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CropiHKa peAdaKTOpa
Editor’'s Page

TACTPOEHTEPOAOI'IA

GASTROENTEROLOGY

Wawnoeni koaezu!

Y 2024 poui BUNoBHOETLCA 60 pokiB [lep>xaBHin
ycTaHoBi «lHCTUTYT ractpoeHTepornorii HAMH Ykpai-
HW». 9 LLIMPO BiTato BacC 3 LOBINIEEM EAUHOIO IHCTUTYTY
B YKpaiHi 3a crieuianbHICTIO «raCTpOEHTEPONOrisi»!

IHCTUTYT 3anmae 0co6/MBe MicLe cepep, BigoMMUX
HayKOBMX YCTaHOB Halloi KpaiHn. Ham cygunocs
cTaTh yyYacHuMKaMu CTBOPEHHS abCOMOTHO HOBOrO
3a KiNbKICHUMM | AKICHAMKW NOKa3HWKaMu 3aknagy,
SIKUIA He TiNbKM BNopaBcsi 3 BaXIMBMM 3aBAaHHsAM 3
HagaHHSA BUCOKOCMeLjianizoBaHoi Meau4Hoi racTpo-
€HTEepOosorivyHOi JONOMOrn, asne M cTaB NpUKNagoMm
018 iHWKX yCTaHoB HaLloi KpaiHw!

CborogHi y cknagi Halloro KonekTvBy npawioTb
BMCOKOKBanihikoBaHi cneuianictu, ki NpoaoBXy0Tb
KpaLyi Tpaguuii iIHCTUTYTY.

3a 60 pokiB cBOro hyHKLiOHYBaHHA Hall 3aknag
NepeTBOPMBCS HA NOTYXXHUA HAYKOBO-OCBITHIN LEHTP
3i 3Ha4YHUMM 3006yTKaMM Ta HOBOK reHepaLieto
daxiBLiB.

Baromuii HaykoBWIA noTeHLiarn, iHHoBaLiViHi Tex-
HOMOrii, HOBATOPCbKI NPOEKTN, AKi peani3oBye iHCTU-
TyT, [alOTb OMY 3MOTy KPOKYBaTh B HOry 3 4acom
i yTpMMyBaTu nigepcbKi no3uuii.

3a ocTaHHi 10 pokiB CyTTEBO OHOBJIEHA pPECYpCHa
6asa iHCTUTYTY: NpuabaHo Ta BBEAEHO B ekcryaTa-
Ljit0 HOBY Cy4acHy fiarHOCTMYHY anapaTypy, 3 METOIO
MoninweHHs HajaHHA BUCOKOCMeliani3oBaHoi ra-
CTPOEHTEPOSOri4YHOI [ONOMOrU GiTAM BigKpUTO Bigai-
NEHHSA OUTAYOI racTPOEHTEpPOsIorii, CTBOPEHI AKICHO
HOBi 3a CBOIMW (DYHKLiAMUW BifAiNeHHs MiHiiHBa3nB-
HUX €HOOCKOMIYHWMX BTPyYaHb Ta IHCTPYMEHTasbHOI
fiarHOCTUKM, a TakoX igioTepaneBTU4HO-peabini-
TauinHe BigAiNeHHs, po3LUMPEHO Aianas3oH Tepane-

DOI: https://doi.org/10.22141/2308-2097.58.3.2024.619

BTMYHUX Ta XipyprivHnx MeTopfis nikyBaHHA. Bce ue
BUBOAMWTb IHCTUTYT Ha MiKHapPOOHWUA PiBEHb AKOCTI
MeOM4YHOI JOMOMOrU.

HAnpektop AY «IHcTuTyT ractpoeHreposiorii
HAMH Ykpainn»,

4neH-kopecrnoHaeHT HAMH Ykpainu,
npogpecop, ronoBHUI pefaKTop

XypHany «lacTpoeHTeposioris»

KOpivi Crenavos W

8 [ACTPOEHTEPOAOTIS, ISSN 2308-2097 (print), ISSN 2518-7880 (online)
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tOBiAei TACTPOEHTEPOAOI'IA
Jubilee GASTROENTEROLOGY

DOI: https://doi.org/10.22141/2308-2097.58.3.2024.620

60 pokie cAasemno20 UIAIXY.
Ao 60-piyHOro tosineto Aep>KaBHOT YCTAHOBU
«|HCTUTYT racTpoeHTepoaAorii HAMH YKkpaiHu»

IcTopisi JepxxaBHoi ycTaHOBU «IHCTUTYT racTpoeHTepo-
J1orii HayioHanbHOI akagemii MegnyHux HayK YkpaiHu»
b6epe rno4atok 3 gaBHboro 1964 poky i TicHO roB’si3aHa
3 PO3BUTKOM YKpaiHCbKOI ractpoeHTeporiorii. Togi ye
OyB €QNHWV HAYKOBUV IHCTUTYT 3 MPo6JIEM 3aXBOPIO-
BaHb LLITyHKOBO-KULLKOBOro TpakTy B CPCP. OcHoBHM
HanpsMOoK LisifIbHOCTI IHCTUTYTY — BUBYEHHS KITIHIKY,
po3pobka MEeTOAIB [iarHOCTUKM, JliKyBaHHS Ta npogi-
JIaKTUKN 3aXBOPIOBaHb OPraHiB TpaB/IeHHS.

Yrponosx 60 pokiB iHCTUTYT BUKOHYE (DYHKIIil TOJIOB- e "
HOI HayKOBOI1, OpraHi3aliiHO-MeTOAMYHOI Ta JiKyBalb- vt
HO-IiarHOCTUYHOI YCTAaHOBH 3i CITeLiaIbHOCTi «raCTpOEHTe- #‘ ) ! l

& |
N7
L

poJiorisi» B YKpaiHi, 3[iliCHIOE OCBITHIO AisJIbHICTh, @ TAKOX
€ HaBYaJIbHOIO 023010 [JIg MiCASIAUTIIIOMHOT MiATOTOBKU ,
racTpOEHTEpOJIOTiB, CIMEIHUX JIiKapiB, TepareBTiB, cepe/l-
HBOTO MEITMYHOTO MePCOHAIY.

VHIKaIBbHICT IHCTUTYTY TO3BOJISIE HAMOLIBIII ITOBHOIIIH-
HO, 3 o3u1ii (hyHIaMEHTaIbHOI, MPUKJIAAHOI HAYKU Ta KJTi-
HiKM BUPIIITyBaTH IIPIOPUTETHI ITPOOIEMM TaCTPOSHTEPOJIOTII.

3a CBOIO iCTOPIIO IHCTUTYT MPOMILIOB YNMAJIO BUTIPOOYBaHb.
Hawm cynunocs cratu ydacHMKaMy CTBOPEHHST aOCOIIOTHO HO-
BOTO 3a SIKICHUMM TIOKa3HUKaMu iHCTUTYTY. Lle Benvka uects i
BiAMOBIAIbHICTb Mepe BIaCHUM CYMJIIHHSIM Ta MaliOyTHIM.

3a 1eii yac Halll 3aKJiaji IepeTBOPUBCS Ha TIOTYKHUIA Ha-
YKOBO-OCBITHI} LIEHTP 31 3HAUHUMHU 3000yTKaMU Ta HOBOIO
reHepailiero axiBIliB.

[iama3oH HayKOBUX iHTepeciB CIiBpoOITHUKIB [HCTH-
TYTY FaCTPOEHTEPOJIOTii ay>Ke IMpoKUii. BoHu nepiiumMu B
CPCP 3anpoBanmim eHIOCKOIIYHI METOIN JOCTIIKEHHS Ta
JIIKyBaHHSI 3aXBOPIOBaHb OPraHiB TpaBJAe€HHSI.

IacTuTyTOM BIIepIie Oya0 CTBOPEHO CIIEILiali30BaHy
TracTPOEHTEPOJIOTIUHY CIIy>K0y YKpaiHU Ta BU3HAYEHO TTPUH-
LIMITM OpraHi3allii crieniaaizoBaHol MEIUIHOI JOTTIOMOTH.

V mepuri gecAaTWITTS poOOTH 3aKiany OyJIO CTBOpe-
HO HayKOBY IIKOJY 3 €HIOKPUHHOI Teopii B3aEMO3B’s13-
Ky OpraHiB IIUIYHKOBO-KUIIIKOBOTO TpakTy. [IpoBonunvch
MOCJTiIXXEHHSI CBITOBOTO PiBHS IIOA0 POJIi PErYyISITOPHUX
MEeNTUAIB, TACTPOIHTECTUHAIBHIX TOPMOHIB Ta ITOJIiCITMPTIB
y MaToreHe3i XpOHIYHUX 3aXBOPIOBaHb, 110 BILUIMHYJIO Ha
CTBOPEHHST HOBUX METO/IIB MiarHOCTUKU Ta JIIKyBaHHSI.

rF
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€BreH MakcumoBuny
MonsikoB

laBno ®egoposuy
KpuwieHb

Ilepmmm nupexkTopoM JAHIMponeTpoBCHKOIo iHCTUTYTY
racTPOEHTEPOJIOTii OYB roioBHUI racTpoeHTeposior MO3
Ykpainu — €sren Makcumosuy Io1s1KoB.

3 1967 poky mpotsirom 20 poKiB iHCTUTYTOM KepyBaB
MOKTOp MEIMYHUX HayK, mpodecop IlaBao @emoposuy
Kpumens.

31987 o 2011 pik iHCTUTYT OYOTIOBAB YWIEH-KOPECTIOH-
neHT HAMH Ykpainu, 10KTop MeAUYHMX HayK, Ipodecop
IOpiit Onekcanaposua Dininmos.

VY cTiHax Hauloro 3akJjaay NMpanloBajid BU3HAYHI BUe-
Hi-menuku: I[1.A. Kanumes, 10.1. Padec, B.I. AnanneB,
I.1. [llenexkeriHa Ta iH. BoHW 3poOWIN 3HaYHUIT BHECOK Y
TEOPEeTUUHY Ta KJIiHi4HY raCTPOEHTEPOJIOTio. [XHi po6oTH
BioMi He Jiniiie B YKpaiHi, a ii B yChOMY CBITi.

32011 p. i moTenep iHCTUTYT OYOJIIOE YJICH-KOPECITOH-
neHT HamioHampHOI akameMii MeIUUYHMX HayK YKpaiHWU,
NIOKTOP MEIMYHUX HayK, podecop, 3aciyXeHuil Jikap
VYkpainu FOpiii MuponoBuy CrenaHos.

3 1IbOTO MOMEHTY OyJI0 B3SITO KypC Ha ITOBHY MOJICpHi-
3allilo i pecypcHe OCHAILlEHHs 3aKjiaay HOBOIO Cy4acHOI0
BUCOKOTEXHOJIOTIYHOIO arnapaTyporo CBiTOBOIO PiBHSI, Bill-
OyJIMCs SIKICHI Ta KiJIbKiCHI 3MiHM MaTepiaJbHOI-TeXHiYHO1
0a3u. 3a inimiaTuBoio mpodecopa KO.M. Crenanosa po3-

of the 4 Mcademy of
mﬁd'if f Ukraine

-

Institute of gastroenterology

5

IOpivi OnekcaHapoBuY
dininnos

FOpivi MupoHoBuy
CrenaHoB

BUHYTO HU3KY HOBUX HAYKOBHUX Ta KJIiHIYHUX HAMpPSIMIB,
3aBISIKA YOMY ChOTOJ/IHI iIHCTUTYT € JIiiepoM B YKpaiHi B ra-
JIy3i HaJaHHST BUCOKOCTEiali30BaHOI MEIUYHOI JOTIOMOTH
MHali€HTaM 3 ITaTOJIOTIiEI0 OpPraHiB TPaBICHHSI.

CroronHi IHctutyT ractpoenrtepoJiorii HartionanbHo1
aKkaaeMii MeIMYHUX HayK YKpaiHU € TOJIOBHOIO HayKoO-
BO-JIOCJII/IHOIO YCTAaHOBOIO 3 npobiemu «[actpoeHreposo-
Trisl» 3 pO3BMHEHOIO OCJiIHOIO Ta KJIiHiYHOIO 6a3o10. TyT
TIPOBOINTHCS BUBUYCHHS €TIiOJIOTII Ta ITaTOreHe3y XBOpoo
OpraHiB TpaBJIe€HHS, PO3POOJISTIOTHCS METOIHU iX TiarHOCTH -
KM 11 JTiKyBaHHS.

3aBIsIKM MOTYXXHIM MaTepiaJibHO-TEeXHIUHii 0a3i iHTe-
rpauist @yHIaMeHTaJIbHOI Ta MPUKJIaAHOI HayKu 0a3yeThCs
Ha TIOEHAHHI €KCIePUMEHTAIbHUX i KJTIHIYHUX JaHUX,
TeparneBTUYHOI i XipypriuyHOi racCTpOEeHTEPOJIOTII.

3 2011 p., KoM 3aKjIad OYOJUB BiIOMMUIL yKe Ha TOU
yac BueHuit KOpiit MupoHoBuu CrternaHoB, BiH opa3y po3-
BUHYB HU3KY HOBMX HAyKOBMX Ta KJIIHIYHMX HAIIPSIMKIiB,
SIKi 1aJTv TIOLITOBX iHCTUTYTY OTPUMATH 1IiHHI HAyKOBi pe-
3yJIBTaTU 3 OiarHOCTUMKM i JIIKyBaHHS TMalliEHTIB 3 XBOPO-
0aMM OpraHiB TpaBJIeHHS. 3aBIOsSIKH iHiLiaTUBI mpodecopa
10.M. CrenaHoBa ChOTO/IHI iIHCTUTYT Ma€ TaKUii KaJpOBUii
Ta pecypCHUI MOTeHIIIaIN, IKUI Ta€ MiACTaBU IJII BU3HAH-
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H$ YCTAHOBU KOOPAMHALIIMHUM HayKOBO-TIPAKTUYHUM LIEH-
TPOM 3a CHELiaJIbHICTIO «TaCTPOEHTEPOJIOTisI» B YKpaiHi,
OCHOBHI SIKOCTi SIKOTO — JOOPOTHICTb Ta HAAiHICTb.

V cTpyKTypi 3aKiIamy Ail0oTh 8§ HAYyKOBUX BiAOiJiB, 11O
JI03BOJISIE HAMOIIBII MOBHOIIIHHO, 3 TTO3ULIi# (yHIaMEH-
TaJbHOI Ta MPUKJIAaIHOI HAayKU BUPIlLIyBaTU MPiOPUTETHI
npobsieMu TacTpoeHTepoJIorii. B iHcTUTyTI Nie HU3Ka Mpo-
BiIHUX HAyKOBHX ILIKiJ, SIKi MalOTh OpUTiHaJbHiI HAYKOBIi
KOHIIETIIii Ta BA3HAHHS HA CBITOBOMY PiBHi: MOJIETIOBAHHS
racTpOEHTEPOJIOTIYHOI MaTOJIOTii, KJIiHiYHA €eHTEePOJIOTis,
KJIiHiYHa Mi€TOJIOTisA, AiarHOCTHUKA Ta KOPEKIIisl Xojece-
KPETOPHUX MOpYIlIeHb, (iOpo3y MeyiHKY Ta MiAILTyHKOBOT
3aJ1031, OpraHo30epirarwyi Crocoou XipypriuHoro JiKyBaH-
H$1, MiHiiHBa3MBHi €HOCKOMIYHi BTpyYaHHSI.

OCHOBHI HayKOBi HAIIPSIMKU iHCTUTYTY PO3POOJISTIOTHCS
3 ypaxyBaHHSIM PiBHSI HAYKOBUX IOCSITHEHb Y CBITi, pe3y/ib-
TaTiB MorepenHix 6araTopiyHUX pooiT 3 MeBHOI MPoOIeMH,
ColliaJIbHUX ITOTPeO MPaKTUIHOI OXOPOHU 340poB’sa. Ha
ChOTOJTHI 10 HUX HaJIeXKaTh:

— BHUBYEHHS (pakTOpiB BUHMKHEHHS i repebiry oc-
HOBHUX 3aXBOPIOBaHb OPraHiB TpaBJIeHHsI, pO3po0Ka HOBUX
MiIXOMiB A0 X KOPeKIlii, 30Kpema 3a J0IMOMOTO0I0 JTiKyBallb-
HOTO XapuyBaHHSI;

— po3pobKa Ta yIOCKOHAJIEHHS 1iarHOCTUKU, KOH-
CepBAaTUBHOTO JIiKyBaHHSI, IIPOdiIakKTUKY i peadimiTalii
MalieHTiB 3 XBOpoOaMU OpraHiB TpaBJICHHS;

— TIOJIMILIEHHS MiarHOCTUYHO-TiKyBaJbHOI TAKTUKU
BeICHHS MediaTpMYHUX IalliEHTIB 3 XBOpPOOAMU OpraHiB
TpaBJICHHS;

— omnTuMi3zalis MiHiiHBa3MBHUX TEXHOJIOTiiA TiarHOCTU -
KM i JTiKyBaHHSI TaCTPOEHTEPOJIOTiYHO1 MTAaTOJIOTii;

— YIOCKOHAJIEHHSI OpraHo30epiraloumx XipypriaH1uX BTPy-
YaHb [MPY 3aXBOPIOBAHHSIX IITYHKOBO-KHIITKOBOTO TPAKTY;

— BIPOBAIKEHHST METO/IIB pealdiliTallii Malli€HTIiB 3 XBO-
pobaMu OpraHiB TpaBJIE€HHSsI, TIOB’SI3aHUMU 3 BOEHHUMMU [TiSIMU.

3a octanHi 10 pokiB B iIHCTUTYTi BUKOHAHO HU3KY IIPio-
PUTETHUX, COLIiaJIbHO-3HAYYIIMX HAYKOBUX PO3PO0OOK, SIKi
BUPIIIYIOTH BaXJIUBI IIPOOIEeMU: yIOCKOHATIOIOTHCS METOIN
XipypriyHOi KOPEKIIil i3 3aCTOCYBaHHSIM €H/10JIaITapOCKOITi-
HHUX TEXHOJIOTi# YCKJIaTHEHOro Mmepediry rpuxi cTpaBoxii-
HOTO OTBOpY Hiacdhparmu, ractpoesodareanibHoi pedaoK-
CHOI XBOpOOU, axanasii Kapjii, CTeHO3y racTpoayoeHaIbHOL
30HU BUPA3KOBOIO TE€HE3Y, PO3POOJISIETHCS] KOMIUIEKC HOBUX
KPUTEPiiB TPOrHO3YBAHHSI Mepediry XpoHiYHUX 3araIbHUX
3aXBOPIOBAaHb KUIIIEUHUKA Ha TiJICTaBi BUBYEHHS HOBUX
GiomapkepiB Ta (haKTOPiB T'yMOPaIbHOTO iIMYHITETY, OOTPYH-
TOBYIOTHCSI HOBi MiXOIM 10 AiarHOCTUYHO-JiKyBaJbHOI
TaKTUKU TIPU HEAJIKOTOJIbHII XXUPOBii XBOPOOi NEUiHKU Y
MiTeii Ha MiJcTaBi BUBYCHHS (DAKTOPIB BIUIMBY i MPEIUKTO-
piB dopmyBaHHS (HiOPO3y MEUiHKM, PO3POOISIETHCSI HOBA
mporpamMa Kopekliii mopyleHb HyTPUTUBHOI'O CTAaTyCy y
MaIi€HTIB i3 3aXBOPIOBAHHSIMU IILTYHKOBO-KUIIIKOBOTO
TPaKTY, BUBYAIOTHCSI OCOOIMBOCTI Mepediry HeaJTKoToJIbHOT
JKMPOBOi XBOPOOU MEUYiHKU Y XBOPUX 3 iIMyHHOIO BiJTIOBiI-
o Ha COVID-19 Ta 00TrpyHTOBYIOTHCSI HOBI ITIAXOIM 10
NiarHOCTUYHO-JTiKyBaJIbHOI TAKTHUKH.

CporomHi B iHCTUTYTi po3po0JIeHi MeTOIu Mpodilak-
TUKM OHKOJIOTIYHUX 3aXBOPIOBaHb uepe3 crabiiizaliito me-
peIpakoBUX CTaHiB, a TAKOX PO3MOYaTO BUBUEHHS MPO-
meciB ¢iOpo3y mapeHXiMaTO3HUX OPTaHiB, IO JeXaTh B
OCHOBI 3aXBOPIOBaHb Ta MATOJOTIYHUX 3MiH.

CyyJacHi Iiaxony 10 BUKOHAHHS HAyKOBUX JTOCTiIKEHb,
MiIBUIIEHHS X e(PEeKTUBHOCTI 3aBASKN BUKOPUCTAHHIO
HalicyJacHIIIMX METOIB, sSIKi 0a3yl0ThCS Ha JOKa3ax BU-
COKOI SIKOCTi, CIIPSIMOBAaHi Ha TOJIIIMIIEeHHs JiarHOCTUKU,
JIIKyBaHHS i MpodiJakKTUKKU 3aXBOPIOBaHb OpPraHiB TpaB-
JICHHSI Ta CIIPUSIIOTH ONTUMI3aLliil JisUTbHOCTI BCi€l cucTeMu
OXOPOHU 310pOB’s YKpaiHu. ChOrogHi HayKoBi 3100yTKHU
IHCTUTYTY BiloMi mMpokomy Koty ¢daxiBiiB B YKpaiHi i
BU3HaHIi B yCbOMY CBITI.

3 2023 p. HayKOBa TeMaTHKa 0e3I0CepeIHbO OB’ I3a-
Ha 3 HacJiKaMu BOEHHUX JIiii Ta CTAaHOM 310pOB’s Bili-
CbKOBOCIIYK0O0BIIiB, po3pO0JISIIOTHCS HOBI METOIU dia-
THOCTHUKM i JIIKyBaHHSI COLiaJIbHO 3HAUYIIIMX 3aXBOPIOBaHb
OpraHiB TpaBJeHHSI, 110 CIIPUSITUME MOJIMIIEHHIO SKOCTi
KUTTS MALi€HTIB Ta 3MIITHEHHIO 000POHO3IaTHOCTI HAIIOL
Jep>KaBu.
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Benuka yBara mpuaiisieTbCs MiAroTOBLI HAyKOBUX Ka-
IpiB BUIIOI KBami(ikallii Ta BUKOHAHHIO AUCepTaiiii. 3a
octaHHi 10 pokiB cniBpoOITHUKAMU iHCTUTYTY 3aXUILEHO
5 moxktopchkux, 10 KaHIMIATCHKUX AUCepTalliil, 2 nucep-
Tallil Ha 3/100yTTSl HAYKOBOTO CTyIeHs AJoKTopa dinocodii.

IIpoBinHi axiBLi iHCTUTYTY BXOASTH 10 CKJIaay KOMi-
ciit MiHicTepcTBa OCBITH i HAyKU, € YiEHAMU MYJIBTUIUC-
HurutiHapHux podounx rpyn MO3 YkpaiHu 3i CTBOpeH-
HS KJIIHIYHUX peKOMEHIALill Ta yHi(hiKOBaHUX KIiHIYHUX
MPOTOKOJIIB.

V 1969 p. iHcTUTYTOM GYJI0 3aCHOBAHO 30ipHUK HayKO-
BUX Tpallb «[acTpoeHTepoIorisi», IKUii CbOTOAHI BKITIOYEHO
IIO KaTeropii A repeJiiky HayKoBUX (haXoBUX BUAaHb YKpa-
THU. 3aBISIKM CBOEMY BUCOKOMY aBTOPUTETY Ta Cy4aCHOMY
HayKOBO-MPAKTUYHOMY PiBHIO 1€ BUIAHHS BKJIIOYEHO 10
MiXXKHapoIHOI HAayKOMETPUYHOI 6a3u Scopus.

HaykoBi pe3yibraté IIMPOKO BUCBITIIIOIOTHCS B TyOJTi-
Kallissx, MoHorpagisx, HaB4aJIbHMX MOCIOHMKaX. 3a OCTaH-
Hi 10 pokiB omnybJyiikoBaHO: 2 MoHorpadii, 4 HaBYAIBHUX
nocioHuka, 27 MeToAMYHKUX peKomeHaliit, 40 iHdopma-
mitHuX ucTiB, 450 cTaTeil (3okpema, 40 y 3aKOpIOHHUX
BUJAHHSX, 56 Y BUTAHHSX, SIKi iHIEKCYIOTbCS HAyKOMe-
TpuyHuMH 6a3zamu Web of Science ta Scopus), 850 te3 (y
ToMy umcii 170 y 3aKkOpIOHHUX BUJAHHSIX).

=
FALIE OHANBHA'
TEATONDIR.

CTEATO3

AIATHOCTHNA MALAYHKOBO!

| XIPYPTIMHE
NIKYBAHHA

CYRACHI METRRR T

LT AN A SIS T
rosd TN ERS

MCHRERE

IHcTUTYT € KiHiYHOIO 0a3010 Kadeapu Teparlii, Kap-
mioJorii Ta cimeitHoi MmenumHu PI10 i Kadenpu dhakyib-
TETCBHKOI TeaiaTpii Ta MeANYHOI TeHeTUKU JIHiImPOBCHKOTO
JIEP>KaBHOTO MEIMYHOTO YHiBepcuTeTy. TyT BIOCKOHATIOIOThH
CBOIO TIpodeciitHy MaiiCTepHICTh i MiABUILYIOTh KBaTihika-
mito (paxiBlIi 3 ycix perioHiB YKpaiHu.

3HaYHU1 JOCBiN y IpaKTUYHI NisIBHOCTI € TiacTa-
BOIO JIJIS1 LIMPOKOTO BIMPOBAIKEHHS HAYKOBUX PE3YJIbTaTiB
y IIPaKTUYHY poOOTY YCTaHOB OXOPOHU 310pOB’s. ChOTroHI

iHcTUTYT BKIodeHnit MO3 Ykpainu no mepeiky 6a3 cra-
>KYyBaHH$ J1iKapiB-iHTEPHIB 3a CMeLiaIbHOCTIMU «BHYTPilll-
Hi XBOpOOW», «IIeiaTpist», «Xipyprisi».

CyMicHo 3 JIHIMPOBCHKUM JIepXKaBHUM MEIMUYHUM YHi-
BepCcUTETOM B IHCTUTYTI racTpoeHTepoJIOrii OyJia 3acCHOBaHa
crieniajizoBaHa BU€Ha paja 3 IPaBOM MPOBOIUTH 3aXUCT
JIMCcepTalliil Ha 3M00YTTS HAyKOBOTO CTYMEHS JOKTOpa Me-
MUYHUX HayK 3a CIEeLaIbHOCTSIMU «TaCTPOEHTEPOJIOTisI»,
«KapaioJiorisi», «meaiaTpisi». barato pokiB il o4oa0BaB
IUPEKTOp iHCTUTYTY, Ipodecop KO.M. Crenanos. 3a yac
poboTH 11i€l pagu Oyso 3axuieHo 180 gucepraitiid.

MixHaponHe BU3HAHHS Ta aBTOPUTET iHCTUTYTY JO3BO-
JIVIY OUTBIIOCTI BYSHUX YBIUTU 10 CKJIamay 0araTbox Mix-
HapOIHUX acoIliallili i CTaTh aKTMBHUMU YYaCHUKAMU yCiX
TOJJOBHUX MixKHApOAHUX (DOPYMIB 3 MPOOJIEM racTpOCHTE-
poJIorii I Termaroorii Ta HA0YTH 3HAYHOTO I0CBiIY BUCTYIIiB
SIK CITiIKEPiB Ha BEJIMKUX MiXKHapOIHUX KOHTrpecax. Haykogi
MPOEKTHU iIHCTUTYTY MAIOTh MixKHapOIHY ITiATPUMKY, 30Kpe-
Ma rpaHTOBY.

[HCTUTYTOM 3MIMCHIOETBCS CITIBIpaus i3 3aKOPIOHHU-
MU Ta BITYM3HSIHUMM HAyKOBUMU ycTaHOBamMu — 3 lap-
BapAChKUM YHiBepcuTeToM, yctaHoBamu HAMH Ykpainu:
IHcTUTyTOM NEmiaTpii, akyiiepcTBa i TiHeKOJIOoTii iM. aKa.
O.M. JIyk’stHOBOI Ta I[HCTUTYTOM €HIOKPUHOJIOTII Ta 00-
MiHy peuoBuH iMm. B.I1. KomicapeHka, a Takox Oararbma
IHIITUMUA.

[TpomoBXY€ETHCSI BUPOILIYBAHHSI MOJIOIOI MEPCIEKTUB-
HOI KOMaHIM HAayKOBLIiB Ta JIiKapiB. MoJj1o1i BUeHi MOCTIHO
OepyTh y4acTh y HAyKOBO-MIPAKTUUYHUX KOH(MEPEHILisIX, 30-
KpeMa 3a MexXaMu YKpaiHu, /1€ IPeaCTaBIIsSIOTh pe3yJabTaTi
CBOET poOOTH.

[HCTUTYT 51K IpoBaiifep 3axoiB 3 0e3MepepBHOrO MPo-
deciiiHOro po3BUTKY JiKapiB YKpaiH BUKOPHUCTOBYE BCi
MOXJIMBOCTI LTS 3aTy4eHHSI BEJIMKOI ayIUTOPil CyXayiB 3a
JIOTIOMOTOI0 OHJIAMH-KOH(EepeHIIiii.

[HopiuHo TTpOBOAATHCS TPagUIIiiiHi HAyKOBi cecii [H-
ctutyTy ractpoeHtepoJiorii HAMH Ykpainu, siki ocTaHHi-
MM pOKaMu HaOy/Iu IIMPOKOI MOMYJISIPHOCTI B KOJIi JTiKapiB
Ta HAyKOBIIiB HAIIO1 KPAalHM i MiJ Yyac SIKUX CIiBPOOITHUKU
IHCTUTYTY racTpOoeHTepOJIOTii IiIAThCA CBOIM JOCBIIOM Ta
pe3yJbTaTaMy HayKOBUX TOCTi/DKEHb 3 MEIUYHOIO CITUTBHO-
TOIO BCi€l YKpaiHu Ta iHIINX KpaiH.

OcTraHHIMM POKaMM BIPOBAKEHO HOBUIA (hopMar J10-
MoBifeil — MalicTep-KJIacH LUISIXOM MPSIMOTO BKJTIOUEHHST
3 OIepaliifHUX iIHCTUTYTY Ta CUMYJISILIMHI TPEHIHTH, SKi
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X| naywosa ceci IHeTHTYTy racTpoedTepanoril HAMH Ykpaiku,
HOBITHI TEXHONGIT 8 TEOPETHIHIE Ta KNTHIKIA FACTROEHTER0NOH Y

Mpamwii edip 3 onepauinnod]

NIal0Th 3MOTY YYaCHUKaM 0e3MocepeIHbO 03HAOMUTUCH i3
Cy4aCHMMM CBITOBUMU METOIMKAMU JIIaTHOCTUKMU, JIIKYBaH-
HI i peabitiTallii, SIKi CbOrOIHI 3aCTOCOBYIOThCS B IHCTUTYTI,
1 0COOMCTO B34TH YJ9acTh B iX BUKOHAHHI.

CboroHi mMpokuii GpoOHT HAYKOBUX TOIIYKIB ITi/I-
TPUMYEThCSI KOJIEKTUBOM BMCOKOKBaJi(hiKOBaHUX KaapiB
3aBISIKM MaTepiaibHO-TEXHIYHOMY TOTEHIiay iHCTUTYTY.
PiBeHb JiKyBaqbHO-1iarHOCTUYHOI, HAYKOBO-OpraHi3alliii-
HOI poOOTH, Cy4acHOI0 00JIamHAHHS BiAMOBigAa€ KpalIuM
CBITOBUM CTaHOapTaM.

VYcniniHa po6oTa iIHCTUTYTY cTajla MOXJIMBOIO 32 YMOB
nocriiiHoi miarpumku [pe3unii HamionanbHoi akamemii
MEIWYHUX HayK YKpaiHu i ocoOuCTO ii mpe3uaeHTa —
akameMmika HamionambHOI akagemii Hayk i HamioHnanb-
HOI akajaeMii MenuYHuX HayK YKpainu Bitanis IBaHoBuua
IInmbanoka.

HauioHanbHa akageMisi MEIMYHUX HayK YKpaiHu 3/iiic-
HIOE KEePiBHY pOJib Y po0OTi IHCTUTYTY racTpoeHTepoJIorii,
3a0e3Meuyloun BUCOKWI piBeHb HAYKOBUX OCIiIKEHbD i
creuianizoBaHOT MEIUYHOI TOTTOMOTH.

HaykoBi 3100yTKI OCTaHHIX POKiB MalOTh BArOMe 3HAYeH-
HS B PO3BUTKY BITYUM3HSIHOI Ta CBITOBOI FACTPOEHTEPOJIOTII.

Ha croromHi Briepiie po3po0iieHi JiarHoCTUYHI KpUTepii
(opMyBaHHSI TPy PU3KUKY PO3BUTKY TUCIIIACTUYHUX 3MiH
CJIM30BOI 000JI0HKH, 1110 Ha 25—30 % 301/1bli1y€e BipOrinHiCTh
NiarHOCTUKY PaHHBOTO paKy IIJYHKA Ta B 2 pa3u 3MEHIIIYe
HEOOXiIHICTh MPOBEACHHS MOP(OIOTIYHOTO JOCTiIKEH-
HS 3a JOIIOMOTOI0 Oiorciii. Yiepire B YKpaiHi BU3HAYEHO
YYTJIMBICTb Ta crielM(iuHicTh MiIOpUUHOi MeTariasii Tija
LIJTYHKA, SIKY MOXJIMBO JiarHOCTYBATH JIMIIE 32 IONTOMOTOI0
NBI-pexumy, Ik KpUTepito sl MPOrHO3yBaHHSI IIIJTYHKO-
BOTO KaHIIEPOTeHE3Y.

VYnepuie B YkpaiHi BnpoBaJXeHa cucTeMa eHI0CKO-
nivyHOTO yabTpa3ByKoBoro pociimkeHHs: (EUS) opranis
IIJTYHKOBO-KUIIIKOBOI'O TPaKTy 3 (YHKIIi€IO enacTorpadii,
sIKa JI03BOJIMJIA LIJISIXOM YiTKOTO TU(epeHIliloBaHHS CTyIIe-
Hs iHBa3il paHHBOTO PaKy IIUTYHKOBO-KUIIKOBOTO TPAKTy
nepcoHidikyBaTu JiKyBaHHS (MiHiiHBa3MBHE €HIOCKOIIYHE
abo marmapotomHe); miaBuIuTi Ha 25—30 % edeKTUBHICTD
NiaTHOCTUKU TiACIU30BUX YTBOPEHbD IITYHKOBO-KHUIIIKO-
BOT'O TPAKTY; MOJIMIIMTA PaHHIO TialrHOCTUKY IaTOJOTi1
HiAIITYHKOBOI 321031 IIIIX0M 3acTocyBaHHsT EUS-ena-
croMeTpii, sika B 1,5 pa3u 3a iH(opMaTUBHICTIO MepeBaXae
TpaHcabgomiHaiabHe Y3/1.

BukoHyIOThCS MifcaM30Ba AUCEKILisl, MyKO3eKTOMis,
MOJIiINEeKTOMisl, BUAAJEHHS IMyXJIMH, JIITyBaHHS BApUKO3HO
PO3IIMPEHUX BEH CTPABOXOJY i3 3aCTOCYBAaHHSIM BUCOKO-

YaCTOTHOTO XipypTiuHOro arnapara 3 aproHOIJIa3MOBOIO
koarynsuiero Soring ARCO 3000. Po3po06JieHi KoMOiHO-
BaHi MiHiiHBa3WBHi BTpy4YaHHs 3i 30epexkeHHIM C(PiHKTep-
HUX YTBOPEHb Ta METOJ] OHOBJIEHHS (PYHKIIi1 (pizionoriuHol
Kap/ii i mijiopyca IJIsIXoM OOIPYHTOBAaHOTO 3aCTOCYBaHHS
MHEeBMOMWIaTallil, 1110 JO3BOJISIE 3MEHIIUTU TpaBMaTHY-
HICTb ONepaTUBHUX BTpYYaHb, CKOPOTUTH KiJIBKiCTh iHTpa-
ornepauiifHuX yCKJIaTHEeHb.

Y Binaini Xipyprii BAKOHYIOTbCS MEPEBAXHO OPraHo-
30epirarodi onepariii: JarmapocKomniyHa eHI0CKOIIYHO ach-
CTOBaHa XOJIELIUCTOJITOTOMIsI/XOJIELIUCTOIOINEeKTOMIsI;
eHJo0JalIapoCcKoIiuHa 0ajJoHHa aAuiaTallis; eHaoaanapo-
CKOTMiYHA i30J1b0OBaHa AYyOIEHOIIACTUKA; JATapOCKOMiuHa
Kapaiokpypopadist 3 ractporutikali€ero Ta ractpoaiagpar-
MOIIeKCi€l0; OaJlOHHA MHeBMOKapPIioaWIaTallis 3i CTYITiH-
YaCTUM ITiIXOA0M; iHTpaonepaliiiHa MaHOAeOITOMETpis 3
iHTpaomnepauiiHuM (papMaKOJIOTiYHUM TECTOM Ha po3ciia-
OonenHs cinkrepa Onmi; 1o30BaHa €HIOJAaIapOCKOIIiYHA
OasloHHa narniJioauiarallis Ta iHiie.

CniBpoOiTHUKaMU BifIily 3aXBOPIOBaHb MEYiHKU Ta
MiILITYHKOBOI 371031 YI0CKOHAaJIeHa HeiHBa3MBHA AiarHOC-
THKAa HeaJIKOTOJIbHOI XKMPOBOI XBOPOOM IMEUiHKH Ta HEaJIKO-
TOJILHOTO CTeaTorenaTuTy 3a JOMOMOIolo CTeaToOMeTpii Ta
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3CYBHOXBIJIBOBOI eacTorpadii, 1o J03BOJIMIIO PO3POOUTH
NIarHOCTUYHI KPUTEPil pAaHHBOTO BUSIBJIEHHS XPOHIYHUX
IUPY3HUX 3aXBOPIOBAaHb MEYiHKM, IIPOTSITOM OCTaHHIX pO-
KiB B iHCTUTYTi TIPOBOJSTHCS JOCHIIKEHHSI 0COOJIUBOCTEM
¢dopMyBaHHSI Ta IIPOrpecyBaHHsI CTeaTo3y i (hidpo3y meviH-
KM, 110 JA€ 3HAYHNI eKOHOMIYHUI e(eKT Bil JIIKyBaHHS
MaTOJIOTii MeYiHKM Ha paHHIX CTaisIX.

V HamoMy iHCTUTYTI (pyHKIIOHYE €EAUHUNA B YKpaiHi
BiIIis 3aXBOpIOBaHb KUILIEYHNKA, SIKUI 3aiIMAa€EThCS OMHIEI0
3 HalOUIbII CKJIAMHMX Ta HEBUPIILIEHUX MTPOOJIeM CydacHO1
racTPOEHTEPOJIOTil — 1Ie 3allajibHi 3aXBOPIOBAHHSI KUILIEU-
HMKa. 3aCTOCOBYIOTHCSI HOBi HeiHBa3MBHI JiarHOCTUYHI
KpUTEPil aKTUBHOCTI 3aIlaJIbHOTO IMpoliecy — (heKalbHUM
KaJbIPOTEKTUH, Mienonepokcuaasa, aibda-1-aHTu-
tpurnicuH, IgG4, ANCA (aHTUHEeATpOodiIbHI LIUTOILIA3-
maTtuuHi aHtuTina) i ASCA (antutina no Saccharomyces
cerevisiae), 1110 TO3BOJISIE TABUILIUTYU e(EKTUBHICTD JIiKY-
BaHHS 1 IKiCTb XUTTS MALiEHTIB.

IIpoBinHMM HaNpsIMKOM poOOOTH BiIAiTy AUTSIYOI ra-
CTPOEHTEPOJIOTii € HOBITHI acTreKTH MiarHOCTUKU, JIiKY-
BaHHS Ta NMPOoMiIaKTUKN JTUCMETAa00JiYHUX 3aXBOPIOBaHb
MEeYiHKMW Ta MiANITYHKOBOI 3aJI03M, Y paMKaX SIKOTO PO3-
poOGJIeHi METOAMKN PaHHBOI TiarHOCTUKU HYTPUTUBHUX
po3aamiB (MaJbHYTPUILii, OXUPIHHS) Yy AiTeH IUISIXOM BU-
3HAUYEHHS CKJIady Tijia 3a IOTIOMOTOI0 0ioiMITeIaHCHOTO
aHaJi3y, IKMiA 103BOJISIE Y HAMKOPOTIIMIA TEPMiH B yMOBax
BOEHHOTO Yacy BUSHAUUTUCS 3 TUTIOM PO3JIaJIiB XapuyBaHHS
Ta MPOBECTU CBOEYACHY 1X KOPEKIIil0; METOAUKN PAHHBOT
HEeTHBa3MBHOI MiarHOCTUKM cTeaTo3y Ta (iopo3y mediH-
KM ¥ MiIITYHKOBOI 3aJ03U IUISIXOM «iHCTPYMEHTaIbHOI
najbhallii» 3a JOIIOMOTOIO TPaH3i€EHTHOI enacTtorpadii Ta
3CYBHOXBUJIbOBOI €JIaCTOMETPIi, 1110 JO3BOJISIIOTh BUSIBUTH
MaTOJIOTiYHI CTPYKTYPHi 3MiHM Ha paHHIX eTarax 3aXBOpIo-
BaHHS Ta POBECTH CBOEYACHY KOPEKIIilO.

Ynpoaosx ocraHHix 10 pokiB BinOyaucCh KiJIbKiCHI Ta
SIKICHi 3MiHUM KJIiHiYHO1 0a3u iHCTUTYTY, sIKa, 32 BUCHOB-
koM lonoBHOI akpenuTaniitHoi Komicii MO3 Ykpainu, mae
BuIIy KaTeropito. [TpogoBXyeThCs MoEpHi3allisi Ta repe-
OCHAIIEHHSI HOBITHIM MEIUYHUM Ta HAyKOBO-IOCIiTHUM
00JIaHAHHSIM, TIPOBOJIMTHCSI PEMOHT BiJlILJIEHb.

Iupoxuii crieKTp BUCOKOCTIELiaJli30BaHOI raCTPOEHTe-
POJIOTIUHOI TIOTTIOMOTH, SIKa HATAEThCSI B KJIIIHIYHUX TiIPO3-
NijaX iHCTUTYTY, BTUIEHUI 3aBOSIKM HassBHOMY OOJIaTHAHHIO
CBITOBOTO PiBHS Ta IOCBIAY HAIIMX JIIKapiB.

CbOroJiHi BUKOPUCTOBYETHCS €HIOCKOIiUYHE 00J1a-
HaHHS npoBigHux KommaHiii: OLYMPUS, SonoScape,
PENTAX ta in. Lle no3Bosisie B 6ararbox BuIaakax abo 00-
XOIUTUCH Oe3 OiorIcii, 200 3MEHIINUTH KiJIbKICTh OiOMNTaTiB.

Oco0siBa yBara 3aBXIU MPUALISETHCS MEPEIPAKOBUM
3axBoploBaHHsIM. CyyacHe eHIOCKOMiuyHe obJagHaHHSI
JIO3BOJISIE TIABUILIIUTY Hallli AiarHOCTUYHI MOXJIUBOCTI Y
BUSIBJIEHHI Ta Bepuikallii mMpuxoBaHOI MepeanyXInHHOT
MaTOJIOTi1 i MTOYAaTKOBUX (POPM 3O0SIKICHUX ITyXJIMH.

CoHoJIOTiIUHI AOCIIIKEeHHS MPOBOJSTh 3 BUKOPUCTAH-
HSIM YHIKQJIBHUX YJIBTPa3BYKOBUX OILiif — 3CYyBHOXBUJIbO-
BOI €J1aCTOMETPii Ta CTeaTOMETPil, SIKi HagalOTh TOCTiITHUKY
MOKJIMBICTb OLIIHUTHU PiBeHb cTeaTo3y Ta (pidpo3y B UUCIIO-
BOMY BUMIipi, 1110 3HAYHO ITOJIETIIYE BCTAHOBJICHHS IiarHO3Y
Ta J03BOJISIE KOHTPOJIIOBATU AUHAMIKY JIIKyBaHHSI TTEYiHKH,
MiIUTYHKOBOI 3371031 Ta CEJe3iHKU.
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10 poxiB IMOTOMY B HaIlIoMy 3aKJjadi BCTAHOBJICHO IIepP-
wmuit B Ykpaini anapat FibroScan, sikuit 103Bosisie Mak-
CUMaJIbHO TOYHO HEiHBa3MBHMM METOJIOM BU3HAYUTHU
BUpPaXEHICTh (PiOPO3y MeUiHKM, 1110 ChOTOIHI € 30JI0TUM
CTaHIAapTOM JiarHOCTMKH i BAXJIMBOIO BiIIIPaBHOIO TOYKOIO
y BUOOpI TaKTUKU JIiKyBaHHsI. OCOOJIMBICTIO JaHOTO ara-
para € ¢yHkuis CAP — 11e iHCTpyMEHT JUIsl HeiHBa3UBHOI
OLIIHKM Ta KUTbKiCHOTO BU3HAYeHHs cTeaTo3y. Lle HoBiTHiit
i TOTYXXHW IHCTPYMEHT B pyKax IernaroJiora.

besuinna iHdopmaliisi CTOCOBHO KOMIUIEKCHOI OLIIHKI
CKJIa/ly Tijla TIPU OXXMPiHHI, MeTabO0TiYHOMY CUHIPOMI Ha-
naeTbes 3a poromoroto anapata TANITA (Snowis), sskuit
BUMIPIOE iHAEKC MacH Tija, KiTbKICHUI Ta SIKiCHUI CKJIaf
KUY, M’3iB, BOmHMIA OajaHc. Pe3yabratu 103BOJISIIOTH
BCTAaHOBMUTHU TIOPYIIIEHHSI HYTPUTUBHOTO CTaTyCy Ta JOTO-
MararoTh y 1oro KOpexuiii.

B incTutyTi BnpoBamxeHo inHoBauiiitnHy PRECISE ni-
arHOCTHKY, 32 JJOTIOMOTOIO SIKOi MPOBOAMTHCS aHai3 Bapi-
a0eJIbHOCTI CeplEeBOro PUTMY 3 BUKOPUCTAHHSAM XMapHOI
TeXHOJIOTii aBToMaTr30BaHoI iHTeprpeTaiii EKI 3 aHamizom
Ginbire Hixx 700 mapameTpiB Ha OCHOBI MiHHECOTCHKOTO
KOMy; pe3yJIbTaT Ha IiICTaBi BCiX iCHYIOUMX MiXKHAPOIHUX
CTaHIApTiB MOXe OYyTH OTPUMaHUIi YChOTO 3a 6 XBUJIMH.
PRECISE BUKoOpucTOBYEThCS TSI BUSIBIEHHS CEPLIEBO-CY-
IUHHUX PU3UKIB, TOHO30JOTIYHOI JiarHOCTUKM Ceplie-
BO-CYJAMHHUX 3aXBOPIOBAHb Ta OLIIHKU CTaHY BereTaTUBHOI
HEPBOBOI CUCTEMMU.

Y HayKOBO-I0C/IiTHOMY CEKTOPi iHCTUTYTY BUKOHYETHCS
HE TUIbKM 3araJIbHUI CIIEKTP JJab0paTOPHUX AOCTIIKEHb, a
i1 crienivHi, eKCKIIIO3UBHI METOIU JJIST BiIiJICHDb KITiHi-
KM, HayKOBO-JOCJiAHOI TeMaTUKU Ta B paMKax JOTOBOPIB
PO CIIBPpOOITHMUITBO 3 iHITUMU MEAUIHUMU YCTaHOBA-
mu. HaykoBo-nocinHuii ceKTop MocTiiiHO Oepe y4acTb y
MiXXKHapOIHMX Ta MixKJIaOOpaTOPHMUX IporpaMax IMepeBipKu
npodeciiiHOTO piBHS, Ma€e cepTUdiKallito Ha IPaBo MpPoOBe-
NIeHHSI 1abOpaTOPHUX JOCIIiIKEHb.

ABTOMAaTH3a11isI OUTBIIOCTI TA00PATOPHMX IIPOLIECIB Bil-
OyBa€eThCs 3aBASIKM Cy4aCHOMY J1abOpaTOpHOMY O0J1aIHAH-
HIO BiJl IPOBITHMX CBITOBUX KOMITaHiil. HOBiTHS iHTerpo-
BaHa CHCTeMa — aBTOMATWMYHMI OiOXiMIiYHUWIA aHaJi3aTop
COBAS INTEGRA Bin ¢ipmu Roche (IlIBeiinapist) mo3-
BOJISIE BAKOHYBATH IIIMPOKUIA CIIEKTP AOCHTIIKEHb Maiixe
100 moxka3HuKiB.

JlyXe BeIMKy poOOTY IPOBiB iHCTUTYT, IIO0 BiZKPUTU
SIKICHO HOBE 3a CBOIMU (DyHKIIisSIMM (Di3ioTepaneBTUYHO-PE-
abiniTaniliHe BiIOiICHHS: IJI1 CTBOPEHHS HAJIEXKHOTO PiBHS
Cy4JacHOI TOKa30BOi peabiTiTaliiiHoi JOIMTOMOTH, Ha BUKO-
HaHHS ypsIIOBUX OOPY4YeHb Oyja 3MiHEHa opraHi3alliiiHa
CTPYKTYypa, a came dizioreparieBTUUHE BidiIeHHS O0yl10
MOBHICTIO TTepeobIagHaHe B BiAAieHHs ¢i3ioTepareBTHY -
HO-peaOiiTaliiiHe.

Sx Ha moyaTKy BililHM, Tak i JOTerep 3aJUIIaEThCS
3aBIaHHS 30epeXXeHHsT HayKOBOTO TIOTEHITiaTy iHCTUTYTY,
HaJIaroKeHHsI poOOTH B BOEHHUX YMOBaX, Mepersiay Hay-
KOBOi TeMaTUKM Y BOEHHUX YMOBAX Ta ypaxyBaHHS PO3BUT-
KY TTOCTKOBITHOTO CUH/IPOMY Y HACEJICHHSI.

Baromwmit HayKoBMI TTOTeHIIia)l, iHHOBAIIilHI TEXHOJIO-
rii, HOBaTOPCHKi MPOEKTH, SIKi peai3oBy€e iHCTUTYT, 1al0Th
oMy 3MOTY KPOKYBaTH B HOTY 3 YacOM i yTpUMYBaTH I0-
3UIIii JTlizepa B HaJaHHI BUCOKOCIIEIiali30BaHOI raCTPOeH-
TE€POJIOTIYHOI JOITOMOTH.

VeminrHe GyHKIIIOHYBaHHS OyIb-sIKO1 yCTAHOBU TTOB’sI-
3aHO HacaMmIlepel 3 HasIBHICTIO KOJIEKTUBY (haxiBLIiB-0I-
HoayMmiiB. CbOTO/MHI B iHCTUTYTI € Taka KOMaHa, sKa
CIPOMOKHA BUPILIIYBaTU 3aBIaHHSI OyIb-51KOI CKJIaJHOCTI
B rajly3i BUCOKOCHELiaJli30BaHOi TaCTPOEHTEPOJIOTIi.

IHCTUTYT 3aBX1M OYB, € i, CIIOIBAEMOCH, JIOBrO Oyne
CIpaBXHiIM i 6e33arepedHrM (iarMaHOM YKpaiHChKOI ra-
crpoenreposorii. M
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Muramyl peptide blend ameliorates
intestinal inflammation and barrier integrity
in cell culture model

Abstract. Background. The intestinal barrier is a crucial structure for maintaining the balance in permeability of
digested food and restriction of microbial invasion from internal environment. Imbalance in these functions closely
related to the initiation of intestinal epithelium reactivity and inflammation. Inflammation is the most common cause of
intestinal dysfunction. Muramyl peptides (MPs) are small signaling molecules which stimulate intracellular receptors
of pathogens and are potent regulators of cell response. However, molecular mechanisms of MP effect on intes-
tinal cells remain unknown. The study of MP application to maintain viability of Caco-2 cells was aimed to explore
the cytoprotective effect of MP-based probiotic on gut inflammation and intestinal barrier integrity. Materials and
methods. Caco-2 cells were treated with 10-100 g/ml lipopolysaccharide (LPS), 5-50 pig/ml MPs and combination
of LPS + MPs. Cell viability was measured with MTT assay. Occludin content was detected with Western blotting.
Enzyme-linked immunosorbent assay was applied to assess interleukin-8 (IL-8) production. Results. Obtained
results have shown that LPS treatment with doses of 10—100 pg/ml induced in a decrease in cell viability and
occludin content. On the contrary, IL-8 content was increased in LPS treatment that evidence the dose-dependent
proinflammatory changes in Caco-2 cells. No significant changes were detected in the cells exposed to 5-50 pg/ml
doses of MPs. However, application of 50 ug/ml of MPs inhibited IL-8 upregulation in LPS-exposed cells. Besides,
MPs exhibited a dose-dependent cytoprotective effect in respect to cell viability at a dose of 20 and 50 pg/ml. Fur-
thermore, MP dose of 50 Lg/ml helped restore occludin content in LPS-exposed cells. Conclusions. Taking into the
account that occludin is one of major components of tight junctions, MPs can restore epithelial barrier integrity in
compromised gut. Observed results demonstrated that MPs is a promising agent in inflammation-induced intestinal
injury and maintaining gut barrier function.

Keywords: tight junctions; occludin; interleukin-8; gut inflammation

Introduction

The intestine absorbs digested food and provides all cells
of the body with nutritional compounds. On the other side,
intestinal cell layers serve as barrier for various microorga-
nisms and toxins. Intestinal barrier efficacy was maintained
with two main physical mucosal and epithelial cell struc-
tures [1]. Epithelial cell monolayer exhibits unique features
in terms of permeability for nutritional molecules while para-
cellular transport is extremely restricted. Multiple intercel-
lular adhesion molecules form tight connection between
neighbor epithelial cells and limit intestinal permeability [2].
Two groups of adhesion proteins including tight junctions
(TJ) and adherens junctions (AJ) are confirmed to be physi-

cal ground of intestinal barrier integrity [3, 4]. Occludin is
the member of adhesion protein group and confirmed as
molecular biomarker of intestinal barrier alterations [5].
Combined into tight monolayer, epithelial cells are per-
manently affected by enteric pathogens and various toxic
compounds consumed with food. Thus, intestinal cells are the
first target for detrimental agents which stimulate defensive
cellular mechanisms. Different microbial-derived factors are
potent to initiate intestinal inflammation [6, 7]. Besides, gut
inflammation can lead to disbalance in epithelial cell junc-
tions and decline in its specialized adhesion [8]. As a rule, cell
inflammatory response is accompanied by cytokines upregu-
lation and their release. Mostly, transcriptional regulation of
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proinflammatory cytokine production is universal mechanism
in different cell types including intestine epithelial cells via
activation of nuclear factor kappa-chain B-cells (NF-kB).
A number of stimuli activate NF-kB-dependent pathway
and consequently initiate cell response [9]. The fragment of
microbial wall lipopolysaccharide (LPS) is confirmed to be
initiator of inflammatory changes through the NF-kB activa-
tion and upregulation of proinflammatory cytokines [10, 11].

Chronic and acute inflammation are reported as wide-
spread factors which are potent to induce intestinal injury
[12]. Gut inflammation is accompanied by release of cyto-
kines, macrophages and lymphocytes invasion that initiate
cascade of proinflammatory changes [§, 13]. Together with
antimicrobial effect, inflammatory response induces host cell
disruption in the intestine and disturbance in gut functioning.
The abnormalities in gut barrier integrity were demonstrated
in a number of in vivo and in vitro models irrespectively of the
nature of the factor that caused inflammation. There is the
rising evidence that inflammation is often accompanied by
redox imbalance and oxidative stress generation [14].

Fragments of peptidoglycans named muramyl peptides
(MPs) are microbial wall-derived signaling molecules which
are recognized by pattern recognition receptors and induce
anti-microbial response [15, 16]. The activation of NF-kB-de-
pendent pathway is a crucial part of this response [17]. In con-
trast to LPS which stimulates Toll-like receptors, M Ps activate
innate immunity through the intracellular receptor nucleo-
tide-binding oligomerization domain 2 (NOD?2) [7, 10]. Both
LPS and MPs can affect epithelial cell functioning as well as
intestinal barrier functioning. Besides, there was demonstrated
a stimulatory effect of LPS and MPs on different cell types
[18, 19]. The cell cultures are suitable models to study the
efficacy of cytoprotective agents against cytotoxicity caused
by inflammation [20, 21]. Several studies have used in vitro
gastrointestinal cell models including colonic adenocarcinoma
cells to evaluate the protective effects of natural compounds
[22, 23]. LPS is unique compound of Gram-negative bacteria
and is described as the initiator of intestinal epithelium in-
flammation [24]. Furthermore, multiple effects of LPS trigger
innate immunity signaling and induce intestinal barrier dys-
function [25, 26]. Therefore, LPS is convenient tool to induce
the inflammation and construct the model for assessing the
efficacy of cytoprotective chemicals. Despite well-reported
proinflammatory features of LPS, there is no data on the in-
testinal epithelium stimulation with MP treatment.

Thus, the aim of present work was to study cytoprotective
effect of MPs on the inflammation and intestinal barrier
function in Caco-2 cells exposed to LPS.

Materials and methods

The study was carried out in the Biosafety Center, the sci-
entific and research center of biosafety and ecologic control
of Dnipro State Agrarian and Economic University.

Isolation of muropeptide fraction
and analysis of its amino acid composition

MP blend was isolated and purified from Lactobacil-
lus delbrueckii subsp. Bulgaricus according to the protocol
of the central laboratory of ENZIM Group Biotechnology
company (Enzim Ltd, Ukraine) as it was described earlier

[19]. Amino acid composition of the aforementioned muro-
peptide fraction was analyzed using acid hydrolysis of chro-
matography purified fraction. Briefly, the sample muropep-
tide fraction with concentration of 1 mg/ml was mixed with
equal volume of 6 M HCl in glass container and sealed. The
hydrolysis was performed in nitrogen atmosphere at 110 °C
for 24 h. The resulting product was mixed for neutralization
with 6 M NaOH and then diluted with 0.02 M HCI. Amino
acid composition was measured with amino acid analyzer
Hitachi L-8800 (Hitachi Corp., Japan).

Cell culture and treatment

The human colon adenocarcinoma cell line Caco-2
was purchased from American Type Culture Collection
(HTB-37™, ATCC, Manassas, VA). The growth of Caco-2
cells was carried out in 75-cm? flasks in Dulbecco’s Modified
Eagle Medium and Ham’s F12 medium (1: 1) (DMEM/F12
contained high glucose, 4500 mg/dL; HyClone, Invitrogen
Company, USA) supplemented with 10% fetal bovine serum,
1% non-essential amino acids, 1% sodium pyruvate, 1% glu-
tamine, and 1% streptomycin/penicillin. The cell culture was
incubated in a humidified atmosphere at 37 °C and 5% carbon
dioxide. The medium was replaced every 48 h. When the cells
achieved nearly 90% confluence, the receding for a next pas-
sage was carried out using 0.25% trypsin-EDTA (0.25% tryp-
sin, 0.02% EDTA). A minimum of 18 passages were performed
before the start of cell growing. During the last passage, the
cells were replaced into 6 well plates with concentration of
5+ 10° cells/well and cultured to receive 100% confluence.
The cells at complete confluence were washed with phosphate
buffered saline (PBS) and cultured and growth-arrested with
0.2% fetal bovine serum containing medium 12 hours before
the treatment. Caco-2 cells were exposed to LPS (10, 50 and
100 pg/mL), MPs (5, 20 and 50 pg/mL) and combined LPS
(50 pg/mL) with various MP doses.

LPS exposure was carried out as a paradigm to induce intes-
tinal inflammation. The confluent Caco-2 cells were exposed
to LPS with doses 10, 50 and 100 pg/mL final concentration by
adding LPS stock solution prepared by dissolving it in dimethyl
sulfoxide at 1 mg/mL immediately before exposure.

The confluent Caco-2 cells were exposed to MPs with
doses 5, 20 and 50 pg/mL final concentration by adding LPS
stock solution prepared by dissolving it in dimethyl sulfoxide
at 1 mg/mL immediately before exposure. The cells were
pre-treated with MPs for 60 min and thereafter LPS 50 ug/mL
was added to the medium of MPs + LPS-exposed cells.

Cell viability (MTT assay)

The effect of MPs on the viability of Caco-2 cells was as-
sessed by MTT (3-(4,5-dimethylthiazol-2-yl)-2,5-dipheny-
Itetrazolium bromide) assay (Bahuguna et al., 2017). Briefly,
Caco-2 cells (1 - 10* cells/well) were seeded in 96-well plates
with DMEM/F12 and incubated for 24 hours at 37 °C, 95%
humidity and 5% CO, content. After attachment and growth
start, the cells were washed with PBS and exposed to various
(5, 20 and 100 pg/mL) doses of MPs, LPS and LPS + MPs
for 48 h. Subsequently, the medium was replaced with fresh
medium containing 10 pl of MTT-labeled reagent for 4 h.
Then dimethyl sulfoxide (100 ul) was added into wells and
incubated for 10 min. The values of optical density were mea-
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sured at 570 nm in the presence of Sorensen’s buffer using
an ELISA plate reader (SpectraMax Plus 384, Molecular
Devices, USA).

Estimation of interleukine-8 production

The conditioned medium after 48 h of Caco-2 cells
treatment with aforementioned doses of MPs, LPS and
LPS + MPs was collected and IL-8 content was measured
using Human IL-8 ELISA Kit (ab214030, Abcam, USA)
according to the manufacturer’s recommendations.

