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LLIOGHOBHI YynTQuil

Bucrymaioun Ha mopiuniii 84-it HayKoBii1 cecii AMepu-
KaHCbKOI1 AiabeTnuHoi acortialii (ADA) B OpiaHnao, mpo-
decop Enizader H. Ilipc (Elizabeth N. Pearce) 3 bocTton-
ChKOTO YHiBepcuUTeTy po3risiHyia pi3Hi migxoau CILIIA Ta
€Bponu 10 BUKOPUCTAHHS MperapaTiB IJII0KaroHoIoaio-
Horo nientuny-1 (I'TITT-1). [Tpu nboMy akueHT poOuBCs
Ha LIMPOKOMY BUKOPUCTAHHI CKPUHIHTY CTaHy IIIMTOIO-
nioHoi 3amo3u (13) Ha T/1i 3pocTalouoro BUKOPUCTAHHS
npenapariB ['TII1-1. KniHinyucTy moBUHHI 3BepTaTH yBary
Ha rinepaiarHoctuky paky 113, mpu3Hauaroun npemnapatu
['TITI-1. Cnin BpaxoByBaTHU 3aCTOPOTM CTOCOBHO PU3UKY
BUKOPUCTAHHS 1IbOTO KJIACY JIiKiB 11 BAHUKHEHHS TIEBHUX
nyxjuH y muiieid. OnHak, Ha IyMKy Tipodecopa, MU He
MOBUHHI MPOBOAUTU CKpUHIHT By3iiB LI[3 mo a6o mig yac
JiKkyBaHHs aroHictamu peuenrtopis ['TII1-1 mumre Tomy, 1o
Nali€HTU IPUUMaIOTh 11 JTiKH.

AmepukaHcbka TUpeoinHa acouianis (ATA) ta US
Preventive Services Task Force (Pob6oua rpymna 3 npodi-
naktuuHux nocayr CIIA, USPSTF) npotsroMm octaHHiX
POKiB MparHyTh MiIBUIIATU O00i3HAHICTb T'POMAaJIChKOCTI
111010 MOTEHUiHUX PU3UKIB HAAMipHOTO CKPUHIHTY BY3-
aiB 3. ¥V 2017 poui USPSTF, gkwuii BrimBae Ha cTpa-
XOBE MOKPUTTSI, PEKOMEH/IyBaB HE MPOBOAUTH PYTUHHUI
cKpuHiHT Ha pak 1113 y 6e3cumnTomHux gopociaux. Bom-
Houac yactoTa BusBiIeHHs paky L3 3pocna Ha 4,5 % Ha
pPiK MPOTSroM AeCSATU POKiB, MIBUAIIE, HiXK OyIb-SIKOTO
iHIIOTO paKy, aje 6e3 BiAIMOBiIHOI 3MiHU PiBHSI CMEPTHO-
cri, moBigomiisic USPSTF.

YV CIIA incrpykuist mrst npenapatiB ['TII-1 po3moun-
Ha€eThCs 3 monepekeHHs npo nyxanHu C-kiitud I3, mo
CIIOCTEPIraloThCsl y TPU3YHIB, SIKi OTPUMYBAIM 1L JiKU TIif
yac TecTyBaHHS. HeBimoMo, 41 MOXYTb JIiIKM BUKITUKATH
MenyaspHy kapuuHomy L3 y nroneii, mogae iHCTPyKILisl.
IIpenapaT npoTurokasaHuil naieHTamMm 3 0COOMCTUM abo
POAVMHHMM aHaMHe30M MmenyJssipHoro paky 113 a6o cuH-
IPpOMY MHOXWHHOI €eHIOKPMHHOI Heomasii 2, WaeThes
y nonepemkeHHi. lle B ocHOBHOMY 6a3yeThCs Ha JaHUX,
OTPUMaHUX Ha JIAOOPATOPHUX 1IIypax.

Take ronepemKeHHST IpUBEpPTAE yBary Jtoaeit. Baxkinpo
3ayBaXKUTH, 1110 B €BPOIIi HE iCHYE TaKOTO 3aCTePEXKEeHHS,
BOHO BiJICYyTHE Ha €BPOIICICHKIill YITaKOBIIi.

€Bpornelichke areHTCTBO 3 JlikapchKux 3aco0iB (EMA)
Mae iHgopMalliio IIpo pe3yIbTaTh JOCTiIKEeHb Ha TPU3yHaX
SIK YaCTMHY OOTOBOPEHHS BiIOMUX i TOTEHIIMHUX pPU3UKiB
s nipenapatiB ['TITI-1, ane He HarosoIIye Ha IILOMY TaK
caMmo, SIK 11e poOUThCs B iHCTpyKILisix mpenapatiB y CLIA.
Hanpuxinan, odiuiiiHuii 3BiT MpoO OLIIHKY ceMarjlyTUdy,
onybJiikoBaHuit Ha BeO-caliti EMA, 3a3Hauae, 1110 Hefe-

tanbHi C-xiituHHI nyxaunu 13, crioctepexyBaHi y rpu-
3yHiB, € epekToM Kiacy aroHictiB peuienitopiB ['TITI-1. Llin-
KOM MOXJIMBO, 1110 1I¢ MOXe OYTH IOB’S13aHO 3 0COOIMBOIO
YYTJIUBICTIO TPU3YHIB, HIeThcs y 3BiTi. BigmmoBinHicTh mist
JIIofel BBaXKa€TbCSl HU3bKOIO, ajie 11 He MOXHAa MOBHICTIO
BUKJIIOUNTH, cKa3aHo y 3BiTi EMA B po3nmini indopmairii
PO MPOIYKT.

Hemonasno KomiTeT 3 o1iHKM pu3uKiB (hapMaKkoHa-
msny (PRAC) EMA niitiiioB BUCHOBKY, 110 HasiBHi daHi
He MiATBEPIKYIOTh MPUIMHHOTO 3B’SI3KY MiX aroHictamu
peuenropiB I'TII-1 i pakom LI13. PRAC EMA 3asBuB, 1o
0YaB OLiHIOBATHU JOKA31 MOXKJIMBOTO 3B SI3KY ITiCIsT TTy0JTi-
Kamii gocrimkenHs B 2022 poui B xxypHaji Diabetes Care.
VY 1iii cTaTTi MOBIiAOMJISIIOCS TIPO aHali3, SIKMii TTOKa3aB
MinBUILIEHUI pu3uK ycix pakiB LI[3 Ta MenynsipHoro paxky
113 npu 3actocyBanHi npenaparis ['TIT1-1, ocobauBo micst
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nepInx Tpbox pokiB miKyBaHHsI. PRAC EMA cnoBicTus,
1110, YXBAJIIOIOUM CBOE PillIeHHsI, BiH BpaxyBaB iHIIIi OITy0JTi-
KOBaHi CTaTTi Ha 1110 TEMY, a TAKOX KIIiIHIYHi Ta IIOCTMapKe-
TUHTOBI AaHi moao npenaparis I'TITT-1.

Hani Oyne WTUCS IIPo MpoodIeMu HOTHOTO 3a0e3MMeuyeHHs
HaceJIeHHS.

€Bpornelicbke 610po BcecBiTHBOI opraHizallii 0XopoHU
30pOB’sI TTOBiIOMIISIE, 1110 JIETKMI AeilnT ifomy 3aimiina-
€ThCSI 3HAYHO TOIIMPEHUM Ha HallloMy KOHTUHEHTi. Kpim
TOr0, 3MEHIIEHHS CITOXUBAaHHS MOJIOYHUX MIPOAYKTIB cepet
MiITITKIB i TOPOCANX MOTEHIIHO MOXe MOTIPIIUTH CUTY-
allito, ajJxke MOJIOKO € KJIIOYOBUM JIKEpeJoM ioay, oco-
OJIMBO B KpaiHax, Jie CiJib peryyasipHo He foayeTbes. [1pu
LIbOMY TIPOTPEC y HAMPSIMKY ONTHMi3allil CIIOXXWUBaHHS oy
MOXe 3YTTUHSITUCS a00 HaBITh 3HUXKYBATUCS B IESTKUX Kpa-
iHax. BOO3 3akjmKae IOJITUKIB BXXUTU 3aXOIiB O TOTO,
SIK 'y €BpOIIi MOBEPHYTHCS 300 i HaOyTi 3axBopioBaHHs 1113
BHACJIIOK IeilluTy HOIy.

V nekinbkox KpaiHax €Bpomu CIIOXXKUBaHHS Ooy cepen
MIOPOCJUX 1 BariTHUX XiHOK € HeonTUMalbHUM. Benuka
bpuraHis 3araqom BU3HAYa€eThCs SIK KpaiHa 3 JOCTATHIM
CTIOXXUBAHHSIM MOy, 3 OTJISIy Ha CEPETHIO KOHIIEHTPALIil0
oy B ceui. OmHaK YacTilIalOTh MOBIZOMJIEHHS IIPO BUTIAI-~
KM 300a cepen OpUTAHIIIB, SIKi JOTPUMYIOThCS 0€3MOJIOU-
Hoi aieTu. Y KpaiHax, [ie HomyBaHHSI COJli € 000B’SI3KOBUM,
a TaKOX BUKOPUCTAHHSI 151 XJ1i000Y/I0UHMX BUPOOiB TaKO1
CoJli, piBeHb MOy Cepell HaceNeHHs 3a3BUYaii 3a/10Bijlb-
Huii. [IpobieMa BUHUKAE B TUX KpaiHax, 1€ MOmMyBaHHS
couti € mooposinbHUM. [IpoGaeMa 11e OGinblle yCKIagHIO-
€ThCSI 3pOCTAIOUOIO MOIYJISIPHICTIO AJIbTEPHATUB MOJIOYHUM
MpOAYKTaM, sIK-OT MUIIaJdbHe a00 BiBCSIHE MOJIOKO, SIKE
3a3BUYall He 30arayeHe MomoMm.

V¥ 24 kpainax €sponeiickkoro periony BOO3, ne iio-
IyBaHHS COJIi HE € 000B’I3KOBUM, BiIICYTHS TapaHTis, 10
MPOAYKTU XapuyBaHHSI MiCTUMYTb Moa. ¥ HOBOMY 3BiTi
HaBeaeHo npukian Himeuunnu, ne Mmenie Hix 10 % xap-
YOBUX IPOAYKTIB MIiCTITh MOgOBaHy ciib. OUeBUIHUM
pillIeHHSIM € Mepexin Bim HeilogoBaHOI 10 I0J0BaHOI COJIi
B MPOJYKTaX XapuyBaHHS Ta 30arauyeHHsI aJIbTepHATUBHUX
MOJIOUHUX MPOAYKTiB lomoM. HeobxinHo yHiikyBaTu
MpaBuia 1100 BUKOPUCTAHHSI MOJOBAHOI COJIi B Pi3HUX
KpaiHax, IMOBiTOMJISIIOYY PO PU3MK BUHUKHEHHS HOJHOTO
nediuuTy.

TwuM He MeHII, MIBUIIEHHS 00i3HAHOCTI — 3aBIaHHS
He 3 Jerkux. He Tiibku BUpOOHUKU XapyOBMX MPOMYKTiB
i MMpoKa rpoMasChbKicTh MalOTh OOMeXeHi 3HaHHS PO
BaxJIUBICTh iomy. Cepen MEIUUHOI CITIJIBHOTH Ma€ Miclie
HeIOoCTaTHs 00i3HaHICTh. [lesKi JIiKapi MOXYTb 3HaTU PO
nedilnT Mooy, Xo4a BOHM BBaXKaroTh 1Ie MTPO0IEeMOI0 MU~
HYJIOTO.

Ha xanb, YKpaiHa CTUKAETHCS 3 BEIMYE3HUMU BUKIIU-
KaMM 111010 3a0e3neyeHHs NoTped 000POHHOro CeKTopa
Ta 6a30BUX MOTPEO MUPHOTO HACEJIEHHS Y BOJi, TEILIi Ta
CBiTJIi, 0OMEXKeHHSI a00 BiICYTHICTb SIKMX CIPUYMHEH] ITOB-
HOMAacCIITaOHUM BTOPTHEHHSIM POCii Ta pyiiHYBaHHSIM KpH-
TUYHOI iH(DPACTPYKTYPHU I JKepeJ XKUTTe3a0e3MeUeHHSI,
TOMY MUTAHHS HOAYBaHHS COJi, SIK i YMMAJIO iHIIIMX BaXK-
JINBUX TIUTaHb, MepecTain OyTu nepiioyeproBumu. Kpim
TOr0, HAOIBIINI 3aBOI-BUPOOHUK COJIi «APTEMCiJIb» OyJI0
3pYHHOBAHO POCIICHKMMU OKYTTaHTaMMU.

PesynbTatu HalioHaJIBHOTO AOCTIIKEHHS MOMTHOTO
cratycy B YkpaiHi 2021 poKy npoaeMOHCTpYBaJIM, 1110 3a
octaHHi 20 poKiB cuTyalis 3 HOAHUM 3a0e3MeYeHHIM He
nostinmunacs. KiHK1 pernpoayKTUBHOTO BiKy OCi Bif-
yyBalOTh AeDilUT omy (cepenHiii BMicT iiony B cedi 3a-
JIMIIAETHCS Ha piBHI 90 MKr/J1), a BAKOPUCTAHHS COJIi,
M00BaHOI LIOHAKMeHIIe 10 15 Mr/KT, y ToOMOrocromap-
CTBaX 3aJIMIIAETHCS HA TOMY CAMOMY HM3bKOMY PiBHI —
OJIM3BKO IT’SITOI YyacTUHU HaceneHHs. Lle ctaButh Ykpainy
Ha OCTaHHE Miclie B perioHi €Bponu Ta LlenTpanbHoi A3ii
IOHICE® 3a nmoka3HUKaMM MOTHOTO CTATyCy Ta MOy~
BaHHS COJIi.

