to antibiotic therapy, should
include additional investigations and tests to detect the im-
munological systemic genesis of lung parenchyma injury.
This will positively affects the outcome due to the early
prescibtion of adequate pathogenetic therapy.
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