Western blotting

The control Caco-2 cell group and cell groups treated with
LPS, MPs, and LPS + MPs were washed in Petri dishes with
cold PBS and harvested by scrapping without trypsinization.
The cells collected from every Petri dish were centrifuged and
lysed in RIPA buffer containing proteinase and phosphatase
inhibitor cocktail. Caco-2 cell proteins were extracted during
60 min at 4 °C. After lysis, the cell extracts were centrifuged
at 40,000 g for 20 min. The content of total protein in super-
natants was measured with a spectrophotometer according to
the modified Bradford assay using bovine serum albumin as the
standard (Markwell et al., 1978). The supernatant of each pro-
tein extract was mixed with Laemmli sample buffer containing
0.1 M dithiothreitol in 1 : 1 ratio and boiled for 5 min. Fixed
with this buffer protein the samples were frozen and stored in
—80 °C before the start of the Western blotting.

The proteins were separated with polyacrylamide gel
electrophoresis using 5—20% gradient of acrylamide and
then the proteins were transferred from gel onto polyvi-
nylidene fluoride membrane with electric field of 250 mA
during 60 min. After transferring, polyvinylidene fluoride
membrane was washed with PBS and blocked in 1% bovine
serum albumin solution in PBS with 0.1% Tween 20. Blocked
membrane was probed overnight at 4 °C for primary anti-oc-
cludin antibodies (1 : 1000, Santa Cruz, sc-271842), and

anti-GAPDH (glyceraldehyde 3-phosphate dehydrogenase)
antibodies as a housekeeping marker (1 : 2000, Santa Cruz,
sc-365062). After washing, the membrane was incubated
with secondary anti-mouse IgG antibodies conjugated with
horseradish peroxidase at room temperature during 60 min
(1:10,000, Abcam, ab6721).

Immunostaining was performed with luminol-coumaric
acid-hydrogen peroxide solution by the enhanced chemilu-
minescence method with the X-ray film exposition (Koni-
ca Minolta, Japan). Densitometric analysis of the Western
blot results was performed using TotalLab TL120 software
(USA). The intensity value obtained by scanning every indi-
vidual band was normalized to the intensity of corresponding
GAPDH band.

Statistical analysis

All experiments were performed in triplicate. We used the
arithmetic mean (x) and standard error (SE) to present the
quantitative traits. Statistical comparisons of the data were per-
formed using one-way analysis of variance with the StatView
5.0 (SAS Institute Inc., USA). The graphs were developed in
GraphPad Prism 9 (GraphPad Software, USA). P values less
than 0.05 were accepted as statistically significant.

Results

The analysis of amino acid content in MP blend was car-
ried out to verify the type of major MP fragments produced
with enzyme lysis. Obtained results have shown that amino
acid composition and they ratio are close to the earlier repor-
ted muramyl pentapeptide structure [16, 19]. Alanine content
was higher than that of other detected amino acids (Table 1).

The detection of cell viability was carried out to reaffirm
the LPS-caused disturbance and estimate the protective ef-
fect of MPs on the intestinal cells. Observed results demon-
strated a decline in cell viability in LPS-exposed group com-
pared to controls (Fig. 1).

Table 1 — Amino acid content in peptidoglycan fragments isolated from L.delbrueckii

Amino acid Ala Asp Lys Glu Gly
Content, pyg/mg 15.03 412 10.24 8.79 5.25
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Figure 1 — Cell viability level in Caco-2 cells exposed to LPS (A), MPs (B) and LPS + MPs (C).
Data of four independent experiments are shown for every exposure.
Significance of differences is represented as: * — P < 0.05, ** — P < 0.01
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No statistical changes were detected for cell viability in
MPs-exposed group compared to control unexposed cells.
On the contrary, an increase in cell viability was detected
in LPS + MPs-exposed cells compared with LPS-exposed
group.

The content of IL-8 was measured to reaffirm proinflam-
matory changes in LPS-induced cell model. A statistically
significant increase in 1L-8 content was observed in Caco-2
cells treated with LPS compared to control (Fig. 2).

In contrast, a slight increase in IL-8 content was de-
tected in MPs-treated cells compared to control group.
An improvement of IL-8 level was observed in Caco-2 cell
exposed to LPS + MPs compared to LPS-exposed cells
(Fig. 2).

Occludin content was detected to evaluate the effect of
MPs on the intercellular adhesion of the intestinal epitheli-
um. Obtained results demonstrated a statistically significant
decrease in occludin content of LPS-exposed cells (Fig. 3).

Observed results demonstrated a statistically significant
effect of MPs 50 pg/mL dose on inflammation-challenged
intestinal cells. MP application improved cell viability, in-
hibited IL-8 upregulation and restored occludin content in
LPS-exposed Caco-2 cells.

Discussion

Intestinal health maintenance remains the actual prob-
lem for human. The number of deleterious factors which
are potent to disturb gut functioning and consequently in-
duce complications in other tissues permanently grows in
the world [1]. The leading role of an inflammation and det-
rimental effects on intestinal cell functioning is confirmed by
numerous reports of both in vivo and in vitro models [23, 27,
28]. In spite of recent progress in study of intestinal barrier
functioning, the molecular mechanisms of gut disruption
called “leaky gut” are still poorly understood [27]. Micro-
biome-derived molecules including fatty acids, muramyl
peptides and LPS plays a special role in gut barrier integrity
[19, 29]. Postbiotics are considered to be a promising tool to
alleviate several metabolic diseases [30, 31]. The application
of MP-based postbiotics is of particular interest in terms
of maintaining the intestinal health. Despite production of
MP-based drugs, their effect on gut barrier integrity remains
unknown [32, 33].

LPS treatment of Caco-2 cells is widely used to simu-
late intestinal mucositis in vitro [23, 26, 34]. The present
study aimed to determine the effects of MPs in LPS-ex-
posed intestinal epithelium cells to test the inflammato-
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Figure 2 — The content of IL-8 in Caco-2 cells exposed to LPS (A), MPs (B) and LPS + MPs (C).
Data of four independent experiments are shown for every exposure.

Significance of differences is represented as:

*—P<0.05*—P<0.01,”™ — P <0.001
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Figure 3 — The relative content of occludin in Caco-2 cells exposed to LPS (A), MPs (B) and LPS + MPs (C).
Data of four independent experiments are shown for every exposure.

Significance of differences is represented as:

*—P<0.05*—P<0.01
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ry response modulation by interference with TLR- and
NOD-dependent pathways. The results have shown that
LPS-induced decline in cell viability was improved with
MP pre-treatment in Caco-2 cells. Observed results suggest
cytoprotective effect of MPs on the intestinal LPS-caused
inflammation.

Inflammation is confirmed as leading detrimental factor
of intestinal damage. Inflammatory response is an impor-
tant part of innate defense against infectious agents [11].
However, overactivation of cytokine production can lead to
cell injury and imbalance in their functioning [20]. Proin-
flammatory cytokines are confirmed to be the initiators of
both antimicrobial inflammatory response and different
injuries accompanied by excessive cytokine production.
A number of anti-inflammatory agents are confirmed to
ameliorate functional decline and cell damage caused by
gut inflammation [11, 21, 23]. Therefore, the modulation of
cytokine expression could be a promising manner to restrict
detrimental effect of proinflammatory shift. LPS-induced
increase in proinflammatory cytokine IL-8 in Caco-2 cells
observed in our study demonstrated a dose-dependent in-
flammation. Therefore, upregulation of cytokine production
may be important cause of both decline in cell viability and
decrease in occludin content detected in LPS-exposed cells
in present study.

The disruption of intestinal barrier is directly linked to
the epithelial cell damage [35]. The defensive role of the
intestinal epithelial barrier is dependent on intercellular
TJ [36]. Of note, the formation of TJ protein complexes
including occludin and zonula occludens-1 is a crucial pro-
cess for maintaining the intestinal mucosal barrier [37]. In
addition, the results of a recent study demonstrated that
TJ destruction and high level of mucosal permeability are
induced by LPS [11]. The results obtained in our study re-
garding occludin content decline due to LPS exposure are
in line with literature data [10]. Therefore, this decrease is
evidence that LPS induced disruption of TJ proteins and
intestinal barrier. Obtained in our study results demon-
strated that MP application improved occludin content
in LPS-treated cells and had a protective effect in respect
to TJ restoration as well as intestinal barrier functioning.
A decrease in occludin content is considered one of most
critical abnormalities in enteric diseases [12]. Therefore,
occludin decline demonstrates the link between proinflam-
matory 1L-8 upregulation and disturbed gut barrier integri-
ty. Furthermore, MP application restored occludin content
in LP-exposed Caco-2 cells that reinforces TJ and barrier
functioning. The results we obtained on the protective effect
of MPs in terms of gut barrier integrity are presented for
the first time.

Observed cytoprotective effect of MPs can be associated
with signaling role of this postbiotic where first sensor is
intracellular NOD2. MPs are recognized as signaling mo-
lecules which stimulate NOD2/NF-kB pathway and con-
sequently activate NF-kB-dependent cytokine production
and are most prevalent part of peptidoglycan fragments in
microbial environment [15, 16]. The turnover of peptido-
glycan fragments is a main cause of soluble muropeptide
generation. Permanent release of MPs from various taxa of
microflora leads to recycling between bacterial cell wall and

enteric environment [31]. Other part of MPs is absorbed by
epithelial cells where this postbiotic serves as signaling factor.
MP intake into intestinal cells initiates cellular response and
stimulates innate immunity.

One of possible mechanisms to ameliorate an inflam-
mation with MP exposure is the modulation of the cy-
tokine production. Given that LPS and MPs stimulate
different pathways related to Toll-like and NOD receptors,
respectively, the possible competition between the targets
of these receptors may downregulate cytokine expression.
Other mechanism responsible for cytoprotective effect of
MPs may be related to binding MPs with hexokinase 11
[16]. Hexokinase II serves as MP intracellular sensor which
can regulate mitochondrial activity [38]. The results of
present study have shown that MP application improved
upregulation of IL-8 content caused by LPS. However,
there were no detected significant differences between con-
trol and MPs-treated cell groups. Thus, MPs develop the
cytoprotective effect against an imbalance in proinflamma-
tory cytokine production. The data obtained in our study
on the IL-8 content decrease in Caco-2 cells exposed to
MPs are reported for the first time according to available
literature data.

There are controversial data on the NOD?2 involvement
into innate immunity [16]. NOD2 confirmed to be initiator
of NF-kB-dependent cytokine gene expression and con-
sequently activator of innate immunity [17]. However, the
stimulation of NOD2 with MPs can protect macrophages
from apoptosis that facilitates the pathogen survival in mac-
rophages [39]. Besides, there was reported the inhibition
of glial cell migration due to MP exposure [19]. Given that
intercellular adhesion is involved in the regulation of mul-
tiple pathways, the present results are evidence that MPs
can restore occludin content in the intestinal epithelial cells
through the activation of various intracellular pattern recog-
nition receptors.

In spite of limited literature data of MP regulatory effects
on the intestinal cells, there is a promising hypothesis on MP
application to ameliorate various metabolic abnormalities
through its anti-inflammatory effect [15]. The results of our
study can be the base for proving or disproving this hypothe-
sis. In a view of MP potential to improve 1L-8 upregulation,
our results are in line with this hypothesis. Taking into the
account that MPs can improve occludin content and conse-
quently TJ structure, inflammatory cytokine production, and
cell viability, future study is required to find out cytoprotec-
tive effect of this postbiotic on intestinal health.

Conclusions

The present data demonstrate that MP blend inhibit
proinflammatory IL-8 production in LPS-treated intestinal
cells. MP application improve cell viability and TJ protein
content in Caco-2 cells affected by LPS. Observed cytopro-
tective effect of MPs can be related to differential stimulation
of intracellular pattern recognition receptors which recognize
the peptidoglycan fragments and mediate the regulation of
innate immunity. The potential of MPs to restore intestinal
barrier after inflammation-caused injury may be promising
manner to protect gut health in respect to other detrimental
factors too.
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AHIMPOBCHKUN ASPIKABHUM QrpapPHO-EKOHOMIYHWI yHIBEpCUuTeT, M. AHINpo, YkpaiHa

CyMill MypaMiANenTuAIB NPUrHivYy€e 3CNAAEHHS TO NOKPALLLYE CTPYKTYPY
KWLLKOBOro 6ap’epa B MOAEAI KYAbTYPU KAITUH

Pesiome. Axmyaavnicmo. Kuuikosuii 6ap’ep € BUpPilIaIbHOIO
CTPYKTYPOIO B MiATPUMIIi OaJlaHCY Mi>K TPOHUKHICTIO IepeTpaBiie-
HOI i Ta 00MeXXeHHSIM MiKpOOHOI iHBa3ii 3 BHYTPIllTHBOTO CEPeIO-
Buia. [TopymeHHs mux (pyHKIIM TiCHO TTOB’13aHe 3 BAHUKHEHHSIM
PEaKTUBHOCTI KMIIIKOBOTO €IIiTeJiI0 Ta 3amaJeHHs. 3araJleHHs
€ HalyacTilllol MPUYMHOIO MOpYLIeHb (PYHKIiT KMIIEeYHUKA.
Mypaminnentuan (MIT) — 1e HeBesMKi CUTHAJIbHI MOJIEKYJIH,
SIKi CTUMYJTIOIOTh BHYTPIITHBOKJIITUHHI pelleNTOPU IaTOTEHIB i
€ MOTY>KHUMU PeryJisiTopaMu BinmoBidi kiaituH. [IpoTe Moiaeky-
JISIpHi MexaHi3Mu BBy MIT Ha KJIiTUHM 3a1M111aI0ThCS HEBITO-
MuMU. Mema: nocnimkeHHs 3actocyBaHHss MIT utst minTpumMku
KUTTE3MATHOCTI KIiTUH Caco-2 OysIo cripssMoBaHe HAa BUBYEHHST
HUATOMPOTEKTOPHOIO BIUIMBY MPOOIOTUKIB HA OCHOBI MypaMiJi-
NUMENTUIY Ha 3aMajeHHs KUIIeYHUKA Ta LTiICHICTh KUILIKOBOTO
6ap’epa. Mamepiaau ma memodu. Knitnau Caco-2 o6po0stin
10—100 mxr/™ma ninononicaxapuny (JITIC), 5—50 mxr/mn MIT i
komb6iHauieto JITIC i MIT. 2Kutre3naTHicTh KJIITUH OLIiHIOBAJIU 32
noromororo MTT-tecty. BMicT ok/TloauMHy BUBYaAIM 32 1I0ITOMOI0I0
BecTepH-0I0TUHTY. 111 OLliHKY TIpoayKilii iHTepiieiikiny-8 (1J1-8)

3aCTOCOBYBAIU iMyHO(DepMeHTHUIT aHati3. Pe3yasmamu. OTpuMmaHi
pe3yabraty nokaszanu, 1o JITNC y no3i 10—100 MKr/MJ1 BUKJIMKAE
3HUXKEHHSI XKUTTE3IATHOICTI KJIITUH i BMiCTy oKJTtoauHy. HaBnaku,
BwmicT 1JI-8 6yB minBuienuit mpu o6po6ui JITC, 1m0 cBigunth Ipo
J10303aJIeXHi ITpo3ananbHi 3MiHM B KiniTnHax Caco-2. XKonHux ic-
TOTHUX 3MiH He BUSIBJIEHO B KJIITUHAX, sIKi 00po6sisiin MIT B mo3ax
5—50 mxr/mi. OgHak 3actocyBanHs 1031 MIT 50 MKr/M1 3MeHILy-
BaJto 30inbIIeHHS rpoaykuii IJ1-8 y kimitnnax, o6poonenux JITIC.
Kpim Toro, MII nmokazanu 10303aJeXXHUI IUTOMPOTEKTOPHUIA
eexT mo10 KUTTE3NATHOCTI KJIITHH Y qo3ax 20 i 50 mkr/mi. Ta-
Kox n1o3a MIT 50 MKr/mit cripusiia BiTHOBJIEHHIO PiBHSI OKJIIOIMHY
B KJIiTMHAX, sIKi Oy o6poo6seHi JITIC. Bucnosku. 3Baxaroun, 1o
OKJIIOIUH € OJHUM i3 OCHOBHUX KOMITOHEHTIB IIITbHUX KOHTAKTIB,
MIT MOXyTb BiIHOBUTH LITICHICTD eMiTeialbHOro 6ap’epa B ypa-
>KEHOMY KUIieyHUKy. OTpuMaHi pe3ybraTti okasanu, 1o MIT e
MepCIeKTUBHUM 3aCO00M MPU CIIPUIMHEHUX 3aMaIeHHSIM YIITKO-
JKEHHSIX KAILIEYHUKA, a TAKOX JJIs MiATPUMKU 06ap’€pHOi (DYHKIIIT.
KiouoBi cjioBa: minbHi KOHTaKTH; OKJIIOAWH; IHTEPIEHKiH-8;
3arnaJieHHsI KUIIIeYHUKA
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Ocob6AuBoOCTI ekcnpecii KAOYAUHIB 1i 7
Yy CAU3OBi1 OGOAOHLLI TOBCTOI KULLKU
NPy CUMNTOMAOTUYHIN HEYCKAQAHEHIN
AVBEPTUKYASPHIN XBOPOO6i TO rOCTPOMY
HeYCKAOAHEHOMY AVUBEPTUKYAITI

Pestome. AkTyanbHicTb. QuBepTUKYspHa XBOpo6a € OAHIEH0 3 HAVMOLLIMPEHILLIMX MATOJOrIN LLTYHKOBO-KULLIKO-
BOro TpakTy, sika epeBaXxHo YLLUKOAXXYE TOBCTY KULLKY | MOPGOSIOriYHO MaHighecTye ghopMyBaHHAM KICTOMOZIOHNX
BUIMUHaHb (AMBEPTUKYIIB) KULLKOBOI CTiHKWU. ETionaTtoreHe3 anBEPTUKYIAPHOI XBOPOOM Ha CbOroAHI 3anMLLIaETbCs
[NCKYTabEsTbHUM | HE MOBHICTIO BUBYEHUM MUTAHHAM. SMiHV eKCrPeCii KnayauHIB y Cri30Bivi 060/I0HL)i TOBCTOI KULLIKU
T4, BiAMNOBIAHO, iX CTPYKTYPHA HECTAOINbHICTL MOXYTb BifirpaBati NeBHY posib Y PO3BUTKY SIK CaMOi ANBEPTUKYIISPHOI
XBOpobU, TaK i ii ycknagHeHb. MeTta: Bu3Ha4nT ocobnmBoCTi ekcripecii knayamHie 17 y crim30Bivi 060510HLi TOBCTOI
KULLIKW XBOPUX HA CUMITOMAaTUYHY HeYCKNaaHeHy anBepTuKyspHy xsopoby (CHAX) i rocTpuii HeycknagHeHui auv-
Beptukynit (FTHA). Matepiann Ta metoaun. Matepianom gocnigkeHHs 6ynv ¢hparMeHTu cim30B0i 060/IOHKM TOBCTOI
KULLIKW 12 0ci6 6e3 naTosorii LLYHKOBO-KULLIKOBOIro TpakTy (rpyna 1), 6iontatv ciim3oBoi 060/10HKM TOBCTOI KULLIKU
3 30Hu ycTa amBepTuKyy 34 xsopux Ha CHOX (rpyna 2) i 26 xsopux Ha FH[ (rpyna 3). [NposeaeHo iMyHoricToximMidHe
LOCTIIKEHHS 3 BUKOPUCTAHHSAM KPOJISIYNX MOSTIKITOHAIIbHUX aHTUTIN [0 KnayamHis 11 7. OnepxxaHi ungbpoBi MokasHUKM
B rpynax o6pob.isisv CTaTuCTU4HO 3a [oromororo rporpamm PAST. CepesHi 3Ha4€HHS NOKa3HMKIB y rpyrnax ropiBHHo-
Basm 3a goriomororo t-kputepito CterogeHTa, U-kputepito MaHHa — YiTHi. Pe3ynbtatu. KomriekcHe MopghosioriyHe
LOCIIi[KEHHS BUSIBUIIO 3HUXKEHHS eKCrpecii knayamHiB 1§ 7 y crim30Bivi 060510HLi TOBCTOI KuLLKu xBopmx Ha CHOX
i THA, wo 6yno makcumarnbHO BupaxeHuM y Bunagkax MHA. Y xBopux Ha CHAOX i THA, sik i B oci6 6e3 naTonorii
LLITTYHKOBO-KULLIKOBOIO TPAKTY, Y C/IM30BIVi 06OTOHL)i TOBCTOI KULLIKU, MO-NepLLe, BMICT KayauHis 1 7 6yB 6irbLLUM
y rioBepxHeBoMy enitenii MOPIBHAHO 3 eriTesnieM KULLKOBMX 3as103, Mo-Apyre, BMICT knayauHy 1 npesantoBaB Has
BMICTOM KnayamHy 7. BucHoBkN. BusiBrieHi asTopamu 3MiHW ekcripecii knayauHis 11 7'y 6ionratax ciim3oBoi 060o-
JIOHKVM TOBCTOI KULLIKM MOXYTb JIEXATN B OCHOBI PO3BUTKY SIK CaMoi AMBEPTUKYIISPHOI XBOpOOU, Tak i i yCKnaaHeHb.
Knro4oBi cnoBa: knayguHu 1 i 7; crim3aoBa 060/10HKA TOBCTOI KULLIKU; OCOGIMBOCTI eKcrnpecii knayauHis 11 7;
cumMriToMaTtnyHa HeycknagHeHa AMBepTUKYIIspHa XBopoba, rocTpuv HeyCcKianHeHu AnBepTuKyIiT

Bctyn

Cnu3oBa 000J10HKA TOBCTOT KUILKU € BKPail BAXKJIMBUM
06ap’epoM 1T HOPMaIbHOI XKUTTEMISIEHOCTI OpraHi3My JIfo-
IWHU, SIKWI, 3 OMTHOTO OOKY, 3a6e3Mneuye TpaHCIIOPT He00-
XiTHUX IMOXXMBHUX PEUOBHMH, a 3 iHIIIOTO — YHEMOXKJIUBIIIOE
MPOHUKHEHHS 10 OpraHi3My IKiUTMBUX (haKTOPiB Pi3HOTO
reHe3y, TUM CaMMM BMKOHYIOUM 3axMCHY (yHKIIio [1, 2].
B opranismi noanHu, SIK BiloMO, € TP OCHOBHI eIliTe-

JliaJibHi 6ap’epu, cepell IKUX TI01a KUIIKOBOTo Oap’epa
(250—300 M?) € HAOLTBILIOIO TOPIBHIHO 3 TUIOILEIO JIETEHE -
Boro (50—75 m?) i mkipHoro (1,5—2 m?) 6ap’epis [3].
bap’epHa (pyHKIIisI CTM30BOI TOBCTOI KUK, SIK BiTOMO,
peaizyeThcs 3a paXyHOK HasgsBHOCTI ABOX KOMITAPTMEHTIB —
TrpeeriTesialbHOro Ta eniTeniaabHoro. [1peenitenianbHmii
KOMITAapTMEHT (Mepliia JIiHisl 3aXKUCTY) SBJISIE COOOIO 1Iap
C/IU3y, OCHOBHMMU eJIeMEeHTaMU SIKOTO € MyUMHHU [4, 5].
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JpyruM KOMITapTMEHTOM € IIap eIriTeliaJbHUX KIITUH
(npyra JiHisg 3aXMCTY), SIKICTb 3’€IHAHHS SIKUX 3aJ€XUTb
y IIepIIly Yepry Bil IIUTbHUX KOHTaKTiB. OcTaHHI 3a0e31e-
YyIOTh He TiUTLKY IiJTiCHICTD eITiTesliaJlbHoTo 0ap’epa, aje i
PeryJIoI0Th IIPOHUKHICTD i0HiB, HYTpi€HTIB i Bonu [3].

binkam cimeiicTBa KaynuHIB HamalOTh OCOOJMBOIO
3HaYeHHS y (pOpMYyBaHHI MiIKKJTITUHHUX IIUIBHUX 3aMU-
KaJIbHUX KOHTaKTiB [6]. KnaynuHu BigHOCSTH A0 cymep-
POIMHMU TIPOTEIHIB, sIKa B JIOJAVMHU Hajliuye 27 HEBEJIUKUX
TpaHCMeMOpaHHMX OiIKiB 3 MOJIEKYJISIpPHOIO Macolo Bix 20
1o 27 xJla. Ha croromgHi moBeneHo, 1o KJIayaIuHU CKIaga-
IOThCSI 3 YOTUPHOX TPAaHCMEMOpPaHHUX O-CITipajieil, 1BOX
MO3aKTITUHHUX TIeTe/b i KOPOTKUX LIMTOIIa3MaTUIHUX N- i
C-kiHuiB [7]. Knaynunu 3 orsisiay Ha ix BAaCTMBOCTI MOMi-
JISIIOTh Ha 3aMMKalovi, SIKi 3MEHIITYIOTh TPOHUKHICTh IIiTb-
HUX KOHTaKTIB /I Pi3HUX PO3UMHEHUX PEUOBMH i CITOTYK
(kmaymunm 1, 3,4, 5,6, 8, 12, 181 19), i mopoyTBopioroui,
1110 301TBIIYIOTh POHUKHICTh KaHAIB JIJIsI PiI3HUX PEYOBUH
(xmaymunm 2, 7, 15, 16) [8]. TormorpadiuHuii po3moin Kiay-
JIMHIB Y CIM30Bii1 000JOHII IIIJTYHKOBO-KHUIIIKOBOTO TPAKTY
JIOCUTb PI3HOMaHITHUIA Ta y3arajibHeHuii B [9, 10].

JnBepTUKYIsIpHA XBOpOoOa € MOIINPEHOIO MaTOJIOTIEI0
LIJTYHKOBO-KHUIIIKOBOTO TPAKTY, sIKa MePeBasKHO YIIKOKYE
TOBCTY KMIIIKY i Mop(oJioriyuHo MaHiecTye (popMyBaHHSIM
ONIMHUYHUX 200 MHOXWHHUX KiCTOMTOMIOHUX BUTTMHAHB (TN~
BEPTUKYJIiB) KUILIKOBOI CTIHKU. [ToImpeHicTb TMBePTUKYJISIP-
HOI XBOpOOM CTAaHOBUTH OJIN3BKO 5 % Y Mallie€HTiB BikoM 110 40
POKiB, 3pocTae 10 50 % y XxBopux BikoM 60 pOKiB, ITepeBHIILYE
71 % y xBopux micas 80 pokiB [11]. 3a cTymeHeM TSKKOCTI
JIUBEPTUKYISIPHY XBOpoOy Kitacudikytots Ha CHIX i cumIi-
TOMATUYHE YCKJIaJHEHE 3aXBOPIOBAHHS, TaKe SIK TOCTPUiA
JMMBEPTUKYJIT (3 yCKJIQIHEHHSIM ab0 6e3 Hboro) abo auBep-
TUKYJISIpHUIT KpoBOBUJIUB [12]. ETionaToreHes quBepTUKY-
JISIPHOI XBOPOOM Ha CHOTOIHI 3aIMIIAETHCS TUCKYTa0CTbHIM
i He MOBHICTIO BUBYUEHUM nUTaHH:M [11]. 3MiHu ekcripecii
KJIayOVHIB y CIM30Bili 000JI0HIII TOBCTOI KMIIIKM i, BiIITOBII-
HO, 1X CTPYKTYpHa HeCTabiIbHICTh MOXYTb BilirpaBaTU IEBHY
POJIb Y PO3BUTKY SIK CaMOI IUBEPTUKYJISIPHOI XBOPOOM, TaK
i 1l ycKJIamHeHb, TTPOTE B JIiTeparypi 3a3HauyeHa iHhopmarlist
BIZICYTHSI, 1110 aKTyaJli3y€e MpOBeIeHe HaMU JOC/IiI>KEHHSI.

MeTa KocimKeHHss — BU3HAYUTH OCOOJIMBOCTI €KCIIpe-
cii kiraynuHiB 1 i 7 y ciu30Biit 000J0HIII TOBCTOI KMIIKHU
xBopux Ha CHAX i TH/.

Martepiaau Ta MeToAmn

Marepianom KOMITJIEKCHOTO MOP(}OJIOTiYHOTO AOCITi-
JDKEHHsI OyJu (pparMeHTU CJIM30BOi 0O00JOHKM TOBCTOIL
KMIIKY 12 0cib, y SIKMX Mix 9ac IpoBeIeHHST PO3TUHY i Ti-
CTOJIOTIYHOTO IOCTiIXKEHHST aBTOINCIHHOTO MaTepiany He
0yJ10 BUSIBJICHO OY/Ib-sSIKOI IATOJIOTIi IIIJTYHKOBO-KHUIITKOBOTO
TpakTy (rpymna 1); 6iontatu cin30Boi 000JIOHKU TOBCTOT
KMILIKY i3 30HU yCTs auBepTUKyay 34 xBopux Ha CHJAX
(rpyna 2) i 26 xBopux Ha 'HJI (rpyna 3). XBopi Ha CHJX i
I'H/I mepeGyBanu Ha JiKyBaHHiI B TaCTPOEHTEPOJIOTiYHOMY
BinninenHi Kniniunoi nikapHi «®eodanis» dep:kaBHOTO
yrpaBJliHHS cripaBaMu 3a Tiepion 3 2019 mo 2022 p. Habip
MaTepiany st rpynu 1 Oys10 IpoBeaeHO T Yac PO3TUHIB
Ha 6a3i maToJ0roaHaTOMiYHOTO BimiieHHs: KoMyHanbHOTO
HEMpUOYTKOBOTro MinnpuemMctsa KuiBcbkoi 061acHOI paau
«KuiBchka obacHa KIliHIiUHA JliKapHS».

Biornratu c1130B0i 000I0OHKM TOBCTOI KUK (DiKCyBa-
s B 10% po3zunHi hopmartiny. YiibHeHHs TKaHUH, (Bikco-
BaHUX y (hopMaJliHi, JOCITAIOCS IIPOBEASCHHSIM Yepe3 CIIUp-
TH 3pOCTarovoi KoHIeHTparlii, po3unH Hikicboposa (96%
CHUPT i AieTuaoBuii edip y criBBigHOIIeHHi 1 : 1), xJ0po-
(opwm i3 3anmBaHHsIM y TapadiH. 3 BUTOTOBJIEHUX OJIOKIB
Oyniu 3pobJieHi cepiiiHi 3pi3u TOBIIMHOO 4—5 X 107¢ M s
HACTYITHOTO 3a0apBJIeHHSI TeMaTOKCWIIHOM Ta €0O3UHOM.
IMyHoOTricTOXIMIYHE TOCIIIKEHHST OYJIO TPOBEAECHO Ha afl-
re3uBHMX ckeblsgx Super Frost Plus (Menzel, Himeuuuna).
BuxopucroByBanu cucremy aetexilii Master Polymer Plus
Detection (Peroxidase, xpomoren JJAB) (Master Diagnosti-
ca, Icrianist), ns1 BUCOKOTeMIiepaTypHOi 0OpOOKM eMiToITiB
aHTUTeHiB — uuTpatHuit 6ydep (pH 6,0), EDTA 6ydep
(pH 8,0). ImyHoricTOXiMiYHEe DOCITIIKEHHS ITPOBOIMIN 3 BU-
KOPUCTaHHSIM KPOJISTUMX TOJIIKJIOHATbHUX aHTUTIJ 10 Kjay-
nuHiB 117 (Master Diagnostica, Icmanist). MikponpemnapaTu,
no3abapBIieHi FeMaTOKCUIiIHOM Ta €03MHOM, JTOCTIIKYBaIu
Ha Kadeapi 3arajbHoI Ta KJIiHiYHOI nmaTodizioyorii iMmeHi
J.0. AnbriepHa XapKiBChbKOTO HalliOHATbHOTO MEIUYHOTO
YHiBepcHUTeTy 3a nornomoroto MikpockorniB ZEISS Primo-
star 3 (Carl Zeiss, HimeuyunHa) 3 BOyI1oBaHOIO KOJILOPOBOIO
mudposoio kameporo, BRESSER Science TFM-301 Trino 3
kameporo BRESSER Full HD (Bresser GmbH, HimeuuunHa).
Excnipecito knaynuniB 1 i 7 B enmitesiaibHOMY 11api
CJIM30BOi OO0JIOHKM TOBCTOT KUIIKU OLLIHIOBAIHU 1UISIXOM
BU3HauYeHHs KoedimieHTa sickpaBocTi (Kf) y konmboposiit
Monesi Lab 3a 1ornomMoror KoM 10TepHO1 porpamu «AHa-
JIi3 KOJIbOPOBUX BIACTUBOCTEN pacTpOBUX 300paxkeHb» [13].
[TokazHuku B rpynax 1—3 oOpoOIsin CTATUCTUYHO 3a
noromororo riporpamu PAST (version 4.15, Natural History
Museum, University of Oslo, Hopgerist). CepenHi 3HaueHHsI
MOKAa3HUKIB y rpyIax MopiBHIOBAIU 3a JOIIOMOTIOIO t-Kpu-
tepito CteionenTa Ta U-kputepito Manna — YitHi. Bigmin-
HOCTI ITOKa3HUKIB BBaXasrcs 3HaunmMumMu npu p < 0,05.

PesyAbTaTi

V rpymi 1 nipu iMyHOTICTOXiMiYHi# peaxilii 3 MOJIiKI0-
HaJIbLHUMU aHTUTiJIaMu 10 KiayauHiB 117 (puc. 1) Oyna Bu-
sIBJIEHA iX ITO3UTHBHA MeMOpaHHa eKCIPecis emniTeaionura-
MU, 110 PO3TALLIOBYBAIMCS HAa TIOBEPXHi CJIM30BOI 000JTOHKHN
TOBCTOI KMIIKHU i BUCTUJIAN 3CEPEAMHN KUIIKOBI 371031
(xkpunitu). MeMOpaHu 3a3HAYEHUX EIiTEIIOLMUTIB PiBHO-
MipHO 3a0apBioBaiucs B KOpuuHeBUil kouip. [Tomganbina
OlliHKa iMYHOTiCTOXiMiUHMX peakiliii B rpymi 1 BusBuia,
mo K4 B moBepxHeBoMy emitenii 6yB MeHuM (p < 0,05)
MOPiBHSIHO 3 BiINMOBIAHMM MOKA3HUKOM B €IiTeii KUIIKO-
BUX 3ay03 (Tabm. 1, 2). OcraHHii1 ¢aKT CBiTYUB IIPO Oillb-
LW BMICT AOCTIIKYBaHUX KJIayauHiB 1 i 7 y TOBEpXHEBOMY
eImiTesNil cIM30BOi 000JJOHKM TOBCTOI KMIIIKU TTOPiBHSIHO 3
eITiTesieM, 110 BUCTUJIAB KUIIIKOBI 3aJ103U.

[Ipu ornsimoBiit MiKpOCKOIIii y TpyIli 2 Ta 0COOJIMBO B
rpymi 3 B eniTesiaJlbHOMY TIJIaCTi TOBCTOI KUIIIKU, A OyJIu
BUSBJIEHI IeTeHEPAaTUBHO-/I€CKBAMaTUBHI, aTpodiuHi Ta
poJtipepaTUBHI 3MiHM, BimMidasocs 3HMKEHHS eKCITpecii
kiaynuHiB 117 (puc. 2, 3). Y rpyni 3 3a3HayeHe 3HUXKEH-
HSI TAKOX PEECTPYBAJIOCS B IOJISIX 30Dy, 1€ OyJIM BUSIBICHI
€pO3MBHO-BUPA3KOBi 3MiHU 200 A0 eniTeialbHOrO apy
MpuJjsiraja BlacHa IJacTMHKA CIM30BO1 000J0HKM i3 3a-
MaJIbHOO KJIITUHHOIO iH(}iIbTpali€eo.
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PucyHok 1 — Ipyna 1: ekcnipecisa knayauHis 1 (a) i 7 (6) B enitenii cnn3osBoi 060/10HKN TOBCTOI KULLIKU.
IMyHoricToximiyHe focnigXeHHs 3 NoJliKNIOHaNbHUMU aHTUTINIamMu JO KnayauHiB 1§ 7.
36inbenns: a) x 100; 6) x 200

Tabnuysi 1 — CepepgHe 3HavyeHHs1 K51 ekcnipecii knayauHy 1 y csin30Bivi 060J10HLi TOBCTOI KUMKW B rpynax 1-3

. KAl y noBepxHeBOoMy K4 B enitenii
VP ) T enitenii KULLKOBMUX KpUNT
lpyna 1 (rpyna nopieHsHHA), n = 12 0,460 = 0,075 0,400 + 0,049 0,510 = 0,054*
lpyna 2 (xsopi Ha CHOX), n = 34 0,540 + 0,009* 0,500 + 0,009* 0,570 + 0,012* *

Mpyna 3 (xBopi Ha THAO), n =26

0,630 + 0,008**

0,620 + 0,059***

0,650 + 0,052* ***

TMpumiTkn: * — 3Ha4MMa BiAMIHHICTb MOPIBHSIHO 3 MOKa3HUKOM rpynu 1; ** — 3Hayuma BiMiHHICTb MOPIBHAHO 3
MOKa3HUKOM rpynu 2; * — 3Hauynma BigMIHHICTb NMOPIBHAHO 3 MOKa3HUKOM Y MOBEPXHEBOMY eriTertil.

Tabnuysi 2 — CepegHe 3HavyeHHs1 K5 ekcnipecii knayauHy 7 y c/in30Bivi 060J10HLi TOBCTOI KULIKK B rpynax 1-3

. KA y noBepxHeBoMy K4 B enitenii
pynm b8 T e enitenii KULLKOBUX KpUNT
lpyna 1 (rpyna nopieHsAHHA), N = 12 0,510 + 0,081 0,4500 + 0,0048 0,570 + 0,053*
Mpyna 2 (xBopi Ha CHOX), n = 34 0,650 = 0,008* 0,620 = 0,047 0,680 + 0,065* #

Ipyna 3 (xBopi Ha THA), n = 26

0,690 + 0,007***

0,660 + 0,047 **

0,710 = 0,039* **#

Tpumitknu: * — 3Ha4MMa BigMIHHICTb MOPIBHSAAHO 3 NOKA3HUKOM rpynu 1; ** — 3Hayuma BigMIHHICTb NOPIBHAHO 3
MOKa3HUKOM rpynu 2; *— 3Hayuma BigMIiHHICTb MOPIBHAHO 3 MOKa3HUKOM y IoBepXHeBoMYy eniTertii.

X

o il oo
\" (’\, ;/".\i\';".‘:’“\'"." :

\ s =
WAy s de T =
(( for oty

". '._" ,/ =4 ...‘_-.' .

.t ! IJ “';' 1

PucyHok 2 — 3HuxeHa ekcrnipecisi knaygauHy 1
y noBepxHeBoOMYy eniTenii Ta eniTenii KULLKOBUX KpUNT
C/IN30BOi 060JIOHKN TOBCTOI KULLKM NnayieHTa rpynm 2.
ImyHoricToximiyHe gocnifXeHHs 3 NoNiK/I0HaIbHUM
aHTutinom go knayaumHy 1; 36inbweHHs x 100

PucyHok 3 — 3HuxxeHa ekcnipecisi KnayanHy 7

B enitenii cnin30Boi 060/1I0HKN TOBCTOI KULLKN

nayieHta rpynu 3. IMyHoricToxiMmiyHe [OCNiAXeHHSs

3 MoJIiKJIOHaJIbHUM aHTUTINIOM B0 KnaypuHy 7;
36inbLeHHs1 x 100
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Jleski BYeHi B reHe3i epO3UMBHO-BUPA3KOBUX 3MiH Y
CMU30Bili 00O0JOHIII TOBCTOI KMIIKU OCOOJMBOro 3Ha-
YeHHSI HaJaloTh MOPYIIeHil eKcIIpecii KiaynuHis 1, 2,
3,4i7]6].

KA y rpymi 2 Ta ocob6auBo B rpyni 3 MaB Oijblie
(p <0,05) 3HayeHHS TOPiBHSIHO 3 KOHTPOJIbHUM TTOKa3HU-
KOM, 1110 CBiTYMJIO MPO 3HMXKEHHS €KCIpecii JOCTiIKyBa-
HUX KiayauHiB (Ta6m. 1, 2). Y rpymax 21 3, gk i B rpymi 1,
BMICT KJ1aynuHiB 0yB OinbiumM (p < 0,05) y moBepxHeBOMY
eMiTeNil CIM30B0i 000JIOHKY MOPIBHSIHO 3 €IiTeTiEM KUIII-
KOBHX 3aJ103, PO 1110 cBigqumiio MeHiie (p < 0,05) 3HaueHHsI
K4 y noBepxHeBOoMYy ermiTetii.

O6roBopeHHs

KrnaynuHu € 0CHOBHUMUY KOMITOHEHTAMU IUJTBHUX KOH-
TakTiB [14]. OcTaHHi, K BioM0O, 6epyTh aKTUBHY y4acTb Y
peryJisilii MOTOKY iOHiB BOAM, MaJuX MOJEKYJ i € CKJIamo-
BUMU IMHAMIYHOTO KUITKOBOTO 6ap’epa [15]. OcobauBocTi
ekcmpecii Ta Tororpadii KJayauHiB € OTHUM 3 iHIUKATOPiB
Mop}odYHKIIIOHATBLHOTO CTaHy CJIM30BOi 000JIOHKU TOB-
croi kumku [16]. 3MiHu excrpecii Ta Tormorpadii KiayanHiB
Y TOBCTili KUIIL MOXYTh OyTU CIIPUUYMHEHI €HIOTeHHU-
MU (TIpo3analibHi IUTOKIHU, CEPUHOBI TTPOTEa3u TYYHUX
KJIITUH) Ta €K30T€HHUMMU (CTpec, CepUHOBI IIpoTeasu i
XeMOTAKTUYHI MENTUIN OaKTepiil, aJKoroJib, ixka 3 BUCO-
KUM yMiCTOM XupiB) ¢akTopamu [17]. 3MiHu ekcrpecii
KJIayIMHIB MOXYTh MPU3BECTU N0 3HUXKEHHS KJIITUHHOT
anresii, CTpyKTypHUX 3MiH, TTOpYIIEeHHS (PYHKIIIT ermiTeti-
aJIbHUX KJIITUH, a TAKOX IiITHU SIK CUTHaJbHI OiJIKM, 110
OepyTh y4acTh y 3alajieHHi, KJIITUHHIN nposidepaliii Ta
nudepeHLianii [14].

Hani niTepaTypy 111010 OCOOJIMBOCTEH eKcmpecii Kia-
yauHiB 117 y ciiu30Biil 000J0HIII TOBCTOI KUILKHU B (Pi3i-
OJIOTIYHMX YMOBaX € AUCKyTabeapbHUMU [9]. ¥V cim3oBiit
00OJIOHIIi TOBCTOI KUIIKKA OCi0 6€3 MmaToJorii HJIyHKO-
BO-KHILIKOBOTO TPaKTy aBTOpaMu BIiepiiie OyJio BUSIBJIEHO,
no-repuie, OUThIIWIA BMIiCT KJIayAuHiB 1 1 7 y moBepxHe-
BOMY €ITiTeJlil MOPiBHSHO 3 €IliTeJiEM KUIIKOBUX 3aJI03;
Mo-Apyre, OUTBIINI BMICT KJIayAuHY | MOpPiBHSIHO 3 KJia-
yIUHOM 7.

V cnu30Biii 000JOHIII TOBCTOI KMIIKKA XBOPUX Ha
CHAX i TH aBTopamu Briepiiie 0yj0 BUSBIEHO 3HU-
JKeHHSI eKCIpecii 3aMMKaiouoro KjaayanHy 1 i mopoyTBo-
pIOIOYOTO KJIayAWHY 7, IpUYOMY, K i y (izionoriayHux
yMOBax, BMICT KJayauHy 1 mpeBajioBaB Hal BMiCTOM
KJaynuHy 7. BusiBneHe aBTopaMu 3HUXXEHHS €KCIIpe-
cii kmaynuHiB 1 i 7 0yJ0 MaKCUMaJlbHO BUPaXXeHUM Yy
xBopux Ha 'HJI. 3HMKeHHS eKcIpecii JOCIiaKyBaHUX
KJIayIMHIB, Ha HAIlly IYMKY, CBITYUTh MPO YIIKOIKEHHS
IIiIJIbHUX KOHTAKTIB, 110 IIPU3BeaAe A0 MOPYIIeHb 3’ €~
HaHHS eMiTeJioUTIB i 3MiH 6ap’epHOT DYHKIIIT CTU30BOT
000JIOHKM TOBCTO1 KUIIKK. HacligKomM ocTaHHBOI € TIPO-
HUKHEHHS Pi3HUX YIIKOIXKYIOUYMX | TOKCUUHUX areHTiB
3 MOPOXHUHU TOBCTOT KUIIKHU [10 11 IIAPiB 3 HACTYMTHUM
PO3BUTKOM y HUX 3aMajbHUX, a B MMOJAJIbIIOMY — CKJIe-
POTUYHUX 3MiH.

barato BUeHUX y pO3BUTKY TUBEPTUKYJISIPHOI XBOPOOU
0CO0JIMBOTO 3HAYEHHSI HAaJal0Th TAKOMY TUIIOBOMY I1aTO-
JIOTIYHOMY IIpOLIeCY, SIK 3aMajJeHHs B Il1apax TOBCTOI KUIII-
ku [12, 18].

Jeski BueHi y xBopux Ha CH/IX TakoxX BUSBWIN 3HU-
JKEeHY €KCIIPeCito KJIayAWHIB Y CJIM30Bili 000JOHIII TOBCTO1
KHUIIKH, 10 MTPU3BOIMIIO IO TMiABUIIEHHS MPOHUKHOCTI
CJIM30BO1 O0OJIOHKM 1 aHOMAaJIbHOI TTePUCTATBTUKU TOB-
CTOI KMILIKM. 3a3Ha4yeHi 3MiHU, HA TyMKY BYEHUX, OOyMOB-
soBanu xapakrepHy mast CHAX KiIiHIYHY CUMOITOMATUKY
[19]. Ha Tn1i mopyiieHb MPOHUKHOCTI CJIM30BOi OOOJOHKU
TOBCTOI KMIIIKM BYEHI BiJ[3HAUAIOTh 3aMajibHi 3MiHU B ii TOB-
i, nucbanaHc y npodini hekaabHOl MiKpobioTH, ilemito
CIM30BO1 000JIOHKYM TOBCTOI KUIIIKM, 1110 iIeHTU(IKOBaHi IK
MOTeHLIi#THI aKTOPH, SIKi IPU3BOASTH IO PO3BUTKY XapaK-
TePHUX JUISI AIMBEPTUKYJISIPHOI XBopoOu cumIiToMiB [20, 21].

[TopyiieHa exkcripecist KJlayIMHiB TAKOX MOXe Biirpa-
BaTHU POJIb HE TiJTbKU B PO3BUTKY AUBEPTUKYISIPHOI XBO-
poOwu. 3rigHO 3 TAaHWMU JIiTepaTypu, 3MiHU €KCIIpecii Ta
tonorpadii Ki1ayIuHiB MalOTh 3HAUCHHSI B PO3BUTKY He-
OIJIACTUYHUX TPOIIECiB TOBCTOI KMIIIKK 3 OTJISINY Ha Te,
10 KJIayauHU O6epyTh ydyacTh Y (pOpMyBaHHI CUTHAJIBHOTO
LIJISIXY MiX MO3aKJIiITUHHUM MaTPUKCOM i BHYTPIllIHbOKJTi-
TUHHUM LIUTOCKEJIETOM; 3alajlbHUX 3aXBOPIOBAHb KUIIIEU-
HUKa; iH(peKiiiHOI MaToJIOoTii; CUHAPOMY MOAPa3HEHOIO
KueyHuKa Tomo [10].

BucHOBKMU

[NpoBeneHe aBTopaMu KOMILUIEKCHE MOpP(OJIOTiuHEe 10-
CJIIIKeHHST BUSIBUJIO 3HMXKEHHSI eKCIIpecii KiaaynuHiB 117y
CJIM30Bilt 000JIOHIII TOBCTOI KUIIIKM XBOPUX Ha CUMIITOMA-
TUYHY HEYCKJIAJHEHY NTMBEPTUKYJISIPHY XBOPOOY i rocTpuit
HEYCKJIaIHeHU I AUBEPTUKYJIIT, 110 OYJI0 MaKCUMaJIbHO
BUPAXEHUM Yy BMITaJIKaX TOCTPOTO HEYCKJIAJHEHOTO TU-
BEPTUKYJIITY.

Y XBOpUX Ha CUMIITOMATUYHY HEYCKJIa[IHEHY TUBEp-
TUKYJISIPHY XBOPOOY i TOCTpUiA HEYCKIaTHEHUI AUBEPTH-
KVJIT, SIK i B 3M0POBUX OCi0, Y CM30Biil 000IOHIII TOBCTOI
KHILKHU, MMO-TIepuie, BMICT Ki1ayauHiB 1 i 7 OyB OuIbIIMM y
IMOBEPXHEBOMY €ITiTeJIii IIOPIBHIHO 3 €IiTeJIiEM KUIIKOBUX
3aJ103, TIO-ApyTe, BMIiCT KJIayauHy | MpeBaitoBaB Hajl BMic-
TOM KJIayauHy 7.

BusBneni aBropamu 3MiHU eKcripecii KiayauHiB 117y
CJIM30Biit 000JIOHIII TOBCTOI KMILIKU MPU3BEAYThH 10 MOPY-
IIeHb 3’€MHAHHS SIITeIiONUTIB, 3MiH 0ap’epHOI DYHKIII1
KUILIKHU 3 TTOAAJIBIINM PO3BUTKOM 3aIlajIbHUX i CKIepOTHY -
HHUX 3MiH B Ii I1apax, 110 MOXe JIeXKaTu B OCHOBI pO3BUTKY
SIK caMol IMBEPTUKYJISIPHOI XBOPOOH, TaK i ii yCKJIaTHEHb.

IMepcrniekTUBOIO MOAANBIINX AOCHIIKEHb € BUBUEHHS
riCTOJIOTIYHUX, TICTOXIMIYHMX, IMYHOTICTOXiMiYHUX i MOp-
(GoMeTpUYHUX 0COOJUBOCTEN CIM30BOI 00OJOHKM TOBCTOL
KUIITKY XBOPYX HA CUMITTOMAaTUYHY HEYCKJIaTHEHY AUBEPTH -
KYJISIpHY XBOPOOY i TOCTpUiA HEYCKIIAAHEHW I TUBEPTUKYJIIT.

KondurikT inTepeciB. ABTOpU 3as1BJISIIOT MPO BiZICYTHICTb
KOHQJIIKTY iHTepeciB i B1acHoOi (hiHaHCOBOI 3a1liKaBJIeHOCTi
TP TiArOTOBL 1aHOT CTaTTi.

Indopmanis npo dinancysanns. Lle nocmizxeHHs He Mae
OKPEeMOTO J0JaTKOBOTO (hiHAHCYBaHHSI.

Buecok aBTopiB. [loporasiieBa ['A. — KJIiHIYHUIT HAOip
MalieHTiB, oy gitepatypu; JopodeeB A.E. — KoHlen-
wist i qu3aitH gociimkeHHs; Jgauk O.0., MupolmHuJeH-
ko M.C. — ouinka mopdoJioriuHoro Marepiany; bidoiueH-
ko B.O — craructnuHa o6poOKa, HarmMcaHHs CTaTTi.
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Features of the claudin 1 and 7 expression in the mucous membrane
of the large intestine in symptomatic uncomplicated diverticular disease
and acute uncomplicated diverticulitis

Abstract. Background. Diverticular disease is one of the most
common gastrointestinal pathologies, which mainly damages the
large intestine and is manifested morphologically by the formation
of sac-like protrusions (diverticula) of the intestinal wall. Today,
the etiopathogenesis of diverticular disease remains debatable and
needs to be fully understood. Changes in the claudin expression
in the colonic mucosa and, accordingly, their structural instability
may play a certain role in the development of both diverticular
disease and its complications. The study aimed to determine the
features of claudin 1 and 7 expression in the colonic mucosa of
patients with symptomatic uncomplicated diverticular disease
(SUDD) and acute uncomplicated diverticulitis (AUD). Materials
and methods. Fragments of the colonic mucosa of 12 individuals
without gastrointestinal pathology (group 1), biopsies of the colo-
nic mucosa from the diverticular orifice of 34 patients with SUDD
(group 2) and 26 patients with AUD (group 3) were analyzed. An
immunohistochemical study used rabbit polyclonal antibodies to

claudins 1 and 7. The PAST program was applied to process digi-
tal indicators. The average indicators in groups were compared
using the Student’s t-test and Mann-Whitney U-test. Results.
A comprehensive morphological study revealed a decrease in the
expression of claudins 1 and 7 in the colonic mucosa of patients
with SUDD and AUD, more pronounced in those with AUD.
In the large intestine mucosa of people without gastrointestinal
pathology and patients with SUDD and AUD, firstly, the content
of claudins 1 and 7 was higher in the surface epithelium compared
to the epithelium of the intestinal glands, secondly, the content of
claudin 1 predominated over claudin 7 content. Conclusions. The
detected changes in claudin 1 and 7 expression in the colonic mu-
cosa biopsies may underlie the development of diverticular disease
and its complications.

Keywords: claudins 1 and 7; mucous membrane of the large intes-
tine; features of claudin 1 and 7 expression; symptomatic uncompli-
cated diverticular disease; acute uncomplicated diverticulitis
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" HOUIOHQABHWU YHIBEPCUTET OXOPOHM 3A0PO0B S1 YkpQiHu imeHi MN.A. LLyrivka, M. Kuis, YkpaiHa

2 YKpQiHCbKA HQYKOBO-MPQKTUYHMM LIEHTD €HAOKPUHHOI Xi rii, TOQHCAAQHTALLT EHAOKPUHHMX OPIrQHIB | TKOHWH
yl 7

MOS8 Ykpainu, m. Kunis, YkpaiHa
8 KniHiYHQ AikapHsT «@eogaHis», M. Kuis, YipaiHa
4 YKpQiHCbKQ BIMCbKOBO-MEANYHA QKAAEMIsl, M. KuiB, YkpaiHa

NaTtoreHeTYHe 3HAYEHHS
nopyLieHb CAU3OBOIro 6ap’epda y XBOpUX
i3 CUHAPOMOM NOAPCO3HEHOro KUWeYyHUKa
TA MOXXAUBOCTI KOpeKLUii

Pestome. AkTyanbHicTb. MeTol [OCHIAXeHHS € OUiHKa poJsli MopyLLeHb CIM30BOro 6ap’epa KULLIeYHMKa i3
BUBYEHHSIM KULLIKOBOIO MiKpOGioMy Ta MOPGOOIOriYHNX 3MiH CIn30BOI 060/I0HKN KuLledHuka y xsopux 3 ClMK
Ta aHania eqheKTUBHOCTI npobioTuka Pemeniym y KOMMeKCHOMY fliKyBaHHI Umx nayieHTis. Marepiann ta
meTopau. JocnigkeHHs 6y0 paHgoMIi30BaHUM BiKPUTUM KOHTPOJIbOBAHUM MOPIBHAMbLHUM 3 napasesibHuUMu
rpynamu. bys obctexeHnii 61 nayieHT 3 CMHAPOMOM o4Pa3HEHOro KMLWeYHuKa, Bikom Big 21 o 54 pokis
(cepenHivi Bik (36,0 = 5,5) poky), 3 Hux 36 XIiHOK Ta 25 40n0BIKIB. 3 ornsgy Ha €AuHI NaToreHeTUYHi MexaHis-
mu y nauientis 3 Cl1K, He3anexHo Big xapakTepy nopyLleHb BUNOPOXHEHHS, Y AOCIIIXEHHS 6N BKITIOYEHI
e xsopi 3i amiwanum nigrunom ClIK, sxi manwv i giapero, i 3anopu (CMNK-3m — giapes y 225 % i 3anop y
=25 %). Yeim nayieHtam y guHamili npoBoanaoCch AOCTIAXEHHS SIKICHOro Ta KiflbKiCHOro cknagy Mikpobiomy
Y BUINOPOXHEHHAX METO[OM [10/1iMepasHoi 1aHUoroBoi peakuii 3 KifibKicHUM Bu3Ha4eHHam Lactobacillus spp.,
Bifidobacterium spp., Escherichia coli, Bacteroides fragilis group, Bacteroides thetaiotaomicron, Akkermansia
muciniphila, Faecalibacterium prausnitzii, cniseigHowweHHs Firmicutes/Bacteroidetes, Clostridium difficile,
Clostridium perfringens, Klebsiella pneumoniae, Klebsiella oxytoca, Escherichia coli enteropathogenic, Entero-
coccus spp., Proteus spp., Citrobacter spp., Fusobacterium nucleatum, Parvimonas micra, Salmonella spp.,
Shigella spp., Candida spp., KOJIOHOCKOMIS i3 cerMeHTHOO Bioricieto 418 No[asbLIOro natoMopgonoriyHoro
Ta IMyHricToxiMi4Horo gocrnigxeHHs. Peaynbtatu. Y nauyieHTiB 3i amilwanmum nigtunom CrK Ha 171i po3BUTKY
KJTIHIYHOI CUMATOMATUKN BiOyBa€TbCS MOPYLLUEHHS KULLIKOBOIO MiKpOGIOMY 3i 3HVXXEHHSIM 06J1iraTHOI ¢hriopu:
Akkermansia muciniphila, Bifidobacterium spp., Bacteroides thetaiotaomicron Ta Faecalibacterium prausnitzii
Ta 3pPOCTaHHSAM KislbKOCTi yMOBHO-natoreHHux 6aktepii: Clostridium difficile, Escherichia coli enteropathogenic,
Citrobacter spp. Lli 3miHn iHBYKYOTb MiKpo3anaeHHs1 B C/IN30Bi¥i 060/10HLi TOBCTOro KULLEYHUKA i3 feckBama-
yiero enitenito, iMgboricTionnasamMoLnTapHO KITITUHHOK IHINbTpaLieto CTPOMM, MOPYLUEHHSMU MIKPOLMPKYIIS-
yii Ta Mogumepikayiero NPoOHMKHOCTI eniTesiasibHoro 6ap’epa kuLie4Huka. BucHoBku. BukopuctaHHs npobioTuka
Pemegiym riokasasno KiiHi4Hy epeKTUBHICTb Ta 6e3MeYHICTb Npu KOPEeKUii KIiHIYHUX CUMATOMIB CUHBPOMY
roApas3HEHoro Kuwe4YHuka. JJoBeneHo no3uTuBHWUN BIJIMB HA BiHOBJIEHHST KULLKOBOIO MIKpo6ioMy i3 36isb-
LLIEHHSIM 06J1iraTHoI ¢hriopy Ta MPUrHiYeHHsIM YMOBHO-ATOreHHOI, L0 Cripusiio pereHepawii MikpornoLIKO4XeHb
B KJIITUHax C/IN30BOI OBOJIOHKU KULLIEYHUKA Ta MIHIMI3auii Mikpo3anasneHHs 3 TeHheHyieo o Hopmanidayii
MiKpoumpKynayii Ta enitesnianbHoi MPOHUKHOCTI.

Kno4oBi cnoBa: cuHapom noapasHeHoro KULLEYHUKA; CliM30Buii 6ap’ep; KULLIKOBUI MIKpoGioM

© «factpoeTeponoria» / «Gastroenterology» («Gastroenterologia»), 2024
© Bupaseup 3acnascokuii 0.10. / Publisher Zaslavsky 0.Yu., 2024

[Nina kopecnonaenuii: lopodees Arppiii EayapaoBuy, ROKTOP MesnuHuX Hayk, npodecop, HauioHanbHuii yHiBepcuTeT 0X0poHU 350poB’a YkpaiHu imeni 1.J1. LLynuka, Byn. loporoxuubka, 9, M. Kuis,

04112, Ykpaia; e-mail: dorofeyevand@gmail.com
For correspondence:  Andrii Dorofeev, MD, Professor, Shupyk National Healthcare University of Ukraine, Dorohozhytska st., 9, Kyiv, 04112, Ukraine; e-mail: dorofeyevand@gmail.com
Full list of authors information is available at the end of the article.

Tom 58, N2 3, 2024 www.gastro.org.ua, https://gastro.zaslavsky.com.ua

29



METAMPOBIOTUK 3 CUCTEMHVM
BIJ1BOM HA OPTAHISM

PeMenlyM

BIOTEHNOS

YHIKAJIbHE NOEAHAHHA
PI3HUX 3A ®YHKLIAMW

LITAMIB BACILLUS
3 KOMIMEKCHOH AIEHD,
LLi0 HOPMATI3YE MIKPOBIOM
KWLLEYHWKA TA LLKIPW'-2

By v

Texwnme

:‘-=H55,|$ NpaKTuL.
ﬂnﬂmmm_ Ha CeMiHapax, KOH(DBPEHLIAX, CUMNO3iymax
s ;Y eMaTKIE:; ¢ i pam Ha npampexnamn (bbpmamn MofaHa B CKOPOYEHOMY BUrnsAI.
; ‘NogHa piavis mi : Kknapui. TO 0C» mﬁma‘ n., Kueso -CesTOWMACKKMIA paitoH, ¢. MleTponaenisckka bopuariexa,
* . i ‘ 33-48-777. E-mail: info@biotehnos.com.ua

www.remedium.in.ua



MNaroaoria knweyHnka / Bowel Pathology

Bctyn

OnHMM 3 HAYaCTIlIUX TaCTPOEHTEPOJIOTIYHUX 3aXBO-
proBaHb € (DYHKIIIOHAJIbHA ITATOJIOTIS IIUTYHKOBO-KHUIITKOBO-
ro Tpakty (LIKT) [1]. [Tpu 1ibOMy CHHIPOM MOAPA3HEHOTO
kuieyHuka (CITK) nocizae ocodnuse Micuie cepen hyHK-
mioHanbHUX 3axBoptoBaHb LLIKT [1, 2]. 3a D.A. Drossman
et al. (2016), KOXeH TpeTiii XUTeJIb HALIOI MJIAHETH Bij-
gyBaB CIIK-troni6ni cumnromu. I1pu nbomy CIIK micis
CBOTO I€0I0TY B OUTBIIIOCTI BUTTAIKiB 30€pira€TbCs TPUBAINIMA
4yac, HepiaKo — yce XUTTs. [IpuynHu po3BUTKY L€l ImaTo-
JIOTii HeBimOMi, cepell MOTeHIIMHNX eTiOTOTTYHNX YNHHHKIB
PO3IJISIAAIOTHCS CIAIKOBa CXUJIbHICTD, 30KpeMa IoJIiMop-
dismum reniB TLR 4, 9, CDHI Ta IL-6, cTpec, oco6auBoCTi
XapuyBaHHsI, cTaH A0BKiLIs |3, 4]. OcobauBe miciie y po3-
ButKy CIIK mocigaioTs nmepeHeceHi bakTepiajibHi Ta BipycHi
iHpexuil [5].