BropraeHHs pocii B YKpaiHy Mpu3Besio 10 3HAYHO-
ro TepeMillleHHsI HAaceJIeHH 3i CXOMy Ha 3axiJ Ta 3a MexXi
KpaiHu, 1110 TAKOX MPU3BEJIO 10 3MiH y MOCTayaHHi i Bap-
TOCTI COJIi Ta iHIIKMX MPOAYKTIB XapuyBaHHs. Lli ¢pakTopu
iCTOTHO BILUIMBAIOTh Ha 3aCTOCOBHICTh PE3YJIbTATiB OIUTY-
BaHHSI 3 TOUKU 30pY ITOTOYHUX PETiOHAJIbHUX BiIMiHHOCTEI.
[IpoTe 11e He 3MiHIOE HarajabHOI MOTPEeOU B 3aXMCTi Hace-
JICHHSI IIJISIXOM O0OB’SI3KOBOT0 MomyBaHHS cojii. Jlo Toro
K BiliHa 3 MiABUILEHUM PU3UKOM BUTOKY PaliOaKTUBHUX
MaTepialiB 3 aTOMHUX eJIeKTPOCTaHIIINM Y KpaiHi MiIBUIIN-
Jla BaXJIMBICTD i HaraJibHICTh 1ILOIO MUTaHHA. BimcoTok
norauHaHHg Moy 1113 3HMKy€eThCs B 1i0103a0€31e4YeHOro
HAceJIEHHsI, 1[0 MOXe 3MEHIIUTU PU3UK BUCOKOTO TOTIIU-
HaHHSI palioaKTUBHOTO fomy.

€1uHNI HallilOHAJIbHUM BUPOOHUK COJIi 3HAXOOUTHCS
B JIporo6uyi (JIbBiBCbKa 00J1acTh) i HE Ma€ MOTYKHOCTEM
IUJISI TIOCTAYaHHS JOCTaTHBOI KiJTbKOCTI COJIi HaBiTh JIs1 00-
nacrti. Lle nepxaBHe MiAnpueMCcTBO MOTpedye MoaepHi3allii
BCiX aCIIeKTiB BUpOOHMIITBA. 3a JaHMMHU 3BiTiB, Ha LIbOMY
MiAMPUEMCTBI HEMAE TTOTYKHOCTEH ISl lomyBaHHS COJi,
i TOMY PEKOMEHAYETbCSI BKJIIOUMTHU MOTYXXKHOCTI 11 10~
IyBaHHS B OyIb-SIKMI TIaH MoAepHi3amii. binbira yactka
HallioOHAJIbHOI MPOIO3UILii COJIi HUHI MMOXOIUTb Bill Typelb-
KHUX i pyMYHCBKUX BUPOOHUKIiB. OOMIBI 1i KpaiHu (a TaKOX
iHIII CyCiTHi KpaiHu, 3BiIKU1 3apa3 MOXe MOCTayaTUCs Cijib)
MaloTh 3aKOHOIABCTBO 1100 000B’SI3KOBOT0O OAyBaHHSI
KYXOHHOI Ta CTOJIOBOI COJIi; OTKE, BiICOTOK OMOBaHOI COJTi
Ha PUHKY MOX€E 3pOCTaTH.

JI1st TIomoIaHHs MpoOIeMHU Ha MOITYJISILiiiHOMY piBHI
KPUTUYHO HEOOXiTHUM € MPUIAHSITTSI 3aKOHOJABYMX aKTiB,
SIKi O perylaMeHTYyBaJIM YHiBepcaJibHe MOMyBaHHS Xap4OBOi
couti B KpaiHi. Ik 3arajibHy MeTy CJIiJ po3rjsiiaTi YKpaiHy
0e3 ioaHOoTro AediluTy, 1e KOXHAa JI0AMHA OTPUMYE BilIlo-
BiZIHY 110 1i TOTpeO KibKIiCTh Oy, a iTsSIM 3a0e31eUyeThCS
MOXJIUBICTb aZleKBaTHOTO iHTEJIEKTYaJIbHOTO PO3BUTKY.

I3 BAAAYHiCTIO A0 BCix nogewn, aki NigTpumytoTb
«Mi>kHapOAHUA E€HAOKPUHONOrIYHUI XYpHan»
i cniBnpauooTb 3 HUM, [OHOCATL A0 YNTa4ya Hanak-
TyanbHily iHopmauito. Baxaro B Liei Henerkum 4yac
Mupy, no6bpa, HernepebopPHOI XXarn A0 XUTTSH, nanato-
4Oro TBOPYOro BOrHUKa, JIl060Bi, HATXHEHHS1 AYMOK,
6aabopOCTi AyXY, a HAWroNOBHILLe — 30POB’s, LL06
peanizyBatu Bce 3agymaHe!

onoBHW pefgakTop, npoghecop,
4neH HavioHanbHoI crinku XypHanicTis YkpaiHn
Bonogumup IBaHosu4 lNaHbkis M
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[icTb «MiDKHOPOAHOIO EHAOKPUHOAOTMYHOTO YXYPHOAY» —
NPE3NAEHT EBPOMENCHKOT TMPEOTAHOI ACOLLALI
npodecop Aaypa dyrauuoaa
(Laura Fugazzola)

Jlaypa ®yrayyona — npodgecop eHgokpuHosorii Minan-
CbKOro yHiBepcuteTy (ITanisi), KepiBHWK iIHHOBALUINHOMO LIeH-
TPy AiarHOCTUKK Ta NiKyBaHHA JOBPOSKICHUX i 3M0AKICHUX
3axBOpPIOBaHb LLMTOMORIOHOT 3251031 Y BiOAINEHHI eHOOKpU-
Honorii Ta MmeTaboniamy, KepiBHUK BigGiNIeHHS eHOOKPUHHOI
oHkonorii, Istituto Auxologico Italiano IRCCS (MinaH).

OCHOBHI chepn HayKOBUX iHTEpecCiB: MOMEKYAPHO-
6ionoriyHi gocnigkeHHs audepeHLinoBaHoro Ta Megynsp-
HOrO paky LUMTOMNOAIGHOI 3a51031; OOCAIIKEHHS MYXIIMHHNX
MapKepiB, KOPUCHUX O OiarHOCTUKM Ta CMOCTEPEXEHHS
3a nauieHTamun 3 pakom LLMTONOAIBHOT 3a5103K; KNiHiYHWI
Ta enigemMionoriyHui aHania akTopis pU3MKy PO3BUTKY
NYXJVH LWMTOMNOAIGHOT 3a1103K; TUPEOifHI AUCTrOPMOHOrEH-
Hi edeKTI: KNiHIKO-reHeTUYHI acnekTn. KoopanHaTop rpy-
nn, sika po3pobuna HactaHoBu E€BPONENCHKOT TUPEOiQHOT
acouiauii Woao paky wuronofiéHoi 3ano3mn 2019 poky.

Hawa 3ycTpiy Bigbynacs B AdpiHax nig yac 46-ro Lopiy-
HOro KOHrpecy €BponeincbKoi TMpeoigHoi acouiadii.

B.I1. (mpodecop Bonomummp IlanskiB): /lepuie 3anuman-
Hs cmocyembcs dissibHocmi €eponelicokoi mupeoionoi acoyi-

JI.®. (mpodecop Jlaypa @yramuona): €Bporieiicbka TH-
peoinHa acolliallis — HayKoBa OopraHizalilisi, METOIO SIKO1
€ MPOCYBAaHHSI KJIiHIYHUX i (PyHIaMEHTaIbHUX TOCIiIKEHb
i MABUILIEHHST CTAaHIAPTiB HAaJaHHS JOTOMOTH JIIOISIM i3
3aXBOPIOBAHHSIMM IIUTOIOAIOHOI 3a7103U. Acolliallis 3a-
cHoBaHa B 1965 polii i 3 TOro yacy mopiyHo TpoBOAUTH
KOHTpecH 3a y4yacTio nmoHaa 900 neneraris.

Jly>ke mprueMHO 3HOBY ITepeOyBaTH B IIpeKpacHUX Adi-
Hax, Jie BinOy/vcs aBa KOHTpecu €BponeiichbKoi TUpeoi -
Hoi acouiamii. ChoromHi Moi3aKM Ha TaKi KOHIPeCU CTaIu
PYTUHOIO, aJie Y1 YCBITOMJIIOBAJIM BU KOJU-HEOYIb, 1110
peryJsipHUM HalliOHaJIbHUM a00 MiXKHapogHUM (opymMam
i3 MUTaHb HIUTOIOAIOHOT 3a1031 JinIIe 61M3bKo S50 pokKiB
i He Ginbie?

VY 1924 poui TupeoinHuMU Xipypramu OyJia 3acHOBaHa
AMepuKaHCbKa acoliiallisi 3 JIikyBaHHs 300a. JlisyibHICTD
i€l acolianii Oysia cripssMoBaHa B OCHOBHOMY Ha Xipyprito

IIUTOIOMIOHOI 3aJ1031, 31e0ibIIOTO 3 TIPUBOIY paKy Ta
HEeTOKCUYHOro 300a. ¥ 1929 pouii noktop S.D. Van Meter,
TOIIIIHIN IIPe3uAeHT L€l acoliallii, 3aCHYBaB IIOPiYHY
MpeMilo ISl CTUMYJTIOBAHHS JOCHiIKeHb TPUYMH BUHUK-
HeHHs 300a. Lo Haropomy Bce 1 MOPIYHO MPUCYIKYE
AMepuKaHCBbKa TUPEOinHa acouiamis. Y ceprHi 1927 poky
B bepHi (IlIBeiinapis) BinOyacs mepiiia MixkHapoaHa KOH-
depenwia 3 mpobieM 300a 3a yyactio 188 meneraris. Bu-
3HAHO BaXXJIMBICTh MOAHOI MPOMIIAKTUKY 3a JOITOMOTOI0
omoBanoi coumi. [Ipyra MixkHapogHa KOH(epeHIIis 3HOBY
Binoynacs B bepni B 1933 pouii, a Tpetss — y BaiunHrroni
y BepecHi 1938 poky.
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Jlvme micns pyroi cBiTOBOI BiitHM CIIOCTEpiraBcs IIpo-
rpec y JOCHiIKEeHHi Mpo6aeM IUTONOAIOHO1 3a7103U, TIPU
LbOMY ITiBHIYHOAMEpMKaHIIi Oy/Ix Ha KiJIbKa KPOKiB I10-
nepeny esporneiiniB. Mixx CIIIA ta €Bporioto BUHUK cep-
MO3HUI PO3PUB y TEXHOJOTiSIX, OCOOJMBO B JJaOOpaTOPHiii
MEIUIIVHI, e OCHOBHUM HiarHOCTUYHUM iHCTPYMEHTOM
B OLIHII (pyHKILiT IUTOIOAIOHOI 3aJ1031 3a/IMILAIOCS BU-
MipIOBaHHS OCHOBHOTO MeTabouiszmy. ¥ 1942 poui pagioak-
TUBHUI 1011 BXXe BUKOPUCTOBYBaBCsI B bocToHi, y 3axinHiit
€spori smiie B 1955 potii iioro 6yJ10 103B0JEHO BUPOOJISTU
JUTE MEIWYHUX i HayKoBMX wijeit. ¥ 1960 poui BinGymacs
YeTBepra MixkHapoaHa KOH@epeHl1lis 1o 300y, opraHizo-
BaHa CITUIbHO AMEPUKAHCHKOIO acOIlialli€lo 3 JiKyBaHHS
300a Ta JIOHIOHCHKUM TUPEOITHUM KiIyoom. Y 1965 porti
Ha [I’aTiit KoH(pepeH1Iil 3 TUTaHb IMIUTONOAIOHOI 331031
(6inpire He KOoH(epeHIlil 3 muTaHb 300a!) Oysia Mporojo-
meHa €Bpornelicbka TUPEOiaHa acolliallis.

3anporioHyBaTl 3aCHYBaTU HOBE 00’ €THAHHS JIETKO.
Baxxye 3mycutu roneil pyxatucst Briepen, 11100 orpalioBaTi
IeTai, sIKi poOJIITh YCIiX Y1 HEeYCIiX HOBOTO IIPOEKTY...
KoxeH i3 Halmx Npe3uaeHTiB i ceKpeTapiB MepexuB Lie!

B.I1.: fIki ochosHi mendenyii 6 0ocaiONceHHIX uWUmMono-
dioHoi 3an03u?