Ilarorenes CIIK Bkirovae aexinbka akTopiB, 110 ITO-
TEHIIIOIOTh JIif0 OJUH OJHOTO, CTBOPIOIOYM ITOPOYHE KOJIO:
MOPYILIEHHS MEPUCTATBTUKHU, MiABUILIEHHS KUIIIKOBOI MPO-
HUKHOCTI, MiKpo3anajeHHSs CJIM30BO1 000JIOHKU TOBCTOTO
KMIIIEYHUKA 3i 30UIbLIeHHSIM KibKocTi T-niMdonuTiB Ta
TYYHUX KJITUH Ta TTIOPYIIEHHS CKJIAAY i KiTbKOCTI KUIIIKOBOI
Mikpodutopu [6].

Ille onniero nmankoio natoreHesy CIIK e mopyieHHs
MPOHUKHOCTI Ta IijicHOCTI minbHUX KOoHTaKTiB (LIIK).
1K — 11 mo3aKkJIiTUHHI OLTKOBI CTPYKTYPH, sIKi 3a0e3medy-
10T IIIJTbHY aJIre3il0 eHTEPOLUTIB Ta PETYJIIOIOTh TPAHCTIOPT
PEYOBMH yepe3 Mo3akIiTUHHUI MaTtpukc. [lopyiieHHs ix
CTPYKTYPH il BIUIMBOM iMyHHUX (haKTOPIB Ta OaKTepiaab-
HUX TOKCHUHIB MPU3BOIUTH A0 MiABUILEHHS €IiTeliaJbHOl
MPOHUKHOCTI [7].

B octanHi poku BaxynBy pojib y po3Butky CITK Bin-
BOASITH 3MiHaM KMIIIKOBOTO MiKp0o0OioMy 3 IOPYILIEHHSIM
MeTaboIiuHOI aKTUBHOCTI TOBCTOKMIIIKOBOI (ytopu [8, 9].
Y xBopux Ha CITK mopyuyeTbcst KilbKiCHUI CKaam Mi-
KpoOioTH KMILIeYHMKA, 110 IIPU3BOIAUTH A0 Moaudikalii
CHiBBiTHOIIIEHHS aHAaepOOiB Ta aepobiB, 3HUXKYETHCS PiBEHD
pPeryasaTOpHUX OakTepiid, IK-0T Faecalibacterium prausnitzii
[10]. Lle mpu3BOAUTH IO MiABUIIEHHS MPOHUKHOCTI CIU-
30BOTro Oap’epa KullleyHuKa, GopMyBaHHS BiclepabHOI
TIIIepYyTIMBOCTI Ta PO3BUTKY KIIiHIYHOI KAPTUHU 3aXBOPIO-
BaHHs1. 3MiHU B MiKpOOiOMi KMIIIEUHUKA CTAIOTh OJIHIEIO 3
naHok naroreHe3dy CIIK [11]. Haii6inbioro BruimBy 3a3Hae
OCHOBa obJriratHOl Mikpodaopu — Firmicutes, Bacteriode-
tes Ta Actinobacteria. Y nesixux naiientiB 3 CITK takox
crnioctepiraetbcs pict ymoBHo-natoreHHux Clostridiales,
Prevotella ta Enterobacteriaceae, po3BUTOK METaHOT€HHOT
MiKpodJIOpH Ta 3HMXKEHHST Pi3HOMAHITHOCTI 00JIiraTHUX
mramiB [12]. Taki 3MiHM MOPYIIYIOTh TOMEOCTa3 KUY -
HHUKa Ta 3MilllyI0Th OajlaHC y OiK Ipo3anaJlbHUX IUTOKIHIB
IL-1B, IL-6 Ta IL-17, mo iHAyKYyeE i TaK HasiIBHE MiKpo3ara-
JIEHHSI ¢1M30Boi1 00osioHKu [13, 14].

Hiarno3 CITK BcTaHOBIIOETHCS KJTIHIYHO Y 3B SI3KY 3
BiICYTHICTIO YiTKOTO PO3YMiHHS IIPUYMHU OTO BUHUKHEH-
Ha. EeKTuBHICTS JTiKyBaHHS B OCHOBHOMY OLIIHIOIOTH 3a
3HWKEHHSIM a00MiHAIBLHOTO 00JIbOBOTO CUHIPOMY i HOp-
MaJtizalli€lo BUMOPOXKHEeHHs. 3a3BUYaii METOIO JTiKyBaHHS
CTa€ IOCSITHEHHS! KIJIIHIYHOT peMicii.

Crin 3a3Ha4YuTH, 110 TIperaparTu, sIKi HopMaii3yloTh
KMIIKOBY MiKpOOiOTy Ta CIM30BUil O0ap’ep, 3aBASIKU Mi-

HiMi3alii BCMOKTYBAaHHS IPOAYKTIiB KUTTEMiSNIBHOCTI
YMOBHO-TIATOT€HHOI (hJIOPU Ta TOKCUHIB MOXYTb O3~
tuBHO BrumuBaTu Ha naroreHe3 CIIK [15]. [IpurHiueHHs
YMOBHO-TIaTOTeHHOI (hJIOpU CIIPUSIE PO3BUTKY OOJIiraTHUX
OakTepii, 1110 HOpMaJIi3ye CITiBBIAHOIIEHHS KUIIIKOBUX €H-
TepoTUIiB. TaKMMM MpenapataMu MOXYTbh OyTH 30a1aHCO-
BaHi Mpo6ioTuky [16]. BiACyTHICTh KUIIKOBOTO 11COiO3y
y xBopux Ha CIIK crpuse 3HMmXKeHHIO a0I0OMiHAIBHOTO
00JILOBOTO CUHAPOMY Ta BiTHOBJIEHHIO BicllepaJbHOI YYyT-
JIMBOCTI. 3aCTOCYBaHHS TaTOMOPQOJIOTiYHOTO TOCTiIKEHHS
CJIM30BOI 00OJIOHKU KHUIIIEYHNKA Pa30M 3 aHaJIi30M MiKpO-
OioMy mormomoxe viTkire 3po3ymitu natodiziosoriio CITK
Ta OLIIHUTU €(DEKTUBHICTb BUKOPUCTAHHS TTPOOIOTUKIB JUIST
KOPEKIIil HIOro CUMITOMIB Y KOMIUIEKCHIl Tepartii.

MeTor0 I10CIIKEHHS € OLIIHKA POJIi TOPYIIEHb CIIM30BO-
ro 6ap’epa KUILIEYHUKA i3 BUBUEHHSIM KUIIIKOBOTO MiKpO-
6iomy Ta MOPOJIOTIYHMX 3MiH CIM30BOI 000JJOHKM KUIIIeU-
Huka y xBopux 3 CI1K Ta aHaji3 eheKTUBHOCTI ITpOOioTHKA
Pemeniym y KoMIIeKCHOMY JIiKyBaHHi IIMX Malli€HTIB.

MarTtepiaau Ta mMeToamU

JocmimkeHHs Oy10 paHIOMi30BaHUM BiIKPUTUM KOHT-
POJIbOBAaHUM MOPIBHSUILHUM 3 MapajeJbHUMU IpyIaMu.
O6crexeHo 61 marieHTa 3 CMHIAPOMOM ITOApPa3HEHO-
ro KMAIIeYHUKa, BikoM Bix 21 1o 54 pokiB (cepenHiii Bik
(36,0 £ 5,5) poky), 3 HUX 36 KiHOK Ta 25 4OIOBIKiB.

Hiarno3 CITK BcTtaHOBneHUit Ha migcTaBi PuMchkmx
kputepiiB IV neperisioy: HasiBHICTh a0IOMiHAJIBHOTO 0OJTIO
IIoHalMeHIe 1 pa3 Ha TUKISHDb BIIPOAOBXK 3 MicsIIiB, 3a
6 MicsLiB 10 MiATBEPAXKEHHS AiarHO3Y, aCOLiiOBaHOIO
3 > 2 CUMITOMaMU:

— 3B’s130K 00J110 3 IedeKalli€lo;

— 3MiHa YacTOTH BUIIOPOXKHEHD;

— 3MiHa KOHCUCTEHIIil BUITIOPOKHEHbD.

3 oISy HA €MHI MATOTEHETUYHI MEXaHi3MU y Taili-
enTiB 3 CIIK, He3anexxHo Bin XapaKTepy MOpPYIIeHb BUIIO-
POXKHEHHS, yV TOCIIIKEHHsI Oy BKJIIOUCHI JIMIITE XBOPi i3
smimanum nigrunom CIIK, sgxi manu i miapero, i 3armopu
(CITK-3m — miapesty > 25 % i 3anop y > 25 %).

YciMm malieHTaM NpoBOAMIJIOCH (izuKalbHEe 00CTe-
XKeHHsI, 30ip cKapr Ta aHaMHe3y, Oi0XiMiYHi TOCIiIKEeHHS
KpPOBi (U151 BUKJIIOUEHHSI OpraHiuYHMX 3aXBOPIOBAaHb IILTYyH-
KOBO-KMIIKOBOTO TPAKTY), YJIbTPa3BYKOBE AOCiIXKEHHS
OpraHiB 4YepeBHOI MOPOXHUHMU, JOCTIIKEHHS Kaly Ha
MIPUXOBaHY KPOB, aHaJli3 SIKiICHOTO Ta KiJIbKiCHOTO CKJa-
Iy MiKpo0ioMy y BUTIOPOXKHEHHSIX METOIOM TMOJIiMepa3Hol
nanitorosoi peakiiii (ITJIP), konoHocKormist i3 cerMeHTap-
HOIO 0iOTICi€I0 IS MOMAIBIIOrO ITaTOMOPMOIOTIYHOTO Ta
iMmyHoricroximiynoro gociimkeHHst (ITX]1). Takox mocii-
JI>KEHO BUTIOPOXXHEHHS 24 3M0pOBUX 100POBOJIBIIIB, SIKi HE
Manu ckapr 3 6oky LIKT, BoHM cTaHOBWIM KOHTPOJIbLHY
IPYITy AOCTiIKEHHSI.

Mertonoorist AOCiIKEeHHS MiKpobioMy Kajly METOJIOM
I1JIP cxnaganacs 3 ABOX €TalliB: MepIIUidi — BUIIJIECHHS
JHK meTtomoM moBTOpIOBAaHOI TeMIIepaTypHOI JeHaTypa-
1ii, npyruii — amrutidikanis cnenudivaux aisHok JHK
Tag-moniMepa3oio 3 moAaabIINM BiIIIeIUIEHHSIM (QJII00-
peCleHTHOI MITKH Ta ii meTekii. OuiHKa BXiZHOI KiTbKOCTi
OakTepiil mpoBoaAUIach 3a JOIIOMOT0I0 (OPMYJIM CITiBBiMI-
HOILIEHHSI BEJIMUMHU TTOPOTOBOTO IIUKITY.
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IlamieHTH BIIPOOOBK MicCSLS TIepe JOCTiMKeHHSIM He
3aCTOCOBYBAJIM Mperaparu, 10 BIJIMBAIOTh Ha MiKpobiom
KMIIIEYHWKA, 3a 4 THi 70 JOCTiIKeHHST He BXXUBAJIM MEIUYHI
Mpernaparu, 110 3MiHIOIOTh TIEPUCTATBTUKY a00 KOJIip Kay, a
TaKOX MPOIYKTH, 1110 TSIKKO MePEeTPaBIIOIOTHCS — TBAPUH-
Hi XMpU Ta KOITYeHe M’SICO.

3pasku Kally ojpasy OyJu 3aMOPOKEHi Mpu TeMrepa-
Typi —18 °C, mociimKeHHs OyJ10 IPOBEAeHO BIPOIOBK
1 Micsauga micag 3abopy Matepiany. JocaiakeHHs Npo-
BOAMJIOCH Ha aHaji3zaTopi «IT-maiiT» Ha TecT-cucTeMi
«KOJIOHO®DJIOP-16 (GiotieH03)» («Ambthanad») 3 KiJbKic-
HUM BU3HaueHHsM Lactobacillus spp., Bifidobacterium spp.,
Escherichia coli, Bacteroides fragilis group, Bacteroides the-
taiotaomicron, Akkermansia muciniphila, Faecalibacterium
prausnitzii, criiBBinHO1eHHs Firmicutes/Bacteroidetes, Clos-
tridium difficile, Clostridium perfringens, Klebsiella pneumo-
niae, Klebsiella oxytoca, Escherichia coli enteropathogenic,
Enterococcus spp., Proteus spp., Citrobacter spp., Fusobacte-
rium nucleatum, Parvimonas micra, Salmonella spp., Shigel-
la spp., Candida spp.

Metoj 3acHOBaHMII Ha MOBTOPIOBAHUX LIUKJIAX TEM-
nepatypHoi neHarypauii JJHK, Binmany omironykineorum-
HUX TIpaiiMepiB 3 KoMIieMeHTapHUMHU aiisitHkamu JJHK
Ta HACTYITHOIO JOOYI0OBOIO IMOJiHYKJICOTUIHMUX JaHIIIOTiB
Tag-nonimepasoto. 1151 peakilii BUKOPUCTOBYIOTbCS CIie-
HUpivyHiI OJIryHYKJIEOTUIHI mpaiiMepu Ta MidueHi 30H-

mu Tagman. 3a gomomMoroio gpepmeHty Taq-moaimMepasu
BinOyBaeTbCs TiOpuan3allis OJirOHyKJIEOTHUy i 30HAA 3
KoMIUTiMeHTapHoI0 aitstHkoo JHK-MimeHni. YTBopeHHs
crneuu@ivHOro MPOoAyKTY aMILTiikallii CyrpoBOIKY€ETh-
csl BimmenaeHHsIM (JIOOPECEHTHOI MIiTKM Ta MOSIBOIO
(h1r0OpECIIEHTHOTO CUTHAITY, AETEKIIis SIKOTO MPOBOAUTHCS
B PeXMMi peaibHOTO Yacy. IHTEeHCMBHICTb (hJIIOOpPECIeH-
1Ii1 TIpSIMO MPOMOPLiiiHA KITBKOCTI CIIeINMITHNX IIPOLYK-
TiB amIUTi(iKallil Ta HApOCTAa€ 3 KOKHUM HOBUM ILIUKJIOM.
AHaJi3 JaHUX BUKOHYETHCS i3 3aCTOCYBaHHSIM (hOPMYJIH,
sIKa OTKCYE 3AJIEKHICTh BEJIMYMHU IMOPOTOBOTO IIUKITY Bif
BXiTHOI KOoHIIeHTpallii ¢pparmenTa JJHK.

CrpykTypa 6aKTepiaibHUX MpaiimMepis, 110 OyJIU BUKO-
puctaHi npu nposeneHHi [TJIP w1 KoxHoro Mikpooprasis-
My, HaBeIeHa B TaOJI. 1.

YciM XBOpUM 10 Ta Mic/Is JIiIKyBaHHST TPOBOAUIACH KO-
JIOHOCKoOIi4 3 Oiorcieto. bionTatu ci1M30B01 000JI0HKU TOB-
CTOTO KUIIleuHnKa (ikcysanu B 10% po3unHi HEUTPaIbHOTO
3a0ydepeHoro opmainy rnpotrsarom 24—48 rogux. Ilicas
(ikcyBaHHSsI MaTepiany poOWIN CTaHIAPTHY MPOBOJKY B
anapati Excelsior AS (Thermo Fisher Scientific, Benuka
bputanis), motim 3anmuBanu B mapadid Ha anapati HistoStar
(Thermo Fisher Scientific, Benuka bpuranis). 3 nmapaciHo-
BuX 0JIOKiB Ha poraiitiHoMmy MikpotoMi HM 325 (Thermo
Shandon, AHTJ1is1) BUTOTOBIISIIN CepiliHi ricTONOTIUHI 3pi3u
TOBIIMHOIO 2—3 MKM. 3pi3u 3a0apBIOBaIu TeMaTOKCUITi-

Tabnmysi 1 — CTpyKkTypa npariMepiB [ BUSBIEHHS JOCigXYBaHUX MIKpOOpraHiamis

BakTepii

CTpyKTypa npsimoro npanmepa

CTpyKTypa 3BOPOTHOro npavmepa

Lactobacillus spp.

5'TCGGCTATCACTTCTGGATGGA3’

5’CCATTGTGGAAGATTCCCTACTGCS’

Bifidobacterium spp.

5’GCGTGCTTAACACATGCAAGTCS’

5'CACCCGTTTCCAGGAGCTATT3

Escherichia coli

5'CAGGCTGATGTATGAGCAGTAT 3’

5'TGCTGAGACCACGGTTTATC 3’

Bacteroides spp.

5'CGGAGGATCCGAGCGTTA 3’

5’CCGCAAACTTTCACAACTGACTTAS’

Faecalibacterium prausnitzii

5’CCATGAATTGCCTTCAAAACTGTTS

5’GAGCCTCAGCGTCAGTTGGT3

Klebsiella spp.

5’GTTAACGCCCTGTCGCAGAAGC 3

5'TTC (G/A) T(A/G) GCTCGGCCAGAA(G/A) CGCAC 3’

Candida spp.

5’CAGCGAAATGCGATACGTAATATG 3’

5’GTCTTTCAAGCAAACCCAAGTC 3’

Staphylococcus aureus

5’AAAGGATTGCACAGCGTTTATC 3’

5’CGCAACAGTTAATTTGGGCTTTA 3’

Bacteroides thetaiotaomicron

5’TCCTACGGGAGGCAGCAGT3’

5’ GGACTACCAGGGTATCTAATCCTGTT3

Akkermansia muciniphila

5’CAGCACGTGAAGGTGGGGAC 3

5'CCTTGCGGTTGGCTTCAGAT 3’

Enterococcus spp.

5’GGGGCGTGGTCAAATATAAAYCT 3

5’CCTGACGGACTTCACACTTGTAA 3’

Escherichia coli enteropathogenic

5'CAGGCTGATGTATGAGCAGTAT 3’

5'TGCTGAGACCACGGTTTATC 3’

Klebsiella pneumoniae

5’AATAACACCGAGCAGGAGGTT3’

5'CAATGGCCGAATAAATAAGCA3

Klebsiella oxytoca

5’AATAACACCGAGCAGGAGGTT3’

5'CAATGGCCGAATAAATAAGCA3’

Clostridium difficile

5'TTGAGCGATTTACTTCGGTAAAGA 3’

5'TGTACTGGCTCACCTTTGATATTCA 3’

Clostridium perfringens

5’AGGTGCTCAAAACATGCACT 3

5'TGTGCGAAAGCAGCTTTAAC 3

Proteus vulgaris/mirabilis

5’GTGAAGGCGATCGTACCACTCCT 3

5’GCGTCTTCGAAACGACGACCG A 3’

Citrobacter spp.

5'GGGGCGTGGTCAAATATAAAYCT 3’

5'CCTGACGGACTTCACACTTGTAA 3

Enterobacter spp.

5’GGGGCGTGGTCAAATATAAAYCT 3

5'CCTGACGGACTTCACACTTGTAA 3

Fusobacterium nucleatum

5'TTGTAAGTGCTGGTAAAGGGATTG 3

5’CATTCCTACATAACGGTCAAGAGTA 3’

Parvimonas micra

5’AAGAATGGAGAGAGTTGTTAGAGAAAGAA 3

5 TTGTGATAATTGTGAAGAACCGAAGA 3’

Shigella spp.

5’CTGCATTCTGGCAATCTCTTCACATC 3’

TGATGAGCTAACTTCGTAAGCCCTCC 3

Salmonella spp.

5’GTGAAATTATCGCCACGTTCGGGCAA 3’

5’TCATCGCACCGTCAAAGGAACC 3’
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HOM Ta €03WHOM, ISl BU3HAYEHHS PiBHS CJIM30YTBOPEHHS
B KJIITUHAX CJIM30BOI 000JJOHKM KUIIIEYHUKA BUKOPUCTOBY-
Basiach PAS-peaxkuiis.

s BU3HAUYEGHHS CTaHY IIUJIBHUX KOHTAKTiB/3’€HaHb
MPOMiX KJIiTUHAMU eItiTeito 0yso nposeneHo 1I'X/] i3 6in-
KaMHM CiMelCcTBa IIUIbHUX KOHTAKTIB KiaynuHoM 1 (clau-
dun 1) ta kinayauaom 7 (claudun 7). 3pi3u nomilaiucs Ha
anre3uBHi ckenblsg Super Frost Plus (Menzel, Himeuunna).
151 BUCOKOTEMITepaTypHO1 OOPOOKHU €MiTOITiB aHTUTEHIB
3acTOCOBYBaJIM IuTpaTHuUii 6ydep 3 pH6, EDTA 6ydep,
pH8. Byno BUKopucTaHo KpoJjsdi MOJiKJIIOHAIbHI aHTH-
Tina no kiuaynuHy-1 Ta kinayauny-7 (Master Diagnostica,
Icnanist). Bukopucrtano cucremy aerekiiii Master Polymer
Plus Detection (Peroxidase, xpomorex /IAB) (Master Diag-
nostica, Icranis).

JI71g OLliIHKY CTYIEHS eKCIpecii KiayanHy HaMu 0yJ10
BUKOPMCTAaHO 2 HaIiBKiJbKiCHI METOAM, SIKi BKa3yBaau
Ha KUIBKICTh KJIITUH, IO IIpOopearyBajind 3 MapKepoM,
i 116 103BOJIMJIO 00’ €KTUBiI3yBaTU OTpuMMaHi AaHi [17]
(Tabm. 2).

MikpockomniuyHe mocCaiIXeHHsI Ta (OoToapXiByBaHHSI
TpernapariB MPOBOJIMIIM i3 BUKOPUCTAHHSIM CBITJIOONTUYHUX
mikpockomniB Carl Zeiss Primo Star 3 kamepoto Axiocam105
color, Carl Zeiss AX10 (HimeyunHa) Ta cucteMu 00poOKM
maHux Axiovision rmpu 30inbireHHi 06’exkTuBy 10, 20, 40,
OiHOKYIsIpHOI Hacanku 1,5 ta okysspis 10.

IlamieHTiB Oy710 paHAOMi30BaHO METOIOM BHUITAJKOBHX
yucelsl Ha 2 TPYIU 3aJIeXKHO Bifl TPU3HAYEHOTO JIIKYBaHHSI.
Ilepma rpyna (ocHOBHA) OTpuMYyBaJja IIpobioTuk Peme-
TiyM, SIKU SIBJIsSIE COOOI0 cycrieH3ito 5 BuiB Bacillus (criopu
B. subtilis, B. amyloliquefaciens, B. licheniformis, B. pumilus,
B. megaterium), 1,7 x 10° KYO B 1 (pnakoHi. XBopi rpuiima-
i o 1 ¢paakoHy 2 pa3u Ha IeHb 28 JHIB Ta CIIa3MOJITUY-
HUA IpeniepaT (MeOeBeprH) 3a ITOTPeO0I0 IPY BUHUKHEHHI
abnomiHanbHOTO 60tt0. [Ipyra rpyna (MOpiBHSIHHS) OTPU-
MyBaJla CTaHAapTHE MPOTOKOJIbHE JIIKyBaHHS Mpernaparamu,
1110 PeTYJII0ITh YaCTOTy BUITOPOXKHEHb, Ta CIIa3MOJIiTHK.
V wiit rpyni He BUKOPUCTOBYBaIUCS 3aco0u, SIKi 3aaTHI
BIUTMBATU Ha MiKpOOiOM KHUIIIEYHUKA.

PosznoninenHs 3a rpynamu 0yJ10 penpe3eHTaTUBHUM 3a
CTaTTIO Ta BikoMm (Tabir. 3).

[loBTOpPHE HOCHIMKEHHS Kaay Ha MiKpoOiOTy Ta ITaTo-
MOp@OJIOTiuHe TOCIiIKEHHS 3pa3KiB CIU30BO1 000JTOHKMU
KUIIIEYHMKA IIPOBOAWIOCH Yepe3 3—4 MHi Iic/isd 3aKiHIYeHHST
JIIKyBaHHSI.

VYciMm manieHTaM po3’SICHEHO CYTh IOCJiIXKEHHS Ta
Tpollec MOoro TMpoBeeHHsI, OTpUMaHa iH(opMoBaHa 3ro-
na. [lamieHTy po3yMiayu pUu3MKu Ta MOOIYHi Aii BUKOHAHHS
€HJIOCKOTIYHUX JOCTiI>KEHb Ta TOOPOBIILHO 1aBaJIk Ha 11€
3roay. JlocaiakKeHHsT MPOBOAMIOCH BilMIOBITIHO 1O BUMOT
[enbciHCchKOI meKiapallii Ta 3aKOHOIABCTBa YKpaiHu, OysIo
NMOOPOBITLHUM i aHOHIMHMM. [latieHTn Oynu o3HaiOMIICHI
3 iHCTPYKIIi€I0 10 mperapary, MonepeakeHi Mpo MOXKIUBI
1Mo0GivHi edeKTH Ta iHAMBIayaTbHY HETIEPEHOCUMICTb. Bif-
MOBa BiJl MPOJOBXEHHS y4acTi y JOCTiIKEeHHi 0yJla MOX-
JINBa Ha OyIb-IKOMY eTarli, 3 TTOAAIBIIIUM OTPUMaHHSIM
HEeOo0XiTHOT MEeIMYHOI IOTTOMOTH.

CTaTUCTUYHMIA aHaJIi3 TPOBEAEHO 3a JOIIOMOTOIO IIPO-
rpamMHoOro 3abesnedyeHHs Statistica v. 12.6. Onuc aHUX po-
BOAMBCS 3 BUKOPUCTAHHSIM CEPEIHBOTO apuDMETUIHOTO
(M) Ta cranmapTHOI TOXMOKM (M) MPY HOPMAJIBHOMY PO3-
noninieHHi i menianu (Me) Ta 251 75 kBaptuitio (Q25, Q75)
JUTSI HCHOPMaJTbHOTO po3noiieHHs. HopManbHiCTh po3Io-
NJIEHHS TIepeBipsIach 3a KPUTEPIEM aCUMETPIi Ta EKCIIECY.
BukopucToBYBaNIMCSl METOM MMapaMeTPUUHOIT CTATUCTUKHI
(t-xpurepiit CtbloneHTa) Ta HerapameTpuyuHi (U-Kpurepiit
Manna — VYitHi, X?). CTaTUCTUYHO 3HAYYIIIOIO BBaXKaiach
pizuauis mpu p-value < 0,05.

Pe3yAbTATU TO OGrOBOpPEHHS

OxkpiM miapei Ta 3aIopy y IMali€HTiB CIIOCTEpiraJnch
TaKoX abgoMiHaJIbHUM Oi1b — y BCiX XBOPHUX, 3MiHa Xap-
YOBHUX yNo00aHb, 1110 MOB’s13aHa i3 3aXBOPIOBAHHSIM, — Y
55 (90,2 %) nauientiB. Ha MeTeopu3M Ta Bim4yTTsl pO3IH-
paHHA y KUBOTI ckapxwinch 40 (65,6 %) ta 30 (49,1 %)
XBOpUX BifinoBigHO. CKapry Ha cna3Mu y KMBOTiI Masid 28
(45,9 %) maliieHTiB, a BiTUyTTS] HETTOBHOTO CITOPOXKHEHHS
KkumeuyHuka oyao y 20 (32,8 %) xBopux.

[Ticns nikyBaHHS 4acTOTa Ta iIHTEHCUBHICTb CUMIITOMIB
CIIK 3meH1yBanvch B 000X rpymnax. BomHouac y nmaitieHTiB,
1110 OTPMMYBAJIY pi3He JiKyBaHHs, TO3UTUBHA KJIiHiYHA IU-
HaMiKa JeIo Bimpi3HsaIach. AOIOMiHAIBHUMN Oib HU3BKO1

Ta6nunys 2 — OuiHka ekcnpecii knayamHy 3a metogukoro G. Sheehan (2007)

ITEHCHBHICTE | oo mermmmOKANISAL | MOSWTMENAX |  MOSMTABHAX Cyma Gania
B enitenii KNiTUH KNiTUH
Cnabka 1/+1 o 25 % 1 0**—3 — cnabka ekcnpecis
MomipHa 2/+2 25-50 % 2 4—6 — nomipHa
BupaxeHna 3/+3 Big 51 % 3 7-9 — BupaxeHa

TMpumitkn: * — nokanisayis B enitenii — y noBepxHeBux BigAinax, B iHWNX Bigainax; ** — 0 — peakuyisi BigCyTHSI.
Ekcnpecisi knayanHy 3a Kputepiem H-score (Shibutani M., 2014, Suren D., 2014): 0 — ekcnpecis BigcyTHs; 1 —
eKcrpecisi HasiBHa MeHLUe HiX B 1/3 noBepxHi Mem6paH; 2 — eKcripecisi HasiBHa y Big 1/3 Ao 2/3 noBepxHi MeM6-
paH; 3 — eKcrnipecisi HasiBHa GinbLue HiX y 2/3 noBepxXHi MeM6paH.

Ta6nuus 3 — Xapaktepuctnka o6CcTeXXxeHux rpyrn

OcHoBHa rpyna Fpyna nopiBHsaAHHA | KoHTponbHa rpyna i
Moka3Huk (n = 30) (n =31) (n = 24) p-value
YHonoBiku/KiHKK 12/18 13/18 11/13 0,976
CepepHili BiK, poku 34,0+ 4,5 35,0+4 ,0 33,0+5,5 0,894
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IHTEHCUBHOCTI IicJIst Kypey Tepartii BusieieHuii y 5 (16,7 %)
XBOPMX OCHOBHOI rpynu iy 9 (29,0 %) naiieHTiB rpynu
nopiBHsaHHS (p < 0,05). [1opylieHHsI BUTIOPOXKHEHHS, Yep-
TYBaHHsI 3aIopiB Ta MMPOHOCIB MPOIOBXYBaJIN TypOyBaTu 4
(13,3 %) xBopux, 1o npuiimanu Pemeniym, ta 10 (32,3 %)
nauieHTiB rpynu mopiBHIHHS (p < 0,05), a Ha MeTeopu3M
Ta BiAUyTTs PO3MUpPAHHS Y XKUBOTI IiC/Is1 KypCy Tepartii mpo-
noBxyBanu ckapxutucs 3 (10,0 %) xBopi OCHOBHOI rpyI i
9 (29,0 %) namienTiB rpynu opiBHSHHS (p < 0,05).

Takum unHOM, 3acTocyBaHHsI Pemeniymy y KoMILIeK-
CHii1 Tepamii xBopux 3i 3mimanum nigrunom CITK 6yno
€(eKTUBHUM i IPU3BOAUIO A0 OiIbII iHTEeHCUBHOTO 3MEH-
LIEHHS KJIIHIYHUX CUMIITOMIB, HiX Y MalliEHTIB HA TJIi CTaH-
JAPTHOI Tepartii.

V Bcix xBopux 3 CIIK mo Teparrii BusBiIeHi 3MiHUA KAIII-
KOBOI MiKpod10pH, 11e CTOCYBAJIOCs SIK TPy OOJIiraTHUX
0OakTepiii, TaKk i yMOBHO-TIATOT€HHUX MiKpoopraHi3miBb. J1o
JikyBaHHs y nauieHTiB 3 CIIK, nopiBHsIHO 3i 3m0poBUMM
JTOOPOBOJIBISIMU KOHTPOJIbHOI I'PYITN, BUSIBJIEHO 3HMXEH-
Hs1 piBHS oOJiraTHUX OakTepiit: Akkermansia muciniphila,

Bifidobacterium spp., Bacteroides thetaiotaomicron ta Fae-
calibacterium prausnitzii, 10 SIBJISIIOTb COOOK0 OCHOBY HOp-
MaJbHOTO MiKpO0OioMy KUIIIEUHUKA.

B ocHOBHiii Tpymi JOCTiKEeHHS TTCIIs JTiKyBaHHST TIPO0i-
oTukoM Pemeniym crnoctepiraay HopMaizallito KiJIbKiCHOro
CKJlaay obsiraTHUX 0aKTepiit 10 PiBHS KOHTPOJIBHOI IPy-
u, a piBeHb Akkermansia muciniphila Ta Bacteroides fragilis
group HaBITh TIEPEBUIILYBaB MOKA3HUKU 3I0POBUX 100PO-
BOJIbLIIB. BogHOYac y rpyIi maiieHTiB, sSIKi HE 3aCTOCOBYBa-
JIM TIpeTiapaTu, 110 BIUIMBAIOTh HAa MiKpOo0ioM KUIIIeUHUKA,
cTaH o01iraTHO1 MiKpoJIOpH BipOTiTHO HE Bilpi3HSIBCS Bifl
MOKAa3HMKIB IPYIH A0 JiKyBaHHS, 32 BUHSITKOM Akkermansia
muciniphila ta Bifidobacterium spp., IipoTe piBeHb 1IuX O6aK-
Tepill He 10cATaB MOKA3HUKIB KOHTPOJIBHOI IPYMU Ta TPyMNu
Mali€HTIiB, 110 3acTOCOBYBaM Pemeniym (Tab. 4).

CxoxXi TeHIeHIii crocTepiraaucs pyu aHaji3i yMoOB-
HO-TaToreHHoi Mikpodaopu. Jlo Teparii piBeus Clostridium
difficile, Escherichia coli enteropathogenic, Citrobacter spp.
0yB BiporinHo Buiuii y nmauieHTiB 3 CIIK, HixX y rpyri 3m0-
pOBUX 10OPOBOJIBILIB. BogHOUAC Micist TiKyBaHHS y XBOPUX,

Tabnuys 4 — SlkicHui Ta KinbKiCHUM cknag o6niratHoi Mikpogbsiopu y nayieHTiB
3 MOCTiHGhEKUiiHUM CUHAPOMOM MOAPAa3HEHOro KuLWevHuKa, konivi (M = m)

Mauientn 3 CMK OcHoBHa rpyna 'pyna nopiBHAHHSA Mpyna
Bakrepii A0 NiKyBaHHSA nicnsa nikyBaHHs nicnsa nikyBaHHSA KOHTpOJItO

(n=61) (n =30) (n=31) (n=24)
Akkermansia muciniphila 2x10°+10° (c) 9x10°+2x10%(a, b, c) 1087 x 10°(a) 3x107+10°
Lactobacillus spp. 4x10"+2x10° 6x10"+8 x10° 4x10"+10° 108+ 8 x 10°
Bifidobacterium spp. 9x10"+8x10°(c) 4x10"+7 x10%(a, b) 3x108+ 107 (a, c) 100 +£7 x 108
Escherichia coli 4x100£10° 6x107+2x10%(a, b) 4x10°+3x10°(c) 3x107+10°

Bacteroides fragilis group

4x10°+9 x 107

4x10"+£7x10°(a, b, c)

7x10°+2x 108

9x10°£6x10°

Bacteroides thetaiotaomicron

4x107+2 x 10° (c)

2x10°+3x10°(a, b)

1086 x 10° ()

4x10°+4 x 10°

Faecalibacterium prausnitzii

2x10°+7 x 107 (c)

10"+ 9 x 10°(a, b)

3x10°+10° (c)

4x10°+9x10°

3aranbHa maca
o6niratHoi Mikpodhropu

5x10°£10°

6x10"+3x10"

100+2x10°

10" £2 x 107

TpuMiTKN: a — cTaTUCTUYHO 3HaYyLLa Pi3HULSA 3 rpyroro Ao NikyBaHHA (p < 0,05); b — ctatucTu4Ho 3Ha4vyLya pis-
HULS 3 rPynoto NopiBHAHHSA nicns nikyBaHHsA (p < 0,05); ¢ — cTaTUCTUYHO 3HaYyLLa Pi3HULS 3 FPYOI0 KOHTPOJIIO

(p < 0,05).
Tabnuysi 5 — SIkicHui Ta KinbKiCHUW CK/1af yMOBHO-NaToreHHOI Mikpodhsiopu y nauieHTis
3 NOCTiHheKLiHUM CUHAPOMOM MoApa3HEeHOro KuwevHuka, konivi (M £ m)
Mauiexntn 3 CMNK OcHoBHa rpyna Fpyna nopiBHAHHSA Mpyna
BakTepii A0 NiKyBaHHSA nicnsa nikyBaHHS nicnsa nikyBaHHSA KOHTpOJIO
(n=61) (n =30) (n=231) (n=24)
Clostridium difficile 6x10°+2x10°(c) 0(a, b,c) 4x10°+10° (c) 5x10°+£2x10°

Klebsiella pneumonia

2x107+7x10°

103+ 7 x10%(a, b, c)

2x107+5x10°

2x107+2x10°

Klebsiella oxytoca

3x10°+10°

3x10°+5x10%(a, b, c)

3x10%+£2x10°

6x105+5x10°

Escherichia coli enteropathogenic

10° £3 x 10° (c)

0 (a, b)

10°£ 3 x 10° (o)

0

Enterococcus spp.

6x10"+3x10°

4x10"£2x10°

7x107£2x10°

1003 x 10

YMOBHO-NATOreHHOo 1 Mikpodpriopu

Citrobacter spp. 10" £ 4 x10° (c) 10°£2x10°(a, b) 7x108+10° (c) 2x10°£9x10?
Parvimonas micra 6x10°+10* 8x10*+7 x 10° (a) 3x10°+2x10° 3x10°+8x10°
3aran-Ha Maca 10°+3x 107 4x107£7 x10° 100+ 5x 107 100+ 5x 107

TpumiTKN: a — cTaTUCTUYHO 3HadyLLa Pi3HULS 3 rpyroro [0 NikyBaHHS (p < 0,05); b — ctatucTn4HoO 3HayyLya pis-
HULS 3 rPYoro NMOPIiBHSIHHSA nicsns sikyBaHHs (p < 0,05); ¢ — cTaTUCTUYHO 3HaYyLya Pi3HULS 3 TPYINOI0 KOHTPOJIIO

(p < 0,05).
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o npuiiManu Pemeniym, criocrepiranocst Sk 3HUXKEHHS
KiUJIBKOCTi YMOBHO-TIATOT€HHOT MiKpodJI0opH, TaK i 3HU-
>keHHs ii pisHoMaHiTTst — Clostridium difficile Ta Escherichia
coli enteropathogenic He BUSIBJICHI B KOHTPOJIbHUX 3pa3Kax
BUITOPOKHEHb XKOIHOTO MalliEHTA L€l rpyIu. Y Mali€HTiB,
1110 HE BUKOPUCTOBYBaIu npobioTuku y teparnii CI1K, He
OyJIO BUSIBJIEHO BipOTiAHUX 3MiH y KiJbKOCTi YMOBHO-Ma-
TOTeHHOI MiKpoGhI0pH TOPIBHSIHO 3 TALIIEHTAMMU 0 JIiKy-
BaHHS. [ Xoua, 32 TaHUMU AOCTiKEHb, YMOBHO-TIATOT€HHA
MiKpodiopa He € TOJIOBHUM (DaKTOPOM y PO3BUTKY CUHIPO-
MY MOJpa3HEHOTro KUIIeUHWKA, HaAMIpHUIA picT 11 rpe-
CTaBHUKIB MOXe MPUTHIYyBaTU 00JIiraTHY MiKpoOioTy Ta
yepes BUMIIEHHSI TOKCHHIB MOIIKOIKYBATH eriTeiaTbHui
c/30BUii 6ap’ep (Taba. 5).

Takum ynxom, maumientn 3 CIIK maoTe mopymeHHs
KHUILIKOBOT'O MiKp00ioMy, 3HMKEHHST 00J1iraTHOI (hyiopy mpu
30i/IbIIIEHHI YMOBHO-ITaTOreHHOi. Bukopucranxs Pemeniy-
My TIPU3BOAMTD 10 OiIbIIT €(heKTUBHOI KOPEKIIil 3MiH MiKpO-
0i0TH, 1110 KOPEIOE i3 MO3UTUBHOIO KIIiIHIYHOIO TMHAMIKOIO.

ITaTromopdoioriyHe mOCIiIKeHHS 0i0NTaTiB TOBCTOTO
kuieyHuka mnamieHTiB 3 CITK mo nikyBaHHS rpu 3abapB-
JIEHHi €03MHOM Ta TeMaTOKCIIIHOM TT0KAa3aj10 30epeKeHHST
3araJibHO1 apXiTeKTOHIKM CJIM30BOi 000JIOHKHU. Y BCix ma-
LIEHTIB CIOCTepirajancs AUITHKY JecKBaMallii ITOBepXHe-
BUIX IIApPiB €ImiTeslio pi3HOT MPOTSIKHOCTI, sIKi TocsiTaan
4—5 kpunt y noBxuHy, a y 20 (32,8 %) nauieHTiB OyJu BU-
SIBJICHI TUJTITHKY TTOBEPXHEBOTO MiKpOEPO3yBaHHS YaCTUHU
kpunr (puc. 1).

V Bcix OionTarax Oynu o3HakM cydaTpodii Ta aTpodii
YACTUHMU 3aJ103 emitenito. Y crpomi 45 (73,8 %) xBopux
BUSIBJICHI O3HAKM MiKpo3allaJeHHsI — cjabKa Ta IoMip-
Ha JiMdoricTioniasMouuMTapHa KJIiTUHHA iHGIBTpaltist 3
JIOMIIIIKOI e03uHOMiIbHMX JeiikouuTiB. Kpim Toro, y 34
(55,7 %) mantieHTiB 10 JiKyBaHHS BUSIBJICHI TilTepIura3oBaHi
JiMboinHi (GoTiKyIM, TOBHOKPOB’Sl B CYIMHAX MiKPOLIMP-
KYJISITOPHOTO pycjia 3 IpiOHMMU KPOBOBWJIMBAMU, BOTHU-
LIEeBUIA TMCMYKOi103. ¥ 30Hi BJIaCHOI TUIACTUHKU O3HAKU
BOTHUIIIEBOTO CKJIEPO3Y.

B o60x rpymax xsopux 3 CITK micis nikyBaHHS criocTe-
piraeTbest 3MEHIIIEHHST BUPaXKEHOCTi 03HaK MiKpo3amnajieH-
H$I, MiKpOepO3yBaHHsI He BUSIBJIEHO Y KOTHOTO IMalliEHTa.
30HU AecKBaMallii MOBEPXHEBHUX IIapiB eMiTelii0 BeJIMKOL

PucyHok 1 — ®parmeHT csin30B0i 060J/10HKM nayieHTa
3 ClK 3 o3Hakamu geckBamawii MoBepXHeBu1X LUapiB
enitenito. 3a6apBrieHHA reMaToOKCUJTIHOM Ta €03UHOM;
x 100

TMPOTSKHOCTI, 110 OXOTLTIOITH > | KpUIITH Y TPYTIi XBOPUX,
1o npuitmManu Pemeniym, miciist TikyBaHHSI CITOCTEPIraJINCh
nunie y 1 (3,3 %) matieHTa, TOMi SIK y TPYIIi IIOPiBHSIHHS 11i
3MmiHu BusiBiieHi y 10 xBopux (32,2 %) (p < 0,05). AkTuB-
HICTb JiM@oricTionaasMoUMTapHOI iH(piIbTpallii cTpoMU
6yna BincytHa y 17 (56,7 %) nauieHTiB, 1o npuiiManu Pe-
Memiym, a 'y 5 (16,7 %) XBOpuX L€l Ipynu iHTEHCUBHICTb
KJIITUHHOT iH(IIBTpallil 3HU3MIACh 3 TOMIPHOI 10 C1a0KOi.
VY rpyni nopiBHSIHHS JiMdoricTioruiazMolTapHa iHpiIb-
Tpallis CTPOMH TTicis JTiKyBaHHS BusBieHa y 20 (64,5 %)
XBOpUX, ToAi 1K y 8 (25,0 %) iHTeHCUBHICTh KJIITUHHOT iH-
dinpTpalii Maga TEHASHIIi0 10 3MEHILIEeHHS Bif MOMipHO1
1o cnadkoi (p < 0,05). KpoBoBuiuBY B cyanHaX MiKpOLIUpP-
KYJISITOPHOTO pycJia He BUSIBJIEH] B KOJHOTO MallieHTa 000X
TPYTI MiCJIs JIIKyBaHHSI.

3a pesyabratamu PAS-peakiii BctaHOBJIEHO, 11O ce-
Kkpeuis cau3y y xBopux 3 CIIK mo Teparii Oyna 36epexkeHa,
TUJIBKM B YaCTUHI KJITUH EITiTeJIiI0 3aJ103 CIIOCTEPIra€Thes
3HUKEHHS iHTEHCMBHOCTI CEKpellil, 3MEHILIeHHS KiJIbKOCTi
Ta po3MipiB BakyoJib (puc. 2). [Ticss ikyBaHHS B 000X Ipy-
Max CroCTePiraeThcsl 3MEHIEHHS YaCTKU KJIiTHUH 3i 3HUXKe-
HOIO IHTEHCUBHICTIO CeKpellii.

Ho nikyBanHst y xBopux 3 CIIK piBHi ekcripecii kiay-
IuHy-1 Ta KiaynuHy-7 Oyau Aello 3HUKeHUMHU (puc. 3),
1110 MOXe CBIINUTU TIPO BIUIMB MOPYIIeHb MiKpoOioMy Ha
CTaH emiTeliaabHOI IPOHMKHOCTI i Ha OiLIKM IIITbHUX KOH-
takTiB. CJlif 3a3HAYUTH, 1110 10 Teparlii piBeHb eKCIpecil
KJIaynuHy-1 OyB BUIIMI, HiXX KJIayaAuHY-7, MOXJIUBO, 1€
MOB’sI3aHO 3 TUM, 10 KJIayAuH-7 Bimirpae OiIbII 3HAYHY
poJib y TepMeTH3allii IIiJIbHUX KOHTAKTiB i TOMY MOXe pO3-
IsiAaTUCS SIK paHHIiM MapKep MOpPYIIeHb IIPOHUKHOCTI eITi-
TeJIiaJIbHOTO CJIM30BOro Oap’epa KuieuHuka. Ilicis Teparii
PiBeHb eKCIIpecii KJIayIuHiB 3pocTaB B 000X Ipynax, TOIi SIK
Y XBOpUX, sIKi ITpuiiManu Pemeniym, 3pocTaHHS iHTEHCUB-
HOCTi ekcrpecii KiayinHiB 0yJ10 OiJbll 3HaYHE, 0COOJIMBO
KJIayauHy-7, SKAR y HalLli€HTiB TPy MOPiBHIHHS 3a/I1-
1L1aBCSl BipOTiTHO HUKYMM, HIX Y MAIliEHTIB, 11O TPpUMaIN
Pemeniym (p < 0,05) (Tabm. 6).

3a maHuMu MaToMop@OJIOTIYHOTO JOCTiIKEHHS 0i0-
MNTaTiB CJIM30BOI O00JOHKM TOBCTOTO KHUILIEYHUKA Talli-
enTiB 3 CIIK Ta Mikpo0ioJIOTiYHOTO IOCIIiIKeHHS BUATIO-
POXHEHb BUSIBJIEHO MOJIMIIEHHS K KUIbKICHOTO, Tak i

. O 2 e S 2"
PucyHok 2 — ®parmMeHT cin30B0i 060J/I0HKM navyieHTa
3 CIIK 3i 36epexxeHNUM c/IN30yYTBOPEHHSIM.

PAS-peakuis; x 200
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Tabnuysi 6 — PiBeHb eKkcripecii 6inKis WinlbHUX KOHTaKTIB KnayauHy-1 1a KnayauHy-7 y Cin30Biii 06010HLi
nayieHtie 3 CI1K, 6anu (Me [Q25, Q75])

MauieHTtn 3 CNK OcHoBHa rpyna F'pyna nopiBHAHHSA
Moka3Huk DO NiKyBaHHSA nicns nikyBaHHS nicns nikyBaHHS
(n=61) (n =30) (n=31)
Knayguh-1 8[7; 8] 91[9; 91 9[8; 91
Knayguh-7 7107;7] 9[8; 91" 81[8; 9]*

TMpuMiTKN: * — cTaTUCTUYHO 3Ha4dyLya pi3HULYS 3 rpyroro Ao NikyBaHHA (p < 0,05); ** — cTtaTUCTUYHO 3HadyLya

Pi3HULSI 3 rPYyroro NMOPIBHSAHHS nicss nikyBaHHsA (p < 0,05).

SIKICHOT'O CKJIaay KUIIIKOBOTO MiKp0oOioMy, 1€ KOpeJIoBaio
i3 3MEHIIIEHHSIM BUPaXXeHOCTI MiKpo3araJeHHsI B CJIN30Biii
000JIOHIII Tics TiKyBaHHS. B rpymi xBopux, 1110 npuiiManu
Pemeniym, micia Teparrii 3adpikcoBaHa HaiibinbIa 0aKTepi-
aJibHaA Maca o0JIiraTHoi MikpodJIopy Ta HaltMeHI1a — YMOB-
Ho-maTtoreHHux 6axrepiii (p < 0,05), Toxi K y rpyIi maii-
€HTIB, IKi HE BAUKOPMCTOBYBAJIM TIpEMapaTH, 1110 BIUIMBAIOTh
Ha MiKpo0OioM, 3MiHU MiKpohJaopu Oy/I1 MEHII 3HAYHUMM.
OKpiM TOTO, TIAL[iIEHTU OCHOBHOI I'PYMH TicCJIsl JTiIKYBaHHSI
JeMOHCTPYIOTh BUpaxeHilie 3MeHIeHHs1 cumnTomiB CITK.
ITatomopdomoriyno 3agikcoBaHO HOpMaTi3allilo MiKpo-
MPOLIECIB CJIM30BOI 000JTOHKN KHUIIEYHUKA — 3HUKEHHS
iHTEHCUBHOCTI 3amajbHOI iH(MiabTpallil Ta BiIHOBICHHS
CTPYKTYPH LLIIIBHUX KOHTAKTiB.

I1ix yac mpuitomy He OyJ10 BUSIBIEHO MOOIYHUX €(DEKTiB
Big mpenapata PeMeniym y >kogHoOro maii€HTa, HiXTO He
BiIMOBMBCS OpaTH y4acTb Y JOCiIKEHHI.

BucHoBKMU

V nauienrtiB i3 3mimanuM nigrunom CIIK Ha T71i po3-
BUTKY KJIIHIYHOT CHMIITOMAaTUKHU BilOYBAETHCSI TTOPYILIEHHSI
KMIIIKOBOTO MiKp0o0ioMy i3 3HMKEHHSIM 00J1iraTHo1 (hiopu:
Akkermansia muciniphila, Bifidobacterium spp., Bacteroides
thetaiotaomicron ta Faecalibacterium prausnitzii it 3pocTaH-
HSIM KiJIBKOCTi YMOBHO-naToreHHux 0axkrepiii: Clostridium
difficile, Escherichia coli enteropathogenic, Citrobacter spp.
11i 3MiHM iHOYKYIOTb MiKpo3amajeHHs B CIU30Biii 000-
JIOHIIi TOBCTOTO KMIIIEUHMKA i3 JeCKBaMalli€o eITiTeilo,
JiMoricTiomiazMouuTapHOIO KJIITUHHOIO iH(iIbTpallieo
CTPOMH, TIOPYIIEHHSIMH MiKpOLUPKYJIILii Ta Mogudika-
LIi€EI0 TIPOHUKHOCTI eriTe/ialbHOTO 6ap’epa KUILIEUHUKA.
Buxkopucranns npob6iotuka Pemeniym mokasano KiiHid-

PucyHok 3 — ®parmeHT csim30B0i 060J1I0HKM nayieHTa
3 ClIK. IrX4 3 knayguHom-7; x 100

HY e(peKTUBHICTb Ta 0€3IMeYHICTh MPU KOPEKIIil KIiHIYHUX
CHMIITOMIB CUHAPOMY ITOAPa3HEHOro KullleyHnKa. JloBeme-
HO ITO3UTUBHUM BIUIMB Ha BiTHOBJIEHHS KMIIIKOBOTO MiKpO-
0ioMy i3 30UTBIIIEHHSIM 00JIiraTHOI (hJIOPY Ta IPUTHIYCHHSIM
YMOBHO-MATOT€HHOI, 110 CIIPUSIO pereHepaliii MikpoIro-
IIKOMKEHb B KJIITUHAX CJIM30BOI 000JIOHKU KUIIEYHUKA Ta
MiHiMi3allil MiKpo3anaJieHHs 3 TEHACHLII€I0 10 HopMaTi3alii
MiKpOLMPKYJISLII i eriTeaiaabHOI MPOHUKHOCTI.

KonduikT intepeciB. He 3asaBieHuii.
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Pathogenetic significance of mucosal barrier disorders
in patients with irritable bowel syndrome
and the possibility of correction

Abstract. Background. The purpose of the study is to assess the
role of intestinal mucosal barrier disorders with the investigation
of the intestinal microbiome and morphological changes of the
colon mucosa in patients with irritable bowel syndrome (IBS) and
to analyze the efficacy of the probiotic Remedium in the compre-
hensive treatment of these patients. Materials and methods. The
study was a randomized, open-label, parallel-group controlled
trial. Sixty-one patients with irritable bowel syndrome, 36 women
and 25 men aged 21 to 54 years (average of (36.0 £ 5.5) years), were
examined. Considering the single pathogenic mechanisms in pa-
tients with IBS, regardless of the type of defecation disorders, only
people with a mixed subtype of IBS who had both diarrhea and
constipation (diarrhea in > 25 % and constipation in > 25 %) were
included in the study. All patients underwent a dynamic study of
the qualitative and quantitative composition of the microbiome in
stool by polymerase chain reaction with quantitative determination
of Lactobacillus spp., Bifidobacterium spp., Escherichia coli, Bac-
teroides fragilis group, Bacteroides thetaiotaomicron, Akkermansia
muciniphila, Faecalibacterium prausnitzii, correlation Firmicutes/
Bacteroidetes, Clostridium difficile, Clostridium perfringens, Klebsiel-
la pneumoniae, Klebsiella oxytoca, enteropathogenic Escherichia
coli, Enterococcus spp., Proteus spp., Citrobacter spp., Fusobacte-
rium nucleatum, Parvimonas micra, Salmonella spp., Shigella spp.,

Candida spp. Colonoscopy with segmental biopsy for further
pathomorphological and immunohistochemical examination
was performed. Results. In patients with a mixed subtype of IBS,
against the background of the development of clinical symptoms,
there is a disturbance of the intestinal microbiome with a decrease
in obligate flora: Akkermansia muciniphila, Bifidobacterium spp.,
Bacteroides thetaiotaomicron and Faecalibacterium prausnitzii, and
an increase in the number of opportunistic bacteria: Clostridium
difficile, enteropathogenic Escherichia coli, Citrobacter spp. These
changes induce microinflammation in the mucosa of the large
intestine with desquamation of the epithelium, lymphohistioplas-
macytic cell infiltration of the stroma, microcirculation disorders
and modification of the permeability of the intestinal epithelial
barrier. Conclusions. The use of probiotic Remedium has shown
clinical efficacy and safety in correcting the clinical symptoms of
irritable bowel syndrome. It had a positive effect on the restoration
of the intestinal microbiome with an increase in obligate flora and
suppression of opportunistic pathogens, contributed to the rege-
neration of microdamages to the cells of the intestinal mucosa and
minimization of microinflammation with a tendency to normalize
microcirculation and epithelial permeability.

Keywords: irritable bowel syndrome; mucosal barrier; intestinal
microbiome
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Histological changes
of esophageal and gastric mucosa
in hiatal hernias

Abstract. Background. Morphological changes in the esophageal mucosa depend on the duration of reflux
esophagitis. In type | hiatal hernia (HH), morphological changes are pronounced, the transition of the pathologi-
cal process from inflammation to metaplasia/dysplasia is observed, while in HH type Il, changes in the esopha-
geal mucosa are less significant. Another associated pathology is inflammation of the gastric mucosa, which
affects the stages and duration of treatment. Purpose: to investigate histological and morphometric differences
of the esophageal and gastric mucosa depending on the type of HH. Materials and methods. The study was
conducted on biopsy material of the esophageal and gastric mucosa in patients with HH (n = 34) who were
divided by its types: type | — axial HH (n = 24) and type Il — paraesophageal HH (n = 10). To study the histo-
logical structure, biopsy sections 5-7 um thick were cut using a rotary microtome PM60-EKA, and staining was
carried out using the standard method with hematoxylin-eosin. To obtain morphometric data, the sections were
photographed with a light microscope XSZ-21 (Ukraine) and measured using Image J.45S software (USA).
Results. Morphological study has shown that the development of pathological changes in the esophageal mu-
cosa on the background of HH type | was accompanied by an increase in the height of the basal layer in 62.5 %
of cases, an increase in the height of the papillae in 66.7 %, an expansion of the intercellular space in 83.3 %,
the presence of eosinophils in the infiltrate in 20.8 %, lympho-plasmacytic inflammatory infiltration in 75.0 %
(with HH type Il, in 70.0 %), ballooning degeneration — in 33.3 % of cases (with HH type Il, in 50.0 % of cases).
Barrett's esophagus was observed in 23.5 % of patients with HH type I: 14.7 % had intestinal metaplasia of the
small- and large-intestine type, and 8.8 % had high-grade dysplasia. In HH type I, chronic non-atrophic gastritis
(CNG) was diagnosed in 66.7 % of cases and chronic atrophic gastritis (CAG) — in 33.3 %, whereas in HH
type Il, CNG was diagnosed in all cases. According to morphometric studies of the gastric mucosa in case of
CAG and CNG against the background of HH type I, a significant difference was found in the depth of the pits
(p < 0.05), the length of fundic glands (p < 0.05), the height of the surface epithelium (p < 0.05) and the foveolar
epithelium (p < 0.05). Significant changes between HH type | and type Il were found regarding the thickness
of the gastric mucosa (p < 0.05). The highest number of cells of the inflammatory infiltrate of the gastric CO
was observed in CAG against the background of type | HH (p < 0.05). Conclusions. HH is accompanied by
the development of esophagitis, the histological examination of which revealed an increase in the height of the
papillae, basal layer, expansion of the intercellular space, ballooning degeneration, lymphocytic-neutrophilic and
eosinophilic infiltration of the esophageal mucosa. The height of the basal layer in HH type | exceeds the norm
morphometrically by 86.9 % (p < 0.01), in HH type Il — by 68.8 % (p < 0.01), and the height of the papillae —
by 56.7 and 46.6 %, respectively (p < 0.01). In HH type |, 23.5 % of patients were histologically diagnosed with
Barrett's esophagus. In HH type I, CNG was diagnosed in 66.7 % of cases, CAG — in 33.3 % of cases, and in
HH type Il, all patients had CNG.

Keywords: hiatal hernia; esophageal mucosa; gastric mucosa; histological and morphometric analysis
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Introduction

Hiatal hernia (HH) is a disease in which there is a com-
plete or partial displacement of abdominal organs through
the esophageal hiatus into the thoracic cavity. Diagnosis
of diseases of the upper gastrointestinal tract, in particular
esophageal lesions, is usually based on the results of endo-
scopic examination, which coincide with morphological
diagnosis in 30—40 % of cases. In addition to high-quality
visualization, endoscopic examination allows to instantly
obtain material for the pathohistological examination of
the esophageal mucosa. Most often in patients with HH,
changes in the mucosa of gastroesophageal junction occur
in the form of chronic esophagitis, intestinal metaplasia of
the epithelium, or leukoplakia of the stratified squamous
epithelium [1].

A long-term inflammatory process in the esophageal mu-
cosa due to reflux causes dysregenerative disorders and loss of
control over epithelial proliferation. Such pathohistological
processes can lead to the development of metaplasia and
polyps of the gastroesophageal junction, which is a precursor
to neoplastic processes [2].

Histological changes characteristic of reflux can be ob-
served even when the esophageal mucosa appears intact
during endoscopy [1]. Simple squamous epithelium in re-
flux esophagitis is characterized by an increase in height and
hyperplasia of the basal layer. However, the integrity of the
barrier and the functions of the epithelium of the esophageal
mucosa are disturbed and histologically manifested in the
form of expanded intercellular spaces with increased per-
meability, which is expressed in decreased impedance of the
esophageal mucosa [3]. Such violations of the barrier integ-
rity also contribute to the penetration of harmful agents into
the deeper basal layers of the simple squamous epithelium
and into the subepithelial space.

One of the complications of HH is the development of
Barrett’s esophagus, characterized by the presence of a cy-
lindrical epithelium in the lower part of the esophagus, which
replaces the normal squamous epithelium [4]. This results in
damage to the esophageal mucosa, which is accompanied by
inflammation and, ultimately, the development of intestinal
epithelial metaplasia, associated with the risk of malignant
transformation [5].

Also, in HH, pathological changes in the gastric mucosa
are often observed due to the irritating effect of the stomach
contents. In normal gastric mucosa, only scattered lympho-
cytes and plasma cells are present in the lamina propria.
From 2 to 5 lymphocytes, plasma cells and macrophages can
be observed in the field of view. An increase in the number
of these cells determines the chronicity of the inflammatory
process and is expressed as mild (+——), moderate (++—)
and severe (+++) gastritis. The presence of neutrophils in-
dicates the activation of pathological changes in the gastric
mucosa [6].

A comprehensive comparative assessment of the inflam-
matory process in the esophageal and gastric mucosa against
the background of HH is relevant for the diagnosis and opti-
mization of treatment.

Purpose: to investigate histological and morphometric
differences of the esophageal and gastric mucosa depending
on the type of HH.

Materials and methods

Biopsy samples of the esophageal mucosa (n = 34) for
histological examination were taken from patients under-
going surgical treatment for HH at the Department of Di-
gestive Surgery of the SI “Institute of Gastroenterology of
the National Academy of Medical Sciences of Ukraine”. Ac-
cording to the classification of Kahrilas PJ. [7], patients with
HH were divided by its types: type I — axial HH (n = 24) and
type II — paraesophageal HH (n = 10). The control group
consisted of 8 practically healthy individuals.

All clinical studies were carried out in compliance with
the main provisions of the Ethical Principles for Medical Re-
search Involving Human Subjects approved by the Declara-
tion of Helsinki and the legislation of Ukraine. Each patient
signed an informed consent to participate in the study, with
all measures taken to ensure anonymity.

Biopsy sections of the esophageal and gastric mucosa
were selected for the study. Histological and morphometric
studies were carried out in the pathomorphology laborato-
ry of the SI “Institute of Gastroenterology of the National
Academy of Medical Sciences of Ukraine”. For the prepara-
tion of these biopsies, the material was fixed in a 10% neutral
formalin solution, dehydrated in ascending concentration
alcohols, and embedded in paraffin. To study the general
histological structure of the esophageal and gastric mucosa,
biopsy sections were cut on a rotary microtome PM60-EKA
with a thickness of 5—7 um and stained using the standard
method with hematoxylin-eosin. Morphometric indicators
of unchanged esophageal and gastric mucosa (n = 8) were
taken as a norm.

Histological research of esophageal mucosa included:
assessment of the height of the basal layer and papillae, inter-
cellular space, infiltration by eosinophils and lymphocytes,
fibrosis, ballooning degeneration. For morphometric re-
search, sections were photographed using a light microscope
XSZ-21 (MicroMed, Ukraine) and calculations were per-
formed using ImageJ 1.458S software (National Institutes of
Health, USA). Morphometric research of histological prepa-
rations of the esophageal mucosa included measurement of
epithelial height, basal layer, papillae and intercellular space
size (all in um).

The presence or absence of signs of gastritis (atrophic,
non-atrophic) was determined in biopsy sections of gastric
mucosa. The morphological diagnosis of changes in the gas-
tric mucosa was established according to the OLGA (Ope-
rative Link on Gastritis Assessment) classification [8].

Histological studies of gastric mucosal preparations
included measurement of thickness of mucosa, pit depth,
length of fundic glands, height of surface epithelium of mu-
cosa, height of foveolar epithelium of mucosa (all in pm).
A quantitative assessment of the total density of the inflam-
matory infiltrate (per 1 mm?) and individual components of
its cellular elements: lymphocytes, plasma cells, neutrophils,
eosinophils, macrophages was also carried out. Histological
analysis of the degree of inflammation was carried out using
the visual-analog method [9].

Statistical processing of the results was performed using
the Statistica 10.0 application program package. The com-
pliance of the distribution type of features with the normal
distribution law was checked using the Shapiro-Wilk method.
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Table 1 — Histological characteristics of esophageal mucosa in HH type I and type Il

. . HH type | (n=24) | HHtype Il (n=10) | gtatistical significance

Histological feature = % N % between HH type | and II
Increase in the height of the basal layer 15 62.5 5 50.0 0.770
Increase in papillae height 16 66.7 4 40.0 0.290
Expansion of the intercellular space 20 83.3 7 70.0 0.681
Infiltration by eosinophils 5 20.8 0 0 0.302
Infiltration by lymphocytes and neutrophils 18 75.0 7 70.0 0.900
Ballooning degeneration 8 33.3 5 50.0 0.113
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Figure 1 — Esophageal mucosa in HH type I: A. Increase in papillae height, hematoxylin-eosin stain, x200.
B. Increase in the intercellular space, hematoxylin-eosin stain, x100

Quantitative indicators are presented as the median (Me),
lower quartile (Q25) and upper quartile (Q75) for compa-
rison of which a non-parametric method (Mann-Whitney
U-test) was used. Fisher’s exact test was used when compa-
ring qualitative features.

Results

There are no clear criteria for the specificity of morpho-
logical signs of damage to the esophageal mucosa in HH,
therefore, to establish a morphological diagnosis, a number
of microscopic changes in the mucous membrane reflecting
its functional disorders were evaluated.

According to the microscopic examination of biopsy sec-
tions of the esophageal mucosa, both in HH type [ and HH
type II, a morphological diagnosis of chronic esophagitis was
made based on signs of different intensity of inflammation
(Table 1).

Compared to HH type 11, an increase in the height of
the basal layer was noted more often in HH type I — 62.5 %
(p > 0.05) of cases. This histological feature was found in
50.0 % of cases in HH type II (Fig. 1B). Also, compared
to HH type I1, the height of papillaec in HH type I reached
the upper third of the epithelial layer in 66.7 % (p > 0.05) of
cases (Fig. 1A).

In HH type 1, expansion of the intercellular space oc-
curred more often — in 83.3 % of cases (p < 0.05), than in
HH type 11 — 70.0 % (p < 0.05) (Fig. 2).

Infiltration of the esophageal mucosa by inflammato-
ry cells is closely related to an increase in the intercellular
space. Histological changes in the esophageal mucosa were

in the form of inflammatory lympho-plasmacytic infiltra-
tion with admixtures of eosinophilic leukocytes in 20.8 %
(p > 0.05) of cases in HH type I and neutrophilic — in 75.0 %
(p > 0.05). Chronic lympho-plasmacytic inflammation in
HH type II was found in 70.0 % (p > 0.05) of cases without
eosinophils in the infiltrate. Ballooning degeneration of epi-
theliocytes was present in 33.3 % of cases in HH type I and
in 50.0 % (p > 0.05) in HH type II.

Figure 2 — Pathological changes in the esophageal
mucosa in esophagitis against the background
of HH type I: expansion of the intercellular space,
infiltration of the esophageal mucosa by lymphocytes
and eosinophils, hematoxylin-eosin stain, x200
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An important diagnostic criterion is the determination
of morphometric parameters — numerical indicators of his-
tological changes of a pathological nature. In HH type I,
the median of the height of the basal layer was 39.80 against
35.96 um in HH type II (Table 2).

In HH type I, the height of the basal layer was 69.4 %
higher (p < 0.01) than in the control group, and in HH
type 11, it was 53.0 % higher (p < 0.01). The papillae height
was considered unchanged if it did not exceed 50 % of
the total height of the epithelium; in the control group, it
was 67.50 (65.55; 70.50) um. The median of the papillae
height was 120.20 and 112.45 pum, respectively, in HH type I
and II, which is 78.1 and 66.6 % higher than in the control
group (p < 0.01). The expansion of the intercellular space
is not normally observed, but in our studies, its median was
3.66 um in HH type I, and 3.64 um in HH type II, which
indicates an irritating effect of refluxate on the esophageal
mucosa. One of the earliest diagnostic signs of damage to
the esophageal mucosa is the expansion of the intercellular
spaces of the epithelial layer occuring as a result of damage
to the intercellular junctions by the aggressive contents of
the stomach, which enters the esophageal lumen during
reflux.

Verification of Barrett’s esophagus involves morpho-
logical confirmation of the presence of the intestinal-type
epithelium in the lower segment of the esophagus. Barrett’s
esophagus was morphologically diagnosed in 8 patients with
HH type I. In 5 cases, intestinal metaplasia of the small- and

large-intestine type was noted in biopsy sections, and in 3
patients — severe dysplasia, which was characterized by cells
of the gastric (fundic and cardiac departments) epithelium.

Histological examination of Barrett’s esophagus iden-
tified three types of glandular epithelium in the esophageal
mucosa: specialized (particular) intestinal epithelium with
goblet cells, epithelium of the gastric fundus (surface fo-
veolar), and epithelium of the cardia of the stomach (tran-
sitional) (Fig. 3).

The surface epithelium of the esophageal mucosa of the
cardiac type mostly consisted of one layer of cylindrical cells
with apical localization of neutral mucin, identical to that
of the stomach. Intestinal metaplasia of the cylindrical cell
epithelium of the esophagus was characterized by the appea-
rance of goblet cells in the surface epithelium.

In the study of biopsy sections of the gastric mucosa in
HH type 1, signs of chronic non-atrophic gastritis (CNG)
were found in 16 (66.7 %) cases, chronic atrophic gastritis
(CAG) — in 8 (33.3 %) cases; in HH type II, patients were
diagnosed only with CNG.

In HH type I, the histological picture of CNG was cha-
racterized by inflammatory and structural changes in the
mucosa of the antral part of the stomach: in 8 cases, dysre-
generative processes prevailed over dystrophic ones with the
appearance of thickening of the surface epithelium and an
insignificant content of mucus, the presence of macrophages
in the dystrophically altered epithelium. Along with dys-
trophic and dysregenerative changes of the surface foveolar

Table 2 — Morphometric indicators of histological changes in the esophageal mucosa
of patients with HH, Me (Q25; Q75), um

. Statistical
Morphometric Control group HH type | HH type Il Lo
indicator (n=8) (n = 24) (n=10) S e
Height of the basal layer 23.50 (21.95; 24.20) | 39.80 (34.40; 41.80)* 35.96 (35.88; 36.03)* 0.456
Papillae height 67.50 (65.55; 70.50) |120.20 (115.55; 122.80)* | 112.45 (111.43; 113.48)* 0.086
Expansion . .
of the intercellular space 0 3.66 (3.54; 4.27) 3.64 (3.58; 3.65) 0.437

Note. * — p < 0.01 — statistically significant difference compared to the control group.
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Figure 3 — Pathological changes in the esophageal mucosa in HH type I: A. Barrett’'s esophagus:
severe dysplasia — pronounced inflammatory infiltration of the lamina propria of the mucosa
with lympho-plasmacytic infiltrate, hematoxylin-eosin stain, x200. B. Patient T., Barrett’s esophagus:
cylindrical cell metaplasia with complete intestinal metaplasia, hematoxylin-eosin stain, x100
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epithelium, infiltration of the lamina propria of the gastric
mucosa by inflammatory cells (lymphocytes, neutrophils)
was characteristic of CNG.

Lympho-plasmacytic infiltration was observed in the his-
tological picture of CAG, mainly in the area of the neck of
the pyloric glands. Glands, as a rule, were densely located,
without an inflammatory reaction (Fig. 4).

Patients with HH type 1 and CAG had a predominance
of dystrophic changes over dysregenerative ones: granular
and vacuolar cytoplasmic dystrophy of the surface foveolar
epithelium, in some places of which the mucoid mass oc-
cupied almost the entire cytoplasm, displacing the nuclei to
the basal part.

Morphometric changes in the mucosa of the gasrtic an-
trum were studied in 20 patients with HH type I and in 7 pa-
tients with HH type 11 (Table 3).

Compared to the indicators of the control group, the
thickness of mucosa in CNG against the background of
HH type I was 16.0 % greater (p < 0.01), in CAG — 20.4 %
(p < 0.05), in CNG against the background of HH type
II — 11.4 % (p < 0.05). Fundic glands in CAG and CNG

against the background of HH type I were longer than in
the control group by 56.0 (p < 0.01) and 47.3 % (p < 0.01),
respectively, and in CNG against the background of HH
type II — by 49.5 % (p < 0.05). The height of the surface
epithelium of the gastric mucosa did not statistically change
in either HH type I or type II. The height of the foveolar
epithelium of the gastric mucosa in CAG and CNG against
the background of HH type I was lower than in the control
group, by 26.4 (p < 0.01) and 16.0 % (p < 0.01), respective-
ly, and in CNG against the background of HH type I1, this
indicator was reduced by 33.0 % compared to the control
group (p < 0.05).

In 3 (8.11 %) cases, during the morphometric study of
the biopsy sections of the gastric mucosa, single accumu-
lations of lymphoid tissue with the formation of lymphoid
follicles without reactive changes in the basal layer of the
epithelium were revealed. Against the background of HH
type I, the depth of the pits in CAG was 9 % greater than
in CNG (p < 0.01), the height of the surface and foveolar
epithelium of the gastric mucosa was 16.6 (p < 0.01) and
14.3 % (p < 0.01) higher. At the same time, the length of

Figure 4 — Pathological changes in the gastric mucosa in HH type I: A. Chronic non-atrophic gastritis
of the antral part of the stomach with inflammatory neutrophil infiltration of the lamina propria of the mucosa,
hematoxylin-eosin stain, x200. B. Inflammation of the mucosa of the antral part of the stomach
in chronic non-atrophic gastritis, hematoxylin-eosin stain, x100

Table 3 — Morphometric indicators of the mucosa of the gasrtic antrum
in patients with HH type | and Il, Me (Q25; Q75), um

Morphometric Control group

HH type I (n = 20) HH type Il, CNG

parameters (n=28)

CNG (n =12)

CAG (n = 8) (n=7)

Thickness of mucosa 657.8 (638.0; 677.0)

763.3 (760.9; 784.3)**

792.0 (777.9; 799.1)* 732.6 (730.5; 734.6)**

Depth of pits 329.8 (324.9; 339.4)

316.4 (315.6; 318.4)**

344.8 (341.4;348.2) | 3175 (315.0;318.6)*

Length of fundic glands 276.6 (274.5; 285.4)

431.4 (426.5; 433.7)**

407.5 (406.1; 409.3)*** | 413.5 (413.1; 414.6)**

Height of the surface

epithelium of mucosa 31.8(31.5,33.1)

31.3 (30.3; 32.6)

36.5 (36.0; 37.2)*** 31.1 (30.7; 31.6)

Height of the foveolar

epithelium of mucosa

30.3 (29.0; 30.4)

22.3 (21.5; 22.6)**

25.5 (25.1; 26.2)***

20.3 (19.9; 20.5)**

Notes: * — p < 0.05; ** — p < 0.01 — statistically significant difference compared to the control group;*—p < 0.01 —
statistically significant difference in the indicators of patients with CNG and CAG against the background of HH
type I; * — p < 0.05 — statistically significant difference in the indicators of patients with CNG in HH type | and in
HH type II.
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the fundic glands of the gastric mucosa was 5.9 % greater
(p <0.01) in CNG than in CAG against the background of
HH type 1. When comparing the results of the morphometric
study of the gastric mucosa in patients with CNG against the
background of HH, a statistically significant difference was
found in such indicators as the thickness of the gastric muco-
sa (p < 0.05), the length of the fundic glands (p < 0.05), and
the height of the foveolar epithelium of the gastric mucosa
(p < 0.05), with a significant increase of these indicators in
HH type 1.

According to the detected changes, it can be assumed
that the development of lymphoid follicles in the antral part
of the stomach is a response to chronic inflammation. In
CNG, as in CAG, mainly diffuse infiltration of the lami-
na propria of the gastric mucosa was noted. As the activity
of the disease increased, an increase in the area of diffuse
infiltration was noted. The activity of the inflammatory pro-
cess was assessed by the composition of the inflammatory
infiltrate. Accumulation of lymphocytes, plasma cells, and
macrophages in the upper third of the gastric mucosa was
characteristic of CNG (Table 4).

Inflammatory leukocyte infiltrate of the gastric mucosa in
CAG against the background of HH type I was greater than
in the control group by 1.8 times (p < 0.01) and in CNG —
by 1.7 times (p < 0.01), and in HH type Il with CNG — by
1.5 times (p < 0.05). Special attention was paid to assessing
the expressiveness of infiltration by lymphocytes and plasma
cells. In CNG against the background of HH type I, lym-
pho-plasmacytic infiltration was observed mainly in the area
of the neck of the pyloric glands, the interfoveolar stroma of
the ridges. A statistically significant difference in the number
of lymphocytes compared to the control group was found in
CNG and CAG against the background of HH type I by 1.6
times (p < 0.01) and in CNG against the background of HH
type II — by 1.5 times (p < 0.05).

Macrophages, both in CNG and CAG, were 15 times
(p <0.01) higher against the background of HH type I com-
pared to the control group. In CAG and HH type I, inflam-
matory infiltration was observed, with a predominance of
plasma cells (by 8.1 times, p < 0.01 compared to the control)
in the area of the neck of the pyloric glands and in the in-
terfoveolar stroma of the ridges. The glands, as a rule, were
located densely without an inflammatory reaction.

In the control group, there were no neutrophils in the
gastric mucosa. In CNG against the background of HH
type I, the number of neurophils was 226.4 mm?, which is
1.3 times less than in CAG — 286.3 mm? (p < 0.01). Against
the background of HH type II, the number of neutrophil
leukocytes in the gastric mucosa was 231.6 mm?>.

Thus, when assessing the composition of the inflamma-
tory infiltrate of gastric mucosa in CAG and CNG, it was
found that the highest number of cells was observed in CAG
against the background of HH type 1.

Discussion

According to the literature, pepsin refluxate plays a key
role in damaging the basal membrane of the esophageal
epithelium as a factor contributing to the expansion of the
intercellular space [10]. In case of gastroesophageal reflux,
damage to the esophageal mucosa occurs, hydrogen ions
penetrate the cell and acidify the intracellular space, trig-
gering immune-mediated inflammatory mechanisms [11].

Histological criteria of esophagitis are an increase in the
height of the papillae and the basal layer of the epithelium.
The papillae height in esophagitis can reach up to 75.0 % of
the epithelial layer, and its increase is primarily due to the
release of mediators during inflammation that stimulate the
proliferation of fibroblasts, endothelium and smooth muscle
cells. An increase in the height of the basal layer indirectly
reflects an increase in the proliferation of its cells. The most
sensitive but weakly specific histological marker of reflux is
reactive changes on the part of the epithelium, characterized
by an increase in the height of the basal cell layer by more
than 15 % of the epithelial layer thickness or the elongation
of the papillae to the upper third of the epithelial layer. These
changes reflect an increase in desquamation of the strati-
fied epithelium of the esophageal mucosa [12]. The papillae
height increase is noted as a result of the death of the surface
layer cells due to the effect of acid reflux [13, 14]. Expan-
sion of the intercellular space is one of the main histological
markers of esophageal epithelium damage. Aggressive reflux
damages intercellular junction structures, which leads to the
expansion of intercellular spaces [10, 15].

Acute inflammation, characterized by the presence of
neutrophils and eosinophils, is an extremely specific sign for
esophagitis, as well as a significant increase in the content of

Table 4 — Cellular composition of the inflammatory infiltrate of the gastric mucosa against
the background of HH, Me (Q25; Q75), mm?

Composition Control group HH type | (n = 20) HH type Il, CNG
of infiltrate (n=8) CNG (n =12) CAG (n = 8) (n=7)

Lymphocytes 2128.8 (2075.4; 2179.0) | 3306.7 (3245.0; 3421.6)** | 3453.2 (3443.7; 3482.0)** | 3251.3 (3246.3; 3301.8)*
Plasma cells 543.0 (539.0; 556.0) 4211.3 (4155.6; 4225.1)** {4390.2 (4347.6; 4425.3)**#| 3951.6 (3951.4; 3986.9)**
Macrophages 51.5 (43.5; 57.0) 7415 (738.8, 751.4)* | 776.5 (7745, 780.1)* | 732.3 (726.8; 732.4)*
Neutrophils 0 226.4 (225.1; 234.5) 286.3 (283.4; 283.8)* 231.6 (227.5; 236.6)
Inflammatory 6258.0 10525.2 11556.3 9445.7
leukocyte infiltrate (5656.7; 6515.1) (10328.0; 10606.6)** (11182.1: 11995.8)*** (9095.5; 9493.5)*5

Notes: * — p < 0.05; ** — p < 0.01 — statistically significant difference compared to the control group; * — p < 0.05;
*# — p < 0.01 — statistically significant difference in the indicators of patients with CNG and CAG against the back-
ground of HH type I; * — p < 0.05 — statistically significant difference in the indicators of patients with CNG in HH

type I and in HH type II.

Tom 58, N2 3, 2024

www.gastro.org.ua, https://gastro.zaslavsky.com.ua 43



XipypriyHe AiKyBaHHS NATOAOTIT OpraHiB TpaBAeHHsl / Surgical Treatment of Digestive Pathology

intraepithelial lymphocytes in the epithelial layer of the lami-
na propria of the esophageal mucosa, which are normally
present in the basal sections between the epithelial cells. The
accumulation of a small number of lymphocytes and plasma
cells in the subepithelial parts of the biopsy sections is the
norm for the area of the esophageal-gastric junction [16].

The presence of eosinophils in the esophageal mucosa
indicates the development of chronic inflammation against
the background of HH [17, 18]. Esophagitis is diagnosed
by the presence of 1—15 eosinophils and/or neutrophils in
most fields of view in the lamina propria of the esophageal
mucosa [19]. Pathological changes in the esophageal epi-
thelium occur as a result of the release of toxic products of
eosinophil degranulation. Prolonged inflammation with a
predominance of eosinophils can also lead to tissue remo-
deling, which can be characterized by epithelial hyperplasia.
Such changes can cause serious complications, including
the formation of esophageal strictures [20, 21]. Moreover,
it should be taken into account that eosinophils produce
substances that affect the motility of the esophagus, causing
a slowdown in the esophageal clearance of reflux content and
increasing the time of contact with reflux gastric juice, thus
contributing to the development of reflux esophagitis. Also,
the presence of reflux can contribute to the appearance of
eosinophils in the esophageal mucosa [22].

Damage to the vascular bed of the esophageal mucosa by
acid refluxate releases vasoactive substances that contribute
to the development of edema and the migration of neutro-
phils and eosinophils to the inflammatory zone. Additionally,
the presence of lymphocytes in the esophageal mucosa is
explained by the fact that in reflux esophagitis against the
background of HH, damage to the esophageal mucosa oc-
curs [23, 24]. The combination of neutrophils, eosinophils,
and balloon cells in the esophageal mucosa with elongated
papillae in reflux esophagitis is considered a specific marker
of the disease [25].

Gastro-biliary reflux plays an important role in the deve-
lopment of Barrett’s esophagus and is observed in 2—14 % of
patients with gastroesophageal reflux disease [26]. However,
reflux is not always a prerequisite for the development of this
pathology. Almost 50 % of patients with Barrett’s esophagus
do not have reflux symptoms, and some studies reported
that Barrett’s esophagus occurs in 25 % of cases without
reflux symptoms. This suggests that reflux symptoms cannot
always be used as a predictor for the development of Barrett’s
esophagus [26].

The most significant factor in the development of cy-
lindrical cell metaplasia is gastroesophageal reflux, which
is a concomitant pathology in hiatal hernias. It is known
that with acid refluxate, metaplasia of the distal third of the
esophagus is more often characterized by the presence of car-
diac- or fundic-type epithelium, while with the prevalence of
alkaline refluxate, changes in the type of intestinal metaplasia
prevail. In their research, Shibli E et al. note the impact of
HH on the development of Barrett’s esophagus due to the
relationship between Barrett’s esophagus and esophageal
motility disorders, in particular, with a reduced amplitude
of esophageal contractions [27]. A close association between
HH and Barrett’s esophagus has been previously described in
the literature, as well as a correlation of Barrett’s esophagus

with HH. Meta-analysis over different years has shown that
the presence of HH is associated with an increased risk of
developing Barrett’s esophagus [28, 29].

It is important to note that HH often coexists with other
diseases of the abdominal organs. Gastritis is frequently diag-
nosed against the background of HH as a result of damage
to the integrity of the gastric mucosa. A comprehensive mor-
phological study, which included a quantitative and quali-
tative analysis of biopsy sections of the antral part of the
stomach of patients with HH, has found that the pathological
changes were in the form of chronic gastritis without atrophic
changes [12].

HH is accompanied by a high degree of activity of the
inflammatory process (increased inflammatory infiltration
of the esophageal mucosa, increase in the height of the basal
layer and papillae, expansion of the intercellular space). The
following histological picture is observed in HH: the glands
are separated by an infiltrate, where lymphocytes or plasma
cells predominate, inflammatory elements of the infiltrate,
penetrating through the epithelium into the gland lumen,
contribute to glandular atrophy. The morphological picture
of atrophic gastritis appears as inflammatory infiltration, re-
duction of gastric pits, shortening of fundic glands, increase
in the height of pits and surface epithelium [30].

According to our data, during the morphometric study
of the mucosal infiltrate of the gastric antrum in CNG, in-
flammatory processes are more often characterized by neu-
trophilic leukocytes in the composition of the infiltration.

Thus, the morphological study of biopsy sections of
the esophageal mucosa remains a highly sensitive, reliable
method of evidence-based medicine for the diagnosis of
esophagitis against the background of HH. The results of
our study showed that microscopic changes in the esophageal
mucosa in the form of esophagitis and hyperplastic changes
were diagnosed in all patients with HH. Chronic gastritis
was diagnosed based on histological data in both HH type 1
and type II. In the biopsy sections of the gastric mucosa,
both CNG and CAG were observed in HH type 1, and only
CNG — in HH type II. Such differences are explained by the
fact that in HH pathological changes in the gastric mucosa
develop more often due to its unnatural anatomical location.

Conclusions

1. HH is accompanied by the development of esopha-
gitis, the histological examination of which revealed an in-
crease in the height of the papillae, the basal layer, the ex-
pansion of the intercellular space, ballooning degeneration,
lymphocytic-neutrophilic and eosinophilic infiltration of
the esophageal mucosa. Morphometrically, the height of
the basal layer exceeds the norm by 86.9 % (p < 0.01) in HH
type I, by 68.8 % (p < 0.01) in HH type II, and the papillae
height — by 56.7 and 46.6 %, respectively (p < 0.01).

2. Barrett’s esophagus was histologically diagnosed in
23.5 % of patients with HH type I: in 14.7 % — intestinal
metaplasia of the small- and large-intestine type, in 8.8 % —
high-grade dysplasia.

3. In HH type I, CNG was diagnosed in 66.7 % of cases,
CAG — in 33.3 % of cases, and in HH type II, only CNG
was diagnosed in 100 % of cases. According to morphometric
studies of the gastric mucosa in CAG and CNG against the
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background of HH type I, a significant difference was found
in the depth of pits (p < 0.05), the length of the fundic glands
(p < 0.05), the height of the surface epithelium (p < 0.05)
and the foveolar epithelium (p < 0.05). Significant changes
between HH type I and type II were diagnosed regarding
the thickness of the gastric mucosa (p < 0.05). The highest
number of cells of the inflammatory infiltrate of the gastric
CO was observed in CAG against the background of type I
HH (p <0.05).
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ba6ivi O.M., LLlesyeHko b.®., Fariaap FO.A., lporom H.B., Muroctyea A.®., Meriwko O.11.
AY «HcTnTyT ractpoeHteponorii HAMH YkpaiHn», m. AHinpo, YkpaiHa

FicTOAOriIYHi 3MiHU CAM3OBOT OGOAOHKU CTPABOXOAY TA LUAYHKO
MNPV rPUXXAX CTPABOXIAHOIO OTBOPY Aiadparmu

Pestome. Axmyanvnicms. Mopdooriuti 3MiHA CIM30BOT 060-
sonku (CO) cTpaBOXomy 3ajiexXaTh Bifl TPUBAJIOCTI Tepediry
pedmokc-e3odarity. [1pu rpuxi cTpaBoxiZHOTO OTBOpPY Aiadparmu
(I'COM) I tumy MopdooriuyHi 3MiHM BUpaxKeHi, TPOCTEXKYEThHCS
Mepexi maToJOoTiYHOro MPOIIeCy Bil 3amajieHHs 0 MeTaruiasii/
nucruiasii, Toni sk ipu ['CO/L 11 Tumry 3minu CO cTtpaBoXomy Majio
BUpaxeHi. TakoxX CYIyTHBOIO MATOJIOTIEI0 € HASIBHICTh 3amajieH-
Hs1 CO 1uIyHKa, 110 BIUIMBA€E HA €TAIHICTh i CTPOKM JIIKyBaHHSI.
Mema: nocninnuTU ricToyoriyHi Ta MOpHOMETPUYHI BiIMiHHOCTI
CO ctpaBoxony Ta mutyHka 3aiexHo Bif turny ['COJl. Marepiaau
Ta MeToau. JloCmimKeHHs MPOBOAMIN Ha OioIciiHOMY MaTepiali
CO crpaBoxony Ta nutyHka y xsopux Ha [COJI (n = 34), akux
0yJ10 po3noAisieHo 3a1exHo Bin ii Turmy: [ Tum — akcianbaa 'CO/]
(n = 24) ta Il Tum — napaezodareansua 'CO/I (n = 10). [1yst Bu-
BUEHHSI TiCTOJIOTIYHOI CTPYKTYPH 3a TOIMOMOTOIO POTALIiITHOTO Mi-
kporoma PM60-EKA otpyuMyBaiu 6ionTtaTv TOBLIMHOIO 5—7 MKM
i mpoBoAWIIM 3a0apBJICHHS FeMaTOKCUTiH-e03uHOM. [1[06 otiHuTH
MopGhOMETPUYHI IaHi, 3pi3u GoTorpadyBain 3 BUKOPUCTAHHSIM
JIIOMiHecLIeHTHOro Mikpockomna XSZ-21 (YkpaiHa) Ta BUMipioBaiu
3a JOMOMOTIOI0 ITporpaMHoro 3abesneueHHs Image J.45S (CILA).
Pesyrvmamu. MopdosioriyHe n1oC/iIKeHHS TOKa3ajo, 10 PO3BU-
TOK TATOJIOTIYHUX 3MiH y CJIM30Biil 000JIOHIII CTpaBOXOmy Ha (poHi
I'CO/1 I Tuny cynpoBomKyBaBcsl 301IbIIIEHHSIM BUCOTH 0a3aJIbHOTO
mapy B 62,5 % BUIAIKiB, BUCOTH COCOUKIB — Y 66,7 %, pO3IINpeH-
HSIM MIXXKJIITHHHOTO TipocTopy — y 83,3 %, HasiBHiCTIO e03uHObI-
JiiB B iH(iasTpati — y 20,8 %, niMdoIIa3sMounuTapHoIO 3amaibHOI0
indinsrpauieto —y 75,0 % (npu 'COJI 11 tuny — y 70,0 %), 6a-
JoHHoOIo fereHeparttiero —y 33,3 % (nmpu FTCOJ I tumy — y 50,0 %

Bunazkis). CrpaBoxin bapperta criocrepiraBest B 23,5 % manieHTiB
i3 TCOJ I tuny: 14,7 % i3 HUX MaJX KUIIKOBY MeTaruasiio 3a
TOHKO- Ta TOBCTOKMIIIKOBUM TUIIOM, 8,8 % — IUCILIa3iio BUCOKOTO
crynienst. [Ipu T'COJI | tuny xpoHiuHUiT HeaTpodiuHUil racTpUT
(XHT) niarHocToBaHO B 66,7 % BUIMAIKIB, XpPOHIYHUI aTPObIUHUI
ractput (XAI') —y 33,3 %, a npu 'CO/J1 11 Tumny B ycix Bumaakax
cnoctepiraBcs XHI. 3a nanHuMu MopOMETPUYHUX ITOCTIIKEHb
CO unyHka, npu XAI Ta XHI Ha i TCO/I I Tuny BcTaHOBIIEHO
BipOTiAHy pi3HULIIO 3a rKUOKHOI0 sIMOK (p < 0,05), TOBXMHOIO
dynnanpaux 3a5103 (p < 0,05), BucoToto nmosepxHesoro (p < 0,05)
i smkoBoro emitenito (p < 0,05). Biporigxi 3minu mixk T'CO/1 I Ta
I tuny BusiBieHo momao ToirHu CO myHka (p < 0,05). Haii-
OUTBIITY KiTBKICTh KJTITUH 3anaibHOro iHdisrpaTty CO nuryHka
crioctepiranu ipu XAI Ha i TCO/ I Tumy (p < 0,05). Bucrosxu.
T'CO/l cynpoBOIXYETBCS PO3BUTKOM €30(ariTy, MpH riCTOJIOTiY-
HOMY JTOCTiI>KEHHI SIKOrO BUSIBJIEHO 30iIbIIEHHSI BUCOTU COCOY-
KiB, 06a3aJbHOTO LIapy, PO3LIMPEHHS MIXKIITUHHOTO MTPOCTODPY,
OaJIOHHY AeTeHepallilo, TiM(poIUTapHO-HEUTPOMDIIBHY i €03MHO-
¢inpHy iHbinbTpaiito CO crpaBoxomy. MopdomeTpuuHo BUCOTa
6azanpHoro wapy npu COJ | tuny nepesuiiye Hopmy Ha 86,9 %
(p <0,01), mpu FCOJ II Tuny — Ha 68,8 % (p < 0,01), a Bucora
COCOYKiB — BinmosigHo Ha 56,7 1 46,6 % (p < 0,01). CrpaBoxin
Bapperra ricrosoriuno aiarHoctoBaHo B 23,5 % xBopux i3 'CO/]
I tuny. IMpu 'CO/ I tuny XHI BusiBiieHo B 66,7 % BUMNankKis,
XAT —y 33,3 %, anpu [CO/] 11 Tumy Bci marientu manm XHI.
KirouoBi c10Ba: rpuxa cTpaBoxiqHOro otBopy miadparmu; ciu-
30Ba 000JIOHKA CTPABOXO/Y; CM30Ba 000JIOHKA IIUTYHKA; TiCTOI0-
TiYHUI Ta MOPHOMETPUYHUMN aHaTi3
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Impact of abdominal drainage on outcomes
after uncomplicated laparoscopic cholecystectomy:
a comparative clinical study

Abstract. Background. The most common laparoscopic procedure worldwide is laparoscopic cholecystectomy
(LC), which has become the gold standard in the treatment of symptomatic calculous and acalculous cholecystitis.
However, there is still considerable disagreement about the effectiveness of regular drainage after LC in reducing
postoperative morbidity. Materials and methods. This cross-sectional study was conducted on 200 randomly
selected patients. Out of 200, 100 were chosen with a drain (group A) and 100 with no drain (group B). The same
antibiotics were given to both groups postoperatively. Every patient has undergone LC using the standard four-port
method. The post-surgical complications were noted and compared. Results. The results of this study showed that
there was a statistically significant difference between group A and B in terms of length of hospital stay (P = 0.000),
with group A length of stay being more extended. Nausea and vomiting were slightly more often in group A than in
group B (P = 0.482, 0.153). Regarding abdominal pain, the distribution is as follows: 48.8 % in group A and 51.2 %
in group B. For the moderate level of discomfort, it was recorded in 44.4 % of patients in group B and in 55.6 % of
group A (P = 0.462). The current study also showed that using a drain significantly affected shoulder symptoms, which
were more frequent in group B (P = 0.000). Regarding port site infection, there was no significant difference between
two groups (P = 0.234). Finally, no patients developed deep vein thrombosis or postoperative ileus. Conclusions. In
this study, there is no practical benefit from routine subhepatic drain insertion during laparoscopic cholecystectomy.
Keywords: cholecystectomy; drain; cholecystitis; laparoscopy

Intfroduction

The most common laparoscopic procedure worldwide is
laparoscopic cholecystectomy (LC), which has become the
gold standard in treating symptomatic calculous and acal-
culous cholecystitis [1]. LC offers many benefits, including
a smaller wound, fewer postoperative breathing problems,
faster recovery, and shorter hospital stays [2].

Surgical drains are frequently used in abdominal surgeries
for therapeutic reasons, such as monitoring the drainage of
abdominal effusion to prevent bleeding or the development
of intra-abdominal abscesses and to remove debris; however,
their use is linked to higher rates of wound infection and
more postoperative abdominal pain [3, 4].

It has long been common practice to routinely drain the
abdominal cavity after various surgical procedures [5]. Since
LC is one of the most popular abdominal surgical proce-
dures, the problem of drainage has usually been considered
less critical. However, regular drainage after LC has become
a controversial issue. Most surgeons hope to prevent the de-

velopment of intra-abdominal abscesses by eliminating debris
and clots through the proactive placement of drains and the
timely detection of various postoperative problems [6]. A re-
cent Cochrane Database systematic review failed to provide
evidence for the use of drains in laparoscopic cholecystecto-
my, suggesting that there is no convincing evidence for the
benefit of drains in elective laparoscopic cholecystectomy [7].

The purpose of the study was to evaluate the advantages
and disadvantages of routine abdominal drainage and com-
pares the results of subhepatic drainage versus no drainage
after an uncomplicated LC.

Materials and methods

This is a cross-sectional study conducted in Al-Najaf
hospitals in Iraq from January 1, 2022, to July 30, 2022, in
which 200 patients were randomly selected according to the
criteria listed below. Out of 200, 100 were chosen for drain
(group A) and 100 for no drain (group B). A tube drain was
inserted in LC in sub-hepatic group A. The same antibio-
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tics were given to both groups postoperatively. Every patient
has undergone LC by the standard four-port method. The
post-surgical complications were noted and compared.

Subjects were observed for postoperative morbidity in the
form of pain incidence and severity; shoulder tip pain; wound
infection; duration of postoperative hospital stays; postope-
rative nausea and vomiting; DVT, post-operative mortality;
postoperative ileus.

Inclusion criteria: symptomatic cholelithiasis; acalculous
cholecystitis; gallbladder polyps smaller than one centimeter
in diameter.

Exclusion criteria: GB polyp greater than 1 cm; cholelithi-
asis with choledocholithiasis with jaundice; acute pancreati-
tis; carcinoma of GB; pyogenic mucocele GB; cholecysto-
hepatic duct; anomalies of GB; patients who experienced
severe consequences, such as damage to the bile ducts and
significant bleeding; pregnant women; patients who had
undergone higher laparotomy, other abdominal surgery, or
conversion to laparotomy were also excluded.

Patients were counseled about the advantages and disad-
vantages of subhepatic drainage or no drainage, and written
informed consent was obtained.

Anesthesia and surgery. A pre-anesthetic cheek-up was
done on every patient subjected to LC. Standard vital signs such
as ECG, noninvasive blood pressure measurement, and pulse
oximetry were checked before drug administration. All patients
underwent surgery while unconscious. When anesthesia was
induced, 1 g of ceftriaxone was administered intravenously for
antibiotic prophylaxis; the dose was repeated once 12 hours la-
ter. A 10-mm port was inserted through the umbilicus as part of
the regular four-port operation LC, and a pneumoperitoneum
was created by inflating CO, with a Veress needle 18.

Two 5-mm ports were placed in the subcostal region, and
another 10-mm port was placed below the xiphoid process.
During the development of pneumoperitoneum, intraabdomi-
nal pressure, gas volume, and gas flow rate were monitored.

The drain was removed 24 to 48 hours after surgery with-
out bile or blood. If there was a rupture of the gallbladder and
stone leakage, an attempt was made to remove the stones as
much as possible, and the subhepatic area was irrigated and
wholly aspirated. Drains (if present) were removed if the
discharge was less than 20 ml in the previous 24 hours using
one of the 5-mm orifices.

A numerical rating scale (Fig. 1) was used to determine
the degree of pain. During the first 24 hours, an intramuscu-
lar injection of 75 mg of diclofenac was administered every
12 hours. In the following 24 hours, diclofenac 50 mg orally
was administered every 8 hours. Nausea and vomiting were
assessed by asking the patients to answer yes or no.

Data were entered, managed, and analyzed using the Sta-
tistical Package for the Social Sciences version 27, Microsoft
Excel software, and EpiCalc 2000 software. Descriptive sta-
tistics are presented as frequencies, percentages, mean, and
standard deviation according to the variable type. Cross-tab-
ulation was used to assess the correlation between groups A
and B, and independent sample T-test and chi-square were
used to determine the significance comparison between A
and B groups. Finally, results and findings are presented in
tables and figures with an explanatory paragraph for each
using Microsoft Office Word software 2019.

1 2 3 4 5 6 7 8 9 10

\lllll‘lllll

Mild

— O

None Moderate Severe

Figure 1 — Numerical rating scale for pain [8]

Pain that is evident but has little impact on daily func-
tioning is referred to as mild pain intensity. Pain classified as
moderate occurs when it begins to impair some aspects of
functioning, such as mood, socializing, and sleep, but it does
not significantly interfere with various activities. Severe pain
intensity is defined as pain that significantly interferes with a
broad variety of activities and has taken on major importance
in the patient’s life [8].

Results

Table 1 — Mean and standard deviation for age
distribution in group A and B

Group N Mean De\ﬁ:ﬂion P value
A 100 38.76 13.4
A .
ge, years B 100 | 4086 | 142 | 0%
Table 2 — Gender distribution in group A and B
Group
A B Total | P value
female Count 76 82 158
% 481 51.9 | 100.0
Gender o |Cont | 24 [ 18 | @ 0.289
% 571 429 | 100.0
Total Count | 100 100 200
% 50.0 | 50.0 | 100.0

Table 3 — Relationship between groups A and B

and abdominal pain
Group
A B Total | P value
. Count 80 84 164
mild % | 488 | 512 | 100.0
Pain o G0t [ 20 [ 16 | 3 0.462
% 556 | 44.4 | 100.0
Total Count | 100 100 200
% 50.0 | 50.0 | 100.0
Table 4 — Relationship between groups A and B
and shoulder tip pain
Group
A B Total | P value
o Count 86 64 150
Shoulder % 57.3 42.7 100.0 0.000
tip pain os Count 14 36 50 '
y % | 280 | 720 | 100.0
Total Count | 100 100 200
% 50.0 | 50.0 | 100.0
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Table 5 — Relationship between groups A and B
and vomiting

Group
Total
A B P value
o Count 78 82 160
. % 488 | 51.2 | 100.0
Vomiting 0.482
Count 22 18 40
es
y % | 550 | 450 | 100.0
Total Count | 100 100 200
% 50.0 | 50.0 | 100.0
Table 6 — Relationship between groups A and B
and nausea
Group
Total | P value
A B
o Count 62 52 114
% 544 | 456 | 100.0
Nausea 0.153
es Count 38 48 86
y % 44.2 55.8 | 100.0
Total Count | 100 100 200
% 50.0 | 50.0 | 100.0

Table 7 — Relationship between groups A and B
and port site infection

Group
Total | P value
A B
o Count 92 96 188
Port Site 0/0 489 511 1000
infection Count | 8 4 12| 0%
es
J % 66.7 | 33.3 | 100.0
Count | 100 100 200
Total
% 50.0 | 50.0 | 100.0
Table 8 — Relationship between groups A and B
and hospital stay
Group N Mean De\ﬁtat:iun P value
i A 1 1.32 617
Hospital 00 3 0.6 0.000
stays, days B 100 1.02 0.140

Discussion

The gold standard for the treatment of cholelithiasis is
laparoscopic cholecystectomy. Compared with open surgery,
it has several advantages, including faster recovery times,
shorter hospital stays, better postoperative outcomes, and
fewer complications. For a long time, routine drainage was a
component of cholecystectomy. However, numerous studies
have found little evidence to support drainage after lapa-
roscopic cholecystectomy. However, there is still no clear
evidence for this procedure. Therefore, 200 patients in Iraq
were included in the current cross-sectional study, which
included two groups, A and B.

The results of this study showed that there was a statis-
tically significant (P = 0.000) difference between group A
and group B in terms of length of hospital stay, with

group A length of stay being longer (mean = SD = (1.320 =
+ 0.617) days), than that of no drain group (mean = SD =
= (1.020 £ 0.140) days). Similar results were also reported
by Nagpal A. et al. (2011), who found that the mean hospital
stay was longer in group A than in group B. Other conducted
studies of a similar nature found that drains prolonged hos-
pital stays [9—11]. Another study found that the length of
hospital stay was longer in the group with drains than in the
group without drains, suggesting that using drains prolongs
the time between admission and discharge [12].

Some patients (10 patients) in group A developed drain
site infections. Similar results are reported in a study that
advises against placing a drain during laparoscopic cholecys-
tectomy due to the increased risk of infection [13].

The current study also showed that using a drain sig-
nificantly affected shoulder symptoms, which were more
frequent in group B, P value is 0.000. Other studies, which
found no statistically significant difference in the incidence
of shoulder tip discomfort with the use of a drain, comple-
ment these findings [14, 15].

Another important finding of the study was that patients
in group A suffered from nausea and vomiting slightly more
often than patients in group B. However, these differences
were insignificant (P = 0.482, 0.153, respectively). Previous
studies reported similar results and found no statistically
significant difference between the incidence of nausea and
vomiting in the postoperative period with drain usage and
without drains [14, 15].

Regarding abdominal pain, in our study, there was no sig-
nificant difference between the two groups. A total of 48.8 %
of patients in group A and 51.2 % in group B reported mild
pain. For the moderate level of discomfort, 44.4 % of the
patients in group B and 55.6 % of the patients in group A
have moderate pain (P = 0.462). A study found that routine
drain placement after laparoscopic cholecystectomy not only
prolongs the length of postoperative hospital stay but also
causes pain or discomfort at the drain site [10].

In addition, in the current study, there was no statisti-
cally significant difference in postoperative ileus incidence
between patients in group A and group B, as none of the
patients included in this study developed postoperative ileus.

Regarding port site infection, there was no significant
difference between the two groups (P = 0.234).

Finally, no one of the patients included in this study de-
velops DVT.

Conclusions

In this study, routine subhepatic drain insertion during
cholecystectomy, which was performed laparoscopically, had
no practical benefit. It had no beneficial effects on postope-
rative nausea, vomiting, or relief of postoperative abdominal
pain. On the other hand, it prolongs hospital stay, hurts, and
makes the drainage site uncomfortable.

Recommendations

Routine use of drains in laparoscopic cholecystectomy is
not recommended.

It should be used only in complicated cases as an eye of
the surgeon inside the peritoneal cavity.

Further studies with a larger sample size are needed.

Tom 58, N2 3, 2024

www.gastro.org.ua, https://gastro.zaslavsky.com.ua 49



XipypriyHe AiKyBaHHS NATOAOTIT OpraHiB TpaBAeHHsl / Surgical Treatment of Digestive Pathology

References

1. Alli VV, et al. Nineteen-year trends in incidence and indications
for laparoscopic cholecystectomy: The NY State experience. Surg.
Endosc. 2017;31:1651-1658.

2. Keus F, Gooszen HG, van Laarhoven CJ. Open, small-incision,
or laparoscopic cholecystectomy for patients with symptomatic chole-
cystolithiasis. An overview of Cochrane Hepato-Biliary Group reviews.
Cochrane Database Syst. Rev. 2010. CD008318.

3. Bugiantella W, et al. To drain or not to drain elective uncom-
plicated laparoscopic cholecystectomy? A systematic review and me-
ta-analysis. J. Hepatobiliary Pancreat. Sci. 2014;21:787-794.

4. Picchio M, et al. Meta-analysis of drainage versus no drainage
after laparoscopic cholecystectomy. J.S.L.S. 2014;18:¢2014.00242.

5. Park JS, Kim JH, Kim JK, et al. The role of abdominal drai-
nage in preventing intra-abdominal complications after laparoscopic
cholecystectomy for acute cholecystitis: a prospective randomized trial.
Surg Endosc. 2015;29:453-7.

6. Kim EY, Lee SH, Lee JS, et al. Is routine drain insertion af-
ter laparoscopic cholecystectomy for acute cholecystitis beneficial?
A multicenter, prospective randomized controlled trial. J Hepatobiliary
Pancreat Sci. 2015;22:551-7.

7. Nagpal A, Goyal S, Abbey L, Singh A. Drainage in cholecystec-
tomy: Required or not? A Comparative Randomized Study in Northern
Indian Subjects. World Journal of Laparoscopic Surgery. 2012,5:63-66.

8. Jensen MP. Hypnosis for Chronic Pain Management. Ox-
ford University Press. 2011. Available from: http://books.google.ie/
books 2id=g49pAgAAQBAJ &pg=PA23 1&dg=Mark+P.+Jensen+Hyp-
nosis+for+Chronic+Pain+Management:+Self-Report+Mea-

Information about authors

sures+Assessing+Pain, +Pain- Related+ Beliefs+and+Coping, +and+-
Clinical+Success. +Copyright+%C2%A9+201 1+by+Oxford+Univer-
sity+Press&hl=&cd=1&source=gbs_api.

9. Rathi PK, Abdul Razaque Shaikh, Nandlal Kella, Rasool Bux
Behan. Laparoscopic Cholecystectomy without Drain in Selected Cases.
JLUMHS. 2011;10:23-26.

10. Ishikawa K, Matsumata T, Kishihara F, Fukuyama Y, Ma-
suda H, Kitano S. Laparoscopic cholecystectomy with and without ab-
dominal prophylactic drainage. Digestive Endoscopy. 2011;23:153-156.

11. Gouda El-labban, Emad Hokkam, Mohamed El-labban, Ali
Saber, Khaled Heissam, Soliman El-Kammash. Laparoscopic elective
cholecystectomy with and without drain: A controlled randomised trial.
J Minim Access Surg. 2012;8:90-92.

12. Halim A, Ahmad I, Igbal J, Khan Z. Role of drain in laparo-
scopic cholecystectomy. J. Med. Sci. (Peshawar, Print). 2011;19:49-53.

13. Gurusamy KS, Samraj K, Mullerat P, Davidson BR. Rou-
tine abdominal drainage for uncomplicated laparoscopic international
cholecystectomy. Cochrane Database of Systematic Reviews. 2007.
Is. 4. CD006004.

14. Picchio M, De Angelis F, Zazza S, Di Filippo A, Mancini R,
et al. Drain after elective laparoscopic cholecystectomy. A randomized
multicentre controlled trial. Surg Endosc. 2012;26:2817-22.

15. Hawasli A, Brown E. The effect of drains in laparoscopic
cholecystectomy. J Laparoendosc Surg. 1994;4:393-8.

Received 17.06.2024
Revised 20.07.2024
Accepted 15.08.2024 M

Waseem Ahmed El Katib, Assistant Professor, Department of Surgery, University of Kufa, Faculty of Medicine, Irag; https://orcid.org/0009-0003-6376-6281

Nasser Madhlom Meazher, Assistant Professor, Department of Surgery, University of Kufa, Faculty of Medicine, Irag; https://orcid.org/0000-0001-5040-8977

Afrah Hasan Jaddoa, Senior General Surgeon, Al Najaf Health Directorate, Irag; https://orcid.org/0000-0003-0597-929X

Abdul Rahman Kadhim Abdul Razag, Senior Anesthesia, Al Najaf Health Directorate, Irag; https://orcid.org/0000-0002-5623-1858

Alaa Jumaah Nasrawi, Professor of Pediatrics, Department of Pediatrics, University of Kufa, Faculty of Medicine, Najaf, Irag; e-mail: alaaj.nasrawi@uokufa.edu.ig; https://orcid.org/0000-0002-7638-2055

Conflicts of interests. Authors declare the absence of any conflicts of interests and own financial interest that might be construed to influence the results or interpretation of the manuscript.
Authors’ contribution. Waseem Ahmed El Katib, Nasser Madhlom Meazher — study design; Afrah Hasan Jaddoa — data collection; Abdul Rahman Kadhim Abdul Razaq — paper review, final

editing; Alaa Jumaah Manji Nasrawi — data analysis and paper writing.

Waseem Ahmed El Katib’, Nasser Madhlom Meazher!, Afrah Hasan Jaddod?,
Abdul Rahman Kadhim Abdul Razag? Alaa Jumaah Manji Nasrawi’

" Faculty of Medicine, University of Kufa, Iraq
2 Al Najaf Health Directorate, Najaf, Irag

BnAuB ApeHYBOHHS YePEBHOI MOPOXXHMUHU HO PE3YALTATU
MiCASl HOYCKAOAHEHOT AQNAPOCKOMIYHOT XOAELIUCTEKTOMII:
NOPIBHAAbHE KAIHIYHE AOCAIAXKEHHS

Pestome. Axmyaavnicms. HaiinolmypeHiiiomo J1anapocKoniyHo0
TPOIIETYPOI0 B YChOMY CBITi € JTAaTTapOCKOITiYHA XOJICIIMCTEKTOMIST
(JIX), s1ka cTaia 30JJ0TUM CTaHAAPTOM Y JIiKyBaHHi CUMIITOMATHY -
HOTO KaJIbKYJTbO3HOTO 1 aKaJIbKYJTbO3HOTO XoJerucTuty. [1pote Bce
111 iCHYIOTh 3HaYHi PO30iXKHOCTI 1110710 €(heKTUBHOCTI PEryJIsipHOrO
npeHyBaHHs micist JIX y 3HIKeHHI TTicsionepaliiifHoi 3aXBOpoBa-
HocTi. Mamepiaau ma memoou. 1le nepexpecHe TOCTIKEHHSs 0YJI0
poBesieHo 3a ydacTio 200 BUTankoBo BimiOpanux maiieHTiB: 100
BUKOHYBaJIM IpeHyBaHHs (rpymna A) i 100 — Hi (rpyna b). O6unsi
TPYIIM TICJISI oTiepallii MpUiMaiy OMHAKOBI aHTHOioTHKU. KoxkeH
narieHT mpoiiiios JIX 3a cTaHAapTHUM YOTUPUIIOPTOBUM METOIOM.
[MicnsionepartiitHi yckaaHeHHs Oy/Iv Bin3Ha4YeHi Ta MOPIiBHSHI.
Pe3yrvmamu. Pe3yasraTy IbOTO JOCiIKEHHS ITOKa3ay CTaTUCTUY-
HO 3HAYYIIy Pi3HUITIO MiX Tpyriamu A Ta b 111omo TpuBasocTi riepe-
oyBanHs1 B cTauionapi (P = 0,000), mpu 1iboMy JOBIIOIO BOHa OyJia B

rpyri A. Hynota it 6;110BaHHSI 3ycTpivaiucs Ae10 YacTillle B IpyIi A,
Hix y rpymi b (P = 0,482; 0,153). LLlo crocyeTbest abnoMiHATBHOTO
60JT10, TO PO3MOILT HAacTymHMIA: 48,8 % y rpymi Ata 51,2 % y rpymi b.
[MomipHuit piBeHb qruckoMdopTy 3adikcoBanuii y 55,6 % naiiieH-
TiB rpyru A i 44,4 % rpyrmiu b (P = 0,462). TToTouHe 1OCTiIKEHHS
TaKOX MMOKAa3aJ10, 1110 BUKOPUCTAHHSI IPEHAXy 3HAYHO BILTMHYJIO
Ha OuIb y TUIedi, sKuii OyB 611k yacTuM y rpymi b (P = 0,000). Lo
CTOCYEThCs iH(iIKyBaHHS B MiCTi BCTAHOBJIEHHSI TIOPTY, TO MiX ABOMa
rpynamMu He OyJ10 icToTHOI pizHuli (P = 0,234). Hapeniri, y 3komHoro
Talli€HTa He PO3BUHYJIMCS TPOMOO3 IITMOOKMX BeH abo Tricisionepa-
1[iiiHa KMIITKOBA HEMPOXiAHICTb. Bucrosxu. Y 11boMy TOCTiIKEHHI
He BUSIBJICHO MPAKTUYHOI KOPUCTI Bi/l 3BUMAITHOTO BBEICHHS TIi/-
MEeYiHKOBOIO APEeHaXY ITi/l Yac JanapoCKOIMiYHOI XOJIeLIMCTEKTOMIl.
Ki11090Bi ¢J10Ba: x0/1€LMCTEKTOMIS; APEHAX; XOJIELUCTHT; JIara-
POCKOITist

50 [ACTPOEHTEPOAOTIS, ISSN 2308-2097 (print), ISSN 2518-7880 (online)

Tom 58, N 3, 2024



TACTPOEHTEPOAOI'IA

OpuriHaOAbHI AOCAIAXKEHHS
Original Researches

GASTROENTEROLOGY

l[acTpoeHTepOoAOoriYHi 3aXBOPIOBAHHS Y Aiten / Gastrointestinal Diseases in Children

UDC 616.36-06:616.37-003.4-056.7]-053.2-07
Yu.G. Tsyunchyk’, .M. Shevchenko?, A.V. Tsyunchyk®, G.F. Stepanov’

" Odessa National Medical University, Odesa, Ukraine
2 Scientific-Research Institute of Translational Medicine, Odessa National Medical University, Odesa, Ukraine
8 Brookdale University Hospital Center, Brooklyn, New York, USA

DOI: https://doi.org/10.22141/2308-2097.58.3.2024.625

Transient elastography, ultfrasound imaging
and liver enzymes in diagnosis
of cystic fibrosis-related liver disease
in children

Abstract. Background. Liver disease is responsible for relevant morbidity and mortality in children with cystic
fibrosis. We aimed to assess the predictive value of a combination of transient elastography, ultrasound imaging
and serum liver enzymes for diagnosis of cystic fibrosis-related liver disease. Materials and methods. A total of
108 children aged 0—17 years with cystic fibrosis were examined. The fibrosis stage was determined using tran-
sient elastography. The activity of enzymes (alanine transaminase, aspartate transaminase, alkaline phosphatase,
gamma-glutamyl transferase, lactate dehydrogenase-5), ultrasound parameters of the liver at different stages of
liver fibrosis have been investigated. Results. Liver fibrosis of varying severity (F1-F4) was detected in 29.6 % of
patients with cystic fibrosis. Liver cirrhosis was observed in 14.8 % of children with cystic fibrosis. The association
between an elevated activity of alkaline phosphatase, gamma-glutamyl transferase, lactate dehydrogenase-5, an
enlargement of the left lobe of the liver and the degree of fibrosis F1-F4 was found. Moreover, a significant increase
in the size of the left lobe corresponded to a higher degree of fibrosis. A reverse correlation was detected between
the k coefficient (the ratio of the sizes of the right and left lobes of the liver) and the degree of fibrosis, with a greater
degree of fibrosis corresponding to a lower value of this parameter. The maximum enlargement of the left lobe of the
liver, the lowest value of the k coefficient, and the dilation of the portal and splenic veins were observed in patients
with liver cirrhosis. Conclusions. The transient elastography, changing of ultrasound liver parameters with elevated
activity of the alkaline phosphatase, gamma-glutamyl transferase, lactate dehydrogenase-5 could be used for early
diagnosis of cystic fibrosis-related liver disease.

Keywords: cystic fibrosis-related liver disease; transient elastography; ultrasound imaging

Introduction

Cystic fibrosis (CF) is the most common monogenic
autosomal recessive metabolic disorder among people of
European descent. It is characterized by a progressive course,
disruption of vital functions, early development of complica-
tions, premature disability, and a high mortality rate [1]. An
increased lifespan of CF patients contributes to the develop-
ment of severe pathology of hepatobiliary system [2, 3]. Liver
disease is responsible for relevant morbidity and mortality in
children with CF [2—5]. Literature reports indicate a high
frequency of liver involvement in CF (ranging from 20 to
80 %) with a characteristic asymptomatic course [5, 6]. It is

known that clinical manifestations of cystic fibrosis-related
liver disease (CFLD) occurred in the stage of established
cirrhosis, indicating the late diagnosis [4, 7]. There is a sug-
gestion about a correlation between hepatomegaly and the
severity of histological changes in the liver, and about the
high frequency of CFLD in males; there are differing opi-
nions regarding the association of liver involvement and CF
gene mutations [5—8]. From this perspective, it is essential to
assess the characteristics of hepatobiliary system involvement
in CF and to find the criteria for early diagnosis of CFLD.
The need for such research is supported by several authors
[1,8—14].
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The purpose of the study was to assess the predictive value
of a combination of transient elastography, ultrasound ima-
ging and serum liver enzymes for diagnosis of CFLD.

Materials and methods
An observational study with collecting of longitudinal
data from 108 children with CF attending the Cystic Fibro-
sis Center within the Regional Children’s Clinical Hospital
(Odesa, Ukraine) between 2010 and 2020 was performed.
Inclusion criteria for the study were: CF diagnosis; age 0 to
17 years; absence of other chronic comorbidities; informed
consent from both parents and the child for participation
in the research. Exclusion criteria were as follows: severe
congenital or acquired comorbidities; lack of consent from
parents and/or the child for participation in the study.
Patient involvement. Patients and their families (parents
or caregivers) were involved in the planning and conducting a
survey. They were intimately involved in the setting of priority
issues, defining research questions, outcome measures, and
design. Patient partners (parents or caregivers) promoted the
study to the target audience and played the key role in the
recruitment effort. They were central to dissemination of the
baseline information about the survey, which helped motivate
patients and community during and beyond the study. Final-
ly, they reviewed and confirmed the results and conclusions.
Patients attended the CF center at least once a year where
they had a traditional clinical examination. All patients had
genetic testing for the disease regarding CFTR mutation.
The hepatic status was evaluated in all patients, including
biochemical measurements (alanine transaminase (ALT),
aspartate transaminase (AST), alkaline phosphatase (ALP),
gamma-glutamyl transferase (GGT), and lactate dehydro-
genase-5 (LDH-5)), abdominal ultrasonography and tran-
sient elastography on the FibroScan® 502 (Echosens, Paris,
France). Elastography allowed for a quantitative assessment
of liver stiffness in kilopascals (kPa) and determination of
the fibrosis stage according to the METAVIR scale: liver
stiffness < 5.8 kPa corresponded to absence of fibrosis (F0),
5.9—-7.0 kPa — Fl fibrosis, 7.1—-9.4 kPa — F?2 fibrosis, 9.5—
12.5 kPa — F3 fibrosis, > 12.5 kPa — F4 fibrosis, or liver

cirrhosis [15, 16]. Liver biopsy was not performed due to its
invasiveness and the high risk of complications. The diag-
nosis of CFLD relied on classical criteria: if two or more
categories were present including abnormal liver function
tests (increase of ALT, AST, GGT above upper limits in at
least three consecutive determinations over 12 months after
excluding other causes), abnormal physical examination
(hepatomegaly, splenomegaly confirmed by ultrasonogra-
phy), ultrasonographic evidence of liver involvement or por-
tal hypertension, or biliary abnormalities [8].

Statistical data analysis was conducted using the software
package Statistica 10 (StatSoft Inc., USA) and the online
calculator SISA (Simple Interactive Statistical Analysis). To
test statistical hypotheses regarding differences in relative
frequencies in independent samples, odds ratios and the
achieved level of significance (p) were calculated. Differen-
ces were considered non-random when the probability was
p < 0.05. The biases from ignoring the frequency-matched
design in the analysis are relatively small and similar in mag-
nitude to those seen on conditional analyses. A conditional
logistic regression sensitivity analysis was performed using
the frequency-matched sets.