JI.®.: Po3BUTOK OOCIIIKEHD B rajay3i IUTOMOAIOHOT
3aJ1031 MPOTSITOM OCTaHHIX JECSTWIITh BilOyBa€ThCs 3aB-
ISIKU SIK HAYKOBOMY, TaK i TeXHIYHOMY mporpecy. MoxHa
BU3HAYUTU HU3KY OCHOBHUX JIOCSITHEHb Y PO3BUTKY THUPE-
oimosorii. Po3rnoyHemo 3 10CTyMHOCTI palioi3oToIiB oy,
SIKi, KpiM iX TepaneBTUYHOI LIHHOCTI, JI03BOJIMJIN MPOBOIN-
TH JOCIIKEHHSI KiHETUKY Oy, MeXaHi3MiB lomyBaHHsI Ta
IIBUAKOCTI 00OMiHY TUPEOITHIX TOPMOHIB. JIpyTM BeTMKIM
TMOCSITHEHHSIM I SITACCSITUX POKiB MUHYJIOTO CTOJIITTSI, SIKE
BUSIBUJIOCS HEOLIIHEHHMM, CTajla po3po0Ka aHali3iB KOH-
KYPEHTHOTO 3B’SI3yBaHHS, 30KpeMa pagioiMyHOJIOTIYHOTO.
ITomanbioio po3po6Kowo 0y10 BUZHAHHS TOTO, 1O 3aCTO-
CyBaHHS IIMX ITiIXOIiB He OOMEXYEThCS aHaJIi30M OiIKiB
i mosinenTunis. BucokouyTiausi Ta cieundivyHi METOIM Ta-
KOX po3po0JieHi 1711 BUMipIOBaHHS HU3bKOMOJIEKYJISIPHUX
CTOJIYK 0i0JI0TIYHOTO 3HaYeHHSsI. TpeTiM JOCSTHEHHSIM OyB
PO3BUTOK KOHIIEIIIIii OpraHoCHendiuyHOro aBTOIMyHITETY.

B.I1.: Aka poav naykosux mosapucme y XXI cmoaimmi,
KoAU 045 HAc GIOKpumo mak 6azamo 3acobié ueudKo2o cnin-
KyeauHs?

JI.®.: Beaxato, 1110 poJib HAyKOBUX TOBAPUCTB IOJISITAE
HacaMmriepen B 3abe3IedeHHi (popyMy IS OOMiHY imessMu
Ta iHopMallieto. Alte skOu €Bporneiicbka TUPEOinTHa aco-
ianist oOMexuia CBOIO poJib MPOCTO K MalIaHYUK ISt
nebatiB, TOMI 11 BIUIUB i 3HAYeHHST Oy 6 OOMEXXeHUMU.

He meHmn BaxximBa posib acolriallii mossirae B 3a0e3rie-
YeHHI MeXaHi3My JUIsl Kpalloro po3yMiHHs rarodiziosorii
IIUTONOAIOHOI 321031 Ta ii BTiJIEHHS B pO3POOKY €(DeKTUBHUX
METO/iB MPOGiTaKTUKU, PAHHBOTO BUSIBJICHHSI Ta JIIKYBaHHSI
TUPEOITHUX 3aXBOPIOBaHb. Y 1IbOMY acleKTi €Bporneiicbka
THPEOITHA ACOLIalIis Ma€ Baromi 3100yTKu. [{ommoBini, mogaHi
Ha KOHTpecax acolliallii, pO3IIMPIIA Hallli 3HAHHST IIPO MO-
IIMPEHICTh 3aXBOPIOBaHb IIUTOIIONIOHOI 3371031, PO3YMiHHSI
X FeHeTUKM, KJTITHHHOI MaToJIorii, rmaTodisziosorii Ta JikyBaH-
Hs1. OnHak €Bpolieiicbka TUpeoiaHa acolliallisi BCTAHOBIIIOE
KepiBHI IMPUHIIUIIA [JIsI TPOMAaIChKOi OXOPOHHU 300POB’S Ta

KJIiHIYHOI IMPaKTUKHY SIK Ha HAlliOHAJIbHOMY, TaK i Ha €BPO-
neiickkomMy piBHsIX. Tpu cdepu, siki MOXKHA BUIIJIATH, 11€
PpoJIb y TIpodiIaKTUL iiomoaeillUTHIX 3aXBOPIOBAaHb, CKPH-
HiHTY HEOHATaJIbHOTO TiMOTUPEO3y Ta B OLIiHIII i pearyBaHHi
Ha HacJiiaku aBapii Ha YopHoOunbebkiiit AEC.

Mu Bci po3ymieMo, 1II0 HayKa — II¢ KOPIIOpaTUBHA [Ti-
sUTbHICTh. KoXXeH i3 Hac 3a/1eXkuTh Bill iHIIMX y CBOIH BJIACHiM
Ta CIIOPIMHEHNX TUCIUILTIHAX, i MU 3HAEMO, 11O iHTEIEKTY-
aJIbHUI OOMiH HEOOXiTHUIA 1711 PO3BUTKY KOHLIETITYaJIbHOTO
muciieHHs. [1psiMuii KOHTAKT MixK HAyKOBLISIMU 3aJIMIIIAE€THCS
BaKJIMBUM JUTSI CTIPUSTHHSI BUTbHOMY 00iry ifeii Ta indopma-
11ii, HeoOXimHOMY 11 po3BUTKY Hayku. IllopiuHi 3ycTpiui
NAI0Th HAM MOXJIMBICTh OOTOBOPUTH i BUSHAUUTH CHIbHI
11JTi, CTBOPUTH B3a€EMHY JOBipy Ta JOOPO3UUIMBICTS i, y Oara-
ThOX BUMAIKaX, HAJITATOIUTU TOCIIHUIIBKY CITiBIIPALIIO, SIKa
BUXOJIUTh 32 pAMKM HalliOHAJTbHUX KOPAOHiB. Pojb Takumx
acollianii, 9K Hallla, 3aJIMIIAETHCS BaxKJIMBOIO, OCKIJIbKH
3a0e3I1euy€e OCHOBY JIJIsSI BCTAHOBJIEHHS IIUX 3B’ SI3KiB.

B.I1.: Ykpaincora mupeoiona acouiayis nodasa 3as6xy Ha
cmamyc aginiilosanoeo uiencmea 6 €8ponelicoKiil mupeoioHiil
acouiauyii.

JI.®.: 3pemiroro, HeMa€e ceHCY PO3MipKOBYBATH TIPO ic-
TOPpIIO, SIKIIIO HEe AMBUTUCS B MalOyTHE. [IBOMa CMUIbHUMM
CTOPOHAMH HAIIIOI acoliiallii 3aBXIu OyJIr SIKiCTh 1l HAyK1
Ta cepeJoBUILE, SIKe BOHA 3a0e3Meuye sl TPOAyKTUBHUX
B3a€EMOOOMiHIB. Lli 0OMiHM He 0OMEXKYIOTHCS IIOPIYHUMU
3acilaHHSIMU, BOHU MIPUHOCSITD TUIOIM 3aBISIKM HAYKOBOMY
CHiBPOOITHULITBY. 3 MOMEHTY CBOT'O 3aCHYBaHHSI acolliallist
MPOJIEMOHCTPYBaJa HAA3BUYAMHY 30aTHICTh TIEPEOCMUCITIO-
BaTu cebe, i TaKMM YMHOM BOHA 30eperia CBiXiCTb i Cuy.
4l BneBHEHa, 110 Tak Oyme I Hagasi, i YeKa MOXJIMBOCTI
CITOCTepiraTu 3a rnporpecoM €BporneicbKoi TUPEOIiTHOi aco-
ianii B HaiOI>K4YoMy MaliOyTHHOMY.

Ha Hait6nmxyomy 3acizaHHi BUKOHABYOTO KOMITETY
€BponeichKoi TUPEOInHOI acoliallii MU PO3IJISTHEMO MO-
IIaHy 3asIBKY YKpaiHCHhKOI TUPEOIMHOI acolliallii Ha HaOyTTs
cratycy adiniiiloBaHOro 4ICHCTBA i CMOMIBAEMOCS Ha T0-
MaJIbLIY CITUTbHY CIIBIIPAITIO B TaIy3i TUPEOIMOJIOTII B TAKMIA
HeJIeTKUU 1 YKpaiHu Jac.

Nicaamosa

Ha 3acigpansi, mo Bigoymoch 1 xoBTHs 2024 p., Bu-
KOHABYMi1 KoMiTeT €BporneiicbKoi TUPEOinHOI acolialil
PO3IJISHYB 3asBKY YKpaiHChKOI TMPEOinHOol acoliallii Ta
BUPIIINB HaIaTH YKpaTHCBKIill TUPEOImHill acoliallii craTyc
aginiitoBaHOrO YWIEHCTBA.

Busnanns YkpaiHcbkoi TUpeoigHOI acomianii 3 00Ky
MPOBIIHOI €BPONENCHKOI acouiallii — 11e OAWH BakKJIUBUN
IMOKAa3HUK BMCOKOIO PiBHS MiSUIBHOCTI, SIKY TIPOBOIUTH
YkpaiHcbka TupeoinHa acouiatiist. CriiBnpatist 3 €Bporneii-
CbKOIO TUPEOIMHOIO acollialli€elo — MOTYKHUM MeXaHi3M
PO3BUTKY BITYUM3HSIHOT MEAULIMHU B Taly3i TUPEOinoJIOTii.
YneBHeHi, 1m0 adiniiioBaHe YJIEHCTBO BiIKpMBa€ 0e3J1id
MOXJIMBOCTEM IJI MOHAJbIIOI CIiBIpalli Ta PO3BUTKY,
CHIBHUX MPOEKTIB Ta AOCIiIKeHb. PO3BUTOK yKpaiHChKO1
HayKM € OTHUM 3 TOJIOBHUX IPIOPUTETIB IeP>KaBU Ta 3aI0py-
KOO BiTHOBJICHHSI YKpaiHM Y BOEHHUI i TIIC/IIBOEHHMI Yac.

lMpodgp. B.1. MaHbkiB W
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CKOPOYEHA IHCTPYKLISA
ANS MeAUYHOro 3aCTOCYBaHHS NikapCbKUX 3aco6iB

L-TUPOKCHH 50 BEPJ1IH-XEMI/L-TUPOKCWH 100 BEPJIIH-XEMI
(L-THYROXIN 50 BERLIN-CHEMIE/L-THYROXIN 100 BERLIN-CHEMIE),

L-TUPOKCUH 75 BEPJ1IH-XEMI (L-THYROXIN 75 BERLIN-CHEMIE),
L-TUPOKCUH 125 BEPJIIH-XEMI (L-THYROXIN 125 BERLIN-CHEMIE),

L-TUPOKCUH 150 BEPJ1IH-XEMI (L-THYROXIN 150 BERLIN-CHEMIE).

Cknapg:

Ailoya peyosuHa: levothyroxine sodium; 1 Tabnetka MiCTUTL NEBOTUPOKCUHY HaTpilo 50 mkr a6o 100 mkr; 1
Tabnetka 75 MKIr MiCTUTb IEBOTUPOKCHHY HaTpilo 75 Mkr; 1 Tabnetka 125 MK MICTUTL NEBOTUPOKCUHY HATPIlO
125 mkr; 1 Tabnetka 150 MKI MICTUTbL IEBOTUPOKCUHY HaTpito 150 MKr; AOMOMIKHI PEHOBUHM: KasbLiio Figpo-
docdar gurigpaTt, uenonosa MKpoKpucTanidHa, AEKCTPUH, HaTPilo KPOXManbrikonar (tvn A), raiuepuav
A0BroNaHLorosi napLianbHi.

Jlikapcbka popma. TabneTku.
dapmakorepanesTuyHa rpyna. TupeoiaHi ropmonu. Kog ATX HO3A AO1.
MokasaHHs.

L-TUPOKCUH 50 BEPJIIH-XEMI, L-TUPOKCWH 75 BEPJIIH-XEMI, L-TUPOKCWH 100 BEPJIIH-XEMI,
L-TUPOKCWH 125 BEPJIIH-XEMI, L-TUPOKCWH 150 BEPJIIH-XEMI: pno6posikichuii 306 3 eyTMpeoigHumM cra-
HOM YHKUIT LWMTOBUAHOT 3a51031; npodinakTvka peuvamsy 306a nicns pesekuji 306a 3 eyTMpeoiaHMM CTaHOM
DYHKUIT LLUTOBMAHOT 3a5103; 3amiCHa Tepanisi Npw FinoT1peo3i Pi3HOi eTioNOorii; AOMOMiXHWIA 3aci6 Ans TMpeo-
cTaTUYHOI Tepanii rinepTMpeosy nicns AOCATHEHHS eYTUPEeOoiAHOro (YHKLOHaNbHOrO CTaHy; CyrnpecuBHa Ta
3amicHa Tepanis paky LWMTOBUAHOI 3251031, FOJIOBHUM YMHOM Micns TupeoinekTomii. Ans L-TUPOKCWH 100/150
BEPJIIH-XEMI: sik fiarHOCTU4HUIA 3aci6 Npy NPoBeAEHH TECTY TMPEOiAHOT Cynpecii.

lMpoTunokasaHHs.

MNigBuLLEeHa YyTAMBICTL A0 Aito4oi pevoBmHU abo Ao Byab-aKoi 3 AONOMIKHUX PeYoBUH. HenikoBaHuii rineptu-
peo3 Bbyab-SKOro NOXOMXeHHs. HenikoBaHa HeAOCTaTHICTb KOPY HAAHUPKOBUX 3an03. HenikoBaHa rinodisapHa
HEOOCTaTHICTb (Lie NPU3BOAUTL A0 HEAOCTATHOCTI KOPU HAAHUPKOBUX 3as103, LLO NoTPebye NikyBaHHs). FocTpuin
iHdapkT miokapaa. Foctpuit MiokapauT. FocTpuii nankapaut. Min Yac BariTHOCTI OAHOYACHE 3aCTOCYBaHHS
NEeBOTUPOKCUHY i ByAb-KOro TMPeoCcTaTU4HOro 3acoby npotunokasaxe (6inbll AeTanbHa iHdopmMaLis Woao
3acToCyBaHHs y nepioA, BariTHOCTI abo rofayBaHHs rpyAalo HaBeaeHa B po3aini «3acTocyBaHHA y nepiog Barit-
HOCTi 260 roayBaHHs rpyanio»).

Mo6i4Hi peakuii.