Results

From 2010 to 2020, 108 children aged 0—17 with CF
were examined. General clinical examination revealed he-
patomegaly, with the liver enlarged by 1 to 5 cm below the
costal margin in 98 patients (90.7 %). In 32 cases (29.6 %),
the liver was firm in consistency and painless, while in 10
(9.3 %), it had an uneven, nodular surface. Enlargement of
the spleen from 1 to 7 cm was observed in 8 children (7.4 %).
On ultrasound examination, most patients (88.9 %) exhibi-
ted heterogeneous acoustic structure of the liver. Clinical
manifestations of CFLD were characterized by a mild and
latent course, and the results of routine hematological and
biochemical studies were not informative for specifying
pathological changes in the liver parenchyma. Diagnosis of
structural abnormalities was only possible through modern
visualization methods. The distribution of CF children by the
severity of liver fibrosis according to transient elastography

Table 1 — Epidemiological characteristics of patients with CFLD, fibrosis F1-3, cirrhosis F4
and without CFLD in a cohort of children with CF

Total (n = 108) No CFLD (n=76) | CFLD,F1-3(n=16) | CFLD, F4(n=16)
Sex
Male 58 (53.7) 34 (44.7) 10 (62.5)* 14 (87.5)**
Female 50 (46.3) 42 (55.3) 6 (37.5) 2 (12.5)
Age group, years
0-3 20 (18.5) 18 (23.7) 2 (12.5) 0 (0.0)
4-6 34 (31.5) 24 (31.6) 6 (37.5) 4 (25.0)
7-9 30 (27.8) 20 (26.3) 4 (25.0) 6 (37.5)
10-17 24 (22.2) 14 (18.4) 4 (25.0) 6 (37.5)
AF508 mutation in genotype
Homozygote AF508 60 (55.6) 34 (44.7) 11 (68.8)* 15 (93.8)**
Heterozygote AF508 34 (31.5) 30 (39.5) 4 (25.0) 0 (0.0)
Other CFTR mutation 14 (12.9) 12 (15.8) 1(6.2) 1(6.2)

Notes: here and in the Table 2: data are presented as n (%); * — significant difference between patients without
CFLD and with CFLD, fibrosis F1-3 (p < 0.05), ** — significant difference between patients with CFLD, fibrosis
F1-3, and with CFLD, cirrhosis F4 (p < 0.05).
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(FibroScan, Echosens, France) was as follows: F0O (absence
of fibrosis) — 76 patients (70.4 %), F1 (minimal fibrosis) —
3 children (2.8 %), F2 (moderate fibrosis) — 5 children
(4.6 %), F3 (severe fibrosis) — 8 children (7.4 %), F4 (liver
cirrhosis) — 16 patients (14.8 %).

We compare three groups of patients: without CFLD,
with CFLD, fibrosis F1—3, and with CFLD, cirrhosis F4.
The comparison of epidemiological characteristics of pa-
tients are shown in the Table 1.

No difference in age (p = 0.05) was shown between pa-
tients with and without CFLD. However, there were signifi-
cant differences in sex category and CFTR mutations (ho-
mozygote AF508) between CFLD and non-CFLD patients.

When categorizing CF patients by age, a trend to CFLD
worsening with increasing life expectancy was observed.
Among children aged 0 to 3 years, CFLD was noted in 10 %
(95% confidence interval (CI) 3.14—23.14 %), 4 to 6 years —
in29.41 % (95% C1 13.74—44.25 %), 7 to 9 years in 33.33 %
(95% CI 16.17—49.82 %), and among those aged 10 to 17
years — in 41.67 % (95% CI 22.25—61.74 %). Given the pro-
gressive natural history of liver fibrosis, age is an important
risk factor for CFLD.

A significant predominance of males among CF pa-
tients with CFLD was found: fibrosis (F1-F4) was detected
in 41.38 % of boys (95% CI 29.29—54.70 %) and 16 % of
girls (95% CI 5.10—24.89 %). The odds ratio for develo-
ping CFLD in males compared to females was 3.7 (95% CI
1.47-9.29), and the relative risk of fibrosis F1-F4 was 2.59
(95% CI 1.24—5.85). Male gender in CF patients should be
considered an adverse prognostic factor for the CFLD.

The analysis of CF patient genotypes revealed that
among homozygotes for the AF508 deletion, the frequency
of CFLD was 43.33 % (95% CI 30.47—55.52 %), among
heterozygotes with the AF508 deletion together with other
mutations — 11.76 % (95% CI 1.07—-22.92 %), and among
patients with mutations other than AF508 — 14.28 % (95%
Cl14.17-32.17 %). The odds ratio for CFLD in patients with
the AF508 deletion in their genotype was 2.81 (95% CI 0.59—
13.36), and the relative risk was 2.23 (95% CI 0.67—13.25).

The assessment of the prognostic value of the studied
medical-biological factors regarding the development of
CFLD revealed high sensitivity, moderate specificity, and

positive prognostic value for the following parameters: age of
the CF patient over 7 years (0.63, 0.55, and 0.37, respective-
ly), and male gender (0.75, 0.55, and 0.41, respectively). It
is recommended to use the proposed criteria for identifying
high-risk group for the CFLD.

The ultrasound liver parameters and liver enzymes ac-
tivity (ALT, AST, ALP, GGT, and LDH-5) were assessed in
patients without CFLD, with CFLD, fibrosis F1—3, and
with CFLD, cirrhosis F4. The comparison of ultrasound and
laboratory characteristics of patients with and without CFLD
are shown in the Table 2.

We observed that the progression of fibrosis was associa-
ted with an enlargement of the left lobe of the liver. More-
over, a significant enlargement of the left lobe corresponded
to a higher degree of fibrosis (F1—3 and F4) (p < 0.05). An
inverse relationship was found between the k coefficient (the
ratio of the sizes of the right and left lobes of the liver) and
the degree of fibrosis (p < 0.05). The maximum enlargement
of the left lobe of the liver, the lowest value of the k coeffi-
cient, and the dilation of the portal and splenic veins were
detected in patients with liver cirrhosis (F4). The obtained
data support the rationale for using ultrasound liver parame-
ters for early diagnosis of CFLD.

Assessing the proposed criteria for early diagnosis of
CFLD revealed that the ultrasound parameters of the liver
had the highest positive prognostic value, namely the en-
largement of the left liver lobe (0.75), the k coefficient of the
right-to-left liver lobes (0.80), and the dilation of the portal
and splenic veins (0.88).

The ALT and AST activity remained within normal ran-
ges in CF patients with fibrosis stages FO-F3 but significantly
increased in those with cirrhosis F4 (p < 0.05). Therefore,
routine biochemical tests were not able to detect CFLD at
early stages.

We observed that the progression of CFLD was associated
with an elevated activity of ALP, GGT, and LDH-5, with the
highest activity in cirrhosis (p < 0.001). It also confirmed
the high sensitivity (0.94) and moderate positive prognostic
value of the elevated activity of ALP, GGT, and LDH-5 for
diagnosis of CFLD. The obtained data support the rationale
for using the elevation of ALP, GGT, and LDH-5 activity for
early diagnosis of CFLD.

Table 2 — Ultrasound liver parameters and liver enzyme activity in patients with CFLD, fibrosis F1-3,
cirrhosis F4 and without CFLD in a cohort of children with CF

Characteristics No CFLD (n = 76) CFLD, F1-3 (n = 16) CFLD, F4(n = 16)
Ultrasound liver parameters (upper normal limit)
Enlargement of the right lobe of the liver, mm 0.40 + 0.03 4.80 +1.10* 0.20 + 0.02
Enlargement of the left lobe of the liver, mm 0.40 = 0.02 194 +1.1* 31.5+1.4*
Coefficient k of the liver lobes ratio 1.60 £ 0.10 1.30 + 0.08" 1.00 + 0.30**
Portal vein dilation, mm 0.0+ 0.0 0.0+ 0.0 2.5+ 0.5
Splenic vein dilation, mm 0.0+ 0.0 0.0+ 0.0 1.9+0.3"
Liver enzyme activity
ALT, IU/L 235+1.3 28.7+4.7 72.4 +14.8*
AST, IU/L 18.7 £ 2.1 295+24 69.6 + 2.8
ALP, 1IU/L 320.3 +9.3 455.8 + 39.3" 628.1 + 47.5**
GGT, IU/L 28.6 + 3.1 54.3 + 8.1* 128.3 + 21.2**
LDH-5, % 76+04 23.0+1.8* 32.3 +4.3**
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Discussion

The use of advanced medical technologies, aggressive
therapeutic regimens, and transplantation programs in CF
patients has become an objective factor contributing to an
increase in the frequency of late complications of the di-
sease. CFLD is the second leading cause of death after lung
complications [1—4].

In-depth research into the features of CFLD was con-
ducted in 108 children with CF. Clinical manifestations of
biliary pathology differed with a mild and latent course, and
the results of routine biochemical tests were not informative
for detecting pathological changes in the liver parenchyma.
Diagnosis of structural abnormalities required modern ima-
ging methods with the detection of fibrosis severity using the
METAVIR scale.

The conducted transient elastography of the liver (Fibro-
Scan, Echosens, France) showed the absence of fibrosis in
70.4 % of CF patients and the presence of fibrotic changes of
varying severity in 29.6 % (with a range of liver elasticity me-
dian values from 5.9 to 49.0 kPa), with half of them (14.8 %)
having liver cirrhosis. The results indicate a high frequency
(in every third patient) of CFLD, which can lead to a fatal
outcome and is consistent with previous research findings
[1,3—6, 19-21].

The trend of progressive CFLD with increasing patient
lifespan has been established: liver involvement was observed
in 10 % of children aged 0—3 years, 29.41 % aged 4—6 years,
33.33 % aged 7—9 years, and in 41.67 % of those aged 10—17
years. These findings confirm the association between the
severity of CFLD and disease duration. These results align
with existing literature data on the increasing frequency and
severity of hepatobiliary system involvement in CF with pro-
longed patient survival [1, 5—8, 17—19].

The study revealed a significant predominance of
males among patients with CFLD: fibrosis (F1-F4) was
observed in 41.38 % of boys and 16 % of girls. Therefore,
CFLD occurs much more frequently in boys than in girls.
The odds ratio of developing CFLD in males compared
to females was 3.7 (95% CI 1.47-9.29), and the relative
risk of CFLD was 2.59 (95% CI 1.24—5.85). Male gender
in CF patients is considered an unfavorable prognostic
factor for the development of CFLD. These results are
consistent with findings from some authors, indicating
a high frequency of hepatobiliary system involvement in
males and the predominance of cirrhosis formation in
boys [1, 3, 5, 21].

The study confirmed a high frequency of CFLD among
homozygotes for the AF508 deletion (43.33 %) compared to
heterozygotes with the AF508 deletion together with other
mutations (11.76 %) and among patients with mutations
other than AF508. The odds ratio for developing CFLD in
CF patients with the AF508 deletion was 2.81 (95% CI 0.59—
13.36), and the relative risk was 2.23 (95% CI 0.67—13.25).
It is known that among the studied mutations of the CF
gene, there is no specific mutation that directly causes liver
involvement [5, 6, 10, 14, 21].

The progression of CFLD was accompanied by an ele-
vated activity of serum enzymes, including ALP, GGT, and
LDH-5. The direct correlation was revealed between the
elevated activity of ALP, GGT, and LDH-5 and the degree

of fibrosis from F1 to F4 (p < 0.05). These findings are
consistent with the results of previous scientific studies
[11-13, 16—21].

The progression of CFLD was associated with an en-
largement of the left lobe of the liver and decreasing coeffi-
cient k (the ratio of the sizes of the right and left lobes of the
liver). The correlation was found between these deviations
and the degree of fibrosis from F1 to F4 (p < 0.05), which is
in line with reports from some researchers [17—21].

Conclusions

The combined use of transient elastography (FibroScan)
with elevated activity of the ALP, GGT, and LDH-5 enzymes
and changing of ultrasound liver parameters (enlargement
of the left lobe of the liver, a reduction in the k ratio of the
sizes of the right and left lobes of the liver, dilatation of the
portal and splenic veins) could be used for early diagnosis
of CFLD. The age of a patient with CF over 7 years, male
gender and the presence of AF508 deletion in the genotype
have a high positive predictive value for CFLD with liver
fibrosis and cirrhosis.
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" OAeChK HALIOHQABHWY MeAYHUM yHiBepcuTeT, M. Oaecaq, YkpaiHa
2 HQyKOBO-AOCAIAHW IHCTUTYT TOQHCASILIIMHOT MeALMHW, OAEChKA HALIIOHQAbHUA MEANYHUA YHiBEpCUTET, M. OAeca, YKpaiHa
3 NiIKQPHSIHWY LIEHTP YHIBEpCUTETY bpyKkaennq, bpykaiH, Hero-Mopk, CLLUA

TpaHsieHTHa eAacTorpadist, YAbTPA3BYKOBA Bi3yQAi3aLLisl TO NeYiHKOBI pepMeHTH
B AIQrHOCTULi XBOPOGU NeYiHKM Npu MyKOBICLIMAOSI B AiTen

Pestome. Akmyaasnicmo. XBopoba MeviHKy € IPUUNHOIO 3HAYHOT
3aXBOPIOBAHOCTI Ta CMEPTHOCTI HiTell i3 MyKoBicuumo3oM. Me-
moro docaidxwcenns Oyia OlLiHKA MPOTHOCTUYHOI IIIHHOCTI TpaH-
3i€eHTHOI eacTorpadii, yIsTpa3ByKOBOI Bidyari3allii i Te4iHKOBUX
(bepMEHTIB 111010 AiarHOCTUKM XBOPOOU MEUYiHKU MPU MYKOBiC-
uuno3i. Mamepiaau ma memoou. O6¢texxeHo 108 miteit Bikom
0—17 pokiB, xBopux Ha MyKoBiciuno3s. Cramito ¢iopo3y Bu3Ha-
YyaJii 3a JOITOMOTOIO TpaH3i€eHTHOI eacTorpadii. JocaimkyBanu
aKTUBHICTb epMeHTIB (alaHiHaMiHOTpaHC(depasa, acrapTar-
MiHoTpaHcdepasa, ayxHa docdaraza, ramma-riayTaMiaTpaHc-
depasza, nakraraerigporeHasa-5), yabTpa3ByKoBi mapaMeTpH Ie-
YiHKU Ha Pi3HUX cTafdisx ¢Giopo3sy. Pesyaemamu. Y 29,6 % xBopux
Ha MYKOBICIIMI03 BCTAHOBJIEHO (hiOpO3 MeUiHKKU Pi3HOTO CTYMEeHS
BupaxeHocri (F1-F4), y 14,8 % niarHocToBaHO IIMPO3 MEYiHKHU.
BusiBneHwmit 38’s130K MixX MiIBUIIIEHHSIM aKTUBHOCTI JIy>KHOI (hoc-
darasu, raMMma-TayTamiaTpaHcdepasu, JaKTaTaeTiaporeHa3u->5,

301JIbILIEHHSIM JIiBO1 YACTKU TMeYiHKU Ta cTyneHeM ¢ioposy F1-F4.
Kpim Toro, 3HauHe 30iJ1bllIEHHSI PO3MipiB JIiBO1 YaCTKU BiAIOBi-
I1aJio BUILIOMY CTyTIeHIo (hibpo3y. BusiBiieHO 3BOPOTHY KOPEJISIIit0
Mix KoeditieHTom k (cTiiBBimHOIIEHHS pO3MipiB MpaBoi Ta JIiBoi
YaCTOK MEeYiHKMU) i cTyrneHeM (idbpo3sy, IpuuoMy BUILIOMY CTYIICHIO
(hibpo3y BianoBizano MeHIle 3HaYEHHS LIbOTO Mapamerpa. Y XBo-
PpHYX Ha LMPO3 MEUYiHKU CIOCTEPirasocs MakCMMasabHe 30iIbLIeH -
HSI JIIBOI YaCTKM TIeUiHKM, HaliMeHIIe 3HaYeHHs KoedilieHTa k,
PO3IIMPEHHSI TiaMeTPiB BOPITHOI Ta ceJIe3iHKOBO1 BeH. Buchoexu.
TpanzienTHa enacrorpadisi, 3MiHU yJIbTPa3BYKOBMX MapaMeTpiB
MEeYiHKM pa3oM i3 MiIABUIIEHO aKTUBHICTIO JTyXXHOI (pocharasu,
raMma-riIyTaMinTpaHcdepasu, JaKTaTAeriaporeHa3n-5 MOXYTh
OyTH BUKOPHUCTAHI IS pAaHHBOI 1iarHOCTUKU XBOPOOU TMEeUiHKU
MpU MyKOBICIIUI03i.

KirouoBi ciioBa: mykosicimmos; xBopoba MmediHKK; TpaH3i€HTHA
enacrorpadist; yIsTpa3ByKoBa Bidyarizallist
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" YKpQiHCbKA HAYKOBO-MPAKTUYHK LLEHTD eHAOKPUHHOI Xipypril, TOQHCIAQHTALT @HAOKDWHHWX OPIQHIB | TKOHMH
MQO3 YkpaiHu, M. Kuis, YkpaiHa
2 HQLIOHQABHNV YHIBEPCUTET OXOPOHU 3A0POB ST YKPQiHM imeHi M., LLyrivka, m. Kuis, YkpaiHa

lNMopiBHAABHO e eKTUBHICTb | 6esneKka
OHTAroHicTiB AOPAMIHOBUX peLenTopis
NMPU rOCTPOIHTECTUHAABHUX PO3ACAAX

Pestome. MpokiHeTukn — we npenapatu, Lo MiACHIIOTL | KOOPAUHYIOTb CKOPOYEHHS IT1afKoi MycKynaTypu
LLISTYHKOBO-KULLIKOBOIO TPAKTY, MiABULLYHOYMN LLUBUAKICTE CIIOPOXHEHHS LLITYHKA. BOHM 3aCTOCOBYIOTLCS U151 JTIKY-
BaHHS LLUMPOKOIro CrieKkTpa po3siafiB MOTOPUKN, TAKUX K (PYHKLIOHaIbHa AUCTIerCisi, racTporapes abo XpOoHiYHUIA
igionatnyHmyi 3arnop. Y BCboMYy CBITI JOCTYIHI PI3HI Kilacu MPOKIHETUYHUX areHTiB 3 PISHUMU MexaHi3mamu ii.
3okpema, y KniHi4HV pakTULi 3aCTOCOBYOTLCA IHIIGITOPU XoniHecTepasu (MipuaoCTUrMiH, HEOCTUIMIH), aroHICTY
MYyCKapuHOBUX peLentopiB (6eTaHexos), aroHicTy rpeniHy (penamopesiH), aroHicTn MOTUIIHY (epUTPOMILUH,
MmiTemuuHan), aroHict 5HT -peyenTtopis (npykanonpus, Teracepos, Mocanpups), aHTaroHicty 4ogamiHoBoro
D2-peyenropa. Hav4acTile B KAiHI4YHIV ApaKTuLi 3aCTOCOBYIOTL aHTaroHictn goghamiHosoro D2-perjentopa, Taki ik
MeTOKJ/10Mpamig, AOMNEPUAOH Ta itonpul. Heasaxarodm Ha CBOK eheKTUBHICTb, METOK/IONPaMig MOXe BUKINKaTU
ekcTparnipamigHi Mo6iuHi echeKTu, Lo 0BMEXYE VOoro LLIMPOKe BUKOPUCTAHHS | BUMarae o6epexHocTi. 3acTocyBaHHs
LoMrepunoHy, 0cobnmBo B 4o3ax rnoHas 30 Mr/0oby, Moxe 6yTv 06MEXeHEe MOTEHUIIHUMY MOBIYHUMYN echeKTamu
3 60Ky cepus, BKITIOYHO 3 10[0BXeHHsIM iHTepsarny QTc, Taxikapgieto 3a Tmrnom torsade de pointes, ceprio3Horo
LLISTYHOYKOBOK apuUTMIEIO | parToOBOK CepLieBO CMePTIO. Ha BiagmiHy Bif Unx MPOKIHETUKIB iTornpusg € eGheKTUBHUM
MPOKIHETUYHUM 3aC060M 3i CrIpUATIIMBUM Npoghinem 6e3neku. Big iHLmx npenaparis, O CTUMYIIIOIOTL PYXOBY
OYHKUiIO LLITYHKA, ITOMpuAY riQpoXIopua BArigHO BIAPISHAETLCSA MOEAHAHHSIM MOABIVMIHOrO MexaHi3My npOKIHETUYHOI
Al Ta BifCyTHICTIO Ceprio3HUX MOGIYHUX eeKTIB, XapakTepHuX 4715 iIHLLUMX rpenapariB, TakuX K ekcTpanipamigHi
eqeKTH, rineprnponiaKkTMHeMIs i HECNPUATIINBUY BI/IMB Ha CepLeBO-CYANHHY CUCTEMY .

Knrou4oBi cnoBa: npokiHeTuku,; aHTaroHicti oghamiHoBux peLentopis; ironpug

IIpoxiHeTKM — IIe KJ1ac Pi3HOPITHUX JIKiB, SIKi ITiI-
CUJTIOIOTH i KOOPAWHYIOTh CKOPOUEHHSI IIaKOI MyCKYyJa-
TypH IIUIyHKOBO-KMIIKoBoro TpakTy (LLIKT), mocuioroun
CTIOPOXKHEHHS IIUTYHKA i IPOXO/IKEHHS BHYTPIllTHBOTIPO-
CBITHOI'O BMIiCTY 110 TpaBHOMY KaHany. Lli mpenapartu 1ium-
POKO 3aCTOCOBYIOTH ISl JTiKyBaHHSI IIIMPOKOTO CIIeKTpa
posnaniB Motopuku KT i moB’s13aHUX 3 HUMU CUMIITO-
MiB, HaBiTh HE3BaXKalOUM Ha OOMEKEHICTh BUCOKOSIKICHUX
nmokasziB. HailuacTinie mpoKiHEeTUKHM 3aCTOCOBYIOTh IPU
TaKuX AyXe MOIIMPEeHUX, ajie HedaTaalbHUX (PYHKIIIO-
HaJIbHUX po3Janax, Sk ¢pyHKioHaabHa aucrerncis (1),
racTporape3 adbo XpoHiUHMI igiomaTuuyHMii 3amop [1, 2,
9, 10, 15, 20].

VY BChOMY CBITi JOCTYIIHI pi3Hi TPYNHU MIPOKIHETUIHUX
areHTiB 3 pi3HUMU MexaHi3MaMu nii. 3oKkpema, y KJIiHiu-
Hill MpaKTUIli 3aCTOCOBYIOTH iHTiIOITOpU XOJIiHecTepa3u
(TMipUAOCTUTMIH, HEOCTUTMIiH), aTOHICTU MyCKapUHOBUX
pelenTopiB (0eTaHexo1), arOHICTH IpeJliHy (peJaMopeiH),
aroHiCTH MOTWIiHY (€PUTPOMILIMH, MITEMIIMHA), aTOHICTH
SHT,-penienTopiB (MpyKajJonpua, Teracepoi, Mocamnpua),
a"TaroHictu godaminoBoro D2-perenTopa (MeTOKIOIpa-
Mmin, nomrnepuaoH, itornpun) [5]. Yepe3 BeuKy KIiHIYHY
moTpeOy 6araTo HOBMX JIiKiB 3apa3 JOCIIIKYIOThCSI a0
HeII0JJaBHO BUBEEHI Ha puHOK. He3Baxkaroun Ha Te, 1110
BOHU B LIJIOMY BBaXaroTbcsl 0€3MEYHUMMU, TOCUThH YACTO
TMOBITOMJISIETBCSI TTPO TTOTEHIIMHI cepito3Hi MoOiuHi epekTn
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IJIST NESIKUX i3 1UX areHTiB, 110 BUKIUKAE 3aHETTOKOEHHS
111010 BCiX areHTiB, MO3HAYEHUX K MPpOKiHeTuKU. Hampu-
kian, Ha moyatky 2000-x pokiB 1osiBa Ha papMaleBTAY-
HOMY PpMHKY IIM3aTlpUay i Teracepomy OyJia MmoB’si3aHa 3
BEJIMKMMU OYiKyBaHHSIMU, 1ii MpernapaTty noyaiy IUpoKo
BUKOPHMCTOBYBATHCh, OJTHAK TIi3Hillle BOHU OYyJIM BUJIyYeHi
yepe3 3aHENMOKOEHHS I0JI0 MOXJIMBUX CEPLIEBO-CYINMHHUX
no0iYHuX epeKTiB, BKIIOUYHO 3 apUTMIisIMU (X04a Terace-
PO KiJIbKa pOKiB ITOTOMY MiCJISI TOJATKOBUX AOCTiIXKEHb
MOBEPHY/IM Ha prHOK). Haliuacriire B KTiHIYHIM mpaKTULI
3aCTOCOBYIOTh aHTaroHicTn godaminoBoro D2-penenTopa,
TaKi SIK METOKJIOTIpaMill, TOMIEPUIOH Ta iTOMPKI.

MeTtokionpamin 6yB po3pobieHuii e B 1964 potri, BiH
i€ IIJISIXOM TIpUTHiYeHHST nodamiHoBux D2-perienTopis i
cepoTtoHiHoBuX peuenTopiB 5-HT, y Mo3Ky, a Takox 06J10-
KyBaHHs1 D2-pelienTopiB i MyCKapuHOBUX PELICTITOPIB Y
KUIIEYHUKY. BiH TakoX mi€e sIK aroHict nmepudepuaHux
peuenropiB ceporoHiny 5-HT, [5, 8]. MeTtokyormnpamiz €
e(eKTUBHUM IPOTUOIIOBOTHUM 3aCO00M IIEHTpaJIbHOI Ta
nepudepuyHoi Iii Ta cTaOKUM MPOKIHETUKOM Y KUIIIeY -
HUKY, IKWi1 HallyacTille 3aCTOCOBYIOTh MPU racTpornapesi
Oyab-sikoro reHesy [14, 17, 19]. 3arasom BiH BUSIBISIETbCS
KpallluM, HiX r1ane6o, y 3MeHIIeHHI HYIOTU 1 AesIKUX Ta-
CTPOIMapeTUYHUX CUMIITOMIB, ajie MoTo epeKTr He 3aBXIU
BiZITIOBINAIOTH MOTAHNM Y KJIIHIYHIX BUIPOOYBaHHSX. Mloro
e(DeKTUBHICTb, 3Ma€ThCS, IMTOPiBHIHHA 3 JOMIIEPUIOHOM
i IM3anpuaoM; OgHAK, Ha BiAMiHy Bill JOMIIEpUIOHY, BiH
MOXe BUKJMKATH eKCTpallipaMigHi moOiuHi epeKTu, 1110
00MeXYy€e MOoro IIMPOKEe BUKOPUCTAHHS 11 BUMarae o0epex-
Hocri [8, 14, 17, 19].

Jlomnepuion OyB yrniepiie cuHTe3oBaHui y 1974 poui,
BiH € O0€H3MMia30J0BOI0 CITOJIYKOIO Ta aHTaroHiCTOM
nepudepuuHux D2-peuenTopis, 1110 B3aEMOiIOTh 3 XO-
JIIHEPTIYHOIO CUCTEMOIO Ta OTIOCEPEKOBYIOTh MEePEeBaXK-
HU iHTiOyI0uMit edekT fodamiHy Ha TanKy MycKyaaTypy
[18]. Ha BimMmiHy Bim MeTOKJIONIpaMioy BiH HE IIPOHUKAE
yepe3 reMatoeHliiedaniuHuit 6ap’ep, a oTke, aKTUBHICThb
i MOOiuHI edeKTU MaloTh Miclle MepeBaKHO Mo3a LieH-
TpaibHOIO HepBoBolo cuctemolo (IIHC) [26]. Jommepu-
JIOH LIMPOKO BUKOPUCTOBYETHCSI B YChOMY CBiTi IPOTSTOM
OCTaHHIX 25 poKiB [uis jTiKyBaHHs ractponapesy i ]I, aki
€ HailBiTOMIIIMMHU TTOKA3aHHSMU 10 MOTr0 3aCTOCYBaHHS.
Ha xanb, mommnepunoH OyB IMOB’SI3aHUM 3 MOTEHLIMHUMU
nobGiyHNMU edeKTaMu 3 OOKY ceplis, BKIIOYHO 3 TTOA0B-
KeHHsM iHTepBany QTc, Taxikapai€elo 3a TUIOM forsade de
pointes, CEpO3HOIO IUTYHOUKOBOIO apUTMI€IO Ta PariTOBOIO
cepieBoro cmeprio [18—20, 26]. YUepes 11i pU3UMKK HOT0O B~
KOpPUCTaHHS OYyJIO CyBOpO OOMEXEHO B 0aratbox KpaiHax i
BiH HiKos1 He OyB 3apeecTpoBanuii y CLLA, xoua y Benukiit
KiUJIBKOCTI HeJleraJbHO HAaOXOOUTh Yy 110 KpaiHy 3 Mekcu-
ku it Kananu. Binabin BUCOKi piBHI JOMITIEpUIOHY B KPOBI
MOB’sI3aHi 3 MiABUIIEHUM PU3UKOM IIUMX CEPLIEBUX ITOIiiA.
OpHak oCcTaHHI 3MiHM, BHeCeHI €BPOINEICHKOI0 MEINIHOIO
areHiieo (EMA), 103BOJIMIN JOMIIEPUIOHY TTOBEPHYTH -
Cs1 Ha pMHOK i3 YiTKUMM MOIepeIKeHHAMU. MeTaaHani3
BUSIBUB, 1110 JOMIIEPUIOH Yy CTAHIApPTHUX TOO0OBUX 103aX
(<30 Mr/nmeHb) He MiABUILYE PU3UK CEPLIEBO-CYIMHHUX 10~
Iiif TOPiBHSHO 3 BULIMMU J03aMU i ITOB’sI3aHUI 3 MEHIITUM
CeplIeBO-CYAMHHUM PU3MKOM MOPiBHSIHO 3 METOKJIOMpa-
minom [8]. OTxe, HOMIIEPUAOH PO3IIISIAAETHCS SIK edek-

TUBHUI MPOKIHETUIHMUI IIperapat Ipu QyHKIIOHATbHIN
nucnencii Ta giabeTuyHoMy ractponapesi. He3paxarouu
Ha Te, 1110 BiH Ma€ MOAIOHMI 10 METOKJIOIIpaMiny TepareB-
TUYHUI TTPOiJib, Ha BIIMIHY Bill METOKJIOTIpAMIy JOMITE-
PUIOH He MPOHMKAE yepe3 remaroeHIedaliuyHuil 6ap’ep
i ToMy He Mae HeratuBHoro BrunBy Ha [IHC, BkitouHo 3
excTparipaMiTHiuMK nobidHuMy edektamu. HMoro cepiie-
BO-CYIMHHI YCKJIaTHEHHS, MOXKJINBO, Oy/IU IIepeOolliHeHi B
MOMepeHIX JOCTIKeHHsIX, i HrKYi 1031 (30 Mr/neHp abo
MEHIIIe), iIMOBIpHO, MalOTh III¢ MEHIINI MOTEHIIial 11010
cepleBO-CYAMHHUX MOOiuHMX edekTiB. OmHaK ciig OyTr
00epeXXHUMU TIPU PO3MJISIAL MPU3HAYEHHST JOMIEPUIOHY
TMalieHTam, ctapimum 3a 60 poKiB, 0COOJIMBO TUM, XTO Ma€
(hakTOpU PU3UKY CEPLIEBO-CYTUHHUX 3aXBOPIOBAaHb, i TUM,
XTO MPUMMAE iHIII JIiKX, SIKi TOTEHIIIMHO MOXKYTh IIPU3BE-
¢ty 1o monoBxeHHs intepBany QT [4, 8].

ITonpun (B Ykpaini Oiibin BimoMuii sk Motonpunm) — 1ie
repopaibHUIl aKTUBHUI MPOKIHETUYHUI 3aciO, iHTi0ITOp
alleTUJIXOJIiHecTepa3u i aHTaroHicT nogaminoBoro D2-pe-
1enTopa, po3pobJjieHui siMoHChKoo KommnaHiero Hokuriku
Seiyaker Co. Ltd HanpukiHii 1980-X pokiB 3 MeTOI0 BU-
KOPUCTAHHS JJ1s1 JTiIKyBaHHS TUCIENITUYHUX CUMIITOMIB.
[Tonpuay riapoXaI0pua IUPOKO 3aCTOCOBYETHCSI B TACTPO-
eHTepoJorii mounHarouu 3 1995 poky [4]. Ha Binminy Big
IHIIWX MIPOKIHETUIHUX 3aC00iB iTONPUI Ma€ MOABIMHUIA
MeXaHi3M MPOKiHeTUYHOI 1ii: mocuitoe MmoTopuky HIKT 3a
paxyHOK aHTaroHiaMy 3 godaminoBumu D2-perienropamMu
Ta iHrioye aueTuiaxoiiHectepasy [5]. [Tonpun akTuBye BU-
BUIbHEHHSI alleTWIXOJIiHY 1 IIPUTHIYYE H1OT0 pyiHAIIiI0, MaE
MPOTUOIIOBOTHUI eeKT 3a paXyHOK B3aemomii 3 D2-pe-
LIETITOPaMM, 1110 3HAXOISIThCS B TPUTEPHill 30Hi, BUKIMKAE
J10303aJIe3KHE MPUTHIUEHHS! OJIFOBaHHSI, CITPUYMHEHOTO aro-
MopdiHoM. TakoxX iTOnpuI aKTUBYE IPOMYJIbCUBHY MOTO-
PUKY IIUTyHKA 32 paXyHOK aHTaroHiamy 3 D2-penientopamMmu
i 10303aJIeXKHOT0 iHTiOyBaHHSI aKTUBHOCTI alleTUJIXOJIiHE -
cTepasu, YMHUTD cienndivny aito Ha BepxHi Bimminm LHKT,
MPUCKOPIOKOYN TPAH3UT IO IUIYHKY, MOKPAIIlye OTO BU-
MOPOXHEHHS, HE BIJIMBAIOYM Ha CUPOBATKOBI KOHIIEHTpa-
il ractpuny [4, 5]. Ciin cka3aTu, IO iTONPUA HAOITBIIT
LIMPOKO BUKOPUCTOBYEThCS B KpaiHax ITiBaeHHO-CxinHoT
Azii, Kurai Ta flnoHii, e BiH po3IIsigae€ThCs SK OCHOBHUI
MPOKiHeTUK s JikyBaHHsI DJI i racTpomnapesy, xoua ioro
TaKOX 3aCTOCOBYIOTh JUIS JIIKyBaHHSI racTpoe3odareaabHo1
pedokcHoi xBopoou (I'EPX), 3okpema napuHrodapuHre-
anbpHOTO pedutiokey [6, 7, 23].

Haii6inpimii qocBin 3acTocyBaHHS 1IbOTO MPOKiHETHUKA
MalOTh SIMOHCBHKi HAYKOBII, SIKi JOBEIU €(DEKTUBHICTb Kyp-
COBOT'O 3aCTOCYBAaHHS iTOMPUIY IS JTiIKYBaHHSI CUMIITOMIB
mucrericii B ceperabomy y 80 % Burmmankis [10]. Ha moyatky
HUHIIITHBOTO CTOJITTS B IHii OyJ10 MpoBeaeHO HU3KY JOCTi-
IIKEHb, SIKi TTOKa3au, 110 IPUOM iTOMPUIY TiApOXJIOpU-
Iy IPU3BOIUTD /10 MOJIETIIEHHS! 400 MOBHOIO 3HUKHEHHS
cumnToMiB y 73—100 % nauienriB 3 ®/1. [To6iuHi edekTn
MpU JiKyBaHHi IpenapaToM BUHUKAIM PilKo i mepebdiraau
B JICTKill Y1 MOMipHili ¢popMmi. ¥ mociimkeHHIX He OyIo
Bil3HAYEHO KJIiHIYHO 3HAYYIIMX 3MiH Ha €JeKTPOKapIio-
rpami, Hacammepen 30iabieHHs iHTepBany QT [5]. Bennke
KoHTpoJboBaHe nociimkeHHs ENGIP 11 6yro nmpoBeneHo
3 METOIO OLIIHKY e€(PEeKTUBHOCTI i1 6€3MeKM 3aCTOCYBaHHS
iTorpumy nipu JikyBanHi /I [24]. Ha TpeTiit 1eHb 3acTOCY-

58 [ACTPOEHTEPOAOTIS, ISSN 2308-2097 (print), ISSN 2518-7880 (online)

Tom 58, N 3, 2024



Oragam 1a Aekuii / Reviews and Lectures

BaHHS 1IbOTO TIpeTiapaTy B MallieHTIB CIIOCTEpiraaocs 3Ha-
YHEe 3MEHIIEHHSI 00110 y BEPXHiii YaCTUHI XKMBOTa, YaCTOTH
HaIafiB Mevii, IIYHKOBO-CTPaBOXiTHOI BiIPYKKK, HYIOTH,
MEeTeopU3MY i BiTUyTTSI LIIBUIKOTO HACUYEHHS TICIIS IT1; Ha
IIOCTUIA IeHb TIPUIIOMY 1LILOTO Mperapary CIoCTepiraaocs
CYTTEBE TIOJIETIICHHST TAKUX CUMIITOMIB, SIK BilpMXKa Ta
aHOPEeKCisl, a Ha IeB’SITHii JeHb — 3MEHIIEHHST 4YaCTOTH
BUIIAJKiB BUHUKHEHHS OJTIOBaHHS.

Y €Bporni oHUM 3 TIEPIINX JOCIiIKEHB ITOMPUIY TiIpo-
XJIOPUIY CTaJIO BiIKpUTE KIIiHiYHe mociimkeHHs B CioBau-
YUHi, Y SsKoMy OpaB yuacTb 91 naiieHT npotsrom 84 nHiB
[15]. Pe3yabTaTl 1OCTiIKEHHS MPOAEMOHCTPYBAIM 3Ha-
YHE 3HMXKEHHST YaCTOTU OCHOBHUMX IaCTPOCHTEPOJOTIYHUX
CUMIITOMIB: TTOYYTTs TiepenoBHeHHs (3 71 10 55 %), emi-
ractpasibHoro 6omo (3 91 10 49 %), nynoru (3 51 1o 6 %),
omoBaHH (3 13 10 2 %), 3HVKEeHHS arteTuTy (3 55 10 18 %),
BiXomkeHHs ra3iB (3 72 1o 39 %). Y Benuke paHIOMi30BaHe
1a1e00-KOHTPOJIbOBaHe nociimkeHHs (azu 11b 3 BuBueH-
Hs e(DeKTUBHOCTI 3aCTOCYBaHHSI iTONPUIY TiAPOXIOPUILY
nipu DJ1, mpoBesieHe B ABCTpaltii, OyJ10 BKITIOUeHO 554 marti-
€HTIB, XapakTep ckapr sikux Bianosinas ®/I 3a Pumcrkumu
kputepigmu . [NamienTn Oyau po3moniaeHi Ha Tpymnu, SIKi
OTpUMYBaJId aMOYJIaTOPHO MPOTITOM 8 TUKHIB iTOMpUILY
rigpoxyiopua y pizHux gozax (50, 100 i 200 mr) 3 pa3u Ha
IeHb abo rranebo [11]. Yepe3 8 TrkHIB Teparii KITiHiuHI
CUMIITOMU IUCTIETICii MTOBHICTIO 3HUKJIM 200 3HAYHO 3MEH -
muucst B 57, 59 i 64 % xBopux, SIKi OTPUMYBAJIH iTOTPUILY
rigpoxsopun (y mo3ax 50, 100 i 200 mr BinmosinHo), i B 41 %
MHaILi€eHTIB, IKi oTpumyBanu miaue6o. Jo3u 100 i 200 mr
Haioinbe nokpanmiu cumntomu (P < 0,05). Llle B onHo-
MY JOCJIiIXKEHHi iTOIPUI TAKOXK MPUBIB A0 OLJIbIII BUCOKOTO
PiBHS BiIITOBifi HA OiLIb Y KMBOTi Ta CUMIITTOMU ITOBHOTH
B nauieHTiB 3 MJI mopiBHSAHO 3 maauebo (73 mpotu 63 %,
P =0,04). XKomen mamieHT, SKAii OTpUMYBaB iTOIIPUI, HE
MOBiAOMJISIB Mpo NMobivHi edexTu [23]. ¥ nocnimkeHHi Ta-
KO He 0yJI0 BUSBJICHO BIUIMBY iTONPUAY TiAPOXJIOPUIY Ha
TtpuBaicth iHTepBany QT. [1pu 3actocyBaHHS npenapary y
3BUYAliHil TepaneBTU4Hil 1o3i (150 mr Ha no0y) He OyJ10
BiJI3HAYEHO 3MiH PiBHSI MTPOJAaKTUHY B KpoBi. [1pu Bukopuc-
TaHHi BUCOKMX 103 OyJIO BiI3HAU€HO He3HAYHE ITiABUILIEHHS
PiBHS TIPOJIAKTHHY, 1110 HE CYTTPOBOJIXKYBAJIOCS PO3BUTKOM
KJTIHIYHUX CUMIITOMIB.

IIpoTarom octaHHIX IBaALSTU POKiB OyJIO IIPOBEIEHO
NeKiTbKa J0CTiKeHb iTonpuay rinpoxaopunay B Kurai, 1o
OiATBEpAUJIMN oro epeKTUBHICTh. Tak, pe3yJbsTaTh Belu-
KOTO TIPOCTIEKTUBHOTO MYJIBTULIEHTPOBOTO AOCIiIKEHHSI,
nposeaeHoro y 2010 p., y skoMy O6pajio yyacTb 585 naliieH-
TiB, CBiIUaTh MPO BUCOKY KJIiHIYHY €(heKTUBHICTh JaHO-
ro npenapary y xBopux Ha DJI (Ha piBHi 75 %), a TaKOX
po oro po6py nepeHocuMicts [12]. ITonpumy rigpoxio-
pun epeKTUBHO CTUMYJIFOBaB CKOPOYYBaJIbHY 3MaTHICTh
LLIJTyHKA, TPUCKOPIOBAB MOTO BUMOPOKHEHHS, YCYBalOUUn
aHTPOyOJIeHATIbHY IMCKOOPANHALLiI0, TOOTO HOpMali3yBaB
ToHyc i koopauHatio motopuku LIKT. ¥ npocnekTuBHe
0araTtoleHTPOBE MOCTMAPKETUHTOBE 0OCcepBalliiiHe BUTIPO-
OyBaHHS, MPOBeeHE B MOJIiKIiHiKax 1o BcboMy KuTai, 6yio
BKJIIOYeHO 587 Malli€HTIB i3 cuMnToMaMu (PYHKIIIOHATbHOI
nucrercii Bikom > 18 pokis [22]. [TaieHTam npusHavyaiu
iTonpuay rigpoxyopun 50 Mr 3 pa3u Ha I€Hb 10 iU IPOTSI-
roMm 4 TixHiB. CepeiHe CTaHIAPTHE BiIXWJICHHS Pi3HULL B

3arajbHill 1IKaji CUMIITOMIB J0 i MmicJisi 4-TUXXKHEBOTO Te-
pioay JikyBaHHsT ctaHOBUIIO (5,62 £ 3,27), 110 Bianosigae
3HIKEHHIO Ha (69,2 & 26,5) % iHTEeHCUBHOCTI CUMITTOMA-
TUKU NOPiBHSHO 3 BuxigHoto (P < 0,001). ¥ nocnimkeHHi
3a3HavY€HO, 110 €(PeKTUBHICTh iITONPUAY TiAPOXTOPULY B
namieHTiB 3 M/ 36iTbITYETHCS MTPOTOPIIITHO TPUBATOCTI
Teparii, a yacTKa Bimmosini Ha Tepamito (rmoHan 50 % 3a
LIKAJIOK0 CUMITOMIB) CTAHOBMJIA B JOCJIIKEHHi 35,5; 56,5;
68,6175,2 % gepes 1, 2, 3 i4 TvKHI TiKyBaHHSI BiIMIOBiTHO.
JIvme B 9 manienTiB (1,5 %) Oyau Bin3HavyeHi HECTIPUSATIM-
Bi mojii: y 4 mailieHTiB BOHU, iMOBipHO, OyJIM MOB’s3aHi 3
JOCTiIKyBaHUM MpernapaToM, y 3 — MOXKJIMBO, OyJIU TTOB 51~
3aHi 3 IOCJII)KyBaHUM TIperapaToM i y 2 — He OB’ si3aHi
3 mpuitomoM npenaparty. [1o6iuHux peakiiiii, siki 6 ctaau
IiICTaBOIO WIS IPUIIMHEHHS Tepallii, BUSIBJIEHO He OyJIo.
[Tpo BuUCOKY e(eKTUBHICTh iTONMPULY B KYIipyBaHHi
cumnromiB DJ] cBimUMTh i MeTaaHai3 9 KJIiHIYHUX TOCTi-
JDKEeHb i3 3aTaJIbHUM YUCJIOM MalieHTiB 2620, 3 skux 1372
oTpuMyBanu itonpua [26]. YacTora mobiuHuX eheKTiB y
NOCTiIKEeHHi OyJ1a 0THAKOBOIO 3 TPYIIOI0, SIKa OTpUMYyBaja
niaie6o. 3a pesyabraTaMu 9 KIiHIYHUX TOCTiIKEHb, Y SIKUX
opanu yyacth 6;136Kk0 3000 ocib 3 o3HaKamMu (DyHKIIIOHAIb-
Hoi nucrierncii Ta 1248 xBopuX, SIKi OTpUMYBaJIM TLIaLe00
YU iHII MPOKiHEeTUYHI JIiIKapchKi 3aCO0M, TOBEIEHO Bipo-
rigHy e(eKTUBHICTD ITONPUAY TiAPOXJIOPUILY JUISI KOPEKIIil
racTPOiHTECTUHAJILHUX IIPOSIBIB i JIIKyBaHHS pO3JaliB MO-
TOPHO-eBaKyaTOPHOI (DYHKIIiT IIUTyHKA. Y TOCTYITHUX KJTi-
HiYHUX BUITPOOYBaHHSIX OYJIO ITOKa3aHO, 1110 iTONpPUI 100pe
IePEHOCUTLCS, i He TIOBIIOMIISITIOCS IIPO Cepilo3Hi MO0IYHiI
peakuii. Cepen 572 malii€eHTIiB yacTOTa ITOOIYHMX peakliiiii Ha
Jiku craHoBua 2,4 % i3 3araiom 19 mobiuHmx peakiiii y 14
MaiieHTiB. Y MOPSIKY YaCTOTU MOOIYHI peakilii BKIovYalu
niapero — B yoTHpbox Bumnankax (0,7 %), roJoBHUI 6inb —
y nBox Bumaakax (0,3 %) i 6ib y XKUBOTi — Y IBOX BUITaIKaX
(0,3 %). 1o cTocyeThest TabOpaTOPHUX aHOMATIHA, SIKi CITO-
cTepiranucs B IOCHIIKEHHSIX, TO JISWKOIIMTOTIeHis] BUHUKIIA
B yoTHpbox Butaakax (0,7 %), miaBUIIEHHS PiBHS TTPOJIaK-
TUHY — y 1Box Bumnankax (0,3 %). Takox BeJIMKOMACIITa0He
71a11€00-KOHTPOJIbOBAHE AOCIIIKEHHS (1 = 554) 3 BUBUEH-
HsI MOOIYHUX e(EeKTiB, 30KpeMa PU3MKY TineprnpoJaaKkTH-
HeMil B pa3i IIOAeHHOTO BUKOPUCTAHHS iTOIIPUIY Tidpo-
xJopufay B 1o3yBaHHi 50—200 Mr Tpuyi Ha 100y BIIPOAOBK
BOCBHMU TYZKHIB, IIPOBEJIN aBCTPAJIiiChKi BUeHi. Pe3yiabratu
MiATBEpAWIN BiICYyTHICTh IILOTO HebaxkaHoro sBumma |7, 9,
10]. OTxe, iTOnpUI € MPOKIHETUIHUM 3aCOOOM 3i CIIPUSIT-
JIUBUM TipodisieM Oe3NeKu B TOCTYITHUX JOCHTIIKEHHSIX 3a
yuacTIo J0pociux naiieHTiB [2]. Bin iHmux npenaparis,
IO CTUMYJIIOIOTh PYXOBY (DYHKIIiIO IIUTYHKA, iTOIPUIY Til-
POXJIOPUJI BUTiTHO BiIpi3HSIETHCS MOEAHAHHSIM TOJABIHHOTO
MeXaHi3My MPOKIiHEeTUYHOI Iii Ta BiACYTHICTIO CEpPHO3HUX
MoGiYHUX e(eKTiB, XapaKTePHUX ISl iHIIKUX TperapaTiB:
MeTOKJIoNpaMiny (eKcTparipaMinaHi eekTu, rineprnposak-
TUHEMIs) i nu3anpuny (momosxeHHs iHtepsainy QT).
OnHi€lo 3 HAOIBII aKTyaJIbHUX MPOOJIeM JUISI MeAnY-
HOI MPaKTUKU € TacTpoIlape3, 30Kpema JiabeTUIHUM, TI10
PO3BUBAETHCS HA TJIi TeHepasai30BaHOl Aia0eTUYHOI ITOJTi-
Helporarii, KoJ1 B IPOIieC 3aIy4aEThCsI HEPBOBUIA armapat
CTIHKM IIJTYHKA. Y HU3LI JOCTiIKeHb OyJIO 3a3HaYeHO, 1110
B IAlli€HTIB 3 AiaOETUYHUM racTpOoIlape30M iTONPUIY Till-
poxyiopui e(heKTUBHO CTUMYJIIOE CKOPOUYBaJIbHY 31aTHICTh
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LLIJTYHKA, IPUCKOPIOE HOTO CIIOPOXKHEHHSI, YCYBA€E AMCKOOP-
MUHALII0 aHTPAJIbHOTO BiIILTY LIJTYHKA I ABAHAALSI TUTIATIOL
kuiku [14, 17, 19, 25]. Y BigkpuTomMy 06aratolieHTpoOBO-
MY JOCJiIKEeHHI 3a yJacTio 743 Mali€eHTiB 3 miabeTHIHUM
ractpornape3oM MpoJAeMOHCTPOBAHO 3HAYHE TMOJIMIIEHHS
CUMIITOMATUKM Ha TJIi KOMOiHOBaHOI Tepartii iTornpumy rim-
POXJIOPUIOM i MAHTOMPA30J0M MPOTATOM 3 THXKHIB [19].
YV npocreKTUBHOMY MOCIIIKEHHI iTOIPUIY TidpOXJIOPUILY
IJIST KOPeKIIii micasionepaliifHoro ractponapesy Iicis Jla-
MapOCKOIIYHOI XOJIeIMCTeKTOMIi OyJ10 Bil3HAYE€HO BiTHOB-
JIEHHSI MOTOPWKMY IIIJTYHKA. ABTOPU PEKOMEH/IYIOTh IIPU3HA-
YEHHSI iTONPUIY TiAPOXIOPUIY B IepeaonepaliiHuii nepios
IO TIPOBEICHHSI JIATTAPOCKOTIIUHOI XOJIEIUCTEKTOMIT 3 METOIO
npodilaKTUKY B MallieHTiB BTOPMHHOTO TacTporape3y [3].

3acrocyBaHHs npokiHeTukiB npu 'EPX ob0ymoBie-
HE TOJIOBHUM MEXaHi3MOM PO3BUTKY 3aXBOPIOBaHHS: 3 iX
JIOTIOMOTOIO BIAETHCSA 3MEHILUTHA a00 YCYHYTHU peryprita-
11i10 BMIiCTY LIUTYHKA B CTPaBOXif i LIMM 3HU3UTHU YACTOTY
peuuauBiB 3axBopioBaHHs. CIIiJIbHE 3aCTOCYBaHHS IIPO-
KiHETUKIB Ta aHTUCEKPETOPHUX TIperaparisB, HacamIiepes
iHri6iTOpiB MpoToHHoi mommu (IT1IT), 3maTHe minBuILyBaTH
edekTuBHICTh maToreHeTnaHOI Tepartii [EPX [5]. Itompumy
TiAPOXJIOPU iHTi0YyEe MUHYIIE PO3CIabJIeHHSI HUXKHbOTO
CTpaBOXiTHOIO C(hiHKTEpPA, 110 € OAHUM 3 HAaWBaKIUBIIIIIX
naTodiziosoTiyHNX MapKepiB MaToJIOTriYHOr0 MeXaHi3My
perypritauii. JocaimkenHss ENGIP I 6yino npoBeneHo 3
METOIO OLIIHKM e(PeKTUBHOCTI I 0e3IIeK1 3aCTOCYBaHHS
iTONpUYIy NpU JiKyBaHHI MalLliEHTIB 3 racTpoe3odarealbHUM
pedmokcoM [13]. Ha Tpertiit neHb IIpoBeneHHS JTiIKyBaHHS
i3 3aCTOCYBaHHSIM iTOMPUIY B MALiEHTIB COOCTEPiragocs
3HAYHE 3MEHIIEHHS YaCTOTM BUHUKHEHHS Meyii i cTymne-
H1 11 BUpaXKeHOCTI, a TAKOX YaCTOTM BUHUKHEHHS KUCJIO1
Bimpukku. 3a pesyiasraramu gociimkeHHs ENGIP 1 6yno
3p00JIEHO BUCHOBOK, 11O iTOMPUI 100pe MePEeHOCUTHCS
JIIOICbKUM OPTaHi3MOM i € 10CTaTHbO e(DEKTUBHUM Ipe-
naparoM JUist JIiKkyBaHHS ractpoesodareajbHOro pedJiok-
cy. KitiHiuHa eeKTUBHICTD iTONPUIY 1100 CUMIITOMIB
pedarokc-e3odariTy B O€nHaHHI 3 XPOHIYHUM racTpu-
TOM Big3Ha4yeHa B JOCIIIKEHHSX, IPOBeIeHUX y SMOoHii.
Itonpuny rinpoxiaopun eeKTUBHO 3HUXKYBAB 4acTOTY i
BUPaXKEHICTb ITATOJIOTIYHUX KUCINX PEIIIOKCIB y XBOPUX Ha
I'EPX ta inmux cumnromis 'EPX HaBiTk mpu MoHOTEpamil
[13]. ¥V mawuieHTiB 3 pedrokc-e30(¢aritoM y IoeTHaHHi 3
XPOHIYHUM TacTpUTOM OyJia MPOJAEMOHCTPOBAHA MOXJIU-
BiCTb TPMBAJIOTO 3aCTOCYBaHHS iTONPUAY (IIPOTSTOM 7 THX-
HiB) 6€3 PO3BUTKY XOIHUX 3HAUHUX MOOIYHUX eeKTiB [5].
V paMkax 111e OJJHOTO BiIKPMTOI'O TOCIiIXEHHS, TIpOBe-
NIEHOTO STIOHCHKUMU BUEHUMMU, iTOMPUILY TiAPOXJIOPUL
npusHadany mauieaTam 3 FEPX i pedmoxkc-e3odaritom
I—III crynens 3a kinacudikamiero Savary-Miller. Jlo6oBa
no3a ctaHoBwia 150 a6o 300 mr ipotsirom 30 1i6. [Mpuitom
itonpuay o 300 Mr 1aB MOXKJIMBICTb TOCSTTU PiBHSI BHY-
TpimrHboLTYHKOBOTO pH < 4 i HOpMaTi3yBaTH MOKa3HUKHI
mkanu DeMeester miBuale, HixX y pa3i BAKOPUCTaHHS 1O
150 mr Ha 1OOY. Y IPOCIEKTUBHOMY ITiBIEHHOKOPEHCHKOMY
pPaHIOMi30BaHOMY BiIKpUTOMY JOCJIiIKE€HHI TPUBATICTIO
12 TrKHIB Oy/10 TTOKa3aHO 3HAYHE ITOJIETIIeHHS CUMIITOMIB
y Maui€HTiB 3 (papuHTOJapUHTEUTHHUM pedIIOKCOM MpU
JIofaBaHHi iTonpuny rigpoxiaopuny ao tepamii ITTIT (Jran-
compaszoi) [27]. ¥V BinkpuToMy KJIiHIYHOMY JOCTiIKeHHI

e(eKTUBHOCTI iTonpuay rizpoxiopumy B CroBaYdmHi TaKOX
OyJ10 BiI3HAYEHO 3HAYHE 3HUKEHHST YaCTOTU OCHOBHUX
cumrromiB T'EPX: meuii (3i 100 mo 69 %), peryprirarii (3 31
10 0 %), Bimprxku (3 81 1o 19 %). EdbexkTuBHIiCTh iTOpUIy
rinpoxysopuay B nauieHTtiB 3 'EPX BinzHauyeHo i B iHIIMX
MiXKHapOTHMX TOCTIIKEHHSIX [5].

OcTaHHIM YacoM iTONpPUAY TiApOXJIOpUA MOYaJIu BU-
KOPUCTOBYBATH IIPU JIIKyBaHHI MALi€EHTIB 3 IMTOPYIICHHIM
pyxoBoi dyHKIIii kueyHuka. Ha cborogHi orpumani exc-
MeprYMeHTAaIbHI 1aHi PO CTUMYJIIOIOUNIA BILIMB iTOMPUIY Ha
MOTOPMKY KHIIeuHMKa [ 16, 21]. 3a pe3ynbrataMul eKCriepu-
MEHTaJbHUX TOCiIKEHb in Vitro Ta in vivo, iTONpUIy Tiapo-
XJIOpUII, Ha BiIMiHY BiJl iHIINX MPOKiHETUKIB, CTUMYJIIOBAB
SIK TIEPUCTAJIBTUKY, TaK i CETMEHTApHY aKTUBHICTh KUIIEY-
HUKA IIJISIXOM ITiIBUIIEHHS TUCKY B TOBCTill KUIIIIi, TOMI
SIK MO3arpul MPUCKOPIOBaB CETMEHTAPHY, ajle 3MEHIIIyBaB
MePUCTAIBTUYHY aKTUBHICTh. SKIII0 MO3aIpu/l CTUMYJTIIOBAB
KOHTPAKTUJIbHY aKTUBHICTb TUIBKY B aHTpaJIbHOMY BilIisi
LITYHKA Ta 3MyXBUHHIM AUISHII, TO iTONPUIY TiAPOXJIOPUI —
BiJl IUTyHKA /10 TOBCTOI KUIIIKU, 1110 J03BOJISIE BAKOPUCTO-
BYBaTH MOTO [UTs JTIKyBaHHS (YHKIIOHAIbLHOTO 3aropy [16].
ITin yac HU3KM IOCTIIXKEHb 3a3HAYEHO, 1110 TMperapar He
JIMILIE MPUCKOPIOE BUTTIOPOXKHEHHSI LIUTYHKA, ajie i 3MEHIIye
yac TPaH3UTY XapuOBUX Mac Mo TOHKIiK kuii [21]. BigzHa-
YEHO 3HMKEHHS BUPAXKEHOCTI i1 iIHTEHCUBHOCTI KUIIIKOBUX
CHMIITOMIB IpY BUKOPUCTAHHI iTOMPUIY TiAPOXJIOPUIY IIPpU
ITiATOTOBIII MALIIEHTIB O KOJIOHOCKOITII [5].

Llle onHUM NEepCeKTUBHUM HANPSIMKOM BUKOPUCTAHHS
ITOIIpUAY TiAPOXJIIOPUIY 3aBOSIKM HOTO MOABIHHOMY Me-
XaHi3My MPOKIiHETUYHOI Ji1 MOXe CTaTh KOPEKIisl Mopy-
1IeHb MOTOPHYKH TP JTiKyBaHHI Malli€HTIB 3 TIMOMOTOPHOIO
IUChYHKITIEI XKOBUHOTO MiXypa i )KOBUOBUBITHUX ILISIXiB.
V KIiHiYHil pakTulli e(peKTUBHICTh aHTArOHICTiB 10da-
MiHoBHX D2-perenTopiB (MeTOKJIOIpaMi, JOMIIEPUIOH )
HEJIOCTaTHSI, OCKUIbKY J0(haMiH He HaJIeXKUTh 10 TPiopu-
TETHUX PETYISATOPIB (DyHKIIii 3KOBYHOTO MiXypa i 5KOBYOBU-
BiIHUX IIIsXiB [4, 5].