AKIIO 03y NaUiEHT He MepeHocuTb, Wo GyBae ayxe piako, abo y BUMaaKy nepeaosysaHHs, 0COGMBO Mpu
3aHaATO LWBMAKOMY MIABMLLEHHI 403U HA MOYaTKy NiKyBaHHs, MOXIMBE BUHUKHEHHSI TUMOBMX CUMMTOMIB

rinepTvupeosy. Mpu rinepyyTaMBOCTI [0 NEBOTUPOKCUHY abo A0 Gyab-sKoi 3 AOMOMIKHUX PEYOBUH Npenapary
MOXNMBI anepriyHi peakuji 3 60Ky LKIPHUX MOKPUBIB (HANPUKNaL, LWKIPHUA BUCU, KPOMWUB'AHKA) | AUXanbHUX

IHdopmaLis Npo peLenTypHi Nikapcbki 3acibn Ans crneuianictis 0XOPOHU 3[40POB’A, MEANYHUX | hapMaLEBTUYHNX NPaLLBHUKIB.

MpeactaBunuTeo «<BEPJIIH-XEMI / A. MEHAPIHI YKPATHA FrM6X»
Anpeca: M. Kuig, Byn. BepesHsikiBcbka, 29, Ten.: +38 (044) 494-33-88.

-TUPOKCUWUH

JleBOTUPOKCUHY HaATPIIO

50/75/100/125/150 Mmkr
BEPJIIH-XEMI

BE3
nakrosmn'*

VTMp(V)l‘(CMVH 100
iH-Xemi

L-fnpbkchu 150
bepnin-Xemi

L Thpoxcm-:

EepniH-XeMi

ca)

L-Tupokcun 125
bepnin-Xemi

50 ragneron L-TupokcuH 50
iH-Xemi

senun-cueme
W R

50 Ta6nerox. s nepo

DA

WwNsxiB. € okpeMi MoBiAOMAEHHS PO PO3BUTOK aHAINAKTUYHOTO LWOKY. Y LIbOMY BUMAKy 3aCTOCYBaHHS Mpe-
napary Tpeba BigMiHUTY. MOBHUI NEpenik MOXMBUX NOBIMHUX peakLji 3a3HaqeHui B IHCTPYKLT 415t MeANYHOro
3acTocyBaHHs likapcbkux 3acobis L-TUPOKCUH 50/75/100/125/150 BEPJIIH-XEMI.

Kareropis Biagnycky. 3a peuenTtom.

Bupo6Huk. BEPJIIH-XEMI AT.
i Ta iioro
[niHikep Ber 125, 12489 BepniH, HimeyunHa.

micus

O60B’A3KOBO YBaXHO 03HANOMTECS 3 MOBHOIO IHCTPYKLIEIO ANS MEANYHOIO 3aCTOCYBaHHS Nikapcbkux 3acobis
L-TUPOKCWH 50 BEPJIIH-XEMI/L-TUPOKCUH 100 BEPJIIH-XEMI, P N2 UA/8133/01/01 i N2 UA/8133/01/02
Bif 12.10.2020 p., N2 2313, L-TUPOKCUH 75 BEPJIIH-XEMI, PI N2 UA/8133/01/03, L-TUPOKCWH 125 BEPJIIH-
XEMI, PMN Ne¢ UA/8133/01/04, L-TUPOKCWH 150 BEPJIIH-XEMI, PM N2 UA/8133/01/05 Bin 12.10.2020 p.,
N2 2313, a came 3 MOBHUM NEPENiKOM NPOTUNOoKadaHb, NOBIYHMX peakLii Ta 0CoBAMBOCTEN 3aCTOCYBAHHS.

. IHCTPyKUis AN MeauyHOro 3acToCyBaHHs Nikapcbkux 3acobis L-TUPOKCWUH 50/100 BEPJIIH-XEMI Big
12.10.2020 p. No. 2313, P N2 UA/8133/01/02 Ta N2 8133/01/01.

. IHCTPYKUis  ANS  MEAUYHOrO 3acTOCyBaHHS JIiKapcbKoro 3aco-
6y L-TUPOKCUH 75 BEPJIIH-XEMI Big 12.10.2020 p. No. 2313,
P Ne UA/8133/01/03.

. IHCTPYKUis  ANS MEAMYHOTO 3acTOCYBaHHSi JNiKapCbKoro
6y L-TUPOKCWH 125 BEPJIIH-XEMI Bip, 12.10.2020 p. No.
P N2 UA/8133/01/04.

. IHCTPYKUiS  ANS  MEAUYHOTO 3acTOCYBaHHSI JikapCbKoro
6y L-TUPOKCWUH 150 BEPJIIH-XEMI Big 12.10.2020 p. No.
P N2 UA/8133/01/05.

. Patel H, Stalcup A, Dansereau R, Sakr A. The effect of excipients on the
stability of levothyroxine sodium pentahydrate tablets.

Int J Pharm. 2003 Oct 2;264(1-2):35-43. doi: 10.1016/s0378-
5173(03)00387- 9. PMID:12972334.
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OrAgA 10BiAeMHOro X KOHrpecy
€BpPONencbKoro ToBapucTed
eHAOKPUHHUX Xipypris (ESES),

LLLO BIABYBCS B PuMi 23-25 TpaBHs1 2024 p.

Y tpaBHi 2024 poky B ctonumyi Itanii Pumi Bigbynacsi 3HakoBa rogisi 4719 €eHOOKPUHHWX Xipypris ycboro cBiTy —
toBineviHuii X KoHrpec €Bponeyicbkoro ToBapucTBa eHAoKpHHUX Xipyprie (ESES). ByBLLM MNOCTiVIHUM y4aCHUKOM
Bcix KoHrpeciB ESES Ta HauioHansHUM feneraToM, oTpuMaBLLn Harogy 6e3rnocepenHbo B3sITU y4acTb Y LUbOMY
3axopi, BACTYnuTv 3 JOMOBIAAIO Ta B QUCKYCIsIX, MOJITFOCA CBOIMU BPAXEHHSIMU Ta yMKaMmu.

IToGynoBa nporpamu KoHrpecy OyJia TpaguiliiiHOW —
MPEKOHTPeCc-KypCu 3 HOBUX TEXHOJOTiA B €eHIOKPUHHI
Xipyprii Ta peKoMeHa1lil 3 IiAr0TOBKM A0 €K3aMeHalliifHOTO
Mpoliecy 3 eHIOKPUHHOI Xipyprii B €Bporieiickkomy 010po
meanyHux crnenianbHocTelr (UEMS), ex3ameH (ycrmim-
Huit 1 29 kannunarib i3 40); TUTYJIBHI JIeK1Iii HailaBTO-
PUTETHIIINX HAYKOBLiB Ta €HIOKPUHHUX XipypriB CBITY;
YCHIi TIpe3eHTallii 3 yciX HanmpsIMKiB eHIOKPUHHOI Xipypril
(IuTomnoAiOHa, MPUIMTONONIOHI, HAAHUPKOBI 3aJI03U Ta
TracTPOEHTEPOTNaHKpPeaTUYHi HeMPOECHIOKPUHHI TTyXJIMHN)
i mocTepHi cecii BinibOpaHux HayKoBUX gonoBiaeir. Oco-
OJIMBICTIO LIOTO KOHTPeCY OyJ10 MpUAiJIEHHS 3HAYHOI yBaru
icTopii CTBOpeHHS Ta eBoJIo1lii €BPOIEeiicbKOro ToBapu-
CTBa eHAOKPMHHUX XipypriB, dizocodcbke 0CMUCIESHHS
foro 3m00yTKiB Ta IUISIXiB TTOAJIBIIIOTO PO3BUTKY. 3a3Hauy
o/pa3sy, 1110 B LijioMy HakpecieHi 20 poKiB Ha3aa OCHOBHi
HaIIPSIMKU Ta LTI TOBaprCTBa OyJIM YCIIIIIHO BUKOHAHI.

Taxk, cTBOpEHO i PO3BMHYTO AEMOKPATUYHY Ta CTilKy
wiaTdopmy s MiIBUILIEHHS KBamidikallil eHTOKpUHHIX
XipypriB €Bporu Ta iHIIKMX 3alliKaBJIEHUX KpaiH, 10CsIT-
HEHHSI HAWBUIIMX CTAHAAPTIB y AiarHOCTUIII Ta JiKyBaHHi
MAIliEHTIB i3 BiAMOBIIHOIO MMAaTOJIOTiE€I0, PO3POOIEHO YiTKUIA
LUISIX TOOYAOBM KJIIHIYHMX HACTAHOB Bill HAYKOBUX PO3-
poOOoK, GaraToLeHTPOBUX BUIIPOOYBaHb, OOrOBOPEHHS Ha
MeInYHUX popymax Ta myoOsrikallii pe3yabTaTiB y aBTOpU-
TETHUX BUJAHHSX 10 (POPMYTIOBaHHS KOHKPETHUX PEKO-
MEHALil Ta iX BOPOBAIXKEHHS B MOBCSKIEHHY MPAKTUKY.
IIpoBeneHo TUTaHiIYHY pOOOTY 3i cTaHAapTU3allii BUMOT 10
KBastihikanii XipypriB Ta akpenuTailii MeIMYHUX 3aKJIaliB,
SIKI IPETEHAYIOTh Ha MPaBO HAlaBaTH CIeLliajli30BaHy Me-
TUYHY JOTIOMOTY 32 OCHOBHUMU HAMPSIMKaMU €HAOKPUHHOT
xipyprii. HanaromxeHo npoiiec migBUILeHHs KBatidikarlil
€HIOKPUHHUX XipypriB IIJISIXOM yYacTi y CIieliali30BaHUX

Kypcax, CTaxXyBaHHS Y TIPOBiIHUX €BPOIEHCHKUX KJiHi-
Kax 3 MOXKJIMBOIO TPAHTOBOIO ITiATPUMKOIO MepeOyBaHHS
3a KOPIOHOM. YPeryJbOoBaHO MUTAHHS cepTuiKallii 3 eH-
IIOKPUHHOI Xipyprii (Bciel a00 eHAOKPUHHOIL Xipypril LINi;
a00 eHIOKPUHHOI Xipyprii IIMi Ta HAIHUPKOBUX 3aJI03)
B pamKax xipypriuHoro Bigniny UEMS. CtBopeHo 3arajb-
HOEBPOIENCHKY 0a3y JaHUX 3 pe3yJbTaTaMU XipypriYHOIro
JIIKyBaHHSI HAUTTOLIMPEHIIINX 3aXBOPIOBaHb EHITOKPUHHUX
opraniB (EUROCRINE), 1o sikoi MoXe 101y4uTUCS OyIb-
sIKa yCTaHOBa.

3a BciMa MMM TOCSITHEHHSIMUY Ha TIePILKX eTanax mnooy-
nosu ESES (nuckycii 3 1990 p., po3pobka craryty 'y 2003 p.,
CTBOPEHHSI KePiBHOTO arapaTy) CTosijla HeBeJiMKa rpyria ¢a-
XiBLIiB-€HTY31aCTiB i3 IBOX JAECSTKIB «0aThKiB-3aCHOBHUKIB»
3 Benukoi bpuranii, ®@panii, Itanii, Himeaunnu, ABcTpii,
CkanauHagii (3arajiom 18 KpaiH), 6arato 3 IKUX 10 KiHILIS
He BipMJIM B peaJti3allilo HaMiYeHHUX IJIaHiB, a CKAaHIMHAaB-
chbKa Ipyrna B3araji He MiATpruMalia i1elo CTBOPEHHST HOBO1
€BPOIIENCHKOI CIBHOTU €HAOKPUHHUX XipypriB y 1999 p.
BinbiricTh eHIOKPUHHMX XipypriB YKpaiHu 1o0pe 3Ha€ ime-
Ha nipodecopiB XKana-®pancya Anpi, Pokko Benantone,
Xeninra Hpane, bpyHo Hinepne, [Taono Mikkosi (mesiki
3 HUX HaBiTh BiIBilyBaau Hally KpaiHy Ha rmodatky 2000-x).
3araniom 41 Jigep LbOro XipyprivHoro HampsIMKy 3 16 €éBpo-
MeichKUX KpaiH miarpruman repiiuit cratyT B 2003 p., a Bxe
HACTYITHOTO POKY BiIOYBCS IMEPIINii yCTAaHOBYMI KOHTPeC
ESES B Itanii. To6To 3a KopoTKy 20-piuny ictopito ESES
CTaJI0 MOTYKHOIO HAayKOBOIO, OCBITHBOIO Ta KJIiHIYHOIO CH-
JIOI0, sIKa J1a€ 10pOroBKasu (haxiBUsSM HE TiIbKU €BpOIIH,
ajie i baraThbox iHIMX perioHiB cBiTy. [linOnBaroun mincym-
xu 20-piuHoi icTopii ToBapucTBa, npe3uaeHT ESES Map-
uuH bapumHcbhkuit Ta rojoBa KoHrpecy Mapko Padaesni
HaroJIOCWJI Ha BTiIEHHI OLIBIIOCTI 11ijieil ToBapucTBa. Bom-
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Houac JesiKi 3 MepCrieKTUB BUAAIOTHCS TYMAHHUMU: HacaM-
Mepe cucTeMa «KMBOTo» TPEHIHTY B EHIOKPUHHIM Xipypril
3i IIBUIKOIO MiATOTOBKOIO MOJIOAMX KaAPiB, 3a0e3MeYeHHSI
HE3aJIEXKHOCTI JOCIIKEHb Ta CTBOPIOBAHUX MPAKTUYHUX
peKOMeHIallid.