V HU3LI D0CiIKEeHb iTOMPUIY TiAPOXJIOPUI ITPOIAEMOH-
CTPYBaB BEJIMKY KIIiHIYHY e(DeKTUBHICTb MOPIBHSIHO 3 iHIIN-
MM TpoKiHeTHKamMu. Tak, Mpu MpsSMOMY MOPiBHSIHHI 3 Me-
TOKJIOTIPAaMiIOM iTOTIPUY TipOXJIOPUI TTPOJEMOHCTPYBAB
kynipyBanHst cumrtomiB @]y 100 % [15]. SmoHcbKUMU
BUCHUMU OYJIO IIPOBEACHO MOABiliHE CJIile MOpiBHSUIbHE
TMOCTiIKEeHHsT e(PeKTUBHOCTI 3aCTOCYBAaHHS LIM3aNIPUIY Ta
ITONPUIY TiAPOXJIOPUAY Y XBOPUX HA XPOHIYHMUIA TaCTPUT
i3 cumnromamu aucnercii [10]. [Tpotsrom 2 trxHiB 111
XBOPMX OTPUMYBAJIM iTOMPUAY Tigpoxyiopua y n103i 150 mr
Ha no0y i 114 mamieHTiB — LM3arnpun y 103i 7,5 Mr Ha 100Y.
EdexTuBHicTh LIM3anpuay ctaHosuaa 71,9 %, a KiiHiuHe
TMOJIIIIIIEHHS 0€3 PO3BUTKY MOOIYHMX e(peKTiB CriocTepirain
B 79,3 % XBopuX, SIKi OTPUMYBAJIU iTOMIPUIY TiAPOXIOPUI.
Pesynsratu yoTuprga3zHoro paHI0Mi30BaHOTO MOABIHO-
T'O CJIIMOTO MPOCTIEKTUBHOTO MOCTIIKEHHS 3 TOPiBHSIHHS
e(eKTUBHOCTI i1 Ge3MeKr 3aCTOCYBaHHSI ITOMPUITY TiApOXJIO-
pUIy Ta MATPATy MO3AIIPUIY IIPH JTiKyBaHHI (DYyHKIIiOHAIb-
HOI JUCTIETICii CBiUaTh Mpo OiIbITY e(DeKTUBHICTD i 6e3MeKy
itonpuny rinpoxmopuny [5]. ¥ mocaimkeHHi no6pi i Bim-
MiHHi pe3yJbTaTh aajio JikyBaHHsS 93,3 % mali€eHTiB, sKi
npuiiMaiy irornpus, i 63,3 % naiieHTiB, sIKi MpUAMaIn MO-
sanpun (P < 0,05), Toxi sk roraHi pe3ysnbTaTty Oyu BiICyTHI
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B MAL€HTIB, gKi MpuitManu itonpun, i BinzHaueHi B 10 %
MAali€HTIB, SIKi NpUIAMaIX MO3anpul. Y nepuriii rpymni HixTo
3 MTAlli€HTiB He ITOBiIOMUB IIPO HASIBHICTh OYIb-SIKMX ITO0I4-
Hux edekTiB. BomHovac y rpyrii, sika ipuiiMaia Mo3anpu,
16,7 % nalieHTiB MOBIIOMUJIN PO HasIBHICTh MOGIYHUX
edexri. J1oCTpOKOBO MPUTIMHUIIM JIIKYBaHHST MO3aIIPUIOM
yepe3 BUHUKHEHHS MOOiYHMX eekTiB 67 % naiieHTiB. 3a
OLIIHKaMM JIiKapiB, BiIMiHHA IepeHOCUMICTh iTOIpuay Oyia
3acdikcoBaHa B 76,7 % mallieHTiB, a Mo3anpuny — y 26,7 %
nauieHTiB (P < 0,05). Pazom 3 TUM moraHa nepeHOCUMIiCTh
iTtonpuay Oyja BiACYTHSI, a B Mo3amnpuay OyJsia Bia3HaueHa
B 20 % nauienTiB. JociakeHHsT MOTOPHO-eBaKyaTOPHOI
GbyHKIIIT IUTyHKa MEeTOAOM eJieKTporacTporpadii B 74 mna-
1ieHTiB i3 DI, Ki OTpUMYBaIM §-TUXKHEBI KypCcH Pi3HUMU
OpoKiHeTUKaMM (iTOIIPUI, MO3AIIPUI, JICBOCYIbIipUN),
NPOJEMOHCTPYBAJIO TepeBary iTonpuay B KyIlipyBaHHi
CUMIITOMIB, 110 00’€KTHUBHO ITiATBEPIKYBaIOCS €JIeKTPO-
ractporpadiyHuMu xapakrepuctukamu [5]. [TopiBHsUIbHE
CcJ1irie paHIoMi30BaHe JOCTiIKEeHHS e(PeKTUBHOCTI iTONPUAY
TiAPOXJIOPULY i TOMIIEPUIIOHY Y XBOPUX 3 (DYHKITIOHATIBHOIO
JMCTIETICIE€I0 TOKa3aJlo, 0 MO3UTUBHOTO Pe3yybTaTy OyJsio
nocsarHyTo y 70 % XBOpUX, SIKi OTPUMYBAJIM JTOMITEPUIOH, i
81 %, sxi npuiitmanu itonpuay rigpoxaopua (P =0,52), mo
JIaJIo MiJICTaBy aBTOpaM pO3IJISIIaTH iTOMPUAY TiApOXJIOPUI
SIK TIpernapaT BUOopy npy (PyHKIiOHAIBHIM aucnerncii [26].
3acTocyBaHHS iTONPUAY TiAPOXIOPUILY IPOTITOM 2 THXKHIB
MpU JIIKyBaHHI TTAIli€HTIB 3 IIOCTTaCTPOPE3CKIIMHUMU PO3-
JIalaMU CIIPUSUIO BipOTiMIHOMY KYITipyBaHHIO i 3MEHILIEHHIO
BUPAKEHOCTiI CUMIITOMIB y cepeAHbOMY B 45,8 % mali€eHTiB,
TOJIi IK JOMITEPUIOH OYB eekTuBHM auiie y 18,8 % xBo-
pux (p < 0,05). BapricTb JiKyBaHHS B pa3i 3aCTOCYBaHHSI
iTorpuay rigpoxjaopumy Oyia B 1,3 pa3a HUXKYE, HIX IIpU
BUKOPMCTaHHI JOMIIEpUAOHY |[3].

Y Hu3MI HaBeAeHUX BUIIE NOCIIKEHb Bil3HAYEHI J10-
Opa MepeHOCUMICTb ITONPUILY TIAPOXJIOPUIY i BIICYTHICTh
BUpaxXeHUX Mo0iYHuX edeKTiB. B omHOMY 3 mepimx moct-
MapKeTUHTOBMX JOCJiJI)KeHb 3a yyacTio 3741 maiieHTa
i 918 nikapiB (racTpoeHTepoOJIOriB, TepaneBTiB, XipypriB)
3703 nauientn (99 %) ouiHWIM 3arajbHy MEPEHOCUMICTh
npenapary sik 100py, BimMiHHY a00 3a10BiibHY [25]. ITonpu-
My TiIPOXJIOPU/I HE YNHUTD BIUIMBY Ha PiBEHb CHPOBATKOBO-
IO TacTPUHY i MPAaKTUYHO HE MTPOHUKAE Yepe3 TeMaToeHIIe-
daniyauii 6ap’ep, TOMy He BUKJIMKAE MTOOIYHUX e(PEKTiB y
BursiAi mopymens aistibHocTi LIHC. TMpenapar He 3MiHI0E
CepenHiil piBeHb MPOJaKTUHY B KPOBi, HE MAa€ CIIOPiAHEHOCTI
1o 5-HT,-peuienTopis, y 3B’43Ky 3 YMM BiH Oe3MeUHilINit 3a
iHIIII TPOKIHETUKU 3a HAsBHOCTI B MalliEHTa Kapaiojoriu-
Hoi natosorii. [Ipy BUKOpUCTaHHI iTOIPUIY TiXpOXTIOPUIY
Oibi HixXK y 10 MJTH XBOPMX HE BUSIBJICHO YKOTHOTO BUTTAKY
nonoBxeHHs inTepBany QT. ITompua MmetaboizyeThest da-
BiH3aJIEXKHOI0 MOHOOKCUTEHA3010, & HE €eH3UMHOIO CUCTe-
MO10, MoB’s13aHo10 3 uToxpoMoM CYP450, To6To iTompun
He YuHUTH BIIMBY Ha XoaHy CYP-omnocepenkoBaHy pe-
aKl1lilo B MikpocoMmax mediHKU. BincyTHicTh iHTiOyBaHHS
i3odepmenTiB cuctemu CYP450 cBimuuTh mpo MiHiMaIbHY
rernaToTOKCUYHY JIit0 TIperapary, 1o J103BOJISIE YHUKHYTH
HeOakaHOI MEIMKaMEHTO3HOI B3aEMO/Iii i BUKOPMCTOBYBATU
oro pa3oMm 3 iHIIMMM JIiIKapCbKUMMU MperapaTtaMu, siki Me-
Tabo01i3y10ThCs 3a fonomorolo cuctemu CYP450, 6e3 3MiHu
(bapMaKoJIOTIYHUX BIACTUBOCTEI OCTAHHIX, Y TOMY YUCIi

IIIIT [5]. ITompumy TigpoxXJIOpuI MOXHA 3aCTOCOBYBATH pa-
30M 3 AaHTUCEKPETOPHUMMU 3ac00aMu, aHTalMIaMU, ajbliHa-
TaMu, (DepMEHTHUMU TperapaTaMu, ypcoae30KCHUX0IEBOIO
kuciotolo [7]. dapmMakoKiHeTHKA ITONMPHUAY TiAPOXIOPUILY
He 3MiHIOEThLCS MPU MOT0 3aCTOCYBaHHI pa3oM 3 peBaripa-
30HOM, TIPEJCTaBHUKOM HOBOI I'PYIM aHTUCEKPETOPHUX
npenapaTiB — Kajili-KOHKYpPEeHTHMX 0JI0KaTOPiB KUCIOTHU.

OT1:xe, HAasIBHICTh B apCceHaJIi IIPAaKTUIHOTO JiKaps Ta-
KOTO0 e(DeKTUBHOTO I 6€3MEeYHOr0 MPOKiHETHUKA, SIK iTOTTPH -
ny rigpoxiopun (rpemapar MoTomnpua Bif BiTYN3HSIHOTO
BUpoOHUKa «KUiBChbKMII BiTaMiHHUIT 3aBO/I»), TO3BOJISIE
MIPOBOJAMTU IMOBHOILIHHY MaTOreHETUYHY Tepallilo 6ara-
ThOX 3aXBOPIOBaHb OPTaHiB TPABJIEHHSI, B OCHOBI SIKUX Jie-
XKatb nopyieHHst Motopuku LIKT. ITonpumy rixpoxiopun
BUTIIHO BiIPi3HSAETHCS Bil iHIINX MIPOKIHETUKIB TPy 3a
TpbOMa OCHOBHUMU TMTapaMeTpaMu: MOIBIHUM MeXaHi3MOM
IIii, BiICyTHICTIO HeOaXKaHUX MEIMKAMEHTO3HMX B3aEMOZIINA
i cepito3HUX MOOIYHUX ehEeKTiB.

KondurikT intepeciB. ABTOpU 3as1BJISIIOTH MPO BiZICYTHICTb
KOH(DITIKTY iHTepeciB i BIacHOI (hiHAaHCOBOI 3alliKaBJICHOCTI
IIPY MiATOTOBI JaHOI CTATTi.

Buecok aBropi. Tkau C.M. — po3poOka KOHIIeT1Iii Ta
HanucaHHsA TeKcTy; JlopodeeB A.E. — penaryBaHHS TEKCTy
i CITMCKY JIiTepaTypu.
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Comparative efficacy and safety of dopamine receptor antagonists
in gastrointestinal disorders

Abstract. Prokinetics are drugs that strengthen and coordinate
the contraction of gastrointestinal smooth muscles, increasing
the rate of gastric emptying. They are used to treat a wide range
of motility disorders such as functional dyspepsia, gastroparesis
or chronic idiopathic constipation. Various classes of prokinetic
agents with different mechanisms of action are available worldwide.
In particular, cholinesterase inhibitors (pyridostigmine, neostig-
mine), muscarinic receptor agonists (bethanechol), ghrelin agonists
(relamorelin), motilin agonists (erythromycin, mitemcinal), SHT,
receptor agonists (prucalopride, tegaserod, mosapride), dopamine
D2 receptor antagonists are used in clinical practice. Dopamine
D2 receptor antagonists such as metoclopramide, domperidone,
and itopride are most often used in clinical practice. Despite its

effectiveness, metoclopramide can cause extrapyramidal side ef-
fects, which limits its widespread use and requires caution. Use
of domperidone, especially at doses greater than 30 mg/day, may
be limited by potential cardiac side effects, including QTc pro-
longation, torsade de pointes, serious ventricular arrhythmia, and
sudden cardiac death. In contrast to these prokinetics, itopride is
an effective prokinetic agent with a favorable safety profile. Unlike
other drugs that stimulate gastric motility, itopride hydrochlo-
ride is advantageous due to a combination of a dual mechanism of
prokinetic action and the absence of serious side effects typical of
other drugs such as extrapyramidal effects, hyperprolactinemia and
adverse cardiovascular events.

Keywords: prokinetics; dopamine receptor antagonists; itopride
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TACTPOEHTEPOAOI'IA

GASTROENTEROLOGY

CuHApPOM OYHKUIOHAABHOT HEAOCTATHOCTI
NiALAYHKOBOI 30AO3M:
ANdepeHUinHa AiarHoCTHKa,
MOXXAUBOCTI iIHAUBIAYCOAI3OBAHOT
GioperyAsauinHoi KopekLuii

15—16 otoro 2024 poky B OHaviH-¢hopmaTi BigoyBcsi MeanyHuil ¢hopyM 3 MDKHaPOAHOK y4acTio «[JHi racTpoeHTe-
poriorii B YepHirosi», y pamKkax sIKoro po3rfisifanncs akTyasbHi MMTaHHs Cy4acHOI racTpoeHTEPOIOrii: KOMIIEKCHA
npoghinaktuka HI3lM-ractponarivi ta HIN3l-iHgyKoBaHWx eHTepoKoonarTiv, cTaHgapTy MopghosIoridHoI giarHoc-
TUKN 3aXBOPIOBaHb LUITYHKA, BaXJIMBI aKUeHTU y BeAEHHI NayieHTIB 3 (hyHKLIOHaIbHOK AUCTENCIED, BTOPUHHA
EK30KPMHHa HEAOCTATHICTb Y XBOPUX i3 META00/TIIHHO-acoLiioBaHUM CTeaToO30M MiALLTYHKOBOI 3a/103U Ta NeYiHK1
Ha T1i yykposoro giabety (LU4) Il Tuny, anghepeHuiviHa giarHocTuka 1a sikyBaHHS CUHAPOMY (QYHKLIOHaIbHOI He-

J0CTaTHOCTI MiALLTYHKOBOI 3a/1031 Ta iHLLI.

ITaTonoris mimnurynkosoi 3ano3u (I13) mocimae oco-
OaMBe Miclle cepell XBopoO opraHiB TpaBieHHsI. OcTaHHIM
4acoM 3aXBOPIOBAHICTb HAa XPOHIYHMI IMaHKpPeaTUT 3Hau-
HO 3pocia, 0COOJIMBO cepell 0Cid MOJIOIOTo i CepeHbOTrO
BiKY, 1110 3yMOBJIIOE BTpaTy Ipale31aTHOCTI i iHBaliau3a-
1i10 XBOPUX YHACTIIOK PELIUANBHOIO MePeOiry i po3BUTKY
dyHkuioHanbHOI HepocTaTHOCTI [13.

3 monoBinmio «CuHapoM (PYHKIIIOHATHHOI HEAOCTATHOCTI
I13: nupepenniiina giarHOCTHKA | MOXKJIMBOCTI iHAMBITya-
JIi30BaHOI OioperyJsniiiHoi Kopekuii» BUCTynuIa npodgecop
kadeapu Tepamii Ta cimeitHoi MeaumuHu TepHOMiIbCHKOTO
HalioHAILHOrO Mequ4yHoro yHiBepcutery im. 1.51. Top6aues-
CBKOTO0, IOKTOp Meaquunux Hayk Jlimis Crenanisna Badinens.

Xponiunuit nankpeatut (XI1) — 11e XxpoHiuHe, TpU-
BaJIICTIO OijIbllie HiXK 6 MicsLIiB, 3aIlajibHE MTOLIKOIXKEHHS
MiIILTYHKOBOI 381031 3 JIECTPYKINEIO eK30KPUHHOI IMapeH-
XiMu, (pidpo30oM i, Ha Mi3HIX CTamisIX, IeCTPYKILIEI0 eHI0-
KPWHHOI MapeHximMu. Sk rpaBusio, y MOMIKIiHIUHI Mpak-
TULII JIiKapi MaloTh cripaBy i3 xopumu Ha XI1, y KITiHiuHIl
KapTHUHI IKMX JOMiHY€E He CTUIbKU OiJIb, CKIJIBKM CTeaTopest
Ta iHIIi O3HAaKW 30BHIIIHBOCEKPETOPHOI HEAOCTATHOCTI
MiAIUTYHKOBOI 3271031, BTOPMHHOTO IIyKPOBOTO AiabeTy Ta
TpodOJIOTIUHI pO3Iaau.

SIK cBimuaTh JaHi ermifneMiooriYHuX JOCTiIKEeHb, 32 0C-
TtaHHi 30 pokiB ynciao xBopux Ha XI1 30inbIImIOCsS BABIY,
MepBUHHA iHBaIiIM3allis Mali€eHTiB Mpale3a1aTHOTO BiKy
nocsirna 15 %, cmeptHicts — 20 %. Y 2014 poui XIT ctaHo-
BuB 873,8 Tuc. Bunankis (2,5 tuc. Ha 100 THC. HaceaeHHS),
a 3aXBOPIOBaHICTh — 75 TuC. HOBUX BUIaAKIB (215,8 Ha

100 tuc. HacenenHs). B Ykpaini maitke 1 MJIH XBOpUX Ha
XIT (Crenanos KO.M., 2017). ¥ po3BuHeHMX KpaiHax €B-
poru XI1 3HaUHO «ITOMOJIOAIIAB» — CePeaHill BiK MmalieHTa
3 Hiero narosoriero 3uu3uBces i3 50 no 39 pokis, Ha 30 %
3011bIIMIACH 3aXBOPIOBAHICTD Y >KiHOK.

HoBeneHo, 1o maitke y 40 % namnienTis i3 XI1 BuHuKae
€K30KPMHHA HEJIOCTATHICTh opraHa, a B 50 % — 1yKpoBHii
nia6et, 3okpema LI 11 tumy (Xapuenko H.H., 2020; Xpuc-
tu T.M., 2018). B YkpaiHi cTpiMKO 3pocTa€e KiJbKiCTb XBOPUX
Ha L], sixa nmepeBuIllye BiIMITKy 2 MJIH 0Ci0, a 3 ypaXyBaHHSIM
snareHTHOTO LIJI i MprxoBaHO1 iHCYJIIHOPE3UCTEHTHOCTI —
5 mutH. 3a owiHKoto ekcrieptiB BOO3, y CBiTi MpOrHO3y€eThCs
IIPUPICT YKCIIa XBOPUX, 110 cTpaxkaaroTh Ha LI/, mo 300 mux
(ITansbkiB B.1., 2019; ManbkoBcbkuii b.M., 2020).

[Ipu 11boMy BaXXJIMBUM HEIOJIIKOM JIiKyBaJbHOTO IIPO-
necy nauieHTiB 3 XI1 € BiACYTHICTh 4iTKOI TPOTOKOJBHOT
CTaHAapTHU30BaHOI Teparii XBOpuX, OCOOJMBO Ha eTali
aMOysaTopHoro BimHoBHOTO JiikyBaHHs (Paneenko L.,
Konecnikosa O.B., 2020).

XI1 € m1o1ieTioNOTiYHMM 3aXBOPIOBAHHSIM, SIKE 9acTO TIe-
pebirae y komop6inHocTi. [Toennanwmii mepe6ir XI1 Ta iHmmx
3aXBOPIOBAHb HEPINKO CTA€ MPUIMHOIO (GOPMYBAHHS i IMO-
IOJIeHHs (PyHKILIOHAIBHOI HEAOCTATHOCTI ITiIIIIITYHKOBOI
3aJ1034, BeTeTaTUBHOI AUCGYHKIIIi, EHIOTOKCUKO3Y, TPOpO-
JIOTIYHUX TIOPYIIeHb, AMCOi03y TOBCTOI KUIIKHU, IMyHOIE-
GilmTy, 0CTEOIOPO3Y, IO 1€ OUTBII YCKIAaAHIOE CUTYAILLII0.

OcHOBHUM KJiHiYHUM cuHApoMoM XII € 6onpoBuit
CHUHIIPOM, SIKMI1 KIacu(iKy€eThCsI Ha BUPA3KOMOAiOHMI Oib
3a TUIIOM JIiBOOIYHOI KOJIiKM, CUHIPOM IIPABOTO Minpedep’st
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i3 XKOBTSHMIICIO, AUCMOTOPHHUI Y TIOEMHAHHI 3 BiTUyTTSIM
BaXXKOCTI Mic/Is1 TPUIOMY 1Xi Ta OJIFOBAaHHSIM, MMOLIUPEHUH,
0e3 JiTKoI JoKajizaiii. YacTo 3ycTpiyaeTbes AMCIeNTUIHUMN
CHHJIPOM, CUH/IPOM 30BHIIITHbOCEKPETOPHOI HETOCTATHOCTI
I13, axuit mposBIIETHCS MaJbAUTECTIE€I0, MoMideKkaricto,
JIIEHTEPEEIO, CTEATOPEED, CXYTHEHHSIM, TMOBITAMiHO3aMH,
aHEMi€l0, MOPYIIEHHSIM CTaTeBOI (DyHKIIii, rimoToHielo. EH-
TepOIaHKpeaTUUHWIT CHHIPOM XapaKTePU3Y€EThCs THCcOaK-
TEpio30M Ta BTOPUHHUM €HTEPUTOM. AJIEPTiYHUIT CUHAPOM
CYIIPOBOIXKYETHCS €K3€MOI0 Ta puHOCHMHYconaTissMu. CUH-
JIPOM €HIOKPUHHUX TTOPYILIEHb — SIBUILE TiMEPiHCYTiHIZMY
3 KJIiHiKOIO TiIMOrJIiKeMiuHMX CTaHiB a00 MaHKpeaTOre HHUM
LYKPOBMM JIia0eToM.

Binomo, 1110 maHKpeaTnyHi (hepMEeHTU BUAUISIOTHCS TS
KOXHOI mop1Iii XiMycy. 3arajabHe (i3iojoriuHe mocTIpaH-
JiajbHe HAIXOMKXEHHSI TaHKpeaTUIHUX (hePMEHTIB CTaHO-
BUTH: Jinaszu — 360 000—720 000 O, aminazu — 90 000 O/,
Tpunicuny — 27 000—90 000 O. I13 mMoxe BUIIIATU 10
2 mutH OJI nina3u Ha noOy. [1pu nmopyiieHHi TpaBaeHHs Ha
111 XI1 3 hepMeHTaTUBHOIO HEIOCTATHICTIO MAIlIEHTH BiTuy-
BalOTh BaXKIiCTh Y IUTYHKY, AMCKOMDOPT Micsl MpUiiomy ixi,
METEeOpU3M, 30yTTs, TOpYLIeHHs nedeKarii (4acTi Mo3uBH,
pinkuii kan). [1pu Tsokkux popmax HemoctaTHOCTI [13 Mozke
CIocTepiraTucs BTpata MacH Tijla, Hyoo0Ta, epiogudHe OJio-
BaHHSI, cTeaTropes, MiBUIIEHA JaMKICTh KiCTOK, YpaXKeHHsI
CepLIeBO-CYAMHHOI Ta HEPBOBOI CUCTEM Yepe3 HeJOCTaTHE
3aCBOEHHSI BiTaMiHiB i MiKpOEJIEMEHTIB.

He nume XIT Moxke npuzBoauTu 10 GyHKIIOHAIbHOI
HenmoctaTHOCTI poootu [13. Cepen maHKpeaTUIHUX IPUINH
BUIUTSIOTH: rocTpuii maHkpeatuT (15—20 %), aBTOiMyHHMIA
mankpeatut (30—60 %), pak I13 (20—60 %), nuctanbHy
nankpeaTekToMio (20—50 %), 10OpOSIKiCHI HOBOYTBOPEHHSI
113 (30—60 %), mykoicuumo3s (80—90 %), cunnpom LlBa-
xmaHa — Jlaitmonna (80—90 %). Jlo mo3amaHKpeaTUIHUX
MPUYKH, 1110 CIIPUSIIOTh PO3BUTKY €HIOKPUHHOI Ta €K30-
kpuHHOI HenocTtaTHOCTI I13, BimHOCATH: LI I TUmy (30—
50 %), L 11 tuny (20—30 %), Bupaskosuii kouit (10 %),
xBopoOy KpoHa (4 %), CMHIPOM IOAPa3HEHOIO KUIIEUHNKA
(4—6 %), uemiaxiio (5—80 %), BII-curapom (10—50 %), ra-
ctpekromiro (40—80 %), ezodarekromito (16 %), cuHIpOM
Ilerpena (10—30 %), BikoBi 3minu (15—30 %), KypiHHS
(10—20 %), Tepanito anagoramu comatoctatuny (20 %).

AJTOpUTM miarHOCTUKU (hepMEHTHOI HEAOCTAaTHOCTI
I13 GasyeThbcst Ha KIiHIYHUX CUMIITOMAaX — MaJIbIUTeCTil/
MasibabcopOllii 3 miape€ero, 3AyTTSM, METEOPU3MOM, KOJliKa-
MU Ta 00JieM; BUSIBJICHHI HYyTPUTUBHUX MapKepiB (aHTpO-
MOMETpisl, )KUPOPO3YMHHI BiTaMiHU, OUJIKM); BU3HAYEHHI
piBH# a-enacta3u. JliarHo3 hepMeHTHOT HEJOCTaTHOCTI
MOXJIMBMI TIpH 2 i3 3 KpUTepiiB: MababCopOI1List, MaTbHY-
TpUILIisl Ta HA3bKA e1acTas3a Kaiy.

Haii6inbm nommpeHUMH AiarHo3aMU 'y TIPaKTULI JTi-
Kapsi-raCTpOEHTePOJIora € XpOHIYHUI TracTPOAYOEHIT,
BUpa3KoBa XBOpoOa IUIyHKA i IBAHAAUSITUTIAIOT KUIIKKU
(ITK), xapuoBa ajeprisi, sIKi IpU3BOAATh 10 aTpodii, 3a-
MajeHHs CJIM30BOI TOHKOI KMIIIKUW, 3HUXEHHS CeKpelil
XOJICLIMCTOKiIHIHY Ta CEKPETUHY. XOJEIUCTEKTOMIsI, TUC-
KiHe3is XKOBYOBUBIMHUX IIUISIXiB, XpPOHIYHUI XOJIELIUCTUT
BUKJIMKAIOTh 3aKucaeHHs nopoxHuHu JATTK, 3HuxXeHHs
pH <4 Tta nedinut 6ikapoboHaTiB. CUHAPOM HAUTUILIKOBOTO
6akrepianbHoro pocry (CHBP), cunapom nonpasneHo-

ro kumeyHuka (CI1K) 3 mepeBaxkaHHAM miapei, Leriakis
CYIIPOBOJIXYIOThCS Ae(illUTOM XXKOBYHUX KUCIOT, ACUH-
XPOHI3MOM HAaJIXO/I)KEHHS KOBUi Ta MAaHKPEATUYHOTO COKY
B ABaHanIsITUNany Kuiky. Onepariii Ha nutyHky i JTTK,
racTpeKTOMisl, pe3eKllisl KUIIeUHUKA BUKIUKAIOTh MOpY-
LIEHHST MiKpOOHOI KOHTaMiHallii KMIIIEYHUKA, 1110 CTBOPIOE
YMOBM U151 aKTHBAllil Ta 1eHaTypallil HaHKpeaTuIHUX pep-
MEHTIB y IIOPOXHIMHI IBAaHAIISTUIIAIO] KAIIKA Ta PO3BUTKY
BTOPUHHOI (PYHKITIOHATBHOI HepocTaTHOCTI [13.

OnNTUMaIbHOIO TAKTUKOIO BiTHOBJIEHHSI HYTPUTUBHOTO
CTaTycy € KOpeKllisl XapuyBaHHsI 03 MPOAYKTIB 3 MiABU-
LIEHUM BMiCTOM Xap4yOBHX BOJIOKOH Ta aJleKBaTHa 3aMic-
Ha depMeHTHa Tepartis. 3riqHo 3 Hakazom MO3 Ykpainu
Ne 1204 Big 04.07.2023 poky «IIpo 3aTBepmkeHHsT YHidi-
KOBAHOTO KJIIHIYHOTO IMPOTOKOJIY MEPBUHHOI Ta CIIELi-
aJli30BaHO1 MEIUYHOI JOITOMOTH «XpPOHIYHUI MaHKpea-
TUT», HEOOXiTHUM € TIpU3HAYEHHS MperapartiB (hepMEHTIB.
[Mpu nepBunHit HepoctatHOCTI 13 (XI1, MyKoBicuumo3s,
MaHKpeaTeKToMis, MyXJuHa 3 pyiHyBaHHSIM TojiBku I13)
cTapToBa 103a (PepMEHTIB Ha OCHOBHUI ITPUIIOM 1Xi CTaHO-
BuTh 40 000—50 000 O (He meHir 150 Tuc. O/ Ha 100Y),
noBiuHo. [Ipu BropuHHilt HemoctaTHOCTI [13 (XpoHiuHMiA
xoneuuctut, CHBP, CIIK Ta iHii) npusHadaeTbes 25 000—
40 000 O (1e menm Hix 100 Tuc. Ha 1oOy), Ha Yac JIiKy-
BaHHSI OCHOBHOT'O 3aXBOPIOBaHHSI.

OaHak MpOTOKOJIbHE JIiKYBaHHS HE 3aBXIU €(PeKTUB-
He. Lle 00yMOBIIeHO HU3bKOIO e(heKTUBHICTIO CTAHIaPTHOI
Teparlii Ta MPOJOBXEHHSIM MPOTPECYBAHHS 3aXBOPIOBaHb,
repeBaXkaHHSIM CUMITOMATUYHOI Teparlii Ipy HeAOCTaTHIN
MaTOreHEeTUYHIil Ta eTIOTPOITHIi Tepartii, 0OMeKeHHSIM 3a-
CTOCYBaHHSI CTaHIAPTHUX IIpernapaTiB y IpoOJeMHUX Ialli-
€HTIB — aJIepriKiB, iTeil, 0COOIMBO MaJICHbKUX, BariTHUX,
KiHOK-TOMyBaJbHULIb, TPX HASIBHOCTI CYIYyTHIX XPOHIYHUX
3aXBOPIOBaHb, ITOTaHii IIePeHOCUMOCTI Teparlii (KOPOTKO- Ta
JTIOBFOCTPOKOBOT) Ta BAHUKHEHHSIM M00iuHUX edekTiB. Tomy
PO3ITISIIAIOTHCSI MOXKIIMBOCTI Teparlii, Jisl IKOi cripssMOBaHa
Ha BiTHOBJIEHHSI CAaMOPETYJIsILii, TOOTO GioperysiiiHol
teparmii. Lls1 Teparmist 3a0e3meuye onTuMi3zallilo 3amajaeHHs,
IpeHaX Ta MOJIMIIEeHHS JTiM(OBIATOKY, Ie3iHTOKCHKALIIIO,
3MEHIIIEHHS HAaOpsIKy, perapaTuBHY Aito. [1pu oMy BiacyT-
Hi 1T00i4YHi eheKTH, aJIepTivHi peakilii Ta BIKOBi 0COOIMBOCTI.
KommuiekcHi GioperynsuiitHi npenapatu (KBIT) Jlimdbo-
Mio30t® ta Tpaymens C® BIUTMBAIOTH Ha peaKIiifo 3aTaeHH,
JIpeHax Ta KOpeKilito imyHomedinuty. MoMopnnka KOMIo-
3uTyM® BiZHOBIIOE DYHKIIIT Ta mosimninye metadosizm I13.
HpropekcaH® JiKBimye cTpec Ta BereTaTUBHY TUCOHYHKILITO.

Jlimpomiozor®/Jlimpomiozor H® — GioperynsiuitHuit
JimdoapeHaxkHU1 npenapat. Bin mocuiaioe miM@oBinTiK,
3MEHIIIYE HAOPSIK, aKTUBI3y€ APEeHaX MiIKKJIITUHHOTO MPO-
CTOPY, CTBOPIOE YMOBM IJIsI OLTBII IIBUAKOTO 3aBEPIIEHHS
3aItaJieHHsI, TTOJIITIIIeHHSI MEeTabOoIiYHUX IpolLieciB, 6ap’ep-
HUX (YHKLiA JiMbaTUYHUX By3J1iB Ta (PYHKIiI IIIUTOMNO-
NIOHOI 3aJ1031, 3HUKYE 3arajibHy iIHTOKCHKAIIiI0 OpTaHi3My.
Hopocnum i aitsam crapiie 12 pokiB npu3HavaeThest mo 10
KpareJsib 3 pa3u Ha AeHb Mepe iKeto, MpU 3aroCTpeHHi Mpo-
1iecy — BHYTPilIHbOM 5130B0 1o 1,1 mut (BMmicT 1 ammynu)
1—3 pa3u Ha TUKEHbD.

KommnnexkcHnii Gioperynsaniiinuii mpemapat Tpay-
Menb C® — peryngaTop 3anajeHHs i 6omo. Tpaymens C®
YUHUTH [1i10 Ha Bci a3u Ta BCi 5 03HAK 3amajeHHs TIpu
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OyIb-SIKOMY H1OTO THUIIi, MA€ MIPOTUOOJIHOBY aKTUBHICTb,
ONTUMI3YE 3araibHUIi MPOLIEC i CTaHAAPTHY MPOTU3aTalIbHY
Teparito, HOpMaJji3y€e IPOHUKHICTb CyIMHHOI CTiHKU (aH-
THEKCyIaTUBHA Jlisl), 3a0e31euye iMyHOKOPUTYIOUYUii e(heKT
Ta BUpaxKeHY pereHepylouy aio.

VY paHHiit rocTpiit dasi 3axBoproBaHHsT Tpaymenab C®
MPU3HAYAETHCH MO | aMIl. LIOAEHHO MPOTATOM TMEPIINX
TpbOX IHIB (B/M, 1/u1, B/1I, B/B) abo mo 1 Taba. cyo-
JIIHTBaJIbHO A0 PO3CMOKTYBAaHHS KOXHi 15 XB MpoTsArom
MepIInX 2 roaAuH (I0MYyCKAEThCS IMTOBTOP Ha 2—3-1i IeHb) i3
MepexofoM Ha CTaHAApPTHUI TpuiioM 1o 1 Tabj. Tpuyi Ha
JIEHb 70 OJTy>KaHHS.

Kommonentu Tpaymenb C® 3a6e31e4yioTh CUHEPTIYHMIA
i ToeTanHuii BIUVIMB Ha 3anajbHUil mporiec. Ha HeliporeHHY
CTazilo BIUIMBAIOTh aKOHIT, 3Bip00ili Ta poMallika; Ha CTamiio
CYIMHHOI eKCcyaallii — apHika, poMallika, raMoOMeJIic, 1epe-
Bilt, GemamoHa, 3Bipo0iii; Ha iIHTEPCTUIIATbHY €KCYyIaTUBHY
cTajiito — MaprapuTKa; Mirpaiiio HeiitpodiniB — Mercurius
solubilis, Hepar sulfuris, mirpaiito 1iMpoLuUTiB — exiHaLes
OsaropojiHa Ta exiHalesl myprypHa; Ha peadcop0Oilito i pe-
KOHCTPYKIIiI0O — KaJleHayJ1a, XXUBOKICT.

Hoseneno, o Tpaymens C® He TiJIBKU iHTiOye 3ama-
JIGHHSI, aJjie i BIUIMBA€E Ha MOTO MPUITMHEHHS, TUM CaMUM
CIIpUsI€ BiTHOBIEHHIO TOMEOCTa3y TKaHMH, 3a100irae mpo-
IrpecyBaHHIO TOCTPOTro 3amnajeHHs 10 XpOHiYHOro. ¥ no-
caimkenHi G.S. Laurent et al. (2018) nopiBHIoBaiu 3MiHU
TpaHCKPUTITOMY ITicist BBeieHHs Tpaymenb C® Ta qukinode-
HaKy Ha MOJeJIi 3arO€HHS paH LIKipu Y MUIIEN, 3 0CO0In-
BUM aKIIEHTOM Ha CIielliajli30BaHUX «ITPOPO3PILIyIOUUX»
(SPM) mnsaxax. ExcriepyMeHTanbHUIT METON — aHalli3
TPpaHCKPUIITOMY IIPOBOAMBCS 3a TexHosorieto True Single
Molecule Sequencing, 110 103BoJIsIa BUSHAYUTU MPsSIMi
MOCJIiTOBHOCTI MiJIbiIOHIB OKpeMuX MojeKya. Pe3yiabra-
T JOCIIIKEHHS TToKa3anu, 1o Tpaymens C® i qukiode-
HaK CIpUYUHSIOThH pisHuii BriuB Ha LIOT i JIOT mig yac
3aroeHHs paH. Jukinodenak inrioye inmykuiro 1HOI'-2, a
Tpaymenb C® — npozanajibHuil OIOCMHTES JIEHKOTPIEHIB.
Kpim Toro, Tpaymens C® cripusie 6iocMHTE3Y crielianizoBa-
HUX «IIPOPO3PIlIyI0UrX» JITITHUX ME1iaTOPiB, TPUCKOPIOE
s3HKeHHs (T50) HeliTpodiniB, MPU3BOAUTH 10 3HUKEHHS
iHIEKCY pO3pillleHHsI HeUTPOodiJIiB, 10 3a0e31nedye OiIbIT
LIBUIKE MPUITMHEHHS 3anajieHHs. [1pu 1iboMy BUKOpPU-
craHHg i’ exuiitHol popmu Tpaymens C® mae MOXIUBICTD
3a0e3MeYnTH OUTbII MIBUAKUIA TTOYATOK il Ta HACTaHHS
TepaneBTUYHOTO e(heKTY.

IIle omHUM GioperysiiHUM TIperapaToM s KOMII-
JIEKCHOTO BiIHOBJIEHHS MiAILTYHKOBOI 3aj1031 € MoMop-
MMKa KOMIO3UTYM®, sSIKa Ma€ MIPOTHU3AITabHY, CITa3MOJTi-
TUYHY, aHTUEKCYIaTUBHY, periapaTUBHY JIil0, BiTHOBIIIOE
eK30KpUHHY (yHKIIi0 [13 Ta YMHUTDH PeryasiTOpHYy Ail0
Mpu NOpYILIeHHsIX (GyHKIioHanbHOrO cTany I13. € Bimo-
MOCTI MPO T€, 10 BUTSKKA 3 POCJIMHU MOMOPIMKA CIIPSIE
3HMXKEHHIO LYKpy Y KpoBi. Lo edekTuBHICTh 3a0e3meuye
cybcraniis P, sska Mae CTpyKTypy, CIIOpiIHEHY 3 iHCYJIiHOM.

Kpim Toro, Momopanka MicTUTh TITiKompoTein f-Mo-
MOpPAUPUJI, 10 iHAKTUBYE PUOOCOMU, MOPYIIYE CTPYKTY-
Py HYKJIETHOBUX KMCJIOT MOHOLIMTIB i JTiM(OIIUTIB KPOBi,
rajabMye Tposidepaliito 1iMPOLUUTIB TKAHWH, TOOTO Ma€e
perysolouy Iito Ha 3anajabHuil mporiiec. Takox Momopauka
MICTUTb JBa MOJIMENTUAN. APTiHIH-BMiCHUI MOJIIMEeNTHL

raJibMy€ TPUTICUH i eJlacTasy, IpyTruii — aKTUBHICTb TPUTICU -
Hy i nmporeas. Lle 30ibliye yac yTBOpEeHHSI IPOTPOMOiHY,
iHIIMX (paKTOPIB 3ropTajJbHOI CUCTEMU Ta KaJlikpeiny. Mo-
MOp/IMKa BIUIMBA€E Ha JesIKi (epMEHTU TMEeUiHKU — Tajlb-
My€ raMma-riayTaMiiTpaHcdepasy, aakaitiuHy ¢ocdarasy i
(bepMeHTH TTIOKOHEOTeHE3Y, 3HUXKYE PiBEeHb XOJECTECPUHY
y KpoBi. B excriepumeHTi Ha 11ypax 0yi10 mokasaHo, 1110
MoMoparka KOMIo3UuTyM® 3HIXKy€e HabOpsik 13, 3MeHIye
aKTHBHICTh aMijla3u cedi Ta Ma€ aHTUOKCUIAHTHY aKTHB-
HiCTb, 3HMXKYIOUM piB€Hb BUIbHUX pamukajiB kucHio (ba-
oaxk O0.4., 2003).

Hpropekcan® — GioperynsiiiiHuii mpemnapar, HeoOXi/-
HUI U151 JTIKBifallii cTpecy i BeretaTuBHOI AMcdyHKIii. Bin
3HUXKYE EMOLIIITHY peakilito MO3KY Ha HETaTUBHI CTUMYJIU
LIJISIXOM BIUIMBY Ha TillOoTajlaMo-TirmodizapHO-HaTHUPHU-
KOBY Bich. HblopekcaH® cripusie 3HMXKEHHIO piBHSI Giomap-
KepiB CTpecy, KOPTU30JIy B CIMHI i agpeHaliHy B Ijia3Mi
KpOBi MpU peakilii Ha iHAYKOBaHUI CTpeC, MPUTHIYEHHIO
aKTUBallil UISTHKM JIiBOr0 MUTAAJIEeNOAi0HOTO Tijia (amirma-
JIN) Y BiNMOBiIb HAa HETaTUBHI eMolliliHi ctumynu. [Tpuiiom
Hplopekcany® 3HMXye (YHKIIIOHATbHY B3a€MOIII0 MiX
LIEHTPOMeEIiaJIbHUM SIAPOM JIiIBOTO MUTIAJIEIIONIOHOTO Tia
Ta MPUJICTJIMMU BUIIMMU KipKOBUMU 1LIEHTPaAMU.

DynkuioHanbHa HemocTaTHICTh [13 Moxke OyTH BUKIIM-
KaHa 3alaJbHUMU TIpoliecaMU y KUIIEYHUKY. TOKCUHMU,
aJlepreHu, roraHe xapuyBaHHsI, iH(eKIIii, XiMiuHi peyoBu-
HU, CHAAKOBIiCTh MPU3BOIATEH 10 nopyueHHs pH y JAI1K,
YHACJIiIOK YOro BUHMKAE iHaKTHBallis Ta/abo MiaBUILEeHA
pyitHiBHicTh pepmenTi [13. Ix Brmus Ha [13 cripuunHse
MOpYIIEHHSI BUPOOJIEHHSI CEKPETUHY Ta XOJELMCTOKIHIHY
1 BHUKEHHS BUPOOJIeHHS (DePMEHTIB.

s nikBipaii uux rnpoueciB He0OXiIHO BUKOPHCTOBY-
BaTu 0a3MCHY peryJsaliiiHO-ApeHaXHy Tepallilo Ipenapa-
toM Hykc Bomika-Tomakopa®. BiH BigHOBIIOE OajlaHC Ba-
rycHoi perysiii LIKT, 6asiaHc BCMOKTYBaHHS/BUALIEHHS
(me3iHTOKCHKAIllisT), KOPErye HACiIK1 aKTUBHOI (hapMaKo-
Teparii Mpu XpOHIYHOMY Iepediry, YNHUTh CITa3MOJIITUYHY,
MpoTHU3anaiabHYy i KOBUOriHHY aito. I Bci 1i edbektn Hykc
BoMika-Tomakopn® € He3aMiHHUMU TIpU DYHKITIOHATBHUX
MopylIeHHsIX i 3ananbHux mpouecax LIIKT.

BioperynsaiiitHa Teparrist XpOHIiYHOTO TaCTPUTY epeada-
Yyae MPOBeIeHHS 0a3MCHOIO0 ApeHaXy i peryJisiiii 3a 101o-
mororo Jlimpomiosory® Ta Hykc Bomika-Tomakopa®, 3acTo-
CYBaHHSI Mperapary nmpoTu3anaibHoi aii — Tpaymemnio C*®,
OpraHoTpoIHoi aii — TacTpukyMesio®, I BiTHOBIEHHS
CIM30BUX IIJTYHKa — MyKo3a KOMITO3UTYM®,

®ynkiioHanbHa HepocTaTHICTh [13 TakoX criocrepirae-
ThCSI TIPY TIOPYLIEHHI BiITOKY KOBYi Ta TAaHKPEATUIHOTO
COKY IpU XXOBUYHOKaM’sIHii1 XBopoOi. BuHUKae mopyiieHHs
pH y AIIK, inaktuBaiis Ta/abo ImiaBuileHa pyiiHiBHICTb
dbepmenTis [13, BinOyBaeThcst 3aKMIaHHS KOBYi Ta TAHKPE-
aTUYHOTO COKY, nmoikomkeHHs 13 Ta po3BUTOK GijliapHOrO
naHkpeatuty. [1pu 1iii marosorii MoXXHa peKOMeH1yBaTu
MpU3HAYCHHS OiOpeTyYISIiitHOTO Tipenapary Xemneab®, sKui
YUHUTH OPTAHOCTIPSIMOBAHUM BIUJIMB Ha MEYiHKY, >KOBUHI
MPOTOKM Ta XOBYOBUBIIHI IIJIAXU. Xemeap® HopMaTi3ye
MOTOPUKY >KO0BYOBUBimHMX 1UaXiB (J2KBII 6ynb-sskoro
THUITY, X0OJIECTa3), MOJIIIIIIYE PEOJIOTiYHI BIACTUBOCTI XOBUI,
CIpusi€ ONTUMI3allil Ta 3aBePILEHHIO 3allaJIbHOTO MPOIIeCy
TMPY XOJICLIMCTUTI, XOJIAHTiTi, TeNaThTi, )KMUPOBOMY Ternaro3si
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(>kupoBa UCTpOdis MEeUiHKM), aKTUBYE AEeTOKCUKALIIIHI
yHK11i{ neyiHKu (KOBTSIHULISI HOBOHAPOKEHUX, TOKCUYH
TeraTuTy), 3MEHIITY€E MOOIYHY Oil0 arpeCUBHOI aHTUOIOTH-
KOTeparrii, TTIOKOKOPTUKOCTEPOIiB, XiMiomnpernapariB Ha
MeYiHKY (rernaTonpoTeKTop).

HNuchynkuis chinkrepa Onai Ha T MOCTXOJIEUCTEK-
TOMIYHOTO CUHAPOMY, Oro pyo1eBi CTPUKTYPU, CTEHO3Y-
OUMI MATiIIT TPU3BOASITH 10 ACUHXPOHIZMY HAJIXOKEH-
H$ XiMycy Ta >KOBYHUX KucaoT y JAITK, mo y cyKymHocTi
3 BIZIICYTHICTIO pe3epByapy >KOBYi BUKJIMKAE BEJIUKY Kilb-
KiCTh HETIOB’sI3aHUX XOBYHUX KUCJIOT y KMIIII, Jiapero
(repeBaxkHO CeKpeTopHY). BHacmimok 1boro ¢hopMyeThCs
eHTepOreHHa MaHKpeaTUYHa HeJ0CTaTHICTh. XOJ0TeHHa
MaHKpeaTuyHa HEeJOCTATHICTh MOX€E BUHUKATU MPU BTO-
pUHHOMY OiTiapHOMY IIMPO3i (TermaToreHHa IMaHKpeaTuIHa
HEIOCTaTHICTh) ab0 OiiapHOMY MaHKpeaTuTi (MepBUHHA
naHKpeaTudHa HeIOCTaTHICTD).

VY 1ux cutyailisix peKoMeHI0BaHO Mpu3HaueHHs [emnap
KoMIT. Xeesb®, SIKUif YNHUTh OPTaHOTPOITHY KOPUTYIOUY if0
Ha Bci QyHKIIT TeuiHKu: HOpMaJTti3ye ii 1e3iHTOKCUKAIliiHY
Ta MeTabo1iuHy (PYHKIIi0, BIUTMBAE HA XUPOBUIA, OITKOBUH,
BYIJIEBOIHUI OOMiH Ta aKTMBYE JIi30COMaJIbHi (hepMEHTH.
Tenap Kom1r. Xeenb® 3aCTOCOBYETBCST Y KOMIUTEKCHOMY JTi-
KyBaHHi IMCKiHe3il }KOBYOBUBITHUX IUISIXiB, IIPU TOCTPUX
Ta XPOHIYHUX 3aXBOPIOBAHHSIX MEUYiHKM 1 KOBYOBUBITHUX
LIUISIXiB, MOPYILIEHHI AisIIbHOCTI MEeYiHKU MPpU Pi3HUX CO-
MaTUYHUX 3aXBOPIOBAHHSIX, BHACIIIOK TOBrOTPUBAJIOI il
Pi3HUX TOKCUYHUX (haKTOPIB.

IloeTanna GioperynsmiiitHa Teparist ¢pepMeHTHOI He-
noctaTtHocTi 13 GiriapHOro reHe3y OXOILTIOE: Oa3UCHUIA
JIpeHax i peryisdiito 3a mormomoroi JliMmpomiosory® Ta
Hyxkc Bomika-Tomakopa®, 3acTocyBaHHST Mpernapary mpo-
Tu3anaiabHol nii — Tpaymenio C®, opraHOTPOITHOI Aii —
Mowmopauka kommno3utym® ta Iemap komn Xeenab®, st
BimHoBneHHs cinu30oBux LHIKT — Myko3a KOMITO3UTYM®.

CuHnpoM aucbio3y KMIIeUHUKa i (hyHKIiOHAIbHA HEI0-
cratHicThb [13 yrBoptotoTh mopouHe koyio. CHBP 36inbiiye
KUJIBKiCTh MiKpOOpTraHi3MiB y 0iK I'paMHeraTUBHUX OaKTe-
piii Ta aHaepoOiB, 1110 BUKJINKAE 3aTlajieHHST B KUIIIEYHUKY,
MPU3BOJUTH 10 aTpodii erniTesito, 3HXKEeHHS] BUPOOJICHHS
XOJIEIMCTOKIHIHY i ceKpeTuHy. [JeKoH’ 1oraiis ;KOBYHUX
KUCJIOT BUKJIMKAE OiJliapHy HEJOCTATHICTh Ta MOPYLIEHHS
eMYJIbIYBaHHS XUPiB. Yce 1ie MPU3BOAUTH 10 HEAOCTAaT-
HBOTO CMIOXXUBAHHSI HYTPIEHTIB i pylHYBaHHS (DEpPMEHTIB.

IIpu umux 3axBOprOBaHHSX pallioOHAJIbHUM € BUKOPU-
cTaHHS OioperynsuiiHoro npemnapaty Myko3a KOMIMo-
3UTYM®, IKUil BiTHOBIIIOE CTPYKTYPH i QYHKIIT CAM30BUX
o060j10H0K opraHiB [IIKT. Myko3a KOMITO3UTYM® 3aBepILLyE
zananeHHs1 can3oBux KT, BimHOBITIOE iX CTPYKTYpY, HOp-
MaJjii3ye BCMOKTYBaHHS, TpaBJAeHHS, iIMyHHY (PYHKIIiIO, a
TaKOX CIpUsIE HOpMaJizallii Mikpodiopu KuieuHuka. /1o
cKJay npernapary Myko3a KOMIO3UTYM® BXOAUTh BUTSIKKA
3 [13, 1110 10AATKOBO MOJIIMIIYE TTPOTHO3 JiKYBaHHS TIPU
MOEAHAHUX 3aXBOPIOBAHHSX IUTYHKOBO-KUIIIKOBOTO TPAKTY.
Po3unH 3acTOCOBYIOTH BHYTPIIITHEOM S130BO, MiAIIKipHO,
BHYTPIIIIHBOIIKIPHO, Y pa3i HEOOXiMHOCTI — BHYTPIllTHbO-
BeHHO 1—3 pa3u Ha TMKIEHbB 3aJIeXKHO Bill cTaHy MallieHTa.

ITpu dbepmenTHiit HenocTtaTHOCTI 13 Ha TJ1i IIyKpOBOTO
niabeTy Ta MeTabOoIiYHOIO CUHAPOMY BUHUKAE eHeproaedi-
LIUT, SIKUI KJIIHIYHO TIPOSIBJISIETHCSI HU3bKOIO TOJIEPAHTHi-

CTIO 10 (hi3MYHUX HaBaHTaXKeHb, CIA0KICTIO B Pi3HUX TPyIIax
M’$13iB, TOJIOBHUM 00JIeM, BTPaTOIO CBiJIOMOCTI, HaragaMu
HyZOTHU. 3 METOIO HOpMaJli3allii eHepreTUIHOIO IOTeHIIiary
KJIITUH TTpU3HavYaeThcst KoeH3nM KOMMO3nuTyM®, SIKWA Bif-
HOBJIIOE i peryJylo€ AisIbHICTh 3a0JJOKOBaHUX BHYTPIILIHBO-
KTTUHHUX (PEPMEHTHUX CUCTEM Ha PiBHI [IUKITY TUMOHHOL
KHUCJIOTH i HecnieuMpiuHUX KaTanizaTopiB, aKTUBY€E TKAHUH -
He IUXaHHS | OKUCHIOBAJIbHO-BiTHOBHI TTPOLIECH B OpraHi3-
Mi, Ma€ MeTaboIiYHy, e3iIHTOKCUKALIii1HY, aHTUOKCUITAHTHY
Ni10, peryJlo€ BiTaMiHHUI Ta MiHepaJbHUI OOMiH, yCyBa€
TiMOKCit0 KJIITUH Ta allua03 TKAHWH.

BinHOB/IEHHSI €HepreTUYHOTO MOTEHIlialy KJIITUH Ta-
KO MOXJIMBE TIPU TIpU3HAYeHHI npenaparty YoixiHOH KOM-
Mo3UTyM®. BOHO 3HiiICHIOETBCSI IUISIXOM PO30JIOKYBaHHSI
¢epMEeHTHHUX CUCTEM Ha piBHI IMXaJIbHOIO JIAHIIIOTa Mi-
TOXOHJIPiiA. YOiXiHOH KOMITO3UTYM® yCyBa€ TIilTOKCitO KIIITHH,
crnpusie onyxkeHHio pH mMaTtpukcy (TKaHMHU), IiIBUIILYE
(yHKIliOHaTBbHY aKTUBHICTh JIE3iHTOKCUKALIHHUX dep-
MEHTHUX CUCTEM, MiATPUMYE aHTUOKHNCHIOBATIbHY CUCTEMY.
VY nocnimkenHi S.V. Girin et al. (2015) Ha epBUHHUX JIiM-
douuTax JIOAMHM y TTpodiplii Oysio moKa3aHo, 1o KoeHsum
KOMI03uTyM® Ta YOiXiHOH KOMITO3UTYM® BABiUi MOCUITIOIOTh
aKTUBALIil0 CYKIIMHATIETiIPpOreHe3n — KII0YOBOTO (dep-
MeHTa UKy Kpeodca. Takox mokazaHa iX e(DeKTUBHICTh
y HopMaJtizallii 0OMiHy TPy TOCTPUX BipyCHMX iH(DEKITisIX
(I'PBI, xip, rpuir), iHTOKCUKaLiHHOMY CUHIPOMIi, XpOHi4-
HUX BipyCHMX Ta HeiHDEKIINHNX pelANBYIOUNX 3allaIbHIX
3aXBOPIOBAHHSIX (BipYCHUI renarTuT, riioMepyioHedpur).

Eneprernunuii moTeHIiaa KJIITUHA MOXKe BiTHOBIIIOBA-
T i [TioKcanb KOMIO3UTYM®, SIKHii aKTUBYE (DEPMEHTH KJTi-
TUHHOTO IMXaHH (3a0e3rneuye nepenady H*), BimHOBIIOE
GaslaHC MPO- Ta AHTUOKCUAAHTHUX crcTeM (cuHTe3 AT i
aKTUBHUX (pOPM KUCHIO, 3allyCK MeXaHi3MiB HelTpaJi3allii
BUIBHMX paJvKaJliB), CIIPaBJIsI€ BUPaKEHU iMyHOKOPUTY-
ounit eexr, 3a0e3neuye BUBEACHHS TOKCUHIB i3 KIIITUH
(«BUTOpaHHS» TOKCUYIHOI aMiHOTpynu), e(peKTUBHUI 3a-
xuct JAHK Big momkomkeHb, iHriOye HeOMIaCTUYHI 3MiHU
B kiiTuHax. [Ipu nmerkomy eHepromediluti mpenapaTom
Ne 1 € KoeH3nm KOMITO3UTYM®, TIpU CepeTHbOMY — Yo0ixXi-
HOH KOMMO3UTyM®, MoTiM — KoeH31uM KOMITO3UTYM®, Iipu
BupaxeHoMy — [riokcasib KOMIO3uTyM®, YOiXiHOH KOM-
no3utyM®, KoeH3uM KOMITO3UTyM®, i 1aj1i BOHU BBOISATHCS
IIOBTOPHO 32 IIEI0 CXeMOIO.

[NepeBaramu GiopeTysIiiiHOI Tepalrii B KOMITJIEKCHOMY
JIiKyBaHHi (pepMeHTHOI HenocTaTHOCTI 13 € 3MeHIIeHHs
BUPaXEHOCTI 3aMajibHO-AeCTPYKTUBHUX 3MiH 13, mosmin-
LLIEHHS 30BHIlIHbOCEKpeTOPHOI (yHKIiT [13, epekTUBHE
JIOTIOBHEHHSI /10 Teparlil 3a TPOTOKOJIaMU, 3MEHILIEHHSI J10-
3yBaHHS I TPUBAJIOCTI MPUIOMY MpenapariB 3 HeOaKaH-
MU TTOOIYHUMHU eeKTaMu, 30iIbIIeHHS TePMiHy peMicii,
TOJIITIIIEHHS SIKOCTi XUTTS i TICUXOCOMaTUYHOTO CTaHY
TMali€HTIB.

KowmrutekcHi 6ioperyasuiini npernapatu TM Xeenb
MaloTh YiTKU aJIFOPUTM CKJIAaHHA CXEM JIiIKYBaHHS, JIeT-
KO TIOETHYIOTBCS 31 CTaHAApTaMU Tepariii, KOMILIEKCHO
MOJIIMIIYIOTh CAMOPETYJISILIIIO Ta BiTHOBJIEHHSI OpPTaHi3My,
TMOJIETTIIYIOTh HAaBAHTaXKEHHSI Ha OpraHi3M, 3a1100iraloTh 1mo-
Jlinmparmasii Ta 3Ha4yHO MOJIIIITYIOTh e(DEKTUBHICTb Tepaltii.

MigrotyBana TeraHa Ynctuk M
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3AMNAAbHiI 30XBOPIOBAHHS KULLEYHUKA
TA MiIKPOCKOMIYHUMN KOAIT:
CYYOCHi NiAXOAU
AO MOPPOAOriYHOT AIArHOCTUKU

Pestome. 3anarsnbHi 3axBoproBaHHsi kuiueyHuka (33K) Ta mikpockonivyHui konit (MK) 3anmiuaroTecst OgHIero 3 Havi-
OinbLU CKNagHUX Ta HeBUPILLEHNX MPO6IEM cyHacHOi ractTpoeHTeposorii. [ocTivinuii iHTepec 4o BuBuYeHHs 33K
1a MK 3ymoBrieHnvi 3pocTaHHSIM 3aXBOPIOBAHOCTI Ha Ljt0 NMaTosIOrito y BCbOMY CBITi Ta CKI8AHICTIO iX JiarHOCTUKY.
OgHum i3 HavbinbLu BiporigHnx meTogis nigTeepaxeHHs 33K Ta MK e 6ioncis. OgHak He y BCix Bunagkax Mopgo-
JIOMYHI O3HaKN MOXYTb OYTY BUKOPUCTOBYBAaHI /151 BCTAHOB/IEHHS fiarHo3y. ToMy AnchepeHLiviHy JiarHoCTuKY rpo-
BOAATH 3a JOMOMOIOK AOAATKOBUX METOAIB, i3 SIKUX BiJOMUMMU € riCTOXIMIYHE Ta iMYHOriCTOXiMIYHE JOCTIAXEHHS.
Knro4oBi cnoBa: zanasbHi 3axBOproBaHHS KULLIEYHUKA; MIKPOCKOIMIYHMK KOJIIT; GIOMCisi; ricToXiMiYHe, iMyHOricTo-

XiMiYHE [OCTIAKEHHS

bBiomncisa € ogHuM i3 HaOIBII BipOTiIHUX METOIIB ITilI-
TBEPIKEHHSI M1aTOJIOTi1 KUIIIEUHUKA, SIKa J03BOJISIE BCTAHOB-
JIIOBAaTH TMPaBUJIbHUM MiaTHO3 i MPOBOAUTU AUDEPEHLIIAHY
JIarHOCTUKY YMCIIEHHUX BUIIIB 3aTlaIbHUX ypaXXeHb KUIIKH,
30KpeMa OHKOJIOTiYHOI IaTOJIOTil.

KepiBHMIITBO 3 TOYaTKOBOI ITATOTICTOIOTIYHOIL JiaTHOC-
TUKU 3alaJibHUX 3aXBOPIOBaHb KUIIIEUHUKA OYJIO BIeplie
npuitHaTO bpUTaHCHKUM TOBAPUCTBOM TaCTPOEHTEPOJIOTIB
(BSG) y 1997 poui. Hosi pekomenaaiiii BSG ony6ikoBaHi
y Journal of Clinical Pathology B 2013 potii Ta eperistHyTi
B 2019, 2022 poxax. 3rifHO 3 HUMH HATOTiCTOJIOTIYHA OIiH-
Ka Oioricii Mae BaxkJiuBe 3HaUYEHHS IJ1 JiarHOCTUKM, KJ1ach-
ikarii Ta BU3HaYeHHSI JIIKAPCHhKOI TAKTUKY IIPU XPOHITHIM
igionaTUYHIi 3anaabHiil XBOpoOi KMILIEYHUKA.

V pexomennanisax BSG Takox BigMida€eThbCs, 110 pe3yib-
TaT MOPGOJIOTIYHOTO HOCTIIKEHHST 3aJIeKaTh Bill KIIBKOCTI,
MiCIIsI Ta aAeKBaTHOCTI B3STTS OiOMCii, TOTPMMaHHSI BUMOT 10
¢ikcarlii, opieHTYBaHHsI, 0OPOOKHM Ta 3a0apBIEHHST KOJOHO-
oionTariB. I[leBHi BuUMoOru 10 MOpdoJI0OriyHOro AOCiIKEHHS
KosioHoOionTatiB 1ipy 33K ommcaHi y crieliaTbHIX IPOTOKO-
JIax, aJjie, Ha XKaJib, iX He 3aBXKI1 JOTPUMYIOTCS. Y 3B’3KY 3 LIUM
BUCHOBOK 0iOTICii MOXe OyTH AyKe Cy0 €KTUBHIM, a KJIiHIiYHA
KapTHHA Ta pe3yJIbTaTh TOJATKOBUX METO/IIiB OOCTEKEHHST — HE
30iratucs 3 MOpGOJIOriYHUM AOCTiMKeHHsIM. ToMy HeoOxinHa
B3aeMO]1ist MOPGOJIOTIYHOTO IOCITiTHMKA 3 KJTIHILIMCTOM.

Kpim toro, Baxxusum acriekTom npu 33K € kputepii
aKTUBHOCTI/XpOHi3allii 3aXBOPIOBaHHSI, SIKi AyXe Pi3HSITh-
csi. Ha cborosHi He noBeneHa MOXJIUBICTh TOBHOTO Bifl-
HOBJICHHSI CTPYKTYPU KPUMT CIU30BOI 000JIOHKU TOBCTOL
KMIIKU MPU cydacHUX MeTonax JiikyBaHHs 33K, Hemae
YITKAX KPUTEPIiB OLIHKM TillepIuIas3ii CIM30B0I 000JIOHKH.
151 BUpilIeHHS LKUX TPOOJIeM MOTPIOHO MOBTOPHO BUBYUTH
KOJIOHOOIONTATH 3 OHUX i TUX K€ JIOKaJli3alliii 10 Ta Mmicis
Tepartii, a TAKOX MPOBECTU PENPEe3eHTATUBHY BUOIPKY KITiHi-
KO-MOP(OJIOTiYHUX TOKYMEHTOBaHUX criocTepexkeHb 33 K.