B ocTaHHbOMY KOHTpeci B3sUIM y4acTh peKopaHi 630
y4yacHUKIB 3 50 KpaiH (cepen Hux 12 3 Ykpainu). [1puiiHsito
NIBa IECSATKW HOBUX WIEHIB, 30KpeMa OJIHOTO 3 YKpaiHW.
CkJ1aim eK3aMeH 3 eHIOKPUHHOI Xipypril 29 artikaHTiB (Ha
»KaJlb, XKOMHOTO 3 YKpaiHu, e Bce IIIe 3aTUIIAETHCS TUTBKI
onuH ycrinrHuii Fellow of European Board of Surgery/Di-
vision of Endocrine Surgery 3 227 iH1Iux cepTudikoBaHUX
MpeICTaBHUKIB €BPOIN).

o cTocyeTbcsi HOBUHOK B €HIOKPUHHIN Xipyprii,
BIIeplle BUCBiTIIeHNX Ha KoHTpeci ESES, To ix Oyio He Tak
Oarato. be33anepeuHo, HOBOIO TEMOIO AMCKYCili CTAJIO BU-
KOPUCTaHHS IITYYHOTO iHTEJEKTYy B Pi3HUX Tajy3sX OCBIiT-
HBOI Ta MPAKTUYHOI AisibHOCTI. Tak, 3 orisiny Ha cepio3Hi
0OMEeXKEeHHS B IOCTYIi MOJIOAUX XipypriB 10 BUKOHAHHS
oriepalliil Ha eHIOKPMHHUX OpraHax, 3alpOrIOHOBAHO BU-
KOpPUCTaHHS BipTyaJIbHOI peajlbHOCTi B OCBITHilf mporpami
Ta OBOJIOJIHHI MEBHUMU HAaBUYKAMU I eTarnaMu JesiKuX
onepauniii. bararo ¢daxiBiiB 6ayaTh B IIbOMY BEJIMKY IIep-
CIEKTHUBY B MailOYTHIX TpeHiHTrax craxepiB. OKpeMuM ac-
MEeKTOM € HaJaHHs iH(opMallii rnaiieHTam o0 ocoou-
BOCTeM JIiKyBaHHS 1X 3aXBOPIOBaHHS Yyepe3 iHTepaKTUBHi
CUMYJISITOPU 3 IeMOHCTpalli€o Ha VR-oKyJssipax OCHOBHUX
eTariB onepallii Ta ii pu3MKiB i mepear. Lle ocobauBo ak-
TyaJlbHO B CyYacCHY €MOXy MaKCUMAaJbHOTO 3aJy4yeHHS
nauieHTa 10 MPUNHSTTS PillleHHS 111010 BUOOPY TAKTUKU
JIIKyBaHHSI, aJl>ke Jiara30H peKOMEHIOBaHUX OIMILIili, Ha-
MPUKJIA 1JIs1 paKy HIMTOTNONIOHOT 321031, TIepeOyBa€e B Me-
2Kax Bill CIOCTEPEXEHHSI 0 MaJOiHBa3UBHUX MYHKIUIMHUX
MpoUEeaAyp, Bill eHAOCKOIIIYHUX BTPYyYaHb 10 aTPECUBHUX
XipypriyHuX onepauiii y BUIJISIAI TOTaJbHOI TUPEOINEKTO-
Mil 3 IIMPOKOIO TUCEKITIEI0 JTiIMMATUIHUX KOJIEKTOPIB LIMI.
I Haii6ibIIT (DAHTACTUYHUM Y 11iii raay3i CydaCHMX KOMIT 10-
TEPHUX TEXHOJIOTi 0aUUThCS BUKOPUCTAHHS IITYYHOTO
iHTeneKTy (ITicisl «ITMOOKOro HaBYaHHS» KOMIT IOTepiB Ha
OCHOBI aHaJIi3y TUCSY Bifeo(parMeHTiB i3 peaJbHUX OIepa-
Liif) i 9ac «KUBOI» Xipyprii K pagHMKa, 3acTepeKHUKa
ab6o minkaxyuka. Lle mopiBHsSIHHE 3 BUKOPUCTAHHSIM aB-
TOILJIOTa B Cy4aCHMX aBTOMOOLIIX ab0 JTiTakax.

[HI1i HOBMHM €HIOKPUHHOI Xipyprii, peacTaBieHi Ha
KOHTpECi, CTOCYBAJIUCS Pe3yJIbTaTiB HAKOMUYEHHS TaHUX
1IOJ0 BiIOMUX JIIKYBaJIbHUX Ta AiarHOCTUYHUX ITiIXO/IiB
LLJISIXOM TTPOBENEHHS BIAIMX 32 NIU3aiiHOM KJIiHIYHMX J10-
crimkeHb. Tak, monoBigb (GppaHIy3bKUX TOCTITHUKIB 3a
pe3yabTaTaMu 6araToleHTPOBOTO nociimkeHHs Ha 1000
MAalli€HTIB, OIlepoBaHMX 3a 17 POKiB 3 MpUBOLY (PEOXPOMO-
LIUTOMU, TIEPEKOHJIMBO JToBeJa Hee(EKTUBHICTh TPUBAJIOT
MiArOTOBKM 10 omepallii 3a TOIMOMOT0I0 0JI0KAaTOPiB ajb-
a-agpeHopelenTOPiB IS 3a1T00iraHHST KaTeXxoJIaMiHOBUM
KpH3aM y TniepionepalliiiHuii nepioa. €EAMHUM He3aIeXXKHUM
(aKTOpOM IS iX BUHUKHEHHS OYB OLTBIINIT PO3MIp ITyXJTH-
HU, a U PO3BUTKY CEepLIEBO-CYAMHHUX MiCIsionepaiiHuX
YCKJIaIHeHb — TaKOX TPUBAJIiCTh aHTUTINEPTEH3UBHOTO
JIIKyBaHHSI, BUCOKHI1 aHEeCTe3i0JIOTIYHUI pU3MK Ta eTi300u
mingiioMy apTepiaabHOro TUCKY Iijl yac orepallii BUIIE Bil
180/120 MM prt.cT.

IHmmit ycranenuit mid, akuii 0yJIo BIajao po3BiHYA-
HO LiKaBUM Ta PETEJbHO MPOBEACHUM iTaliliChbKUM KIIi-
HIYHUM JOCTIIXEHHSIM, — 1€ TaK 3BAHUU MO3UTUBHUI
aHTUTeMOpariyHWi BIUIMB MiATOTOBKU 10 TUPEOINEKTOMIl
3 IpUBOAY XBopobu I'peliBca mpu3HauYeHHSIM Ha 2—3 THX-
Hi po3uuHy Jloross. AHi pU3UK KpoBOTeYi, aHi CTYITiHb
KPOBOBTPATHU, aHi KiJIbKiCTb €KCyAaTy 3 onepalliiiHOI paHu,
aHi KiUTBKICTB JIiratyp, BUTpadeHUX ITi Yac oIlepallii, aHi
BiZCOTOK yCKJIaAHEHb ab0 yac orepallii He 3ajexaan Bif
MIPOBEICHHS TaKOi MOAHOI Tepalrii XBOPUX Ha TUPEOTOKCH -
K03 nepen onepatieto. KpiM neBHoro eekty npucKopeHHs
3HWXKEHHSI PiBHSI TUPEOiTHMUX TOPMOHIB YHACIiIOK BiIOMOTO
denomeny Bonnda — YaiikoBa, Taka miAroToBka He Hecjia
IHIIIOTO MO3UTUBHOTO BIUIMBY. ToMy iCHYI04i peKoMeH a1l
11010 MOXJIMBOTO 3aCTOCYBAaHHSI TIpErapariB oay nepen
XipypriyHUM JIiKyBaHHSIM MAaIli€HTIB i3 XBopoboto ['peiiBca
3apa3 BUNJISIAAI0Th HEOOTPYHTOBAHUMMU.

Bazarasi He3aaHTrakoBaHiICTh, CAMOKPUTHUYHICTb Ta CTa-
TUCTHUYHA BipOTiTHICTh — AyXKe IOKAa30Bi Ta HE3BUYHI IS
HAac acIeKTH JOCTimKeHb. Tak, KpOITKUIA aHaIi3 CKaHI-
HaBCbKUX PEKOMEHALI 010 JiKyBaHHSA PaKy LIUTOIO-
NIOHOT 3aJ103U, MPOBEACHW CAMUMU MPEACTABHUKAMM LIMX
kpaiH (LLIBeriii Ta HopBgerii), 3acBinuuB iX HU3bKUII piBEeHb
JIOKA30BOCTi Ta SIKOCTi, a TAaKOX IepeBary peKoMeHmalii
AMepukaHCBbKO1 TUpeoinHoi acomiamii (ATA), dakTnaHo
MepeKpecanBIIN TPUBAJTY poOOTY IPyNu aBTOPUTETHUX
CKaHIMHABCHKUX IOCIIAHUKIB, SIKi BUPIIIWINA CTBOPUTU
CBOI «HE3aJIeXXHi» HalliOHAJbHI HACTAHOBU.

Inkonm, momnpaBma, poOOTH KIiHIIKUCTIB Ta HAYKOB-
1[iB Pi3HUX YHIBEpPCUTETCHKUX I'PYM HABITh 3 OMHIEI KpaiHU
JNIEMOHCTPYIOTh MPOTUIEXHI BUCHOBKM Ta TeHAeHIii. Tak,
Haykosi 3 [1izu (ITasist) mpoBesu gecsaTupiyHe 10CTiIKeH-
H$I 3a pe3yJbTaTaMU XipypriuHOro JIiKyBaHHSI HEBEJIUKOIO
IHTPATUPEOITHOTO MAMUISIPHOTO PaKy IINTOIIOXIOHOI 3aJ10-
31 0€3 KJIIHIYHO OYEBUJHUX PETiIOHAPHUX METACTa3iB, SIKEe
3aCBiIYWIIO BiICYTHICTh Pi3HULI B XipypridyHMUX Ta OHKOJIO-
TYHUX HACJIiIKaX MiXX IPYIOIO MAIiEHTIB, SKUM TTPOBOIVIN
npodigakKTUYHY LEeHTpaabHy AMCEKIIilO IIMi, Ta IPYIIOI0,
y SIKiil Takol Aucekilii He poounu. BogHouac gocaimHUKu
3 PuMmcbkoro karojuipkoro yHiepcutety Cesitoro Cep-
1IST TOKAa3aJIv, 110 MOJOBMHA IMALiE€HTIB, SIKi O omepalrii
Oy/IM BiHECEHi 10 Ipyny 3 HU3bKUM PU3UKOM pPELIUAUBY
nudepeHLiioBaHOIO TUPEOIMHOro paKy (iHTpaTupeoigzHa
MyXJIMHA 10 4 ¢M, 110 5 MiKpoMeTacTasiB) i OyJ1u 3TiHO 3 Oc-
TaHHiMM pekoMeHaalissMu ATA npooriepoBaHi B 00cs3i
reMiTUPEOiAeKTOMII, TiCJIsI OCTATOYHOTO TiCTOJIOTiUHOTO
MOCTiIXKEHHST ypaxKeHUX JiM(MOBY3JIiB 1IUi MOTpeOyBaIu
IIOBTOPHOI OIepallii — 0CTaTOYHOI TUPEOINeKTOMIl IS 10-
CSITHEHHSI OHKOJIOTIYHOTO paJuKaji3My il HEOOXiTHUX YMOB
TUJIS1 TIOIAJTBIIIOTO JIIKYBaHHS Ta CITIOCTEPEXKEHHS.

[TpomoBxXyOUM TeMy TUPEOiTHOI MaToJOTii, CJIil po3-
[JISTHYTH I1Ie JeKiabKa HanpsIMKiB. Lle oueBuaHa TeHASHITis
IO MiHiMi3allil TpaBMM y TAILIEHTIB 3 XipypriyHOO MaTOJI0-
ri€l0 IUTONOMIOHOT 321031, HacamIiepe BAKOPUCTAHHS
MiHIiHBa3MBHUX ITyHKIIHUX TEXHOJOTI, TepMidHOI Ta
XiMiyHOI abJsiii TMpeoigHMUX BY3JiB. [leno HaaMipHO Ta
3axOTJIEHO 3apa3 3aCTOCOBYETHCSI I HAB SI3YETHCSI BUPa3
«Less is more» — Ma€eThCsI HA yBa3i JOCSITHEHHST Kpaliux
MOKAa3HUKIB SIKOCTi XKUTTSI IIPU MEHIIIM XipypriuyHiii TpaBMmi.
BonmHouac aBTOpu 3acTepiraloTh Bil BAKOPUCTAHHS TEPMid-

12 MiXXHOPOAHUIN €HAOKPUHOAOTIHHWIA XKYPHOA, ISSN 2224-0721 (print), ISSN 2307-1427 (online)

Tom 20, N2 6, 2024



[ d

KoHrpecu. Cumnosiymu. Lkoamn / Congresses. Symposia. Schools

HUX METOMIB IeCTPYKIIil y MiA03pianx Ha (POMIKYISIpHUIL 91
arpecuBHUM pak Bumaakax. KibKicTb peliMaInBiB TPOTITOM
MEPIINX IIECTU MICALIB TaKOX ynMaia — 25—60 %, 3amex-
HO BiIl coHorpadiyHOro TUIy BY3JIiB i TIpoidepaTuBHUX
BJIACTUBOCTEM IMyXJIMH, 32 JTaHUMU JOCTiIHUKIB i3 Mapceno
(®panuist). [ToabcbKi aBTOpH, TTOKJIANAI0YUCH TTEPEBAKHO
Ha AYMKY TaiieHTiB (Tak 3BaHMil npoiec shared decision
making, 11e OI1MH MOTHUI TepMiH ChOTOICHHOI €HIOKPHH-
HOI Xipyprii), sIKi OLIIHIOBaJIX SIKiCTh BJIACHOTO XKUTTS MiCJIsI
JIIKyBaHHSI, TTIOPiBHIOIOYM TPATULIIIHY XipypridyHy JTO00eK-
TOMi10, TpaHcopasibHY TeMitupeoinekromito (TOETVA) Ta
JlazepHy TepMoaOJIsililo BY3/iB, 10XOASTH BUCHOBKY PO
rnepeBary MiHiiHBa3MBHOI TepMoaOJIsLii mepean iHIuMU
meTtonamu. LlikaBum Oyso 3acTepeXeHHS aBTOPUTETHUX
€HIOKPUHHUX XipyprTiB, IO ITOMPHU 000B’SI3KOBE 3aTydeH-
HST MYJIbTUIMCLUTIIIHADHUX TPYIT Ha eTarli oOCTeXeHHS Ta
OOIrpyHTYBaHHS Tepallii, IyMKa JiiKapsi, SIKUii 3aliIMa€ThCs
nauieHToM Oibllle Yyacy, Ma€ BUpilllaJibHE 3HAYeHHS Y BU-
0opi metony JikyBaHHs. 2KapToma rnipe3uneHT ESES Map-
uH bapunHCchKMIA y CBOI# Mpe3nIeHTChKIi JeKIIii TopiB-
HSIB TPAAULIIITHOTO €HIOKPUHHOTO Xipypra 3 IMHO3aBpOM,
1110 BUMMPAE B 3MaraHHi 3 YUCAEHHUMU NPUXUTbHUKAMU
MiHiiHBa3MBHUX IMYHKIIMHUX METOMIB, SIKi CIEKYIIOI0Th
raciaMu «BpsTyeMo TBOIO IIIMTOIOAIOHY 3a7103Y».