Ha choronHi mpuunHamu B3SITTs Oiorcii €:

— BCTaHOBJICHHSI/MiATBepAXKEeHHs niarHo3y 33K;

— BUSIBJICHHS BiIMiHHOCTE# MixXK HeCTIeINMMDITHIM BU-
paskoBuM Kojitom (HBK) ta xBopo6oto Kpona (XK);

— BCTaHOBJICHHSI/TIATBEPKEHHS JiarHO3Y MiKpOCKO-
niyHoro komiity (MK);

— BUKJIIOUEHHS AUCILIA3i1/ Iy XJIMHU;

— BUKJIIOYEHHSI CYIMYTHIX CTaHiB 200 YCKJIaJHEHb;

— OIIliHKa aKTUBHOCTI i XpOHi3allii 3aXBOPIOBaHHS;

— BUSIBJIEHHSI TTOLIMPEHOCTI Ta TIPOTSIKHOCTI MPOLIECY.

[Tpu mimo3pi Ha 33K Gioricist MPOBOAUTHCS 3a HACTYII-
HUMU TIpaBUJIaMU: HEOOXiTHO B3SITTS HE MEHIIEe HiX I0
2 GiomTaT 3 5 pi3HUX BiiJIiB KUILIEYHUKA, HABITh 3a Bi/Il-
CYTHOCTi €HIOCKOMIYHUX IPOSIBiB, 3 Opi€HTAalli€l0 OiONTaTiB
«BepX — HU3». Y HampaBjieHHi 000B’3KOBO BKa3y€EThCsI
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KJIiHIYHA Ta eHJOCKOIIiYHAa KapTUHA 3aXBOPIOBaHHS, Ha-
SIBHICTb MOTIepeiHixX Oi0Mciii Ta MPOBEIEHOTO JIiKyBaHHSI.
Mopdonoriuna ouinka 33K mpoBoauThCS 3a IIKadaMU
Geboes (0—5), Nancy (0—4), Robart (0—33). Yci ui mkanu
BiIPi3HSIOTHCS 32 KPUTEPisIMU Ta KiJbKiCTIO 0ajliB, OJHAK
BCi BOHU 3[1aTHi JaBaTH HaJiliHUI pe3yJabTat, YyTIMBUI 10
3MiH aKTUBHOCTI 3aXBOPIOBaHHS y MailieHTiB i3 33K.

IIpm rictonoriunomy mocaimkeHHi XK BorHuine Mae
«IIMuCTe» (JacTile, Hixk audy3He) 3anajeHHs Ta/abo
nedopMmaitito kpunT. CerMeHTapHi 3MiHHU, YpaxKeHHS KITy-
0OBOI KMIIIKM Ta rpaHyJIeMaTO3He 3allajleHHsI BKa3yloTh Ha
XK, sK i TeHAeHIIis1 10 MOCUJICHHSI 3amajeHHs B MPOKCHU-
MaJIbHOMY Bifisii o6omoBoi kutku. IHoai XK BiapisHUTH
Bim HBK Ta MikpocKomiyHOro KoiTy 0yBa€e ayke CKJIaaHO,
ockinbky yactkoBo JikoBaHnuit HBK ta MK Takox mo-
KYTb IEMOHCTPYBATH CerMEHTapHe 3anajeHHs. 3BOPOTHUI
ineitr Bunukae npu HBK, Toxi sk emitenioinHO-KIiTUHHI
TpaHyJIbOMHM 3YCTPIiYalOThCsI Y TOJOBMHM HalieHTiB 3 XK.
KpunronituuHi rpanyibomu crioctepiraiorbes npu HBK,
NUBEPTUKYJIIPHOMY 3amajieHHi TOIIO, ajie BOHU HeCTeln-
iuHi A5 KX 3aXBOPIOBaHb.

KonHa ricronoriyHa o3HaKa He € J1iarHOCTUYHOIO JIJIst
HBK, xkpiM Kom0iHaLii 6a3aIbHOTO IJ1a3MOLIMTO3Y, T1(y3-
HOi aTpodii, BUKPUBJIECHHSI KPUIIT, HEPiBHOCTI ITOBEPXHi
BOPCUHOK Ta BUCHAaXXEHHS ¢u3y. HepiBHOMipHUIT po3romin
3anajeHHs B 6ionTarax (omepaliiiHoMy MaTepiali) Moxe
BUHUKATU Y MALI€EHTIB i3 TPUBAJIUM 3aXBOPIOBAHHSIM ab0
mics aikyBaHHs. Tomy niarHo3 HBK Haii6iabn KopeKTHHM
3 ypaxXyBaHHSIM KJIiHiKO-€HIOCKOMIYHUX JaHUX.

[1pu nocimkeHHi 6ioNTaTiB KUIIKY CJTiT OLliHIOBATA CTaH
eMIiTelil0 CIM30BOI 000JOHKM (BUpPa3KM, €po3ii, JecKBaMa-
1ist, iucTpodivHi Ta rinepriacTUyHi 3MiHU ), apXiTEKTOHIKY
KPUIIT, HasIBHICTh (piOpO3y 3a TOMOMOIOI0 TiCTOXiMiYHOTO
Ta iMmyHoricToximiuHoro metomiB (I'X, II'X), ocobauBocTi
emiteianbHOT TpoHUKHOCTI (ITX — KjmaynuHu), Xapakrep
Ta CTaH 3aIaJbHOro iH(LIBTpaTy can30B0i 00010HKY (I'X),
HasIBHICTb KPUNITUTY, yTBOpeHHs1 KpunT-adcieciB (IIX). Ta-
KOX OLIIHIOETHCSI CTaH MIEPUKPUIITAILHUX Mio(iOpo01acTiB,
HasiBHICTb MioiOpobiacTiB/hiOpo6aacTiB y KIIITUHHUX iH-
dinbTpaTtax, y 30Hi BJaCHOI MJIACTUHKU, CTYIIeHb (hidopo3y-
BanH# (II'X), ctan cynuH, HagBHICTH ckiepo3y (I'X, 1'X),
npoicdeparrBHa akTuBHICTD (II'X — p53, Ki-67).

Pexomenmauii BSG mono BHeCeHHSI 3aXBOPIOBAHHS
1o kateropii 33K ta MK Ha mincTaBi TricTOJIOTIYHNX 03HAK
MPOMOHYIOTh, 1110 XKO/IHA TiCTOJIOriYHA O3HaKa He MOXKe BU-
KOPUCTOBYBAaTUChH i30JIbOBAHO TSI BCTAHOBJICHHS IiarHO3Y
33K, itoro nigruny Ta MK. IicronoriuHi 03HaKu MOXYTh
Jmine npeBamoBaty B omHii rpymi 33K, MK Han iHmoro.
JiarHOCTUYHA TOYHICTb MiABUIILYETHCS, SKIIIO BPAaXOBYETh-
cs Bigpasy AeKiJbKa O3HaK, aHaIi3yIOThCS 3MiHM B MeXax
oaHOTO ab0 NEeKiJIbKOX BifiJIIB KMIIKKA Ta BPAaXOBYEThCS
KJIiHiYHA KapTHHA 3aXBOPIOBAHHSI.

I'X-nocnimkenns npu XK 3a gormomoroiwo PAS-peaxiiii,
SIK MIPABUJIO, IEMOHCTPYE CETMEHTAPHE YPaXKEHHS TOHKOI
200 TOBCTOI KUIIIKH, a TAKOX I'paHyjJIeMaTO3HEe 3armajeHHs
BiJ BJACHOI MJIACTMHKM JO BEPXHiX BiJiJIiB MOLIUPEHOTO
kiituHHOro iHginbTpaty. II'X-gocaimkenns XK nmokasye
BiJICYTHICTb 3MiH MEepUKPUNITAIBHUX MiohiOpo0IacTiB, BU-
paxkeHUil 6a3albHUN IJ1a3MOLIMTO3, MaKpodarajibHy pe-
aKiIiio, 3HMKeHHs cekpewii myuuHiB MUC-2 i MUC-4,

IpeBaIioBaHHs B KiiTHHHOMY cKiami CD20 (B-nximdomu-
1) Ta CD3 (T-nimpouutr). Y kiituHHOMY iH(}inbTpaTi
301IBIIYETHCS KITBKICTD iMyHOCYIIpecopHUx T-kiiTuH. [1pu
pemicii XK crioctepiraerbcest 30imbiieHHs ekenpecii MUC-2
i MUC-4.

[Mpu HBK I'X-nocnimxenns (PAS-peaxiiist) BusiBisie au-
(y3He 3anajgeHHsl, IIJIMHOINOAIOHI BUpa3Ku, KpUIT-a0cLec
Ta pi3Ke 3HIDKeHHs MyluHy. [I'X-1ocaimkeHHsI TeMOHCTpY€E
HasiBHicTh CD3 i CD20 knituH, 3HmkeHHs ekcrpecii TTF1
(cbakTOp TpaHCKPUIIILIii IMUTONONIOHOI 3a/1031-1) Ta 30i1b-
meHHs1 CD3 ta CD8+ y kinitnHHUX iHdinbTpaTax. BigcyTHi
MepUKpUNTalIbHI Mioiopobiactu/dibpodiactu, miazma-
TUYHI KJIITUHU, TIaaKoMm’ si30Buit akTuH. [1pu nikyBaHHI
HBK 3 nocsrHeHHSIM peMicii 3HOBY 3’SIBJISIETCS TJIAIKOM’sI-
30BUii akTUH, 30inbmyeTbest TTF1 Ta 3HmkyeTsess CD8H.

Hdnst nudepenuianpHoi niarHoctuku 33K icHYIOTH
MOpGOJIOTiuHI KpUTepil, SKi 103BOIAI0Th BigpizHaTu HBK
ta XK. Tak, npu HBK BUsIBISIIOTHCSI 3HAYHI TTOPYILIEHHS
cnn3oBoi 06ooHKY ToBcTol Kuiiku (COTK) — 3BuBuMCTI
BKOpOYEHI KPUIITH, SIKi pO3TallIOBaHi HEPiBHOMIPHO, HEZIO-
cTaTHicTh muscularis mucosa, mopyiieHHs 6e31nepepBHOCTI
MepUKpUNTAIbHUX Mio(diOpobacTiB. 3arajabHa CTPYKTypa
COTK npu XK mnepeBaxHo 30epexxeHa, BKIIOUYHO 3 Te-
PUKpUIITAILHUMU MiogidpobiacTaMu, OIHAK Y Kpasx
BUPA30K, y MICIISIX 3aTOEHHS 3arajJibHa OyqoBa CIU30BO1
000JIOHKM MOXKe OyTU mopyleHa. 3anaJlbHUi MpoLiec Ipu
HBK 3a3Buuaii nudy3auii, piBHOMipHUI, Tomi K ipu XK
BUSIBJISIETHCS TIEPEBAXHO Pi3HUIA CTYIMiHb BUPAXXEHOCTI iH-
¢inprpamii y pisHUX OiISHKax TKaHUHU. HaBiTh y Mexkax
OJTHOTO 3pa3Ka Billpi3HSIETHCS CKJIa KJIITUHHOT iHDibTparltil
Ta MOro po3IoAia y CAU30Bill 000IOHIII.

ITpu HBK ypakaerbcst mepeBaXkHO ciiM30Ba 000JI0H-
Ka ToBCTOI KuIKM, nmpu XK — yci 1mapu CTiHKYA KUIIKU.
Jms XK xapakTepHi emiTeioinHO-KIiTUHHI TpaHyIbOMU
(MiKporpaHyJb0MHU, IPaHyJIbOMOMOAIOHI YTBOPEHHST) pi3-
HOTO PO3Mipy, CKYIMYeHHsI MaKpodariB, BKIIOYHO iHKOJIN
i 3 BEJIMKMMM EIMITeTIOITHUMM KIiTMHaMu. Takox croctepi-
raloThCs BACKYJIITH, SIKi € pi3HUMM 3a CTyIIEHEM BUPAKEHOCTi
Ta TOCTPOTH, 32 XapaKTePOM 3aMaJIeHHsI Ta CKJIEPO30M CTiHKU
cynuH. st HBK rpaHyiboMM Ta BacKy/IiTH He XapaKTepHi.

3MeHIlIeHHsI a00 3HUKHEHHSI MYLWHY, 3MEHIIEeHHS
KIJTBKOCTI KEJIUXOMOAIOHMX KIIITUH y KPUIITaxX, PO3Mi-
piB BaKyoJib, SIKi MiCTSITh MyLUH, 3MiHU Y CKJIaAi MyLHHY
cnoctepiratorbes mpu HBK. IMpu XK cekpertist myunny
30epekeHa, a ii 3MEeHIIIEHHsI BiIMi4a€eThCs TUIBKHU Y Kpasx
Bupasku. st HBK xapaktepHo 3HUXXKeHHSI iIHTEHCUBHOCTI
3abapBieHHS MyluHy npu PAS-peakiiii, HeliTpodinbHa
inginprpanis; mpu XK croctepiraeTbcst 30epeskeHHS iH-
TeHcuBHOCTI PAS-peakiiii Ta BincyTHicTh HeMTpodiTbHOT
iHginprpanii. Kpim Toro, mpu HBK BusiBnsitorncs me-
PMKpUNTaJbHE CKYMYEHHSI HelTpodiniB, selikonenes i3
¢dopMyBaHHSIM KPUIIT-a0CLIECiB IMPU 30€peKeHHI emiTeio
kpunt. Kpunr-a6euecu rpu XK 3ycTpivatroThest gyxe piako
Ta CYMPOBOMIKYIOThCS PYWHALIIEIO eTITeN 10 KPUIIT.

MikpocKomiYH1I KOJIT — 1Ie XpOHiYHe 3amajabHe 3a-
XBOPIOBAaHHS TOBCTOI KUIIIKH, SIKE YaCTO BUKJIMKAE XPO-
HiYHY BOOSIHUCTY Aiapelo, 10 MOXE CYIIPOBOIXKYBATHUCS
00JieM Y >KMBOTi, HEBiIKJIaIHUMM ITO3MBAMU Ta HETPUMaH-
HsM Kaity. Lli cuMIiToMu Tpr3BOASITE A0 MOTipIIEHHS SIKOCTi
SKUTTSI Ta 301IbIIIEHHS] BUTPAT HAa OXOPOHY 3/10POB’.
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HiarHo3 MK rpyHTyeThCS Ha TiCTOJIOTiYHOMY OOCIIi-
JDKEHHI MHOXWHHUX 6i0MCiii cTM30BOi 000JIOHKM TOBCTOI
KMIIIKHU, SKi 4aCTO He BUSBJISIIOTh XKOJHUX 3MiH a00 11i 3MiHU
He3HauHi IPU €HIOCKOITIYHOMY JAOCTiIKeHHi. Buminsgiors
JIBa OCHOBHI rictosioriyni nintunu MK — koylareHoO3HU I
KOJIT i TiMdoLMTapHUil KOJIIT, iHKOJIM — HETIOBHMI i Ba-
pPiaHTHUM KOJIIT.

MK Bnepie 0yB onucanuii Lindstrom y 1976 pouii,
y 1982 poui Lazenby et al. Oyiu 3anporoHoBaHi TepMiHU
«IiMdoIUTapHUI KOJIIT» Ta «MiKpPOCKOIIIYHMI KOJIiT». Erti-
JeMioioriuHi gocmimkeHHs Lindstrom cBimuaTh mpo 3pocTaH-
Hs1 3axBoproBaHocTi Ha MK i fioro moumpeHocTi, 1o 10c¢sr-
s piBHsa XK ta HBK y gesikux nmomyssiiisx. MakpockomiuHi
3MiHM CIM30BOi 000JIOHKM TOBCTOI KMIIKU Ipu MK, 51K mpa-
BWIO, BiICYyTHi, TOMY JiaTHO3 TPYHTYETHCSI HA KOHKPETHUX
TiCTOJIOTIYHUX pe3yJIbTaTax 0iorcii TOBCTOI KUIIKHU.

3BicHO, 1110 0i0JIOTiYHiI MeXaHi3MU, 110 MPU3BOAITH 10
MK, 3HauHOIO MipOIO HEsICHI Ta, KMOBIPHO, FETEPOTeHHi.
Crneundivni iMyHHi mpodijii Ta 0COOIMBOCTI 3aXBOPIOBaH-
H$I CBiT4aTh MPO HEKOHTPOJbOBAHY iIMyHHY BillMOBiAb HA
Pi3Hi areHTH, SIKi 3HaAXOASITHCS B MPOCBITiI KUILIKY Ta B CM-
30Bili 000JIOHIIi TeHETUIHO CXWIHHUX 0ci0. MK Mae o3Hakm
iMYHOOITOCEPEIKOBAHOTO 3aXBOPIOBAHHS i3 MOPYIIEHHIM
aJalTUBHOI iIMyHHOI CUCTEMHU 3 IUTOTOKCUYHUMU PeaKIlis-
mu. Kpim toro, mpu MK BcraHOBJIeHa aKTHBALlisl TO3UTUB-
Hux T-xinitun — CD4+ ta CD8+, 3HMXeHe BiZHOLIEHHS
no3utuBHuX T-nmiMmpouuris no CDE, FOX P3 i CB4.

KutrouoBy posib y KoareHo3HOMY KOJITi BilirpaloTh
eo3uHo(pinu. loBeaeHo, 110 IIPU KOJIareHO3HOMY KOJIiTi
y npobax dekaiit 30i1bIIYETHCSI KOHIIEHTPALLiSI €03MHO-
(iIbHOIO KaTiOHHOTo OijKa Ta €03MHOpiIbHOTO OiKa X.
licronoriyHOO 03HAKOI0 KOJIATEHO3HOTO KOJIITY € 3HAYHO
MOTOBILEHA KoJjlareHoBa cMmyra (> 10 MKM) min moBepxHe-
BUM CITiTEJIiEM, IO IKOI MOXYTb OyTH 3aJlydeHi KamliIsIpy Ta
3anajibHi KIITUHU. TaKOX CIOCTEePira€ThCs MOIIKOMKEHHS
TMOBEPXHEBOTO EMITeNiI0 3 BiAllIapyBAaHHSIM MTOBEPXHEBUX
eniTeTiaTbHUX KJIITUH.

3 MOMEHTY CTBOPEHHSI AiarHOCTUYHUX KpuTtepiiB MK
BimOymcs BaXJIMBi 3MiHA B KOHIICIIIIii Ta AiarHOCTUIHMX
METO/IaX 1IbOTI'0 3aXBOPIOBAHHSI, 3’ IBUJIMCS HOBI TEpPMiHU —
«MIKPOCKOITIUHUI HEITOBHUIA KOJIIT», 10 BKJIIOUAE «KOJa-
TeHO3HUI1 HEMOBHUII KOJIIT» 1 «JTiM(OLIMTaApHUIT HETOBHUIA
KomiT». OmHak, He3BaXalouu Ha I1i JOCSTHEHHsI, Y BUBYCHHI
MK icHy0OTb i AiarHOCTUYHI TTPOOIEMHU, SIKi TTOJIATAIOTh
y HACTYITHOMY:

— sIKi TiICTOJIOTIYHI METOAM MOTPIOHO 3aCTOCOBYBATH,
11100 npaBwibHO BiapizHut MK, HenoBHuit MK Ta nerki
3anajbHi 3MiHHU;

— 5K OyTH 3 BUITaAKaMU TiarHOCTUYHOI HEBU3HAYEHOCTI;

— $IK MiHiMi3yBaTu BapiaTUBHICTb OiarHO3y MiX JliKa-
PSMU-TIATOJIOTaMU.

[nsa BupilieHHs UUX MPoOJeM AOMOMOIOI0 € BTi-
JICHHSI CUCTeM aBTOMATHUYHOTO aHajli3y Ta MOXJUBOCTI
OHJIAH-KOHCYJIbTYBaHHS 31 CKaHYBaHHSIM MpenapariB
3 iHIIMMM (axiBISIMU.

BucHoBKU

— Jiarnoctuka 33K — XK, HBK ta MK 3HauHO 110-
JIETIIYETHCS LUISIXOM OOTrOBOPEHHSI MYJIBTUANCHMILTiIHAPHOL
rpynu 3 KJIiHIIUCTaMu Ta Y IPUCYTHOCTI MMaTOJI0TO0aHaTO-

Ma. PexomeHmoBaHi peryisipHi 6araTorpodiJbHi 3ycTpidi
KoMaHau uisi ooroBopeHHs nauieHTis i3 33K ta MK npu
CKJIaIHI# TiarHOCTHIL;

— OiorciitHuit MaTepian He y BCiX BUMAaIKax J03BOJISIE
ropoputu npo HasgBHicTh XK, HBK a6o MK. Ilopsina 3 ium
Y YaCTHHI BUITAJKIB OiOIICisI TO3BOJISIE OLIIHIOBATH Ti UM iHIII
3MiHMA Ha KOPUCTb MEBHOTO 3aMaJIbHOTO 3aXBOPIOBAHHS K-
LIEYHUKA, 110 MOKE MiAIITOBXHYTH KIiHILIMCTA 10 TIOAATBIINX
JTOCJTIKeHb Ta TMHAMIYHOTO CIIOCTEPEXKEHHSI 3a XBOPUM, OILTi-
HUTH CTYTIeHb aKTUBHOCTI Ta/ab0 XpOHi3allii 3aXBOPIOBaHHS;

— y 5—15 % mnanienTiB i3 33K micyist mpoBeaeHHS eH-
JIOCKOIIYHOTO Ta TiCTOJOTIYHOIO TOCIIIKEHHS! HEMOXJITUBO
BinpizauT XK a6o HBK, Tomy B 1iux Bumankax BOHM ITO3Ha-
yaroThes SIK HekacudikoBaHi 33K. HeknacudikoBaHuii Ko-
JIIT YaCTillIe 3yCTPiYaeThes Y iTe, HiXX Y JOPOC/INX TalliEHTIB;

— SIKIIIO O3HAKMU BCE Ile He BU3HAYEHI ITiC/IsT KOJIeK-
TOMii, TiCTOJIOTIYHI JaHi OMMCYIOThCS Ta OLIIHIOIOTHCS SIK
HEeBU3HAYEHUI KOJIIT;

— oaHYy MOP(OJIOTiYHY 03HaKy He MOXKHA BUKOPUCTO-
BYBaTH i30JIbOBAHO ISl BCTaHOBJIEHHs fniarHo3y 33K, MK
a0o ix miaTuniB. MopdooriuHi 03HaKKU MOXYTb JIUIIIE TTpe-
BamoBatu B onHili rpymi 33K, MK Hap iHIIOM0;

— TiCTOXiMiYHE Ta iIMyHOTiCTOXiMiYHE AOCIIiKEHHSI 3a-
JINIIIAIOTHCS BiTOMUMM AOAATKOBUMU METOAAMMU ISl Aude-
PEHIIiIHOI 1iarHOCTUKY Pi3HUX 3aXBOPIOBAaHb KMIIIEYHUKA,
3o0kpeMa 33K ta MK;

— ricToxiMiuHe Ta iMyHOTiCTOXiMiuHEe HOCTiIXKEHHS
JTO3BOJISIIOTH BiZIOKPEMJTIOBATH MEBHI (PYHKIIOHAIbHI CTaHU,
a caMe CMHIPOM IToapa3HeHoi KUIKH, Big 33K;

— TICTOXiMiUHE Ta iIMYHOTiCTOXiMiUHe AOCTiIXKEHHS
TOLIIBHO BUKOpUCTOBYBaTH 111 AiarHocTuku 33K, MK ta
nudepeniiittoi miarHoctukn HBK ta XK, migrunis MK,
MOP(OJIOriYHOT OLIIHKY HASIBHOCTI Ta CTYIIEHSI aKTUBHOCTI/
XpOHi3allii 3aXBOPIOBaHHS,

— II'X-gochimKeHHsT 103BOJISIE BCTAHOBIIOBATU Ha-
SIBHICTB, CKJIAQJ, IIiJIbHICTh Ta MOIIMPEHICTh KIITUHHOTO
iHdibTpaTy;

— y ca130Biil 000g0H1II ToBCTOI Kuky mpu HBK pi3-
HOTO CTYIIeHsI aKTUBHOCTI aKTUBi3allisl IIpoIipepaTUBHOTO
noteHuiany (Ki-67, p53) emiteniaabHUX KJIITUH KUIITKOBUX
37103 TIOTPeOYE IMEeBHOI OHKOJIOTIYHOI HACTOPOXKEHOCTI;

— TOTPiOHI MOAAIBIII MPOCIEKTUBHI TOCTIIXKEHHS 151
YTOYHEHHSI IPUPOJHU Ta TATOTeHe3y MiKPOCKOIMIYHOTO KO-
JITY, SIKMI TATBEPIKEHUUN MIEPeBipEHUMU KPUTEPiSIMU JUTST
OLIIHKM 3aXBOPIOBAHHS;

— JiarHO3 MiKPOCKOMIYHOTO KOJIiTy TPYHTYEThCS Ha
TiCTOJIOTIYHOMY JOC/iIXKEHHI;

— ICHYIOTb IBa OCHOBHI rictojoriuti migrum MK —
KOJIAaTeHO3HMU KOJIT i JTiM(poMTapHUIA KOJIIT, ajle MOXe OyTh
HernoBHUIT MK 3 MEHII010 KiJIbKICTIO TiICTOJIOTIYHMX O3HAK.

KonduaikT inTepeciB. ABTOp 3asBJISIE PO BiICYTHICTh
KOHMIIIKTY iHTEpeciB Ta BiacHOI (piHaHCOBOI 3alliKaBIeHO-
CTi IPU MiATOTOBIIi JAHOI CTATTI.
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O.0. Dyadyk

Shupyk National Healthcare University of Ukraine, Kyiv, Ukraine

Inflammatory bowel diseases and microscopic colitis:
modern approaches to morphological diagnosis

Abstract. Inflammatory bowel diseases (IBD) and microscopic
colitis (MC) remain one of the most complex and unsolved prob-
lems of modern gastroenterology. Constant interest in the study of
IBD and MC is due to the increasing incidence of this pathology
worldwide and the complexity of diagnosis. Biopsy is one of the most
reliable methods to confirm IBD and MC. However, not always

morphological features can be used to establish a diagnosis. There-
fore, differential diagnosis is carried out with the help of additional
methods, of which histochemical and immunohistochemical studies
are well-known.

Keywords: inflammatory bowel diseases; microscopic colitis; bio-
psy; histochemical, immunohistochemical research
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Abarypos O.€., HikyaiHa A.O.
AHIMPOBCLKNI ASPIKABHUM MEAVNYHWI YHIBEpCUTET, M. AHINPO, YKpaiHa
MOoCTTPAHCASLINHI MOAUDIKALLT FICTOHIB,
NOB’A3CHI 3 PO3BUTKOM METAOOAIYHO
ACOLINOBAHOI XXUPOBOT XBOPOOU NeYiHKMW.

YacTtnHa 1. 3araAbHi NOAO)KEHHS

Pe3stome. Ha ocHosi aHanidy nitepatypHux gxepen 6asuv gaHux Pubmed, MedLine, The Cochrane Library, EMBASE
aBTopu CTaTTi HABOASITb 3arasibHi MOSIOXKEHHSI CTOCOBHO MOCTTPAHCIALIVIHUX MOAMbIKaL|ivi riCTOHIB (HEBEeMKUX BiNKis
3 MoreKynsipHoro macoro 10-15 k/a, Lo cTaHOBIATL HaKBINbLLY YaCTUHY SIAEPHUX NPOTEIHIB), sIKi MOB’si3aHi 3 po3-
BUTKOM METa0bO0JTIYHO acoLivioBaHOI X1poBOi XBOPOOYU MeYiHKU. ABTOPU MIQKPECTIONTb, LLO NOCTTPaHCAUVIHI Moaun-
¢pikaLjii ricTOHIB peryrioTb aKTUBHICTb €KCIPECIT reHIB, MPUYOMY KOXEH 3 UMX TUMIB r0-PIBHOMY 3MIHIOE CTPYKTYPY
XpomatuHy i, Ik Hac/liOK, eKCIPECito reHiB. Y gaHwi Hac igeHtugbikysanv noHag 20 tmniB Mogugikawivi ricTOHOBUX
MPOTEIHIB (ayeTunoBaHHs1, GIOTUHINIOBAHHS, OYTUPMITIOBAHHS, 2-TigpPOKCHOyTupmmtoBaHHs, ALD-pnbo3nnoBaHHs,
N-cbopmiritoBaHHs1, rigPOKCUITIOBAHHS, ITIIKO3UTIOBAHHS, 11y TapUItOBaHHS, JOaMIHITIOBaHHS1, iBoMepu3alisi posiHy
i KapOOHINtoBaHHs acrnapariHoBOi KUCITOTU, KPOTOHINTKOBAHHS1, TAKTUIIKOBAaHHS1, MasiOHINItOBaHHS1, METU/TOBaHHS1, Mporti-
OHIITIOBaHHS1, CYKUMHIIIOBAHHS1, CyMOITItOBaHHS, YOIKBITUHYBaHHS, (pOCEOPUIIHOBAHHS, UNTPYITIHYBaHHS). EnireHeTuyHi
Vi eniTpaHCKPUMTOMHI 3MiHW IHAYKYHOTbCS CrIOCOBOM XUTTS, OCOBSINBO XapaKTepoM LIiET! | (Di3NHHOro HaBaHTaXXEHHS,
BI/IMBOM €K30reHHWX Ta EHAOrEeHHWX ¢hakTopiB. [posIoHroBaHi enireHeTUYHI 3MiHW, SIKi BU3HaYaroTb eKCrIPEeCito Lifbo-
BUX EHIB, MOXYTb CyrPOBOIKYBATUCS PO3BUTKOM METaBO/IiYHMX MOPYLLEHB i POrpecyBaHHsIM MeTabosliuHO acowivio-
BaHoI XupoBoi XxB8opobu re4iHkn. MoguebikaLlisi ricTOHIB 34IMICHIOETLCS CanT-CrieLniHHUMM ghepMeHTamm: parTepamu,
SIKI BCTAHOBJTIOKOTb MAPKeP, | 1aCTUKamu, LLO «CTUParKTb» MapKep. lNocTTpaHcnayiviHi MoguabikaLii ricTOHIB 3MIHIOIOTb
JIOKasIbHe hi3uKo-XiMiYHe cepefoBuLLe i, BUXOAs1YM 3 LibOro, 6e3rocepenHbO BrMBaroTh Ha CTPYKTYPY HyKI1e0COMU
i xpomatuHy. Takox noctTpaHcnsyiviHi mogugbikadii N- i C-TepmiHaibHUX XBOCTIB MiCTOHOBUX GifIKiB BUCTYNAKOTh SK
LOKUN-cauitn, sIKi PeKpYTYIOTb crieymabiuHi MOMEKYspHI pyaepy. Pvugepu ricToHoBUX MoamcbikaLivi MOXYTb BUKOHY-
BaTu CBOK POJib 5K Y BHYTPILLIHbOHYK/IEOCOMHOMY MPOCTOPI, MOANIKYIOHN CYMIDKHI CaliTV MCTOHIB ab0 PEKPYTYIOHYU
haKTopu TpaHCKpULii, aKTMBATOPM Vi PENPecopy TPaHCKpuLii, Tak i B MDKHYKIIEOCOMHOMY MPOCTOpPI. ABTOPU TaKoX
OnUCYoTh NATOYI3IoNOriYHe 3HA4YEHHS MOCTTPAHCIIALIVIHNX MOAVGDIKaLivi FiICTOHIB y pO3BUTKY MeTaboslivHo acouivioBa-
HOI XXnpoBOI XBOpOOY re4iHKu, fiarHOCTUYHY LIIHHICTb erireHeTUYHNX 6ioMapKepiB | MOXIIMBOCTI MEAMKAMEHTO3HOIO
ynpasJiHHA MoAaugIKaLisaMy ricTOHIB [15 JOCArHEHHS iHroyBaHHS aKTMBHOCTI NATOIOMNYHOMO MPoLecy.

KnrouoBi cnosa: gitu; oxupiHHs;, MeTabosiyHo acouirioBaHa Xuposa XBopoba nediHku; MocTTPaHCasaLiviHi
moauepikayii rictoHIiB

Bctyn

MeTaboaiuHo acoliiioBaHa XHUpoBa XBOpPoOa IMediH-
ku (MAXKXII) € nporpecyrounm 3aXxBOPIOBAHHSIM, SIKE
Ie0I0Ty€E 3 BUHMKHEHHSI IPOCTOr0 CTeaTo3y MeYiHKH, 3
MOCTYIOBUM PO3BUTKOM CTeaTorenatury, ¢hidbposy i 1u-
pO3y MeYiHKM i, MOXKJIMBO, IeaTOLe IO PHOI KapLIMHO-
MU B TTIOENHAHHI 3 MeTa0oJIiYHUMU TIopylleHHsaMH [ 1, 2].

OnHMM 3 eIireHeTUYHUX MeXaHi3MiB, 110 Oepe y4acTb
y matoreHe3i MAXKXII, € mpouec mocTTpaHCISLIIHHNX
monugikauiit (IMTTM) ricToHiB, sIKi 3MiHIOIOTh CTaH XpPO-
MaTtuHy [3—6]. Ynepuie TITM ricToHiB OyJI0 BUSIBIEHO
Vincent G. Allfrey ta cniBaBT. [7] y 1964 pouii, ane nuiie
yepe3 30 pokiB 3 IBUAMCS BipoTiAHI A0Ka3u TOro, 110
caMe ricToHaueTuaTpaHcdepasu GOpMyIOTh ellireHe-
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TUYHI TiCTOHOBI MapKepu, SKi peryialoloTh aKTUBHICTh
TpaHcKpumniii [8].

IMoctTpanciauiiini Moaugikaiii ricToHiB (aleTHIIO-
BaHHS, MaJOHUTIOBAHHS, METUJIIOBaHHS, (POCHOpUITIO-
BaHHs, YOIKBITMHYBaHHS Ta iHIIi) PEryIl0l0Th aKTUBHICTh
ekcrpecii reHiB, mpuyomy KoxeH 3 TutmiB [ITM ricToHiB
MO-Pi3HOMY 3MiHIOE CTPYKTYPY XPOMATHUHY i, SIK HaCi-
oK, ekcrpecito reHiB [9]. Hanpuxian, aueTuiroBaHHS
TiCTOHIB 3a3BUYall CIIpUsIE aKTUBALlii TPAHCKPUITLLii, TOMi
SIK AealleTUIIOBAaHHS PEIPeCcy€e TpaHCKpUIILIito reHiB [10].
EnireHetnuHi it enmiTpaHCKPUIITOMHI 3MiHU BiOyBalOTh-
cs SIK 10, Tak i mig yac po3BuTky MAXKXII. IIpogemoH-
CTPOBAHO, IO CIIreHeTUYHI i eIMTPaHCKPUIITOMHI 3MiHI
IHIYKYIOTbCSI CITOCOOOM KUTTS, OCOOJIMBO XapaKTepoOM
MIETH 11 (Pi3MYHOTO HABaHTAXKEHHSI, BILIMBOM €K30T€HHUX
Ta eHaoreHHUX (aktopiB. [1poOHTOBaHI emireHeTUUHI
3MiHU, SIKi BU3HAYAlOTh €KCIPECilo iJTbOBUX T'€HIiB, MO-
JKYTb CYTTPOBOJIKYBAaTUCS PO3BUTKOM METa0O0JIiYHUX MOpY-
1eHb i nporpecyBaHHsIM MAXKXII [11]. A6epanTtHi [ITM
TiCTOHIB MOXYTh MPU3BOIUTHU OO0 3MiHU TPAHCKPUIIIIil
MEBHUX TeHIB, SIKi OEPyTh y4acTh Yy BYTJIEBOAHOMY, JIiITiI-
HOMY OOMiHi, iHCYJIiH-aCOLii10BAHNX CUTHAIbHUX IIISIXaX,
3anajbHiil peakuii. [laToreHHa MomyJIsiList piBHS aKTUB-
HOCTi TPaHCKPUIILIii X TeHiB pOOUTH CBill BHECOK SIK Y
PO3BUTOK cTeaTo3y, (idbpo3y MeviHKM, Tak i B iHIYKIIil0
MeTaboJIiYHUX OPYIIEeHb, 30KpeMa iHCYIiHOPe3UCTeHTHO-
cri. [IpogeMoHCTpOBaHO, 1110 PO3BUTOK i MPOTPECYBAHHS
MAZKXII noB’s13aHi 3 XxapakTepoM npodiao METUIFOBaH-
HSI, alleTWIIOBaHHS, YOIKBITMHYBaHHS, (hOoChHOPMITIOBAaHHSI
rictoHiB [5, 12].

V upomy orjisini mu onucyemo MexaHizmu I1TM ricto-
HiB, ix marogizionoriune 3HaYeHHs B po3BUTKY MAZKXII,
BUCBITJIIOEMO AiarHOCTUYHY LiHHICTh €MireHeTUYHuX 6io-
MapKepiB i MOXIMBOCTI MEIMKAMEHTO3HOTO YIIPaBIIiHHSI
MoaudikalissMu TiCTOHIB AJIs1 AOCSITHEHHS iHriOyBaHHS
aKTHUBHOCTI MaTOJOTIYHOTO TIPOILIECY.

MocCTTPAHCASLINHI MOAUDIKALIT NCTOHIB

CyKyIHICTh 1€30KCUPUOOHYKIEIHOBOT KUCIOTHU
(AHK) i ricToHiB, opraHi3oBaHMX y HYKJI€OCOMY, Heric-
ToHOBUX 0inKiB i PHK, 110 MicTSITBCS B s1pi eyKapioTiB,
oTpuMaJia Ha3BYy «xpoMaTuH». Hykieocoma € mepBUHHOIO
CTPYKTYpPOIO IIPOCTOPOBOI OpraHi3ailii reHoMy, sIKa Xapak-
Tepu3yeThbest KomnakTu3sanieo JHK 3a paxyHox cmipa-
JnernonioHoro HamoTyBaHHsI Mosekynu JJHK Ha rmooyny
ricroHoBux 0inkiB. B3aemomist JIHK i rictroHOBUX 0inKiB
obyMoBiieHa TUM, 1o mosekyna JJHK € HeraTuBHO 3apsi-
IKEHUM ITOJIIMEPOM, CYMIXKHI TIISTHKHU SIKOTO €JIeKTPO-
CTaTMYHO BilIITOBXYIOThCSI OJIHA Bill OJHOI, y TOI Yac siK
MOBEPXHS OIIKOBOI II100YIM MiHiMalbHOI HYKJI€OCOMU,
OpraHi3oBaHOI TiCTOHOBMMU OiJIKaMu, Hece TMMO3UTUBHUIA
3apsa. EnexTpocraTuuHa B3aemopis 3abesmneuye ¢oaay-
BanHs JJHK. Bzaemonist 6inkoBoi rino6ynu 3 JIHK dhopmye
dyHIamMeHTanbHY OpraHizaliiiHy OMMHUIIO0 XPOMAaTUHY —
HYKJICOCOMHY YacTUHKY [13, 14].

['icToHM — 11e HeBeJMKi OiIKM 3 MOJIEKYJISIPHOIO Ma-
coro 10—15 x/la, 110 CTAaHOBIISITH HAMOINBITY YACTUHY
SIIePHUX IIPOTeiHiB. BUIiIsIOTH IT’ITh OCHOBHMX THIIIB
ricroniB: H1, H2A, H2B, H3 i H4 [15]. ¥ reHomi mionuHu
imeHTrdikoBaHO 57 BapiaHTIB TiCTOHIB, SIKi KOOYIOTbCs 94

reHaMu. MoJIEKyJIU TiCTOHOBHUX OilKiB XapaKTepHU3yIOThb-
Csl TPUITAPTUTYPHOIO CTPYKTYPOIO, OPraHi30BaHOO 1IeH-
TPpaJIbHUM TJIOOYISIPHUM JOMEHOM il OTOUYIOUMMU 1OTO
N- i C-tepMiHaTbHUMU YacTUHaMU. HecTpykTypoBaHuii
XBicT N-TepMiHaJbHOI YaCTUHU TiCTOHIB pO3TalllOBYETh-
cs 3a MeXXaMU HYKJICOCOMM i mimmaeThes pisHuMm [1TM.
BucokokoHcepBaTUBHUU TJIOOYJISIPHUI TOMEH MiCTUTh
TpU o-cripai i 6epe y4acTh y riCTOH-TiCTOHOBUX i TiCTOH-
JHK B3aemonisix. C-TepMiHallbHi TOMEHU BCiX TiCTOHIB,
3a BUHITKOM TicToHiB H1 i H2A, € BimTHOCHO KOPOTKMMU
nociaigoBHocTsaMu. C-TepMiHanbHa yacTuHa H2A Gepe
y4acTh Y TpaHCJOKallil XpOMaTHUHY i BUCTYIIA€ SIK MOMYJIb
po3rmizHaBaHH JiHKepHoro Tictony H1 [16, 17]. Terpamep
(H3-H4)2 i nBa numepu H2A-H2B dopmyioTh GiJIKOBY
J1I00yJIy MiHiMaJIbHOI HYKJI€OCOMMU. Y LIEHTPi FiCTOHOBOT'O
OKTaMepy 3HaXOAUTHCS BUTBHUI MTPOCTip — HYKJICOCOMHA
nopa. binkosa rinodyna i 147 map nykineorunis JHK cra-
HOBJISITD SIIPO HYKJIEOCOMHOI YacTMHKM (nucleosome core
particle — NCP), a xommiekc NCP 3 mingukamu JJTHK,
o 3’eanytoth cycinHi NCP, € Hykieocomoro. Bzaemogist
JHK i3 rictroHaMu BiZOyBa€eThCsSI MepPEBaKHO 3a AOMO-
moroio pocharaux rpyn JHK. Hykneocoma € 6a3oBorio
CTPYKTYPHOIO OIMHUIIEIO nepiroro piBHs ynakoBku JJHK
y xpoMatuHi [18, 19].

IMpus’s3ka JIHK no ricroHOBOoro okTtamepy, BUTMHU
monekynu JJTHK Ha moBepxHi okTamepy, yrmakoBKa Xpo-
MaTUHY B KOMITAaKTHi XpPOMaTUHOBI CTPYKTYPU BUIIIOTO
MOPSIIKY MAacKyloTh peryiasTopHi nociinoBHocTti JJTHK ta
IHTiOYIOTb MMOCIiAOBHOCTI, 10 CIIELM(pIYHO PO3Mi3HAIOTHCSI
OibIIiCTIO (haKTOpiB TpaHCKpUIIii. s 3a0e3rmedeHHsI
noctynHocti IHK m1s ¢pakTopiB TpaHCKpuUILIii (hyHKIIi0-
HYIOTh ME€XaHi3MHU, SIKi iHAYKYIOTbh PYXJIUBICTh HYKJIEOCOM
i 3HMKYIOTb PiBEHb KOMITAKTU3allii XxpOMaTHUHY, TUM CAMUM
301IBIITYIOUM TOCTYITHICTD peryasitopHux eaeMenTiB JJHK,
1o 103BoJsie nocainoBHuM TapretHum JJHK 3B’s13yBa-
THUCA 3i CIeUPIYHUMU peryaaTopaMu, sSIKi iHIYKYIOTb i
MiATPUMYIOTh aKTUBHICTh TPAaHCKpUIILLii. JlaHi CTpyKTypHi
rnepedyn0BU XpOMATUHY PEryJlolThC ABOMA IrpynamMu
MOJIEKYJISIPHUX KOMIUIEKCiB, ogHa 3 IKuX 3aiiicHioe [1TM
TiCTOHIB, a iHIIa 3yMOBJIIOE PEMOJIEIIOBAHHS XPOMATUHY.
[MocTrpanciguiiiii Mmogudikaii rictoHiB i miHKepHa JJHK
3HAYHOIO MipOIO Ail0Th HE3aJeKHO, PETYJII0I0UM 3B’ SI3y-
BaHHs OilKa 3 XpoMaTMHOM. ATiIac MoaudiKaLii perys-
1ii crany xpomatuHy (Modification Atlas of Regulation by
Chromatin States — MARCS; https://marcs.helmholtz-
munich.de/) Hamae iIHCTPYMEHTH IJISI TIPOBENCHHS IO~
r11M0JIEHOro aHajli3y XpOMaTUH-3aJIeXKHOTO YIIpaBaiHHs
remomoM |20, 21].

VY panwmii yac izentudikosano moHan 20 tumis [1TM
riCTOHOBMX MPOTEiHIB (alleTUIIOBAHHS, OiIOTUHIIIOBAaHHS,
OYTUPWITIOBAHHS, 2-TinpokcuoyTupumoBanHs, AIDd-pu-
O0o3uatoBaHHs, N-dopMiloBaHHS, TiAPOKCUIIOBAHHS,
[IIKO3WJIIOBaHHS, TJIyTapUIOBaHHS, 1o(paMiHiTIOBaHHS,
i3oMepu3allis IpoJliHy i KapOOHiTIOBaHHS acmapariHoBoi
KUCJIOTU, KPOTOHUIIOBAHHS, JTAKTUIIOBAHHS, MaJIOHLTIO-
BaHHSI, METWJIIOBAHHSI, TTPOMiOHITIOBAHHS, CYKIIMHIIIO-
BaHHS, CYMOITIOBaHHS, yOiKBiTUHYBaHHS, (pochopuiIio-
BaHHSI, LIUTPYJIiIHYBaHHs), SIKi PEeTyJII0I0Th aKTUBHICTh
eKcrpecii reHiB 6e3 3MiHu nociaigosHocti JAHK (ta6n. 1)
[5, 22, 23].
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Binpmricts [1TM n0Kami3yioThCcsT Ha aMiHO- Ta Kap0o-
KCUTEpPMiHaJbHUX perioHax ricroHoBux OisnkiB. [Ipore
neski IITM ricroHiB BinOyBaloTbCs Ha IJIOOYISIPHUX 10-
MeHax. Moaudikallist TiCTOHIB 31iliCHIOETbCSI CAaliT-CIIe-
uubivHUMU pepMeHTaMU: pailTepaMu, SIKi BCTaHOBJIIO-
IOTh MapKep, i JaCTUKaMU, IO «CTUPaloTh» Mapkep. [ITM
riCTOHIB 3MiHIOIOTh JIOKaJibHE (hi3uKO-XiMiuHe cepeno-
BUIIIE i, OTXe, Oe3mocepeIHbO BIUIMBAIOTh HA CTPYKTY-
py HykJieocoMu i xpomaTuHy. Takox [TTM N- i C-tep-
MiHaJbHUX XBOCTiB TiCTOHOBUX OiJKiB BUCTYINAalOTh SIK
TOKU-CAWTH, 110 PEKPYTYIOTh crienudiuyHi MOJIEKYISIpHi
punepu. Punepu ricroHoBux Mmoaudikaiiii MOXyTb BU-
KOHYBaTH CBOIO [Ii10 SIK Y BHYTPIlIHbOHYKJI€OCOMHOMY
NpOCTOPi, MOAMGDIKYIOUM CYMiXHi CalTH TiCTOHIB abo
pexpyTytoun ¢hakTopu TPaHCKPUIIILLii, aKTUBATOPU i pe-
MpPeCcopy TPAHCKPUIIILIil, TaK i B MiXKHYKJIEOCOMHOMY ITpO-
cropi. OnHak puaepu aesskux ricronoBux [ITM, Takux K
AJ1D-pubo3MITIOBaHHS, CYMOLTIOBaHHS, YOIKBITUHYBaH-
Hsl, 11Ie He ineHTudikoBaHi. MapkepH, 1110 BCTAaHOBJIOIOTh-
cs paiiTepaMu, 3HIMAIOThCS cITeIUPIYHIMEU PepMeHTaMU
(mactukamu). binburicte ricronoBux [TTM nepeGyBatoTh
y MOCTiHUX fuHaMivHuX uykTyauisax [27—30]. MeTumio-
BaHHS ¥ alleTWJIIOBAaHHS JI3MHOBOTO 3aJIUIIKY Ha N-KiH-
LIEBOMY XBOCTi TiCTOHIB BUAiISIOTHCA K [TTM, 1110 MaloTh
HaOIBIINMIA BIUIMB Ha eKcIpecito reHis [31].

Y 2000 poui bpasin . Ctpan (Brian D. Strahl) i K. de-
Bin Annic (C. David Allis) [32] 3anpornoHyBaju rinoTesy
TiCTOHOBOTO KOJY, 3TiIHO 3 SIKOI0 KOMOiHaILilHi Aii pi3HUX
ricronoBux I1TM ¢opmyloTh emireHeTUYHUM JaHamadT
XpOMaTHUHY, MOJYJII0I0YM aKTUBHICTh 6a3oBoi JAHK i mim-
TPUMYIOUYH CTA0iLIbHICTh TEHOMY B ITOKOJIiHHSIX.

JlanamadTt [TTM okpemoro perioHy, MoB’si3aHuii 3 aKk-
TUBHICTIO TPAHCKPUIILLii FeHiB, MOJAHO B Ta0J. 2.

BcraHoBiieHo, 1110 TeTepOXpOMaTUH XapaKTEPU3Y€ETh-
Ccs1 HU3bKUM piBHEM alleTUJIIOBAHHS i BUCOKUM piBHEM

METWIIOBAHHS JIi3MHY B MOJO0XEeHHI 9 i 27 MOCIiZoBHO-
CTi aMiHOKMCJIOTHUX 3aJIMIIKiB MOJIEKYJM rictoHy H3
(H3K9 i H3K27), Toni ik eyXpOMaTUH — BUCOKUM PiBHEM
anetnwmoBadHHs H3ac i H4ac, a TakoX TpuMeTHUJIIOBaH-
Hsl JIi3MHY B ITOJIOXeHHi 4, 36 1 79 monekyiu ricrony H3
(H3K4me3, H3K36me3 i H3K79me3). Mapkepn H3K4me3
i H3K36me3 moB’s3aHi 3 akTUBALIEI0 TPAHCKPUITLIT, TOII
sk Mapkepu H3K9me3, H3K9me2, H3K27me3 — 3 pemnpe-
ciero TpaHckpumniii reHa. [TopymenHs ricronosux I[1TM
acollilioBaHi 3 MaTOreHe30M YMCJICHHUX 3aXBOPIOBAHb JIIO-
oyHY, y Tomy unciai MAXKXII [33, 34].

MeTUAIOBAHHS FCTOHIB

VY niaTpuMili cratycy ricTOHOBOTO METUJTIOBaHHS 6epyTh
y4acTb paiiTepu — TicToHOBI MeTmiTpaHcdepasu (histone
methyltransferase — HMT) i nactuku — nemetunasu (his-
tone demethylase — HDM). MeTutioBaHHS J1i3MHOBOTO
3aJIMIIKY BigOyBaeThcs Ha caiitax: K26 ricrony H1; K3
ricrony H2A; K5 ricrony H2B; K4, K9, K27, K36, K79
ricrony H3 i na catiti K20 ricrony H4 [35—37]. Metu-
JIIOBaHHS apriHiHOBOTO 3aJIMIIKY BiTOYBA€ThCS Ha cailTax
H3R2, H3RS8, H3R17, H3R26, H4R3, H2ARI11 i H2AR29
[38, 39].

Mapxkepn H3K4me, H3K4me2, H3K4me3, H3K36me3,
H3K79me, H3K79me2, H3K9me i H3K27me acouiitoBaHi
3 FeHHOIO TpaHcKpuiiiieto [40]. MeTuiroBaHHS JIi3MHOBOTO
3JIMIIKY € BilTHOCHO cTabisbHOW0 [TTM, Tomi ik MeTuo-
BaHHs apriHiny — HecTilikoro [1TM. MeTumoBaHHS MOXe
MIPU3BECTH OO aKTUBallii a00 MPUTHIYeHHS eKCIpeCii TeHiB
3ajiexxHo Bif sokaiizariii [ITM y XBOCTi TicTOHY i CTyIneHs
METWJIIOBAaHHS 3aIUIIKY aMiHokuciotu [30]. ducbanaHc
METWJIIOBAHHSI i IeMETWIIOBAaHHSI TiCTOHIB MOPYIIYE KOOP-
JNMHAIi10 TPAHCKPUITLIiIAHOT aKTUBHOCTI I'€HiB, 1110 IIPU3BO-
JINTH 10 PO3BUTKY TaKMX 3aXBOPIOBAHb, K IyKPOBUH TiabeT
2 tuny, oxupinusg i MAXKXIT [41].

Tabnmys 2 — Cnektp MNTM rictoHiB y perioHax akTuBHuX i cavineHcuHrosux reris JHK

Moaudikauis lNictoH H2A lNicton H2AB lNictoH H3 FicTtoH H4
AKTUBOBaHI reHun
MeTrioBaHHs K4me3, K36me3, K79me3
R17me, R23 me, R42 me | R3me2 (acumeTpuHHi)
AuUeTUnoBaHHSA K4ac, K5ac, K/7ac ﬁ?g%,}%%a:é’lﬂgoa;é K}?g:g: E?Echllgggc K5ac, ﬁ%‘;cmsac’
ac
S33ph
®dochopuntoBaHHsS Y41ph
T3ph, T10ph, T28ph,
Y6iKBITUHYBaHHSA K120, 123ub
CalineHCUHroBi reHn
MeTuntoBaHHs ome }gﬂrﬁgé,KZOmes K20me1
R8me 2 (cumeTpunyHi) R3me2 (cvmeTpunyHi)
Y6iKBITUHYBaHHSA K119ub
CyKUMHINoBaHHS K126su K6su, K7su
I3omepuzadis P30iso, P38iso
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PainTtepn MeTMAbHUX MApPKepiB

MeTuiioBaHHSI FiCTOHIB BKJIIOYAE Mepenavyy MeTUIbHOL
rpyru (CH,) Bin S-anenozunmetioniny (SAM/AdoMet) no
g-aMmiHorpymnu JiisuHoBoro (K) abo apriHiHOBOro 3aI1IIKiB
(R), posramoBanux nepeBaxHo y xBoctax H3 i H4 ricto-
HoBux 6inkiB. [lepenaua CH; mpu3BoaUTh 10 YTBOPEHHS
S-ageHo3usromouucteiny (S-adenosylhomocysteine —
SAH), gkuii € epeKTUBHUM KOHKYPEHTHHUM iHTi0iTOpOM
MmeTuiaTpaHcdepa3. MeTuaoBaHHS TiCTOHIB BUKOHY-
IOTh METUJIbHI paliTepu — TiCTOHOBI MeTUJITpaHChepa3u
(histone methyltransferases — HTM). Peakiiis meTumto-
BaHHS KaTaJli3yeTbCS TpbOMa IpyramMyu METUJIbHUX paii-
TepiB: 1) ciMelicTBOM Jli3MHMeTUATpaHChepa3 3 TOMEHOM
SET (lysine methyltransferase — KMT), cimeiicTBoM
MNpPOTEiHiB apriHiH-MeTuITpaHcdepas (protein arginine
methyltransferases — PRMT), cimeiicTBoM MeTuaTpaHcde-
pa3 6e3 nomeHy SET (Dotl). IicToHoBi MmeTunTpancdepazu
KMT 31iiicHIOI0Th METYITIOBAaHHS JIi3MHOBOTO 3aJIMIIKY, a
PRMT — apriniHoBoro 3aauiiky. [icTOHOBI MeTUJITpaHC-
depas3u 30ilCHIOITh IIPUETHAHHS ONHIET, ABOX 200 TPHOX
METUJIbHUX TPYII A0 JIi3MHOBUX a00 apriHiHOBUX 3aJIMIIKIB
MOJIEKYJI TiCTOHIB [36, 42, 43].

licToHOBI METUATPAHCHEepPasu AisUHYy

Binbrictb ricroHoBUX MeTUATpaHChepas JIi3UHY MIiCTITb
KaTtajaitTudyHuii nomeH SET, 110 MeTHII0€ NpakTUUHO BCi
nizuHoBi 3aymmmku (H3K4, H3K27, H3K36, H4K20), 3a Bu-
HaTkoM caiity H3K79, saxuit MonudikyeTbcst METUITpaHC-
depazoro DOTI1L1 (DOT]1 like histone). JlisnHoBuii 3a1m-
LIIOK MOXKe OyTH MOHO-, I1- 800 TPUMETUIIbOBaHUM [44].

licTOHOBI METUATPAHC Pepa3u apriHiHy

Yci MeTuIbHI MapKepu apTiHiHy OpMYIOTbCS B pe3yib-
TaTi KaTATITUYHOI aKTUBHOCTI J1eB’ 1T AdoMet-3ayeskHux
depmenTiB, o orpumanu Hazgsy PRMT. Ha nanuii yac y
CCaBLiB imeHTU(IKOBAHO TPU TUIIX METWITpaHchepas ap-
rininy: PRMT I, I1i I11. Metuntpancdepasu PRMT I tuny
(PRMT1, PRMT2, PRMT3, PRMT4/CARM1, PRMT®6,
PRMTS) GepyTh yuacTb y MOHOMETWJIIOBAaHHI a00 acume-
TPUYHOMY TMMETUJIIOBAaHHI apTiHiHOBOTO 3aJUIIKy. Me-
tuintpancdepasu PRMT II tuny (PRMTS5/JBP1, PRMT?7
i PRMT9) 3yMOB/IOIOTH YTBOPEHHSI MOHOMETWJIAPTiHIHY i
CUMETPUYHOro auMeTuaaprininy. Koxuxa metmiarpancoe-
paza PRMT xapaktepusyeTbcsi CBOIM CITIEKTPOM TapreT-
HUX LIiJIei Ta 0co0IMBICTIO KaTaiiTuuHoi aii. Hanmpuknan,
PRMT1 merunioe apriniHoBuii 3anuiinok 3 (R3) rictrony
H4 i ricrony H2A; PRMT4 — R2, R17 i R36 na N-kiHui
ricrorny H3 i R128, R129, R131, R134 na C-kiHl1Ii TicTOHY
H3iricrony H2A, a PRMTS — R8 ricrony H3 i R3 rictony
H4 [45—47].

AACTUKN METUABHUX MApPKepiB

TicroHosi nemerunasu (histone demethylases — HDM)
MaloTh 3AaTHICTh BUAAISITU METUJIbHI TPYMU 3 aMiHOKHC-
JIOTHUX 3aJIAIIKIB MOJIEKYJI TiCTOHIB, IO iHAYKYE peMoIe-
JIIOBaHHSI XpOMATUHY, (JOPMYIOUM NEKOMITPECOBaHUt a0
aKkTUBHUI ioro craH. Po3pisHsiors nBa ki1acu HDM. Jlo
nepiioro kjaacy Hajexatb FAD-3anexHi amiHooKcumzasn
(FAD-dependent amino oxidases — LSD), a no npyroro
KJ1acy — TpOTeiHU, 110 MicTATh 1oMeH jumonji C (human

Tabnuys 3 — TapreTHi caT ricTOHOBUX geMeTusnas
nisuHy (lysine demethylase — KDM) [51]

licToHOBI
AemMmeTunasum nisuHy

KDM1A
KDM1B
KDM5A
KDM5B
KDM5C
KDM5D
KDM1A
KDM3A
KDM7A
KDM7B
KDM7C
KDM4A
KDM4B
KDM4C
KDM4D
KDM7A
KDM7B
KDMG6A
KDM6B
KDM2A
KDM2B
KDM8
KDM4A
KDM4C
KDMeC
KDM3B

TapreTHi cantu

H3K4me1/2

H3K4me2/3

H3K9me1/2

H3K9me2/3

H3K9me3

H3K27me1/2

H3K27me2/3

H3K36me1/2

H3K36me2

H3K36me2/3

He BM3Ha4eHWn

Jumonji C domain-containing — JMJD). I'ictoHOBi neMe-
TUJA3U CHeLialli3yloThCsl 3 JEMETWIIOBAHHSI JII3MHOBOTO I
apriHiHOBOIO 3aJIMIIKIB ricToHiB (Tabu. 3) [48—50].

JleMeTUIIIOBaHHS METWJILHIX MapKepiB apTiHiHy TicTO-
HOBUX MIPOTETHIB 3AiliCHIOETHCS NeMeTuazoro — JmjC-10-
MmeH-1mipoTreiHoM (JmjC-domain-containing protein —
JMJD6) [52].

Pnaepu MeTUAbHNX MApKepiB

Po3pi3HstoTh puaepu Ji3MHOBUX Ta apriHiHOBUX Me-
TUJIbHUX MapKepiB.

Punepamu Metuin-nizuny € ADD (ATRX-DNMT3-
dnmt3l) noMeH; ToMeH aHKipuHOBUX moBTOpiB; BAH
(bromo-adjacent homology) nomeH; foMeH Xpomobape-
JII0; XPOMOJIOMEH; TToABiliHMI xpoMogomeH (DCD); nomeH
MyXJINHU ToJloBHOTO MO3Ky MBT (malignant brain tumor);
PHD (plant homeodomain) nomeH; PWWP (Pro-Trp-Trp-
Pro) nomen; tangemuunit Tudor nomen (TTD); Tudor mo-
MeH; WD40 nomeH i gomeH nurHkoBoro mnajblst CW (CW-
ZF). Punepamu metun-apridiny € ADD, Tudor i WD40
nomeHu. HeoOxinHo Bin3HauuTH, 1110 puaepyu HeMoaudiko-
BaHMX TiICTOHOBUX CalTiB, SIK IMPAaBUJIO, € TAKOX pUaAepaMU
METWIBHUX MapKepiB [6, 53].
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H3K9me3 H4K20me3 H3K27me3 H4R3me2

KoHpeHcoBaHui xpoMaTuH

e g

H3K4me3 H3K36me3 H3K79me3

[eKoHAeHCOBaHMI XpoMaTuH

PucyHok 1 — MeTtunboBaHi MapKepy KOHAEHCOBAaHOIO i JeKOHAeHCoBaHoro xpomatuHy [60 (3 gornoBHeHHAMM)]

BrnAMB METUAIOBAHHS riCTOHIB
HO OKTUBHICTb TPAHCKPUNLT

MeTuaoBaHHS TiCTOHOBUX OLJIKiB MOXE CYIPOBOIXKY-
BaTHCS SIK TTOCUJIEHHSIM, TaK i MPUTHIYEHHSIM TPaHCKPUII-
LiiTHOI eKcnpecii reHa 3aJIexKHO Bill TTOJIOXKEeHHSI aMiHOKUC-
JIOTHOTO 3aJIMIIKY B IOCJIiTOBHOCTI TriCTOHOBOro 0Oijnka i
CTYTIEHSI METUJTIOBAHHSI.