Cxinnoasiarcbki xipypru (Hacammepen 3 [TiBnenHoi Ko-
pei, Kurato, fAnoHii) mpu 1boMy NpoaoOBXKYIOTh AUBYBATU
3aCTOCYBaHHSIM pOOOTU30BAHUX CUCTEM ISl BUJAICHHS
IIMTOIOAIOHOI 321031 Yepe3 apeosu, MaxXBUHHI IUTSIHKY,
poOTOBY TTOPOXXHUHY. OCTaHHSI PO3p00Ka KOPENChKUX aB-
TOPIB 3 BUKOPUCTAHHSIM YIOCKOHaJIeHo1 cuctemu DaVinci
SP crocyeTbest omHomopToBoi cucteMHu (Single Port Robotic
Areolar Approach — SPRA), sika crajia HacCTymHUM Kpo-
koM micist BABA-tupeoinekrowmii (Bilateral Axillary Breast
Approach). SPRA mo3Bossie BOBidi 3MEHIIIMTH TpaBMY TKa-
HUH, KIJIbKICTh MiCLIb IOCTYITy iHCTPYMEHTIB Ta Ha MePILINX
100 omepairisix mokasaja BiIMiHHI pe3ybTaT. AJie CYyTHICThb
LIMX HaI3BUYAHO CKJIAIHUX i TOPOTMX EHIOCKOMTIYHUX Me-
TOiB HE B CIIPOILIEHHI omepallii, He B ITiIABUILEHHI ii Oe3Ie-
KU1 Ta e(peKTUBHOCTI, a B TOMY, 11100 3a10BOJILHUTH OakaH-
H$I MaLliEHTA HE MaTH pyOLst Ha 1Iui!

V 3B’13Ky 3 niepeKiagaHHsIM BCe OUTBIIOI BiIIIOBiTaIb-
HOCTi y BUOOpi MeTOay Ta 0OCsTy JIiIKyBaHHSI Ha MallieHTa
BCE 4acTillle 3aCTOCOBYETHCSI TEPMiH «patients journey»,
1110 BiIOMBAE MOIIYKM pi3HUX (haxiBILiB, 30ip pi3HUX TYMOK
3 MPUBOY MailbyTHKOI onepailii/Tepartii. Lleit Haue6TO ne-
MOKpPaTUYHUI TIpoliec B eHAOKPUHHIN Xipyprii, 3 OMHOTO
0OKYy, CIIPSIMOBAaHUI HA YHUKHEHHSI HEMOTPiOHUX omepa-
Liii, 3MEHILIEHHS PiBHS MOXJIMBUX YCKJIAAHEHD Ta ITOJIII-
LIEHHS SIKOCTi JKUTTSI XBOPUX, a 3 iHIIIOTO — CTaBUTh Malli-
€HTA Ha PO3IOPiXCKsI, BUMAra€ caMOMY BUPIlIIyBaTH CBOIO
JIOJTI0, @ YaCTO 3aTPUMYE Yac MPUAHSTTS BipHOTO pillIeHHS.
VY 11boMy acmekTi ocBiTa, MiABUIIEHHS KBajigikallii, cep-
TidiKallis Jikapis, SIKi JOTYCKAOThCS 10 POOOTU B €HIO0-
KPUHHIN Xipyprii, iX IepcoHabHa CYMJIiIHHICTb Ta ayIUT He-
3JIEXKHUMU €KCIIEPTaMU CTalOTh BCE Majli aKTyaIbHIITUMU.

JIBi KJTIOYOBI JIeK1Ii1 3arTporieHnX GaxiBILiB 3 THPEOiTHO-
ro paky IIpUBEPHYJIU A0 ce0e 0COONMBY yBary.

Ipodecop Jlaypa dyraszzona 3 Minany (Itamist) o3Haito-
MuJa CJyxayiB i3 CydaCHUM CTaHOM IpOOJIeMU MEAYISIPHO-
ro paKky IIMTOIIOAiOHOI 3ay1031. BoHa Harojiocmiia Ha TpHOX

OCHOBHHMX T€3aX CBOEI JIEKIIii — BaXJIMBICTh CKPUHIHTY
KaJIbLIMTOHIHY, MOXJIMBICTh BUKOHAHHS OMepallii, MEHIIIO1
3a 00CATOM, HixK TUPEOIAEKTOMIisl, IPU MELYIIPHOMY PaKy
Ta TOsIBa HOBUX e€(eKTUBHUX TapTeTHUX TperaparTiB st
CHCTEMHOTO JIiIKyBaHHS MOLIUPEHOTO MEIYJISIPHOTO paKy.
CnpaBni, TpuBajia BUKMBAHICTh/CMEPTHICTh MAIli€HTIB
paauKaabHO 3MiHWIMCH MiC/s BIPOBAIKEHHSI CKPUHIHTY
KaJIbIIUTOHIHY SIK paHHBOTO (haKTopa BUSIBIICHHS MEy-
nsspHoi KapimaoMu (20/80 mpotu 80/20 % BimmoBimHO).
Bonnouac He Bci KpaiHM IIMPOKO BUKOPUCTOBYIOTH LIEK
MapKep Mpu 0OCTeXKEHHI BY3JIiB y IIUTOMOMIOHII 3a103i,
SIKi y BUIMAJAKY MEAYJSIPHOI KADUMHOMU MOXYTh HE MaTU
XapaKTepHUX cOHorpadiuHnX abo IMTOJOTIYHUX O3HaK.
CTUMYIbOBAaHUI KaJIbIIUTOHIH KPOBi Y pa3i MOMipHOro Horo
MiIBUILIEHHS HAJa€ 3MOTY BCTAHOBUTU MaJIEHbKUI Orie-
pabeabHMI paKk g0 nmosBU MeTacTtasiB. IIpodecop Jlaypa
®dyrazzona HaBoauTh npukian SAnowii, ae B 2020 p. chop-
MYJILOBAHO HOBi peKOMeHIAIlil 11010 00CATY XipypTidHOTO
JIIKyBaHHSI MEIYJISIPHOTO paKy. SIKIIo micisi TeHETUYHOTO
TeCTyBaHHsI BUSABIISIETCS BincyTHICTh MyTallii RET-mipoTo-
OHKOTIeHa Ta MaJJOMMOBIpHi MeTacTa3u MyXJIMHU, MOXJIUBO
BUKOHAHHSI JIOOEKTOMII SIK BTpy4aHHSI, SIKe 3a0e31evye O/~
HAKOBY BIMKMBAHICTh IMALIEHTIB IMTOPiBHSIHO 3 TOTaJbHOIO
THpPEOoineKToMi€l0. €BpOoNelichbKi KOJEru MPOMoOHYIOTh 10-
TMOBHIOBATU KPUTEPIil CIPUSTIIMBOTO MTPOTHO3Y (Ta MOXKJIM-
BOro 0OMekeHHsI 00CsTy oIepallii 10 FeMiTUPEOineKTOMil)
IMYHOTiCTOXiMiYHMM BM3Ha4yeHHSIM (Ha eTami eKCIpec-
Gioricii) dakTopa gecMoriazii. BincyTHicTh necmoruiasii
BHCOKO KOPEJIIOE 3 BiICYTHICTIO MYJIbTU(OKATLHOCTI, Me-
TacTas3iB Ta €KCTpaopraHHoi iHBa3il nmyxyjuHu. st npo-
rpecyrouux MOIMPEHUX MEIYISIPHUX KapLIMHOM 3 LIUPO-
KWM METacTaTUYHUM ypaxKeHHSIM i IIBUAKUM 3POCTaHHSIM
piBHiB KaibLUTOHiHY Ta PEA BUHUKIM HOBi MOXJIMBOCTI
CHCTEMHOI Teparlii: MyJIbTUKiHA3Hi iHTi0iTOpH BaHOETaHIO
(BXe Bimomuii B YKpaiHi) i KaO03aHTUHIO (BiTHOCHO HO-
BUI1) Ta iX KOMOiHOBaHEe 3aCTOCYBaHHSI, a TAKOX CITELIM-
(iuyHMIi iHTIOITOP OHKOIpPOrpecyBaHHS MpPU MO3UTUBHIN
mytauii RET (crocrepiraerbcst mpakKTUYHO Y BCiX MAIiEHTIB
3i crlaIKOBUM XapakTepoM paky Ta y 50—70 % criopagnuHux
BMIIAJIKiB MEIYJISIPHOTO paKy) — cesnepkatruHio. OcraHHii
NIIEMOHCTPY€E HaliBpaxkawooui pe3yabTaTu — Oiabil K 80%
e(eKTUBHICTh TIPU TPHUBAJIOMY 3aCTOCYBaHHI 3 BiTHOCHO
HU3bKOIO TOKCUYHICTIO.

Be3s3zarepeuHoro nepanHO0 3arpoIIeHUX JIEKTOPiB-TH-
peoinosoris 0yna JIxxynia-Ex Coca — KoIUIIHIN Mpe3naeHT
ATA, ronoBHuii pegaktop «CBITOBOTO XKypHaITy Xipyprii»
(WIJS), kepiBHUK KOMITeTy 3 MiArOTOBKM HOBOI pemakilii
pexomeHnaniit ATA 3 mikyBaHHs nudepeHIIiiioBaHOTO TH-
peoinHoro paky. CaMe 3HallOMCTBO 3 IPUHIIUIIAMU ITiATO-
TOBKM OHOBJIeHMX peKomeHnailii ATA Ta ix cyTHicTIoO OyJ10
HaMOIJIBII 0OYiKyBaHOIO MOII€I0 3 OIVISILY Ha Te, 10 IoIle-
penHi pekoMeHIalii (SKMMU KePYETbCS MPaKTUIHO BECh
LIMBiTI30BaHUI CBIT) Oysin onputtonHeHi e 10 pokiB ToMy
(Bumani B 2015 potii).

[Ipodecop Jxynia-Exn Coca Haronocwmia Ha pealbHii
aKTyaJIbHOCTI T epeHLifoBaHOTO paKy IUTONMOLiOHOT
3aJ1031, TIOIIMPEHICTD SIKOT'O 3pOCTA€E HE TUJIbKU Uyepe3 Kpa-
11y AiarHOCTUKY, ajie i 4yepe3 movacTilllaHHsI arpeCUBHUX
Ta 3aHen0aHUX BUIIANKiB. MoOJIeKyIIpHO-TeHETUYHI pO3-
pOOKM 3po0MIM PO3YMIHHS 1€l IAaTOJIOTIi OibIN IINO0-
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KMM Ta BUCBITIWIN IIpo0jeMy nudepeHIliiioBaHOTO ITiI-
XOMy 10 JIiKyBaHHSI TUpeoigHoro paky. CBiii BUCTy BOHA
nobOynyBaia Ha pamKoBomy Tiaxoni DATA, 1o okpeciioe
eTaru JiKyBaJbHOTO TPOIeCy Ta CIIOCTEPEXKEHHS: 1ia-
THO3 — OlliHKa (assessment) ONTUMaJbHOTO HUISAXY (JTiKYy-
BaHHS 200 CIIOCTepeKeHHsI) — JIiKyBaHHS (treatment) abo
aKTUBHE CIMIOCTEPEXXEHHS (SIK MPUHLIMIIOBO HOBUM MimXif
N0 TMAIIIEHTIB i3 MaJIeHbKUM HEarpecCUBHUM MaMiISIPHUM
pakoMm) — olliHKa (assessment) BiAIOBiIi Ha MpoBeAcHE
JIiIKyBaHHSI a00 3MiH ITiJl YaC aKTMBHOTO CIIOCTEPEXKEHHS
Y1 MOHITOPUHTY.