AKTUBHICTb TPAHCKPMUIILIil TeHa MOB’sI3aHa 3 METUJTIO-
BanHsaM K4, K36 i K79, a penipecist — 3 metmmoBanHsam K9
i K27 ricrony H3 i K27, K20 ricrony H4 [55]. Tak, Mmapkep
H3K4me3, BcTaHOBIIOIOYMCH Ha 5°-KiHIlI aKTUBHUX TEHIB,
cripusi€e iHilialii TpaHCKPUIILi 32 paXyHOK PeKpyTyBaH-
Hs1 PHK-nonimepasu 11 (PHKII 1I), y Toit yac sik mapkep
H3K36me3, nokamisyrounch Ha 3’-KiHIli FeHiB, B3a€EMOIiI0YHN
3 PHKII I, cnipusie enoHraitii TpaHckpumnuii. Toai sk map-
keprt H3K9me2/me3 i H3K27me2/me3 acouiiioBaHi 3 yTBO-
PEHHSIM reTepOXpOMaTHHY i CaliJIEHCUHIOM TeHiB [55—57].

MetumoBanug rictony H3 3a mizunom 36 (H3K36me)
HEeOoOXiHe /ISl ATPUMKHU CTabiIbHOCTI reHoMy. MeTu-
moBaHHs caity H3K36 Takox BIUIMBa€E Ha aKTUBHICTh
TpaHCKpuIlii. BctaHoBiaeHo, 110 3B’s13yBaHHS 3 caliTOM
H3K36me3 metmnrpancdepasn KMT3A/SETD2 cripusie
eJIOHTAllii TPaHCKPUIILIii, a TOMEeH XpoMoObapeso cyooam-
auni Eaf3 ne3zanermnasnoro komiiekey Rpd3S 3anmobirae
0OMiHY TiCTOHIB i Mapa3uTHIH iHilialii TpaHCKpumii [58].

Pexornimist mapkepa H3K36me3 momernom Tudor mipo-
teiny PHF1 kxommiekcy PRC2, mo metumtoe caiitt H3K27
Ha MexXax aKTUBHMX JIIISTHOK, 3arobirae moupeHHIo pe-
MPECUBHOIO CepeIOBUIIA HA CYMIXKHI TIJISTHKY TPAHCKPUIT-
LiliHO aKTMBHOTO XpoMaTuHY [59].

KonnencoBaHuii XxpoMaTUH HEaKTUBHUX ajlesliB Te-
HiB 30arayy€eThbcsi TAKUMU PEIPeCOPHUMU MapKepamu, siK
H3K9me2/3, H4K20me3, H3K27mel/3 i H4R3me?2, a ne-
KOHJIEHCOBaHUI1 XpOMaTHH I'€HiB, 1110 €KCIIPECYIOThCS, 30a-
rauyeTthbcst aktuBHUMHU Mapkepamu: H3K4me3, H3K36me3,
H3K79me3 (puc. 1) [35].

Pexorniuisi MeTuiboBaHux mapkepin caiitisB H3K9
i H3K27 acouiitoBaHa 3 ¢oopMyBaHHSIM KOHCTUTYTUBHOTO
i (haKkyIBTaTUBHOI'O reTePOXPOMATHUHY BilMOBIAHO i caii-
neHcuHrom reHiB. Caittu H3K27mel i H3K9me3 posra-
LIOBYIOThCSI B MEPULIEHTPOMEPHOMY T€TEPOXPOMATHHI, a
H3K27me3 i H3K9me?2 snokaii3yioTbcsi B pernpecoBaHUX
perioHax eyxpoMaTuHy [61].

AcumeTpuuyHi Moau@ikalii apTiHiHOBOTO 3aJUIIKY
H3R17 i H4R3 noB’si3aHi 3 aKTUBHUM CTaHOM XpOMAaTUHY,
a cumeTpuyHi Moaudikauii H3R8 ta H4R3 € penpecopHu-
MM MapKepaMu XpoMaTuHy [62—64].

ALETUAIOBOHHS FCTOHIB

e-N-aleTuaoBaHHS Ji3UHOBUX 3aJIMIIKIB SIBJISIE CO-
6010 pynmameHTanbHi [1TM ricroHoBux 6inKiB. B ocHOBI
alIeTUJIIOBAHHS TICTOHIB JIEXKUTh MEPEHECEHHS alluIbHOT
rpynu (-COCH3) 3 auetui-KoA Ha KOHKPETHY €MCUJIOH-
aMiHOTPyMy JII3MHOBOI'O 3aJIMIIKY TiCTOHY 3a JOIIOMOTIOIO0
riCTOHOBUX alleTUATpaHCc(hepas. AUETUIIOBAHHS JII3MHOBO-
o 3aJMIIKy MoXe BinOyBartucs Ha caiitax K5 i K9 rictony
H3, H2A, na caiirax K5, K12, K15, K16, K20 i K120 ricto-
Hy H2B, nHa caittax K4, K9, K14, K18, K23, K27, K36 i K56
ricrony H3, caiitax K5, K8, K12, K16, K20 i K91 rictony
H4 [65—67]. AueTrmoBaHHS JTi3WHOBUX 3aJIUIIKIB Big0y-
BA€ETHCS Ha TICTOHOBUX i HETiCTOHOBMX Oisikax. B opraHizmi
JoauHu ineHtudikoBaHo nmoHaa 4000 caitTiB Ti3MHOBUX
3ajIMIIKiB Ha 1750 pi3HOMaHITHUX MpoTeiHax, sIKi Mmimgma-
10ThCsl aleTwIoBaHHIO. CyKYIHICTh YCiX alleTUIbOBaHUX
MPOTEiHIB OTpUMAaJia Ha3By «alleTUIOM» [68].

Ta6bnuys 4 — HomeHKnartypa sisuHoBUX
aueruntpaHcepepas noauHu [69]

Gx:zg:a ﬂo::gzguﬂ TapreTHi caintu

KAT1 HAT1 HAKS, HAK12

aTon | haons KA KO, HOKT4,HOKTB, K23 K5

KAT2B | PCAF H3K9, H3K14, H3K18, H2B

KAT3 | dCBP/NEJ :3E;4Hlj1%18

KAT3A | cBP H2AKS, H2BK12, H2B15
H2AKS, H2BK12, H2B15

KAT3B | p300 H3K4, H3K9 H3K14, H3K18, H3K27, H3K56
HaK12

KAT4 | TAF1 H3>H4

KATS | TIPGO/PLIP | HAKS, HAKS, HAKT2, HAK16

KATEA | MOZ/MYST3 | H3K9, H3K14

KATEB | MORF/MYST4 | H3K14

KAT7 | HBO1/MYST2 | HAKS, HAKS, HAK125H3

KATS | HMOF/MYST1 | HaK16

KATO | ELP3 H3

KAT12 | TFIIC90 H3K9, H3K14, H3K18

KAT13A | SRC Ha/H4

KAT13B | ACTRINCOA3 | H3/H4

KAT13C | P160 H3/H4

KAT13D | CLOCK H3/H4
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PainTtepun auuAbHUX MApKepiB

P03pi3HsI0Th 1BA TUNIM TiCTOHOBUX aleTUATpaHche-
pas (histone acetyl transferases — HAT/KAT): aaephi
(Tun A), 110, iMOBIpHO, KaTali3ylOTh MPOLIECH, SIKi aCO-
LII0I0THCS 3 TPAHCKPUIILIEIO; i IUTOIIa3MaTuyHi (Tui B),
1110 alleTUJIIOI0Th 3aHOBO CUHTE30BaHi IiCTOHOBI MOJIEKY -
nu (tab6u. 4) [66].

AIleTUIIIOBaHHS TiCTOHIB, Y CUJIy KOHKYPEHTHHUX B3a-
€MUH, MEePEIKOKAE METUIIOBAHHIO, YOIKBITUHYBAHHIO,
Oi0THMHIMIOBAHHIO, MPOMiOHUIIOBAHHIO Ta iHIIMM IpOILe-
cam.

AACTUKM AuMAbBHUX MApPKepPiB

JealleTUIIOBaHHSI — BUAQJICHHS allWIbHOI TPyNu —
30iMCHIOETHCA TicTOHOBUMU neauetmaaszamu (histone
deacetylases — HDAC/KDAC). /leaueTuaioBaHHS 371~
cHiotoTh BiciMmHaausaTe HDAC. lNicToHOBI neauerunasu
pPO3IOiJeHI HAa YOTUPU KJIACU 3aJIEXKHO Bil CTPYKTYpH i
mexaHizmy aii. HDAC kinacy 1 Bkmovatots HDAC 1, 2, 3 i
8. HDAC xunacy Il noainstitorecs Ha kiac [la (HDAC 4, 5,
7,9) ixmac IIb (HDAC 6, 10). HDAC xutacy 111 yrBoproroTh
YHiKaJIbHY Ipymy, Bimomy sK cuptyinu (SIRT1-7), maoTth
JIMIIe iM MpUTaMaHHi BJIACTUBOCTI, TOMY PO3IJISIAAI0ThCS
okpeMo Bin knacuunux HDAC. HDAC xnacy 1V npencras-
seHi eqnauM 6iikom — HDAC 11 (ta6a. 5) [70].

Knacuuni HDAC — knacu I, II TuniB — Hajiexxatb
o cyOcimeiicTBa apriHasu (aMimorigposasu)/neaneTu-
Jla3u i BUKOHYIOTb LIMHK-3aJIEXKHUU TiIpoJii3 aleTaMminy.
Kumac 111 opranizoBanuii HiKOTMHaMigaaeHiHANHYKIIEO-
™n (HAJL")-3a/IeXKHUMM TiCTOHOBUMMM JiealieTuaa3aMu —
CiMeIiCTBOM PEryJsTOpiB CailJIeHCMHIOBOI iH(hopMallii 2
(silent information regulator — SIR2)-moniOHuX npoTeiHiB
abo cupTyiHaMu, sIKi opraHizoBaHi B ’Th Ipyi. Ipyna I
yrBopeHa SIRT1, SIRT2, SIRT3; IT — SIRT4; 111 — SIRTS;
IV — SIRT6, SIRT7; V — 6akTepiaibHOIO J€alleTUIa3010
cobB (deacetylase of acs and cheY, chemotaxis regulator),
1o He Mae aHasoriB y moauau. Kinacuuni HDAC kiacy |
MEePEeBaKHO €KCIIPECYIOThCS I PO3TAIllOBaHi B SIAPi KJIIiTHH,
HDAC kunacy I1 po3raiioBaHi B LIMTOIIa3Mi i TIEPEHOCSITh-
¢S 10 siipa y BiMOBiAb HAa KJIITUHHI curHanu. Jleaueruiasu
HDAC xiacy 111 Bigpizasiorsca Bin inmmx HDAC gepe3
notpedy B Kodaktopi HAL™ s kaTtanizauii aeatieTuiito-
BaHH:I rictoHiB. Hapemri, HDAC11 € equHuM 4ieHOM Kiia-
cy IV, 1o nokanisyeTncs B siipi, i Ma€ OTHO3HAYHY TOMOJIO-
Tito MOCIiAOBHOCTI 3 KataniTuuHuMu jomeHamu HDAC sk
knacy I, rak i knacy I [73, 74].

Puaepu aunAbHUX MapKepis

PunepaMy aneTWJIbOBaHUX TiCTOHIB €: OpOMOIO-
MmeH (bromodomain — BRD), saxuit po3mizHae caiitu
H2AKac, H2BKac, H3Kac, H4Kac; noasiitHuii 6pomo-
noMeH (double bromodomain — DBD), skuii po3nizHae
caritu H3KacKac, H4KacKac; nomen moasitinoro PHD
nanbis (double PHD finger — DPF), mo crieundiuno
3B’s13y€eThcs 3 caiitom H3Kac; moaBiiitHMi TJIeKCTPUH-TO-
MoJutoriyHuit fomeH (double pleckstrin homology (PH)
domain — DPHD), mo cneuundiyHo po3mni3zHae cauT
H3KS56ac [75, 76].

HaiiGinbin BUBYEHUMU pUepaMy alleTUI-Ii3UHY € Opo-
MOJIOMEHH.

BnAuMB QLLETUAIOBOHHS FiCTOHIB
HO AKTUBHICTb TPOHCKPUMNLLT

ALIeTUIIIOBaHHS 3aJMIIKIB JIi3UHY TiCTOHOBUX XBOCTIB
BUJIAJISIE TIO3UTHBHI 3apsiiv, 3MEHIITYI0UHM ahiHIiTET riCTOHIB
no IHK. Lei npouec nonerirye noctyn PRMT 111 (pakTo-
PiB TPAHCKPMUIILIii 10 IPOMOTOPHOTO PETIOHY TeHIB, Y 3B’ 513~
KY 3 UMM alleTWIIOBAHHS MEBHUX JI3MHOBUX 3aJIMIIKIB Tic-
TOHOBUX OiJIKiB ITOB’sI3aHe 3 aKTUBAIli€l0 TpaHcKpuiii. Ha
Binminy Bin KAT, ricroHosi aeanetunazu HDAC Bugaisitoth
alleTWIbHI TPYIU, 1110 MPU3BOAUTH /10 BiTHOBJIEHHS MO3U-
TUBHOTO 3apsiy, KOHJIEHCAllil XxpOMaTHHY, MOAAJIbIIOTO 3a-
Mo0iraHHsI 3B’s13yBaHHIO (haKTOPiB TPAHCKPMUIILIL i, OTXKe, 10
iHTiOyBaHHST TPAaHCKPUIILIHHOI aKTUBHOCTI TeHiB [67, 77].
[e3alieTua0BaHHS TICTOHIB HE TiIbKW 3MIHIOE €J1EKTPO-
CTAaTUYHUI 3apsifl TICTOHOBUX MTOBEPXOHb, aJie i1 3yMOBJTIOE
(opMyBaHHSI TOK-CaWTiB /11 KOHKPETHUX PEMPECOPHUX
MPOTEiHiB, 110 OePyTh YYacThb B PeTyJIsiii TPaHCKPUIIILii.
BriiuB Ha TpaHCKPUIILIiIO 3aJIEXKUTh BiJl CANTY 1e3aleTUIIIO-
BanH4. Tak, ne3anerumoBanHs caiity H4K16ac moxe mpu-
3BECTH JI0 3HAYHOI Ta MI00AJIbHOI pernpecii TpaHCKPUITILLl,
y TOI Yac SIK Je3aleTUIIoBaHHs ogHoro 3 caiitiB H4K5ac,
H4K8ac, H4K12ac He mo3HavaeThC Ha PiBHI TpaHCKPHUII-
11i1, i IMIlIe OIHOYACHE Ae3aleTUIFOBAHHS BCiX JaHUX CalTiB
MPU3BOAUTD 10 Perpecii TpaHCKpuUiii [74].

BucHoBKM

[MoctrpaHcnsauiiini Mmoaudikaliii ricTOHIB SIBJISIIOTH CO-
0010 KJIIOYOBI €IlireHeTUYHi MeXaHi3MM, sIKi 3aJIeXKHO BiJ
BIUIMBY €K30- Y1 €HAOTeHHUX (PaKTOPiB 3MiHIOIOTh PiBeHb
ekcripecii reHiB 6e3 3minu nocainosHocTi JJHK. Baxa-
I0Th, 1110 TMHAMiYHi 3BOPOTHI €IireHeTUYHi 3MiHU, BIUIUB
SIKMX BiToOpakaeThbCsl Y KIIHIYHO 3HAYYIIUX MOIYJISIIi-
SIX TPAHCKPUITOMY, 3a0€3I1e4yIoTh (DEHOTUIIOBU 3B’ S130K
MiXX OpTaHi3MoM i 30BHIiIIHIM cepemoBuineM. [locTTpan-
csiiiiHi Monudikallil TiCTOHIB iCTOTHO BU3HAYAIOTh PO3-
BUTOK Pi3HUX 3aXBOPIOBaHb, Y TOMY YKCJIi ITOB’I3aHUX 3
MeTabosiyHUMU nopyieHHsIMU. Acotianii [TTM rictoHiB
3 BAHUKHEHHSIM, IPOrPEeCyBaHHSIM CTeaTo3y, 3allaJIeHHs Ta
(hidbposy neuinku y xsopux Ha MAXKXIT 6ynyTh po3riasiHyTi
B HACTYMHMX YAaCTUHAX OLJIS Y.

KonduikT inTepecis. ABTOpY 3as1BJSIIOTH PO BiZICYTHICTb
KOHJIIKTY iHTepeciB i BiracHoOi (hiHaHCOBOI 3a1liKaBJIEHOCTI
MPY MiATOTOBII TaHOI CTaTTi.
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Post-translational histone modifications associated with the development
of metabolic dysfunction-associated fatty liver disease.
Part 1. General provisions

Abstract. Based on the analysis of literary sources of PubMed,
MedLine, The Cochrane Library, EMBASE database, the authors
of the article give general provisions regarding post-translational
modifications of histones (small proteins with a molecular weight
of 10—15 kDa, which make up the largest part of nuclear proteins),
which are associated with the development of metabolic dysfunc-
tion-associated fatty liver disease. The authors emphasize that
post-translational histone modifications regulate the activity of gene
expression, and each of these types differently changes the structure
of chromatin and, as a result, gene expression. Currently, more
than 20 types of histone protein modifications have been identified
(acetylation, biotinylation, butyrylation, 2-hydroxybutyrylation,
ADP-ribosylation, N-formylation, hydroxylation, glycosylation, gl-
utarylation, dopaminylation, proline isomerization and aspartic acid
carbonylation, crotonylation, lactylation, malonylation, methyla-
tion, propionylation, succinylation, SUMOylation, ubiquitination,
phosphorylation, citrullination). Epigenetic and epitranscriptomic
changes are induced by lifestyle, especially the nature of diet and
physical activity, by the influence of exogenous and endogenous
factors. Prolonged epigenetic changes that determine the expression

of target genes can be accompanied by the development of meta-
bolic disorders and the progression of metabolic dysfunction-as-
sociated fatty liver disease. Histone modification is carried out by
site-specific enzymes: writers, which identify a marker, and erasers,
which “erase” a marker. Post-translational histone modifications
change the local physicochemical environment and, based on this,
directly affect the structure of the nucleosome and chromatin. Also,
post-translational modifications of the N- and C-terminal tails of
histone proteins act as “docking sites” that recruit specific molecular
readers. Readers of histone modifications can act both in the intra-
nucleosomal space, modifying adjacent histone sites or recruiting
transcription factors, transcription activators and repressors, and in
the internucleosomal space. The authors also describe the patho-
physiological significance of post-translational histone modifica-
tions in the development of metabolic dysfunction-associated fatty
liver disease, the diagnostic value of epigenetic biomarkers, and the
potential of pharmacological management of histone modifications
to achieve inhibition of the activity of the pathological process.
Keywords: children; obesity; metabolic dysfunction-associated
fatty liver disease; post-translational histone modifications
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Recurrent variceal bleeding
in alcoholic liver cirrhosis
(a case report)

Abstract. Alcoholic liver cirrhosis is widely known to doctors for its complications, including variceal bleeding from
the esophagus and/or stomach. Recurrent variceal bleeding is considered a sign of decompensated portal hyper-
tension. As fibrosis in the liver progresses, the gradient of portal pressure increases steadily, and each subsequent
bleeding indicates a worsening survival prognosis. There are variety of measures available now to prevent upper
gastrointestinal variceal bleeding. In the clinical case, the methods used to prevent repeated bleeding are described.
Despite their use, numerous variceal bleedings were registered, which demonstrated the exceptional compensatory
capabilities of the patient. In addition, long-term abstinence from the harmful factor, an alcohol, seems to be the

most effective measure in this case.

Keywords: alcoholic cirrhosis; variceal bleeding; portal hypertension

Introduction

It is difficult to determine the global frequency of acute
variceal bleeding (VB) due to the polyetiological nature of the
disease [1]. Epidemiological studies indicate that the most
frequent cause of acute bleeding on the African continent is
schistosomiasis, while in the eastern part of the world (India,
China, Japan), it is more often provoked by viral hepatitis B, C
and their combination with delta hepatitis [2]. Alcohol abuse
is the most common cause of liver cirrhosis with the develop-
ment of esophageal varices among the population of America
and Europe [3, 4]. As of 2023, mortality from complications of
portal hypertension in Ukraine is 47.3 cases per 100,000 popu-
lation, which ranks third in the structure of total mortality,
and has not had a significant downward trend since 2015 [20].

The prevalence of esophageal varices correlates with the
degree of compensatory capacity of the liver according to
the Child-Pugh scale: it is reported to be 42 % in the com-
pensated stage, 71 % in the subcompensated stage and 76 %
in decompensated cirrhosis [5]. The occurrence of acute VB
estimated to carry a 10—20% mortality rate [6, 7].

However, recent research violates the concept of irre-
versible changes in the liver parenchyma in cirrhosis. The

question of liver compensation in the absence of an im-
pressive factor is being discussed more and more in general
[11,19].

We present a clinical observation of the treatment of a pa-
tient with decompensated portal hypertension (PH) caused
by alcoholic liver cirrhosis, who had fourteen acute VB.

The purpose of the study was to demonstrate the regene-
rative potential of the liver parenchyma and rapid rehabilita-
tion of the patient with multiple profuse variceal bleedings,
provided there are abstinence intervals.

Materials and methods

The main methods of research we used were a scientific
search and our own description of a clinical case. Laborato-
ry methods, ultrasound examinations and spiral computed
tomography were applied to confirm the diagnosis and carry
out differential diagnosis. The endoscopic method was used
for diagnosis and treatment (endoscopic ligation of esopha-
geal varices with latex rings). Computed tomography was
performed with intravenous enhancement of water-soluble
contrast (iohexol) in the portal phase of blood flow followed
by computer 3D modeling.
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Case presentation

In the first hours after hospitalization, the Child-Pugh
score was within the limits of class B: total bilirubin —
25.3 umol/1, albumin — 31 g/, INR — 1.78, moderate
ascites, encephalopathy of the second grade. Other blood
parameters are given in Table 1.

Table 1 — Biochemical and general blood tests,

coagulogram

Blood parameters Value
Total protein, g/L 53
Direct bilirubin, pmol/L 6.3
Indirect bilirubin, pmol/L 19
ALT, mmol/L 0.92
AST, mmol/L 1.83
a-amylase, U/L 114
Creatinine, pmol/L 67
Urea, mmol/L 5.2
White blood cells, x10%L 2.8
Red blood cells, x10'?/L 2.03
Hemoglobin, g/L 72
Platelets, x10°%/L 46
Hematocrit, % 21.5
Prothrombin time, sec 16
Prothrombin index, % 80
Fibrinogen, g/L 2.4

Treatment with hemostatic agents (tranexamic acid,
vitamin K), antibiotics (rifaximin), beta-blockers (carve-
dilol), octreotide, and placement of a Sengstaken-Blakemore
tube in the esophagus for three days led to the cessation of
bleeding, which resumed on the seventh day and required
re-insertion of the tube with hemoglobin values < 40 g/1 and
continued treatment, including erythrocyte transfusion.

Abdominal and thoracic computed tomography with in-
travenous contrast enhancement was performed to assess the
spread of portosystemic shunts.

Figure 1 — Monochrome 2D image with contrast
enhancement of the portal venous system. The arrow
shows the portosystemic collateral to azygos vein

Since 2018, the patient has had four episodes of gastrointes-
tinal bleeding (GIB) due to the formation of alcoholic cirrhosis
of the liver, which required inpatient treatment and massive
blood transfusions. In 2020, he underwent operation due to re-
current bleeding from the esophageal varices of the third degree.
The procedure included devascularization of the abdominal part
of the esophagus and the proximal part of the stomach, stapler
circular transection of the esophagus in the epicardial area.

An intraoperative biopsy in an enlarged liver with many
macronodular nodes showed fibrotic-cirrhotic changes in
the parenchyma.

There was an abstinence from alcohol during the three
postoperative months. Further, alcohol abuse, despite the
treatment for alcohol dependence, resumed, which was ac-
companied by the recurrent bleeding from the esophageal
varices. Hemostatic therapy, use of beta-blockers, endosco-
pic ligation of the esophageal varices, as well as treatment for
alcohol addiction had a short-term effect and accompanied
by repeated VB. A restrictive strategy of blood transfusion
was used, which did not worsen biochemical indicators under
conditions of severe blood loss.

During five years, the patient had fourteen variceal blee-
dings, which required hospital treatment. Transjugular intra-
hepatic portosystemic shunt was not applied due to lack of
technical possibility to perform the procedure. At the time
of writing this case report, the patient is alive. He is recom-
mended to strictly abstain from any alcohol consumption, to
continue taking non-selective beta-blockers (carvedilol), to
consider the possibility of endoscopic ligation of esophageal
varices in order to prevent new cases of variceal bleeding.

Discussion

GIB is one of the most common causes of death in patients
with cirrhosis and clinically significant PH. Gastroesopha-
geal varices is the most common source of upper GIB in pa-
tients with PH [8]. The main factor in the development of
esophageal VB is clinically significant PH [9]. In a sense, the
acute loss of intravascular volume due to hemorrhage reduces
splanchnic pressure and may stop hemorrhage. In contrast,
sudden restoration of intravascular volume is associated with

Figure 2 — 3D CT modeling. The arrow indicates the
portosystemic collateral to the right of the esophagus
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a sudden increase in portal pressure, which in turn may lead
to failure to control bleeding and/or early recurrent bleeding
[10]. According to Baveno VII, transfusion of fresh frozen
plasma for acute VB is not recommended, because it will not
correct the coagulopathy and may lead to volume overload and
worsening portal pressure [11]. Hospitalized patients with end-
stage liver disease have pronounced coagulopathy, but pro-
longed prothrombin time does not reflect an increased tenden-
cy to bleeding in these patients, so INR correction with fresh
frozen plasma should not be performed [12, 13]. Somatostatin
and vasopressin analogs (octreotide, terlipressin) exert their ef-
fect by reducing splanchnic blood flow, thus decreasing portal
pressure [1, 5, 8, 14]. They are very effective, and a meta-ana-
lysis has clearly shown that the use of these vasoconstrictors is
associated with a significantly higher probability of bleeding
control and lower seven-day mortality [15]. In patients with
uncontrolled bleeding, esophageal balloon tamponade with
a Sengstaken-Blakemore tube is recommend, but it carries a
high risk of complications, in particular respiratory infection
[16]. Large international observational study has confirmed a
beneficial effect on survival of preemptive transjugular intrahe-
patic portosystemic shunt only in patients with Child-Pugh C
(score 10—13), but not in those with Child-Pugh B with active
bleeding [17]. Alcohol-associated hepatitis usually progresses
to liver cirrhosis if alcohol abuse continues, but in those who
stop it, the hepatitis regresses within a few months, while the
cirrhosis that has already occurred remains [18].

Conclusions

1. The main goal is to demonstrate the possibilities of he-
patocyte regeneration in alcoholic cirrhosis and multiple profuse
variceal bleedings under the condition of periodic abstinence.

2. Recurrences of bleeding from esophageal varices depend
on the intensity of alcohol damage, and abstaining from alcohol
in combination with pathogenetic treatment has positive results.

3. There are reasons to consider a restrictive strategy
of blood transfusion decisive for the survival in this clinical
case in combination with pathogenetic treatment, even after
fourteen acute variceal bleedings.
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[MOBTOPHI BOPUKO3HI KPOBOTEYI MPU AAKOTOABHOMY LIMPO3i NeYiHKU
(KAIHIYHUI BUNOAOK)

Pe3iome. AnkoronbHuii IMPO3 MEYiHKK BiIOMUIA JIiKapsiM CBOIMU
YCKJIQAHEHHSIMU, Y TOMY YUCJIi KPOBOT€UaMU 3 BApUKO3HO PO3-
IIMPEHUX BEH CTpaBOXody Ta/abo nutyHKa. [10BTOpHi BapuKo3Hi
KPOBOTEUi BBaXalOThCsl O3HAKOIO JE€KOMIIEHCOBAHOI MOPTAJIBLHOT
rirepreHsii. Y Mipy nporpecyBaHHs (piOpo3y B MEUiHII Ipagi€eHT
TMOPTAIIBHOTO TUCKY HECITMHHO 3POCTAE, 110 BKA3Y€E Ha MOTipIICHHS
MPOTHO3Y BMXKMBAHHSI 3 KOXXHOIO HACTYIHOIO KpoBoTeuero. Cho-
TOJIHI TOCTYITHE Pi3HOMAHITTS 3aXO/iB sl MPOdiIaKTUKN Bapu-

KO3HUX KpOBOTeU. Y KJIIIHIYHOMY BUIMAIKY OMKICAHO METOIU, SKi
Oy/IM 3aCTOCOBAHI /IS 3aI100iraHHs MMOBTOPHIi KpoBoTeui. [Tompu
iX BUKOPMCTaHHSI, 3a(iKCOBaHO YMCJIEHHI BApUMKO3Hi KpOBOTEUi,
110 TIPOAEMOHCTPYBAJIO BUKJTIOUHI KOMITIEHCATOPHI MOXJIMBOCTI
nauieHTa. KpiM Toro, Halie(heKTUBHIIINM 3aXOA0M Y LIbOMY BU-
maaKy OysI0 yTpMMaHHS Bill YIIKOIXKYIOYOTo (haKTopa — aJKOTOJIo.
KirouoBi cJioBa: ankoronbHuil LUpO3; BAPUKO3HA KPOBOTEYA;
MOPTaJIbHA TIMEePTEH3is
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deaip [Na3yHOB — BUKAOQAOY, AQTUHICT
3 YKPOIHCbKOIO AyLUeto

Pe3stome. Y crarTi rigeTbcs npo noxodkeHHs Ta OCBITy kaHavaata 6orocioB’s ®egopa [nasyHosa. Yeara npugins-
€TbCA MIoro BUKNagaubKivi po6oTi B pi3HUX yXOBHUX | MeAUYHUX HaBYasibHuX 3aknagax. Ocobnvse micle 3avimana
vioro criisrpawsi 3 icTopykoM, akagemikom [AmMuTpom SBOpHULILKUM, 30Kpema, y BHYeHIvi apXiBHivi Komicii. [lokasaHo
ApyXxHi cTocyHkn degopa [na3yHosa 3 icTopukoM Lyepksu Bacunem bigHoBum Ta yioro poanHo, 3 Xy40XHUKOM
Mukonoto lNorpi6Hsikom. HagaHo crioragn OnekcaHppu CepaghuMoBoi (o4Yku npocsiTsHuHa IBaHa Tpy6u) rnpo
®epopa nmasyHosa Ta vioro apyxuHy AHactacito [apkasuyeBy. CTaTTa Cripysie NMOBEPHEHHIO i3 HEe3aCslyXXeHoro
3abyTTsa npejcTaBHuKa negaroriyHoi Hayku NpugHinpos’s @egopa [na3yHoBa, BuKkiaga4a 3 yKpaiHCbKOH AYLLEN.
Kno4yoBi cnoBa: ®egip [nasyHos (Buknagaq natuHu, yKpaiHCbKOI i pOCiVicbKoi MOBM); y4mTesibka AHACTAacis
FapkaBuyeBa,; akagemik muTpo 5IBOpHULIbKMY; icToprK IBaH BigHoBs; npocsiTaHka OnekcaHppa CepagumoBsa;

XyRoxHuk Mukona lNorpi6Hsik; KatepuHocnasLymHa — [HinponeTpoBLynHa

[lepen moyatkoMm Ta mix yac Jlpyroi cBiTOBOI BiliHU Ja-
TUHCBKY MOBY IJIsl CTYACHTIB-MEeAUKIB y MicTi Ha JHinpi
BukiagaB Penip [puroposuu I[azyHoB — 30BciM 3a0yTa
MOCTaTh cepel MPeACTaBHUKIB MeIarorivHoi HayKy HaIlloro
kpato. Kanauaat 6orocyios’st, BUMYCKHUK KuiBCbKOT my-
XOBHOI aKalneMil, BiH Hamarascsl B paIssHCbKUI 4ac XXUTH
TUXEHBKO ¥ HermomiTHO. HeBimoma HaBiTh gaTa itoro cMep-
Ti. [IpoTe MOBepHYTH i3 He3acay:KEHOTro 3a0yTTs iM’s 1€l
TaJIaHOBUTOI JTIOAWHU BapTo. TuM Oijblile, 1110 i1 A0 BiiiHU
®enip [MazyHoB BUKIagaB y JIHIMpONeTPOBCHKY B CECTPUH-
CbKO-aKyIIepChbKiil Ta 3y0oJ1iKyBajibHiil 1ikonax. He Oymyun
JlikapeM 3a (paxom, BiH He TUIbKU AiIMBCS CBOIMU (isiosio-
TYHUMM 3HAHHSIMMU, a i cripusiB hOPMYBaHHIO HAKpaIIux
puc XapaKkTepy B MailOyTHiX MEIUKIiB.

I3 3akpuUTTSIM pansiHCbKOWO Bianoo B KarepuHociabi
JIIYXOBHOI ceMiHapil BUKJIaaaydi 3aJIMIININCS 6e3 poOOoTH.
VY wuiit cKpyTHiii cuTyalii 10rmoMory imM 3arnpornoHyBaB Bi-
JOMUIA YKpaiHChbKMI icTopuk JAMuUTpo SABOPHUIILKUIA, TO-
MLIHIN OYITBHUK HE JIMIIEe My3€lo, a i apxiBy. Y JICTIi 10
Hmutpa baranis 3 Katepunocnasa Bif 22 yepBHst 1924 poky
JAmutpo IBaHOBMY IMCaB IIPO CBOIX CITIBPOOITHUKIB B ap-
XiBi: «/Ipayroroms y mene dobpe Bacuav Onexciiiosuy [pekis,
Xeedip Ipueoposuu Inazynos, o6udsa 3 8uuj0i0 0C8imMoI0,; €Cmb

we i mpemiil npayvogruk, Tpoxum Mukonraesuy Pomanuenko,
2apHUil, 0yJice eapHUU NPAYbOGHUK, MA, HA HCAAb, CUABHO X8O~
puii Ha cyxomu» [1].

Xto x takuii Dexip (y AABopHULILKOTO — XBeaip)
Ipuroposuu [azynos? Binomo, 1o i [1azyHos, i [pekos
(ocTaHHil, 10 pedi, MIEMiHHUK MicbKoro rojoBu Kare-
puHociaBa IBana [pekoBa) o peBOJIIOLIL ITpaLIOBAIN BU-
KJ1agadyaMy B MiCbKMX JYXOBHMX 3aKjaaax.

MoxoA>XeHHs 1 ocBiTa

Denip [Ma3yHOB 3a HalliOHAIBLHICTIO yKpaiHelb. Hapo-
nuBcs 15 motoro 1877 poky B ceni YeneHiBka OnieKcaHIpiB-
cbkoro nosity Ha KarepuHocnaBiuHi. Ceno, 3acHOBaHe
1802 poky, Hanexano mo TypKeHiBChbKOI BOJIOCTI. 3 €HLIM-
KJorreqnyHoro cioBHuka M. A. bpokraysa it I.A. €dppona
BiIOMO, 1110 «YCIIEHOBKA — CeJIo AJIEKCaHIPOBCKOIO ye3a
ExkaTtepuHocnaBckoii rydbepHuu npu peuke Snuyne. 2Kute-
neit 3613. IlIkona, spmapka, 4 TOProBO-IIPOMBILITIEHHBIX
3aBeaeHus». Huni YeneniBka y ckimani [ynsiiniabcbkoro
paiioHy 3amopi3bKoi 00J1acTi.

Batbkamu ®@epopa Oyau [puropiii i Mapda [nasyHoBu.
«bamvko miil, no-menepiunbomy 6ye miwjaHux, — 3a3HauyaB
®. asyHoB y aBTOGiOrpadii, — a momy, He marouu 3moeu
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Ceno YcneHiBka, ge Hapoauscs @epqip Na3yHoB.
CyuyacHe ¢oTto

Jcumu 3 xXai60pobcmea, doseuil wac 0y8 y HAlMax 00HO20 ce-
JAAHCLK020 KPAMAps, Npayiou y Hb020 6 KpAMHUYI 3a npu-
aaexom. Ilomim cnpomiecs 3aeecmu ceoio OpiOGHY mopeieito,
ane jc npumyulenull 6y, 3a 6paKkom Kowmie, nominamu ii Ha
cinvevke Kyemapruymeo. [lomep 6in 'y 1912 poui» [2]. Y nu-
wiomi, BugaHomy ®@enopy IMazyHoBy KuiBcbKo10 1yXOBHOIO
akaJzieMi€elo, 1oro 6aTbka HazBaHO KyrmieM. Defip crioyaTky
BUMBCS B 36MCbKili TpUPiUHili 1IKOJIi, a MOTIM MOTpaIiuB
1o KarepuHOC/IaBCbKOrO AyXOBHOTO yuuauiia (Tak 3BaHOL
Oypcu). 3Baxkarouu Ha J100pi yCIixu, ioMy TOIIACTUIIO Ha-
BYATHUCS Ka3eHHUM KOIITOM. TaKM YMHOM, BiH MOCIIiIOB-

HO TIPOMIIOB YCi CXOAMHKM JAYXOBHOI IIKOJIU: TicCJIsi Oypcu
ckiHuMB KaTteprHoCaaBCbKy yXOBHY CEMiHapil0, a 3r0I0M
3100yB i BuIILy ocBiTY B KMiBCBKili MyXOBHill akamemii.

V¥ ceminapii @enmopa [lTazyHoBa Big3HaYaIu K MEPIIOTO
yuHs B Kiaci. [IpumipoM, y «Pa3psiiHOM crimcke BOCHuU-
TaHHUKOB EKaTeprHOCIaBCKOM TyXOBHOW CeMUHApUU 3a
1896/97 y4eOHBI TOn» BiH BiIKPUBAE CIIMCOK YYHIB I1’sI-
TOTO TePEOCTAHHBOTO KJIaCy i y YMCIi KpalluX M’ T yu-
HiB ftoro Haropoawiu KHuroto [3]. Baitky 1898 poky iM’s
InazyHoBa 3HOBY PO3MOYMHAE CITUCOK BUITYCKHOTO KJa-
Cy — MOro HaropoIXyrTh KHUTOIO B YHCJIi TPHOX Kpalllnx
yuHiB. FOHaK 3akiHuye HaBYaHHS I10 MEPIIOMY pO3psiay 3i
3BaHHSIM CTYJIEHTa CeMiHapii.

31 cepmus 1898 poky Penip [azyHoB Betynae no Kuis-
CBHKOT JIyXOBHOI aKajiemil, sIKy BBaXKaiu Ha 1oJatky XX cTo-
JIITTSI OTHUM 3 HaillibepabHIllIMX OCBITHIX 3akianiB Pociii-
cbKoi iMmepii. Toro x IHs 10 Yucia CTyIeHTIB akanemii OyB
3apaxoBaHuli i KatepuHociaaBeb [InaTton MedoniiioBrma
TletpoB (1871—1921) — MaitOyTHili €MUCKOIN YMaHCHKUIA,
6arbko nucbMeHHuKa B. lomonrosnya (Bikropa [TnaToHo-
Buya [TerpoBa). OmHOKypcHUKOM i ToBapuiieM [J1azyHoBa
craB Takox Bacwib OnexciitoBuu bigHos (1874—1935) —
3roJ0M MOMITHUI YKpaiHChbKMI TPOMaJChKUIA Aisld Jope-
BouoniiiHoro KarepuHociaBa, akTUBICT IIPOCBITHULILKOTO
DPYXY, TOCTiTHUK apXiBiB, iCTOPUK LIEPKBU B YKpaiHi.

17 uepBHs 1902 poky @.T. [l1a3yHOB 3aKiHUYyE aKaneMito
3i 3BaHHSIM KaHauaaTa 6orocos’s. Juraom oMy miamnu-
Cy€ HOBOIPU3HAUEHUI peKTop akaneMii enuckon [laaToH
(y mupy Iopdupiit PoxnecTtBeHchkuit, 1866—1934) —

ABrtob6iorpacpis ®epopa NasyHosa. 1941 pik. 3 poHaiB HepxasHoro apxisy [HinponeTpoBckKoi obacti
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MaiiOyTHiil ex3apx [pysii Ta Bin 1921 poky — kepytounit
ITiBHiuHO-AMeprKaHCHKOIO erapxieto. LlikaBo, 1110 peKTop
caM JIMIIIe 3a CiM POKiB A0 TOrO CKiHYMB 1110 XX KuiBCbKy
aKajzeMilo.

BukAaaadaubKka pob6ota

26 ceprst 1902 poxky Denopa [1azyHoBa npr3HAYaAIOTh
BUKJIaJlaueM pocilichbKoi MOBM Ta jiTtepatypu B Karepu-
HOCJIaBCbKe €napxiajibHe XiHoue yuuauiie. BonHovac BiH
BUKJIAJAE 1Ii AMCLUITIIHM 11 Y KJTaCUYHIM YOJI0Biviil riMHAa3il.
1912 poKy OTpUMY€ YMH HaBipHOTO pajHUKa.

2 6epesnst 1916 poky @. [l1a3yHOB MepeiIiioB Ha Ocamy
BUKJIafadya pOCilicbKOi MOBU Ta Jiiteparypu 10 KarepuHo-
CJIaBCHKO1 IYXOBHOI ceMiHapii, 1e mpaioBaB 10 CaMOIo
MPUXOIy paidsTHCHKOI Biaau. B omHill aHKeTi BiH Ha3UBa€
JIaTy 3aBepIIeHHS CBOTO BUKJIAJaHHS B ceMiHapii 1 aucTo-
nana, y apyriii — 20 xoBtHs 1919 poky. 3a paasiHCbKOI Blia-
IV TAJTAHOBUTUIA TIeJaror BUKJIaAaB y 0araTboX HaBYaTbHUX
3akiangax. Tak, y 1920 poiii OyB 3aBinylouuM Ta BUKJIagauyemM
y TpynoBiit mkom Ne 111,y 1920—1921 pokax — y mko-
i Ne 56. HaiigoBiie mpaiioBaB y TpydoBiit mkosi Ne 19
(1921—1934), Bukanamuu K pociiichbKy, Tak i yKpaiHCbKY
MoBHU. Y 1934—1936 pokax y TpynoBiii wkosi Ne 2 ynrtas
KypC YKpaiHChKOI MOBH.

Xoua nupekrtop apxiBy JIMutpo fSABopHuiibkuii 1924
poky Ha3uBae @. [J1a3yHOBa MpaliBHUKOM 00JIaCHOTO apXi-
BY, cam [J1a3yHOB 1pu mojiaHHi TOKYMEHTIB /10 YHiBEpCUTETY
3a yaciB HiMe1IbKoi okynallii B 1941 polii mpo cBoto poboTy B
apxiBi He 3ramye (1€ MOXXKHA MOSICHUTY TUM, 110 IIPY BCTYITL
Ha poOOTY /10 BUIIY BaXJIMBO OYJIO HacaMIiepe MmoKa3aTh
CBill memarorivHMi1 JOCBI).

3HaHHS JTaTUHCHKOI MOBU CIPUSIJIO MOT0 BUKJIama-
LIbKii1 poOOTi B MEIMYHUX HAaBUYAIbHUX 3aKjIagax. Amxe
KypC JJaTUHU BXOUB 10 000B’I3KOBOTO MepesTiKy HaB4ab-
HUX MpeaMeTiB. JIaTHHChbKa MOBa BUKOPUCTOBYBaIACs ISl
BUIIMCKM PELIETITIB, y HAyKOBil TepMiHOJIOTiI TOIIO0. Y Impo-
deciitHiit misutbHOCTI Penip [Ta3yHOB BIaio 3acTocyBaB
dinonoriynuii pax y MmeamyHoi ranysi. bez cymuipy, ®enip
TpuropoBudy JTIOOUB CBill TPeaIMET, YaCTEHBKO BUKOPHUCTO-
BYBaB My/JIpi JaTUHCBKi BUCJIOBU B IOOYTi, 30KpeMa: scientia
potentia est (3HaHHSI — cwia); dum spiro, spero (TToKu au-

AHinpo. KonnwHe KarepuHocnascbke enapxiasnbHe
XiHoYe yunnuiye, y sskomy Buknagas ®egip MNnasyHos
(Bynunus Cepris €gppemosna, 25). CyqacHe ¢hoTo

Xaro, criofiiBatocs); per aspera ad astra (Kpi3b TepHU 110 3i-
pOK), Terra incognita (HeBimoma 3emJist); docendo discimus
(HaBYAIOUM iHIIMX, HABYAEMOCH CaMi) TOILO.

Apysi, kKoanern

Honew Penopa [N1asyHoBa HaA3BUYANHO LIIKABUBCS B
Jquctax no JAmutpa SIBOPHUILILKOTO HOr0 ONHOKYPCHUK,
icTopuk uepksu Bacwib OnekciitoBud bimHoB, sikumit ye-
pe3 icToOpUuYHi 0O0CTaBMHU OMUHUBCA B eMirpauii B Yexii.
Ocp mo nucaB Bacwis bignos IMutpy SIBOopHULIBKOMY Bi
17 xBiTHa 1924 poky 3 [paru: «3 padicmio dogidascs npo
Xeed. Ip. Ihasynosa ma Bac. Onex. Ipexosa. Obox ix uacmo
32a0yH0: NepuLUull — Moeapuul CmyOeHmMcbKux poKie i Kym Mill,
a dpyeuii — 008204imHiil Koneea, chiepobimHUK no ceminapii.
Knansrocw im Huzenvko obom i yinyro ix! dxk eonu noxcusaroms?
1o éonu pobasme? Knansrocs ycim «apxigicmam», y momy
uucai it T.M. Pomanuenkogi» [4].

[Moxkymamucst binHoB i [l1a3yHoB ock sik. 16 mtotoro 1904
POKY HapoAMBCsI, a Yyepe3 I’SITh JAHIB, TOOTO 21 JItoTOoro,
B [IpeoOpakeHcrkoMy cobopi KatepuHociaBa 0yB oxpe-
1eHuit ApceHiii (ApceH) — crapiuuii cud Bacuist bigHo-
Ba. 3alIUTYEMO METPUYHUI 3aIIKC PO 1110 IMofAif0. batbkm

3anuc y meTpunyHivi kHn3i lpeobpakeHcbkoro cobopy 3a 1904 pik.
®egip MasyHoB — xpeLwyeHnii 6atbko ApceHisi (cuHa npocBiTsH bigHoBuXx)
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Xynoxuuk Mukona lNMorpi6Hsax —
Apyr poauHu na3yHosux-lapkasuyeBux

HOBOHAPOKEHOTO: «noMowHuK uncnekmopa Examepuno-
cnasckoil 0yxoenoil cemunapuu Bacuauii Anexceesuu bednos
U 3aKoHHas xcena eeo Jloboew Jlykunuwna, oba npasocras-
Hble». TyT sIBHA OMUCKa CBAILIEHHUKA, SIKUI pOOUB 3amuc, —
npyxuHy binHoBa 3Banu JI1000B €BreHiBHa. XpeleHUMU
0aTbKaMu HOBOHAPOXKEHOTO ApceHa CTallu «npenodasa-
menb ExamepuHocaasckoeo enapxuanbhozo JICeHCK020 yuu-
auuwga Peodop Ipueopvesuu Inazynos u dcena omcmasHo2o
noonoaxosnuxa Onvea Heanosna lllemnaunckas. CeauwjeHnuk
Anexcandp Paesckuii» |5]. Onbra IBaniBHa lllemritiHchbKa,
K MU BBaxkaeMo, — 0abycs ApceHa, TooTo Matip JIto6oBi
€BreHiBHu binHoOBOI.

Xpemenuk Penopa [mazynosa, Apcen bimnos (1904—
1928), Ha Xajib, MPOXUB KOPOTKE, MOB CIlajiaxX, KUTTSI.
«/lyauce 30i6HuULl, He nO AiMmam po3yMHULL XA0Nelb, CHPABICHILL
8YHOepKiHO», — TaK XapaKTepu3yBajia I0oHaKa yKpaiHChKa
KypHanictka [anHa Kennep (ypomkena YukaneHKo), sika
Gaunia iioro B 1914 porwi. Yepes 4otupu poku, 6 KOBTHS
1918 poky, ApceH pa3om 3 6aTbkoM Buixaiu g0 Kam’sH-
usi-Ilominsebkoro, kynu Bacunst BigHoBa 3ampocunu no
YHiBEpCUTETY Ha npodecopchKy mocany. ¥ 1920—1921
pokax bimHoBM mepeOyBanu B Tabopax ST iHTEpHOBAHMX
yKpaiHcbkuX BosiKiB y [Tosbuti. ¥ 1921—1922 pokax menika-
1 B Kpem’ssHuii Ha Bonuni, motim mig Bapinasoro. Biitky
1922 poky Buixanu n1o Yexo-CnoBayuuHu, ae ApceH Ha-
BUaBCsl B TEXHIYHOMY BY3i. 1928 poky, 3aKiHYMBILM CTY/Iii,
IOHaK MioB KynaTucs 10 Batasu (0yB 1oOpum ruiaBuem),
CKOYMB Yy Boy i He BUpHHYB. [ToxoBanu iforo Ha OnblllaH-
cbKoMy LiBUHTapi B [1pas3i [6].

1926 poky ®enip [puroposuy [1a3yHOB mpallloBaB y Ha-
BUAJIbHUX 3aKJIaJaX CUCTeMU O00JI3I0POBBIIIiTY, BUKJIaAal0-
YU JIATUHCHKY, POCIHChbKY Ta YKpaiHCbKY MOBU. OJTHOYaCHO
YUTaB KypCHU B CECTPUHCHKO-aKYIIePChKill Ta 3y0oikap-
ChKiii mkosnax [7].

Pazom i3 denopom [MasyHoBum y KarepuHociaBcbKo-
My €mnapxiajJbHOMY XiHOUOMY yuuiuiii npaioBaB Cepriit
Ony@dpiiioBuy JIMIKIBCbKUI, HA IIIiCTh POKIB CTAPIIMIA 3a
HBOTO. Y TOBapHIlIiB BUSABUIIOCS Oarato crisibHoro. Ceprist
JlunkiBcbKkoro oopanu nepiivm rojopoto KateprHocnaas-
CbKOTO JIiTepaTypHO-apTUCTUYHOTO ToBapucTBa «I1pocsi-
ta» (1906—1910), Ha 11iii Tocaji BiH 3aIMIIaBCs 10 CAMOTO
Bin’i3ay mo Mapiynoins. @exip [l1a3yHOB TexX He Mir CTOSI-
TH OCTOPOHB YKpaiHChKOTO XUTTsI B KaTtepuHociasi, xoua
30BHIllIHIX BUSIBIB 10T0 akTUBHOCTI B «[IpocBiTi» Mu He
3HaxoAuMMO. BiH Mir pocTo He «eKCIOHYBAaTUCS», SIKIIO
CKOPUCTATUCS BUCIOBOM I1I€ OJHOTO MPOCBITSHUHA, iCTO-
puka it monituka JImurpa JlopoiieHka.

7 6epesns 1910 poxy Penip Ipuroposuy [1azyHoB BuU-
cTynuB Ha 3acimanHi KarepumHocaBcbKoi BUeHOI apxiBHOI
KoMicii, e ooroBoproBajiacst 6iorpadist i TBOpUicTh Miclie-
BOTO YKpaiHChbKoOro moerta IBana Manxypu. ¥ «Jlitonuci»
i€l Komicii untaemo take: «@.I. Iazynoe nogidomus, wo
Manxcypa Haepso uu mie npoyxcusamu y nomiwuxie Cunbo-
2yoie. Bin obepmascs 30ebinbutoco ceped dyxoeencmea» 8.

Cnoraau npo ®eaopa NasyHoea
TA MOro APYXXMHY AHACTACIIO MTapKaBLeBy

YV KarepuHocaBi Halll repoil OJIM3bKO 3iiIIIOBCS 3 PO-
JNIMHOIO MicueBUX MpocBiTsiH [apkaBieBux. YerBepo miteit
Cabu lapkaBueBa — €8renist, AHactacist, @enip i Arad’s
(3a yosioBiKOM XOILMHCHKA) OYJI aKTUBHUMU YJIeHAMU Mic-
neBoi «ITpocitn». MaiibyTHs npyxuHa ®enopa [l1azyHoRa,
Amnacracig [apkaBueBa, IIpailfoBajia BUNTEIbKOIO XKiHOUOL
rimuasii Haranii Bithep. ¥ 1917 potii ii o6upanu ToBapu-
111eM (3aCTyITHUKOM) TOJIOBU YKPaiHChKOTO YUYUTEIbChKOTO
TOBapMCTBa HaIIoOro micta. Bona Opaja y4acTb y Iiepiiomy
3’1311 BunreniB KatepuHocinaBmuHu. 3 moyatkom JIroTHe-
BOI PEeBOJIIOLLIT Ta BU3BOJIbHOI 00pOTHOUM AHacTacist [apkas-
1ieBa BiJIKpuJia BJIacHY TiMHa3ito, ae 1917 poky Yuutelbcbke
TOBapUCTBO YPSIIXKAJIO KypcHu yKpaiHo3HaBcTBa. ['iMHa3isa
3Haxoauaacs Ha po3i Kozauoi ta Kazancbkoi Bysuip [6].

IucbMeHHUK MuKoj1a MUKOJIa€HKO 3aHOTYBaB y 1968
potti cnoranu Onexkcanapu IBaniBHu CepacduMoBO1 (TOHBKU
npocBiTsHuHa IBana Tpyon). «/lasaiime kpawe, — 3anpono-
Hyeana Onexcandpa leaniena, — s 6am po3nogim mpoxu npo
lapkasyesux-Inazynosux. Inazynoe Dedip Ipucoposuy — in-
mepecra aoouna. Hoeo enuboro nosascas Seopruypiuii, y po-
OuHi siKoeo 6iH Oy6 5K c6ill. A 83aeani s xomina 6, wjob 6u y HUX
nobyeanu, y Hux Hanucati cnoeaou. 4 sedse ymosuna Anacmaciio
Casisny lapkasuyesy nepedamu 00uH npuUMIpHUK cno2adieé 0o
mysero Oneni [pueopieni Spemenxo. Y Ihazynosa uacmo 6ysas
Tlamopycuncoicuil, 60Hu pazom 3axinuyearu Kamepunocaagcoky
dyxo6Hy ceminapiro (TITbKU 3 PI3HULICIO B IBAALISTH POKiB: [1a-
3yHOBY 1898 p., [laTopxxuHcekuii y 1917 p. — ABT.). [1a3yHos
32000Mm cKinuug i dyxoeny axademiro ¢ Kuesi. Koau Anacmacis
Cagisna lapxasyesa 3 Pedopom Ipucoposuvem asynosum na
pyuwHux cmanu, lamopycuncokuii cnieas y Hux Ha ecinii. Ile
0yn0, saKulo He nomuasiocs, poky 1925-eo0. @edip lapkasues,
opam Anacmacii Casienu, 0ye aikapem. Y nepuii poku nicas
pesonioyii, Koau aomysas mug, 8in 6e30053H0 AiKysas nwoeil,
ane 3apasuecs it nomep. A cecmpa ii 6yna akyuepkoro. ..

Ueco poxy 1924-20 xydoncnuk Muxonra Cmenanoguy Ilo-
epibusak Hanucae nopmpem Anacmacii Casienu lapkasuyesoi,
axa moodi we He 6yaa odpyicena. I 3e00om Mukonra Cmena-
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HosuY, xpeuwjeHull bamoko ii dimeil, baeamo c80iX KapmuH
dapyeae Anacmacii Casieni — 6oHU eucinu 6 ii keapmupi.
A 2ocnoduni xominocs wie il moii, 0asuiil nopmpem, oe 80Ha
byna 300paxcena 8 moaodi aima. «/laiime meHi iioeo», — npo-
cuna. Ane Muxona Cmenarnosuu giobysaecs scapmom: «Ta
MeHi wiKkooa», i He 8iddas. Ane nHuni, no cmepmi Mukoau Cme-
namosuua, Hixmo He 3Hae, de nodiecs moil nopmpem». Tak
3akiHumia cBoi ciomuuu Onekcanapa Cepadumosna.

ABTOpaM 1IbOT0 HApKCY TMOLIACTUIIO TTOOYBATH Ha MaTiii
oarpkiBiinHi Mukonu CrenanoBuya IlorpioHsika B ceini
Koszaibke 3BeHUTrOpoachkoro paitoHy YepkacbKoi 001acTi,
MOCIIJIKYBaTUCS 3 Oro poauvyaMu i semisikamu. Lle ceno
Ma€e AMBOBUXHY icTOpito, 1oB’s13aHy 3 [puropiem [NoTbom-
KiHuM, ponvHamu Exrenbraparis, Toninunux, @yHayKiee-
BuX, BpaHreiB, ajie 1ie BXe iHIlIa Tema.

Onekcanapa CepacdumoBa MpOAOBXKIIIA CBOIO OIMOBI/Ib:
«Anacmacis Casisna lTapkasuesa posnosioanra: oye, Kajice,
npuiide 00 Hux feopHuybkuil, nobauums Yu GUUUBAHKY SKY,
uy KHuey piokicHy Ui 00pasy anekcye, cmiouucw: «is my-
3er0 hompibHo». S noznaiiomuna 006podis (Boarodumupa) 3a-
pemby 3 Anacmacieio Casisnoro lTapkasyesoro ma /10606’
Mukonaienorw bukogorw. B ocmanHboi 6in 6396 céimauHu,
ckasas, ujo nepegpomoepagye i nosepHe: Ha MUX CEIMAUHAX
6yau 306paxceni 6ydieni, de mewkas Manxcypa... Ix, kaxcy,
8356 3apemba Ui He nosepnys. To lapkasyesa 3a ye Ha mene
eniganacw» [9].

Mia yac okynauii

1 mucromana 1939 poky ®.T. [l1azyHOBa 3aTBEPIMIN
BHMKJIaJaueM JJaTUHChKOT MOBM B JIHITTPOITETPOBCHKOMY Me-
NUYHOMY iIHCTUTYTi. 3 MIOUAaTKOM BiliHM Ta OKyMallii AesiKi
BUKJIaJa4i MEIiHCTUTYTY, SIKi HE BUIXaJIM B €BaKyallilo, cTa-
JIM TIpalloBaTh B HOBOCTBOPEHOMY [IHiMmpoIeTpoBCbKOMY
YKpaiHChKOMY JepXaBHOMY yHiBepcuteTi. 10 nmuctomnana
1941 poky I1azyHoB ckiiaB cBOlo aBTOoOiorpadito, yepes
TUXKIEeHb, came 17 aucronana, 3BepHYBCS 10 aaMiHicTpallii
YHIBEPCUTETY i3 3a51BOIO TAKOTO 3MiCTY:

Lupexmopy JIninponempogcvkoeo
depoicagHoeo yHieepcumemy
suknadaua Inazynosa D.T.

3asesa

Ocmannimu poxamu s npayroeas y JIHinponempoecokomy
Medincmumymi, guKAadalouu mam AamuHcvky mogy. Tenep,
KoAUu MediHcmumym ygiiiuioe 0o ckaady Yuieepcumemy, s
3e6epmarocy 00 Bac i3 npoxanHsam Hadamu meni nocady u-
Kaadaua rammosu 6 dopyuenomy Bam Yuieepcumemi. Sxujo,
MOdIce, 3apas HeMAe GiAbHOI nocadu, NPouLy Mamu Ha yeasi
MO0 Kanoudamypy Ha MailbymHe.

Mos adpeca: eya. bopodincvka, 8, ke. 4. 17.X. 1941[10].

®enip INazyHoB MaB Ha Toit yac 39 pokiB megaroriu-
HOTO CTaxy, 3 HUX 35 — y cepelHiX HaBYaJIbHUX 3aKjIagax
i 4 — y Bumux. B ankeri 3a3HavaB, 110 ITiI 9ac OKymalrii
CTaB BUKJIANATU B MEAiHCTUTYTI 3 1 nuctonana 1941 poky.
OpnHouvacHo 3 1 xoBTHs 1941 BUK/IagaB yKpaiHCbKY MOBY B
CIL Ne 78. 27 ceprinst 1942 poKy BiH 3alOBHUB JIJIs1 YHiBEp-
CUTETY 1lie OHY aHKeTy. | 11e ocTaHHiii BimoMuit HaM ¢akT
OTO XUTTSI.

3asiBa ®epopa MasyHoBa Npo NPUUHATTA
Ha po6oTy go [HinponeTpoBcbKOro yKpaiHcbKoro
AepxasHoro yHiBepcutety. 1941 pik. 3 cboHAais
HepxasHoro apxiBy [HinponeTpoBcbkoi obnacti

SIK ckianacs #oro rojajibliia 10Js — HEeBiIOMO, SIK i
IoJist repenanux 10 myseto crioraaiB A.C. TapkaBueBoi, mpo
ski 3ragyBana O.1. Cepadpumona (Tpyoa).
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Fedir Hlazunov — teacher and Latinist
with a Ukrainian soul

Abstract. The article considers the origin and education of candi-
date of theology Fedir Hlazunov. It highlights his teaching career
in various religious and medical educational institutions. A special
attention is paid to his collaboration with the historian and acade-
mician Dmytro Yavornytskyi, particularly in the scientific archival
commission. The article also explores Hlazunov’s friendship with
church historian Vasyl Bidnov and his family, as well as with the
artist Mykola Pohribniak. It includes the memoirs of Oleksandra
Serafimova (daughter of the enlightener Ivan Truba) about Fedir

Hlazunov and his wife, Anastasiia Harkavtseva. The article brings
attention to the revival of Fedir Hlazunov, a representative of pe-
dagogical science in the Dnieper region, whose Ukrainian spirit had
long been unjustly forgotten.

Keywords: Fedir Hlazunov (teacher of Latin, Ukrainian, and Rus-
sian languages); teacher Anastasiia Harkavtseva; academician Dm-
ytro Yavornytskyi; historian Ivan Bidnov; enlightener Oleksandra
Serafimova; artist Mykola Pohribniak; Yekaterynoslav-Dniprope-
trovsk region
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HA BA3I KNIHIKN «AKCIME[» BIJKPUTO CYYACHUN

LEHTP
NMPOBJIEM CHY

EOEKTUBHA JIATHOCTUKA TA NIKYBAHHA:

e NOPYLLIEHb ANXaHHS YBI CHI (HIYHE anHoe);
e YCIX BUAIB DE3COHHS;
e CUHOPOMY HECMOKIMHUX HIr.
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