BBonuThcst HOBa rpagaliisi rpyn pu3uKy peluauBy —
Hu3bkuii (5—10 %), Husbkuii/mpomixkamii (10—15 %), ripo-
MixXHUI/BUCOKU# (15—30 %) Ta BUCOKUIA pU3HK (OibIire
Hix 30 %). OuiHka BinmoBini Ha TTpoBeaeHe JIKyBaHHS
MEPBUHHOTO YU PELMAMBHOTO PaKy BU3HAYAEThCS Yepes3
6 MicaiiB JiKyBaHHS, a TIEPCUCTEHIIIEI0 BBAXAETHCS Bif-
CYTHICTh 3HUKHEHHSI O3HaK paKy BITPOIOBXK IIECTU MiCsI1IiB
MicJis epBUHHOTrO JIiKyBaHHs. CTaH MOBHOI peMicii Mae
CTPYKTYpHI (Bi3yaiizalliiiHi) Ta 6ioXiMiuHi KpUTepii, ajie He
03HA4Ya€ HEMOXJIMBICTb MOBEPHEHHS 3aXBOPIOBAHHS BIIPO-
TIOBX MOHITOpUHTY. OCHOBHUM CHPOBAaTKOBUM KPUTEPIEM
3ajiIaeThcs Tupeoraooyiin kposi (TT') 3a BincyTHOCTI
ninBuieHoro TuTpy auTutia 10 TI'. ¥ HoBUX peKoMeHaali-
SIX epen0avaeThes AOMOBHUTH (hOPMYJIFOBAaHHS BiAMiHHOT
BinmoBini Ha JikyBaHHs (excellent response) IpUIHSATHUM
nokazHukoMm TI MeH1ie 3a 2,5 Hr/MJ1 y BUNIaKy, KOJIU He
MPOBOAMIIACH A0JIsLLsl 3ATUILIKOBOI TKAHWUHU PafioaKTUB-
HUM HOIOM ITiCJIsI TUPEOineKTOMil (3a SIKOi 3aIMIIaEThCS
ineanbHUM piBeHb MeHIe 3a 0,2 Hr/mi). Lle poduTbcs
3 ypaxyBaHHSIM 3HAYHOT'O 3BY>K€HHS MOKa3aHb J10 3aCTOCY-
BaHHS pallioaKTUBHOTO MOy JJIsl TPYIIM HU3bKOTO Ta MpO-
MiXXHOTO PU3MKY PeLUIUBIB.

IInanyeThcsa perraMeHTallist 00CATy oIlepallii IIpu ou-
depeHuiiioBaHOMY paky IIMTONOMAIOHOT 3271031 Ta ii Tex-
HiYHOTrO 3a0e3mne4eHHs (IIepIil 3a BCE HEMPOMOHITOPUHIOM
TOpTaHHUX HEPBiB), BU3HAYEHHS KPUTEPiiB Pi3HUX BapiaH-
TiB BiAIIOBii Ha JIIKyBaHHSI, 3aJIUIIIKOBOI XBOPOOU, ITOBHOI
peMicii, pernauBy. MoneKyJIsipHi JOCTiIKEHHS MaloTh TTe-
penyBaTy BU3HAUYECHHIO TAKTUKU JIIKyBaHHS arpECUBHUX Ta
3aHen0aHuX (popM paKy, 3aCTOCYBAaHHIO HOBUX CUCTEMHUX
TapreTHUX IMpernaparis.

Otxe, o4iKyeMo Imyoutikaiii HoBux pekomeHagamiit ATA
11010 BEAEHHS MAIli€HTIB i3 TU(epeHIIiiOBAaHUM paKOM
IIIUTOIOAIOHOI 3aJ1031 Y HAWOIMKYI MicCsI1Ii.

Hyxe 1ikaBuMu OyJIM MOBiTOMJIEHHS 3 Pi3HUX KpaiH
Mpo YCHiXy B JIiKyBaHHi MEpBUHHOTO TileprapaTupeo3y
(IIT'TIT). s xBOpoOa 3aIMIIAEThCS OMHIEIO 3 HANIIOIIMPE -
HIIIMX y TPaKTULi eHIOKPUHHOTIO Xipypra. JlocBia Xipypra
3aJIMIIAETHCS BU3HAYAJIBHUM (DaKTOPOM YCITiXy, TIOPH 3a-
CTOCYBaHHSI HOBITHIX TEXHOJIOTii1 iHTpaorepauiifHoro Bu-
3HAUEHHSI MapaTrTOPMOHY KPOBi, (hiyopecleHIIii MPUIINTO-
MoAiOHUX 3aJ103 il yac ornepalliii. BunatHuit OpuraHChbKUit
daxiBeub pyMyHCbKOTO MoXxoaxeHHs Pany Mixail B mo-
yecHiit siekiii imeni apis Tlpoiie «SAx cTBOopuTH LIEHTP
MEPEAOBOro AOCBiMYy 3 Xipyprii MPUIIATONOMIOHUX 3a7103»
HEOJHOPA30BO 3rajlyBaB MPo OaaHC 3ATyYEHHS] HOBUX TeX-
HIYHUX 3ac00iB Ta JOCBimy Xipypra-Tiapatupeoinojora. Tax,
TIiCJIs1 3aXOTUIEHHSI Bi3yaslizali€lo MpUILIMTONONiOHUX 3aJ103
3a goromoro Tc-99m-Sestamibi Ta iHTpaomnepaiiitHum

BU3HAYEHHSIM I1apaTTOPMOHY IIPOTITOM OcTaHHIX 15—20
POKiB 3apa3 CIOCTEPIiraeThbesl MEBHOI MipOIO CKENTUYHE
CTaBJICHHS 10 IIUX METOMIB y BUTIAAKY MYJbTUTIAHIYJISIP-
Hux, creptux ¢opm [I'TIT, a Takok HOPMOKAJTBLIEMIYHOTO
IITTIT, axuit cTae aenani NOIMMPEHIIIUM TTPUBOIOM IS
orepallii. 3rajyrouu cioBa BimoMoro (axiBlis TapaTupeois -
Hoi xipyprii 90-x pokiB 1. JlonMaHa, 1110 «HalKpaluii TecT
Ha JIOKaJTi3allilo MPUIIATONONIOHUX 327103 — 116 BUHAUUTHU
JIOKaJIi3zalilo Xopouoro xipypra», npod. Pagy Mixaii kaxe,
IO T€ caMe BimOyBa€eThCS 3apa3 i3 Mpi€lo MPo ineaJlbHUN
METOJI BidyaJi3alii i3 3acToCcyBaHHSIM HOBITHBOI METOIM-
ku I1ET 3 C-11 xoJliHOM, KOJIM TTOYAaTKOBi CIIOJiBaHHS
3iIITOBXHYJIMCH 3 TAMU CAMUMM TTUTAHHIMU — HETIOMipHO
BUCOKa BapTiCTh AOCIIKEHHS Ta XMOHi pe3yJbTaTh Mpu
mynbTUrIaHayasspaux dopmax [IT'TIT. Y nupomy pasi B3ip-
1IeM TO€EIHAHHST BEJIMYE3HOTO MEPCOHAIBLHOTO TOCBimy Ta
3aJIy4eHHs] HOBUX TeXHOJIOTiH 3anuiaeTbes [lapatupeoin-
HMi1 LeHTp TTpodecopa Hopmana 3 micta Tamma, ®nopuna
(CIIIA), me Ha 15 000 orepariiit mopiuHo gocsraeTbest 99%
e(eKTUBHICTh ITIEPBUHHOI OITeparlii.

Xoua ITET 3 C-11 a6o F-18 xoiiHoM Mae Haiikpallili 1mo-
Ka3HUKU YYTIUBOCTI it crienudivHocTi (87190 %), ocobau-
BO TP HETaTMBHUX iHIIMX Bidyasli3alliiHUX MeToaaX, Hall-
OiTBII e(beKTUBHUM IePIIMM METOIOM JOKali3allil aieHOM
MpUIIUTONOAiOHNX 3a103 y xBopux 3 [1I'TIT 3anummaerscs
CKT y pexumi 4D (84 i 83 %) 3 ornsiny Ha il JOCTYIHICTDb
Ta HU3bKY BapTiCTh.

[1ponoBXyIOTHCS TOITYKI HOBUX (DOPMYJI IUISI OTPUMaH-
HSI TIEPEKOHJIMBOTO JIAGOPATOPHOTO A0KAa3y OMY>KaHHS —
npod. O3ep Makaii IpOITOHYE SIK OLTLIN HATIHWIA TOPiB-
HsHO 3 iHmmMu (Maiiami, Xase, Binenb, Pum) xkputepiii
3HUKEHHSI PiBHS MMapaTropMOHY TTiC/Isl YCIIIIHOI orepariii
10 50 % Ta Ginblie Bix o4aTKoBOTro (ab0 10 HOPMHU) Yepe3
20 XBWJIMH 3 TIPOTOBXKEHHIM TEPMiHYy CITOCTepEKeHHS 3a
piBHEM MapaTropMoHy 1o 1 ron micyig onepauii y pasi HasiB-
HUX ()aKTOPIB 3aTPUMKU 110r0 HUPKOBOI'O KIIipeHCy. 13 mum
HE MOXXHa He MOTOJAMTUCH, OCKIJIbKY 3aTPUMKAa B 3HUKEHHI
PiBHSI CMPOBAaTKOBOI'O IapaTrOPMOHY Y pa3i 1y»Ke BUCOKOTO
10T0 BUXITHOTO PiBHS MPY HUPKOBIML HEMOCTATHOCTI MOXKe
CTaHOBUTH HaBiTh 36—48 roauH.

3’IBUJIMCST HOBI CBiTUEHHSI 1II0JI0 TIO3UTUBHOTO BIUIMBY
xipypriuHoro JyikyBaHHs III'TIT He Tinbku Ha coMaTUYHI
IIposIBU, ajie i Ha HACTpili, cOH (momoBinb 3 Icmanii) Ta
inTenekT (Cep0Oist), 1110 TOTIOBHIOE apceHasl KIIIHIIIUCTIB
i IToKa3aHb 10 omepaliii.

Taxox mpocTi KJiHiKo-1abopaTOpHi KpUTepii BKa3yloTh
Ha OiJIbLIY MMOBIPHICTh MApPaTUPEOIAHOT KapLUMHOMU (Ha-
BiTh IMOPIiBHSIHO 3 aTUITOBOIO MApaTUPEOITHOIO IMyXJIMHOIO
3a knacudikaiiero BOO3 2022 poky) npu IIT'TIT, sak-ot:
piBeHb MMapaTropMoHy Oiibiie 3a 700 1r/mi1, KaJlblliii KpoBi
Oinble 3a 3 MMOJIB/JI, TiaMeTp MyXJIMHM Oijble 3a 3 cM
(mynbTuLieHTpoBe nociaimkeHHss PTRANY, Itanis).

Mynbvrurnannynsipauii Bapiant [IT'TIT ta reHeTnuHe
110T0 MOXOKEHHSI € BeJIbMU WMOBIpHUMU B MALli€HTIB, MO-
sioamux 3a 40 pokiB, HaBiTh KOJIM T€HETUYHE TECTYBaHHS
He 3HaXOIUTh BiTOMMX MyTallill (rpyra aBTopiB 3 JIoHAOHY,
Benuka bputanis).

ITanilicbKi aBTOpY MOMTUINCS CBOIM BiIKPUTTSIM HOBOL
MyTalii B 6-i1 xpomocoMmi (GSM2), ska BigmosimaiabHa 3a
OIUH i3 BapiaHTiB ciMeitHoTrO i301b0BaHOrO I1I'TIT; TO6TO
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rpyna FIHPT nponoBxye «po3MuBaTUCh» i IEMOHCTPYBATH
KOHKPETHU TeHeTUYHUI MMaToreHe3, SIK y TaHOMY BUTIAJIKY.
Yacrota ii HeBelMKa — MeHite 3a 1 % (5 Bunankis Ha 690
npoonepoBanux nauieHTiB 3 [ITTIT B yHiBepcUTeTChKiit
xuinini [Mamyi (ITamist) 3a 10 pokiB). MyabTUIIaHIYISIP-
He ypaxkeHHsI cTaHOBUTH 60 %, TOOTO HalliJleHa orepallist
3 BUIAJEHHS OHI€T aleHOMU B TAKOMY BUMAAKY € HE Hali-
KpallliM BapiaHTOM, X04a CepeIHili BiK Malli€HTiB CTAHOBUB
noHaz 60 pokis.

JlexinbKa 1iKaBUX AOIOBiAel Hamanu (ppaHIly3bKi Ta
iTanifichbKi KoJIeru, siKi TpUBaJIMI Yyac 3aiiMaroThCsl HEpo-
€HIOKPUHHUMU IyxJinHaMmu. Tak, aHaii3 233 mauieHTiB
i3 cuHapoMoM 3osutiHrepa — EsticoHa (SIK KOMITOHEHTa
cunapomy MEH1) 3a 30 pokiB y [Tapuxi (®paniiist) nmpo-
NEeMOHCTPYBAB TlepeBaru KOHIIEHTpaIIii XBOPUX y cTie-
iaJi3oBaHMX KJiHiKax, 1€ BUKOHAHHS paauKaJlbHUX
ornepauiit (pe3ekiiii miaIyHKOBOI 3aJ1031 3 BUCIYEHHSIM
CJIM30BOT IBAHAILISITUITIAION KUIIIKY Ta JTiM(DOIMCEKIIIE)
JaJIo HalKpallli pe3yJbTaTu BUXKUBAHHS Ta OJYXXaHHS MTPU
racTpyHoOMax, sIKi 4acTo MalOTh MHOXWHHME i MeTacTa-
TUYHUI xapaxkrep. Hacamnepen ue cTocyeTbes MyXJIuH,
OUTBIINX 3a 2 CM, SIKi IIpY PEeTeIbHOMY HOCIiIKeHHI MO-
KYTb ITOKA3aTH HasIBHICTb JIyOJIeHAJILHOTO MOIIMPEHHS Ta
MeTacTasiB. ATpecUMBHe XipypriuyHe JiKyBaHHS IIi€i rpy-
nu (Ha BiAMiHY Bif JiKyBaHHSI 0JI0OKaTOpaMU MPOTOHHOT
MOMMU) IEMOHCTPYE MepeBaru Npu JOBrOCTPOKOBOMY
CITOCTEPEKEHHI.

Iraniiiceki aBropu (ITamyst, Itanist) mokasanu peajbHy
YacTOTY IOCUTh PidKiCHOI HEMPOEHIOKPUHHOI MyXJIMHU,
sika BUpoOsisie comaroctatuH (11 Ha 432 Bunagku GEP-
NET). [lyxnunm vactime (8 : 3) 10Kaji3yloThCs B IBaHAI-
LSATUTIAIN KU, aHDK Y TMiANUTYHKOBIN 3271031, MaloTh

CXUJIBHICTB JI0 peTiOHapHOTO MeTacTa3yBaHHSI, ajie BOMHO-
yac JEMOHCTPYIOTh HEMOTaHUI MPOTHO3 HaBITh ITic/s 00-
MEXEHOTO XipypIiYHOIO JIIKyBaHHS 3 BUCIYEHHSIM ITyXJIMHM.

3aranom €Bporeiichke TOBApUCTBO €HAOKPUHHUX
XipypriB y cBo€ 20-piuusi AeMOHCTPYE BUCOKUH i cTanuit
piBeHb PO3BUTKY, MEPCHEKTUBU MOTIMNOICHHS KEPIBHOTO
BIUIMBY Ha BeChb MpPOLEC XipypriyHOro JIiKyBaHHS €HI0-
KPUHHMX 3aXBOPIOBaHb, BITKPUTICTh 10 3aTyYE€HHST HOBUX
YJIeHIB Ta KooTepallii B HalIpsSIMKY HaBYaHHSI i1 HAyKOBUX
npoexTiB. LIbomy cripusie i Pana HauioHaabHUX nelieraTiB
ESES, gky 3apa3 04oJto€ ayke aKTUBHUII Ta aBTOPUTETHUIA
€HIOKpMHHMI Xipypr, npenctaBHuK ['pertii Anic Kotemina-
Kic, SIKWi1 3 paliCTIO BiIKJIMKAETHCS Ha 3aIIUTHA HalliOHAJIb-
HUX MPEJCTAaBHUKIB Ta OKPEMUX EHIOKPUHHUX XipypriB,
30KpeMa 3 YKpaiHu.

X04eThCsT BIpUTH, IO IJISI YKPAiHChKUX KOJIEeT 1Sl aK-
TyaJlbHa iH(opMallis Oyae KOPUCHOIO Ta CIIOHYKaTUME 10
MOAAIBIIOTO TTPOdeCciiHOrO BIOCKOHAJIIEHHS i MiXKHApO/I-
HOI €BPOIIeIICHKOI iHTeTpallii, ITONpPHY BCi BUKJIMKU HAILIOTO
CHOTOJIEHHS.

Migrotysas C.M. YepeHbko,

A-M.H., npoghecop, FEBS/DES (eHROKpuHHa Xipyprisi),
3acnyxeHun gisiy Hayku i TeXHikn Ykpainu;
HayioHanbHUW generart Ykpaium B ESES;
npencraBHUK AMepUKaHCbKOro ToBapucTBa Xipyprii
ronosu ta wui (AHNS) y CxigHivi €sponi;

4J1eH BUKOHaB4Y0ro Komitety
A3iricbko-TuxookeaHCKoro TopapucTea
TupeoigHux xipypris (APTS);

KepiBHUK LeHTPY eHAOKPUHHOI Xipyprii
mixxHapoaHoi KniHiku «CitiDoctor» (Kuis) m
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EdeKTUBHICTb MiHIHBA3UBHUX METOAIB
(AQ3epiHAYKOBOHA iHTEPCTULLIOABHO TepMoTepdanis
TA YepesLWKipHA eTOHOAOBO CKAepoTepdanis)

B AIKYBOHHS XBOpO6U NMAaMMepa

Pe3tome. Meta: gocnignmv egheKTUBHICTb MiHIIHBa3BHUX METOAIB nasepiHaykoBaHol iHTepcTuLianbHOI Tep-
mortepanii (JIITT) Ta ii kombGiHaLii 3 Yepe3LLKipHOt eTaHonoBoto abnsuieto (YEA) y nikyBaHHI TOKCUYHUX ageHOM
LymTonogibHoi 3ano3un. BuaHauntu kpatHicte ripouyedypw JIITT Ta napameTpu 51a3epHOro BUNPOMIHIOBaHHS A4/15
HOCArHEeHHs CTIVIKOro no3nTyuBHOIo tepaneBTu4Horo eqpexty. Matepianu ta merogu. Y nepiog 3 2020 no 2024
PiK riposiikoBaHo 24 nayieHTy i3 xBopoboro [Nnammepa, ki He OTpUMyBasu rnornepesHIo TMpeocTaTuyHy Teparito
nepeg ceaHcom JIITT ta 6ynn posnogineHi Ha asi rpynv. [Jo nepLuoi rpynu yBIiviLLIIM XBOPI i3 NepeBaxHO rnapeH-
XiMaTo3HOK CTPYKTYpOIO By3na, y skux 6yna 3actocoBaHa JIITT sk moHoTepanis (16 nayieHTis); 4o Apyroi rpy-
M — XBOPi 3 HAsIBHUM KICTO3HUM KOMIMOHEHTOM, SIKi OTpuMasin KOMGIHOBaHWV Br/IMB: YepPesLLUKipHa eTaHo1o08a
cKknepotepariis 3 nogasnbLuoro JIITT (8 nayieHTiB). [NalyieHTy NPoviLLN yIbTPas3ByKOBE Ta FOPMOHAIIbHE OBCTEXEHHS
nicrisi nasepHoi abnsauyii 4epes 2, 4 1a 6 micayiB. KOHTPOIIbHI TOYKU AOCTIIXEHHS: 00’EMHe 3MEHLLEHHS By3/a
y BigcoTkax riopisHsiHO 3 06’emom Ao nikysaHHs (VRR), piBHi TupeoTporHoro ropmoHy (TTI7), BilbHOro TUPOKCUHY,
BisTbHOr0 TPUMOATUPOHIHY, aHTUTIN o peyerntopa TTI. Pe3ynbTatu. Y BCiX nayieHTIB criocTepirascsi no3NTUBHUM
pesynbTar nikysaHHs. VRR ans nayieHTis nepwoi rpyrv ctaHosus 88,3 + 7,9 % (min — 71,5, max — 95,4), ansa
nayieHTis gpyroi rpynn — 72 % (min — 59,5, max — 85,4). Yactka nayieHTiB, y sikux 3aghikcoBaHO eyTupeoigHui
CTaH ricrisi nepLUoro ceaHcy, nepebysana B mexax Big 100 % A5s By3/iB MeHLLOro o6’emy (8o 4 cm®) go 63 %
L7151 By371iB MakcumarsibHoro o6’emy (go 13 cm?). llicns 3aBepLueHHST NiKyBaHHS (MakcumMasibHa KinbKiCTb ceaHciB
JIITT — 4) y Bcix nayieHTiB Big3Ha4aBcsi CTiViKuii eyTUpeoigHui ctaH. EqhekTmBHa nutoma eHepris Asis ConigHux
By3niB cTaHoBuna = 900 [x/mn, Ans 3MiluaHux KiCTO3HO-NapeHXiMaTo3HuX By3/1iB TMTOMa eHepris 6yia MEHLLIOK
Ta ctaHoBuna = 790 [x/mn (gns o6’emy By3na nicns YEA). I3 ycknagHeHb 6yno 3aghikcoBaHO oavH BUNanoK
KpoBoOTeYi Ta NoMipHUY 60/1b0BMVI CUHAPOM ([0 6 6aniB 3a Bi3yasibHOK aHaioroBo LLKaso 607110). BUCHOBKM.
JlazepHa TepmivHa abisiLjisi TOKCUYHUX aAeHOM LUUTOMORIGHOI 3a5103u Nig YbTpa3ByKOBUM KOHTPOSIEM € O[AaTKO-
BUM 6€3reYHNM | e(oeKTUBHUM MiHIIHBA3NBHUM JliKyBaslbHUM BapiaHToM. PeayKuia conigHuX By3/1iB LUNTOMORIGHOI
3as1031 € eQPEKTUBHOIO 3 4acoM, SIKLLO nuToma eHepris nepesuilye 900 [Dx/Mn (415 nepBuHHOro o6’eMy By3s1a).
Penykuisi amiLuaHnx KICTO3HO-rapeHXiMaTo3HuX BY3JliB € e(heKTUBHO 3a yYMOBU eqOeKTUBHOCTI fii eTaHosy, nnToma
EHepris 4N TakKuX BY3J/1iB € MEHLLIOK Ta cTaHoBUTL = 790 [Dx/mn (ansa o6’emy By3na nicnsi YEA). CymapHa eHeprisi
Ha Kypc JliKyBaHHS He NMoBUHHA 6y TU MEHLLIOK 3a po3paxyHkosy (Es =E,,. x V, ...). KniHi4Hi pe3ynbtati € 3Ha4HO
CrIPUATIIMBILLIMMU PU TOKCUYHUX afeHoMax Masioro po3mipy, HiX rpv By3siax BesiMKoro po3mipy.

Kno4yoBi cnoBa: sasepiHgykosaHa iHTepcTuLianibHa TepMoTeparis; xsopoba lnammepa,; TOKCu4HWi 306, Ma-
JI0IHBa31BHE J1iKyBaHHS; Yepe3LLKipHa abJisilis eTaHoI0M
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Bctyn

3rigHo 3 JaHUMM TOCIiIKEeHb, TOIMPEHICTh BY3J10-
BUX (opM 300a 3aJTUIIAETHCSI BUCOKOIO Cepell JOPOCIOro
HaceyieHHd i csirae 63 % [1]. Ipu upomy nuiie 5—8 % ro-
OIMHOKMX BY3J1iB MaIOTh BJIJACTUBOCTi aBBTOHOMHOTO (DYyHK-
LIOHYBaHHSI, JIIKYBaHHs SIKUX TTIOUMHAETHCS 3 TIPU3HAYCH -
Hs1 TioHaminiB [2]. Take JikyBaHHSI CIIpUsIE HOpMaTi3aliil
KOHIIEHTpallil BUIbHOTO TpuitonTupoHiny (8T,), BiibHOTO
tupokcuny (BT,) i TupeotpornHoro ropmony (TTTI), onHak
OCTaTOYHOIO TePAMi€l0 MPETOKCUIYHMUX i TOKCUIHUX aAeHOM
(TA) mmrononioHoi 3ano3u (1113) 3anuimaroThbes pamionion-
Teparis i orepaTuBHe BTpy4yaHHs [3].

Koxxnanit 3 mux MeTomiB Ma€e CBOI IepeBaru i pU3NKM.
XipypriuyHuii miaxin po3risaaeTbes IK HaUOUTbII pauKalb-
HUI METOJI JIIKyBaHHSI, 3 OTJISIIy CepeJl iHIIIOTO Ha PUSUKU
crnenniyHUX MicasionepaliiHUX YCKIaaHEeHb, SIKi TOTip-
LIYIOTh SIKiCTh XKUTTA [4]. [TomiOHi 0OMexXeHHSsT 3MyIITYIOTh
IIyKaTH BapiaHTHU 3 MEHIII BUPAXKEHUMM IMOOIYHUMU eek-
Tamu [5].

3 mouatky 2000-X poKiB Taki MiHiIiHTepBEHIiTHI Me-
TOAM, SIK Yepes3llKipHa eTaHOJI0Ba CKJlepoTepartis (yepes-
mKipHa etaHojoBa abmamis, YEA) Ta naszepingykoBaHa
iHTepcTuilianbHa Tepmotepartist (JIITT) cranu 6e3neyHoro
aJbTEPHATUBOIO XipypTiYHOMY BTpy4YaHHIO [6, 7].

JIITT mim KOHTpoJIeM YJIbTpa3BYKOBOTO JOCIiIXKEHHS
(Y3]1) Bnepiue 0yna npeacrasieHa H. Dossing et al. mis
JIiKyBaHHS nooposkicHux By3iiB L3 [8]. ITicisa uporo omy-
OJ1iKOBAaHO YMCJI€HHI DOCIiIXKEHHS, SIKi MiATBEPIXYIOTh
Oe3neKky Ta epeKTUBHICTh Takoi Tepartii [9, 10]. Heski no-
CIIIIDKeHHST TaKOXK OYJT1 OoIy0J1iKoBaHi 111010 e(heKTUBHOCTI
JITT npu ByznoBoMy ToKCMIHOMY 300i [11]. OnHak 6arato
JMOCTIIKEHb TTPOBOIVJIMCS Ha HEBEJIMKIill cepii MmalieHTiB,
a iHomi I Ha OKpeMUX BUIIagKax, 3 OOMEXEeHUM MepioaoM
crnocrepexkeHHs (6—12micauiB) [12]. Ockinbku TA 1113 —
nobpe iHKarncy1boBaHE TOMOTEHHE HOBOYTBOPEHHS, Y SIKO-
My Yepe3 MOJIeKYJISIpHUI eeKT He BiOyBa€ThCS CIIOHTAH-
Horo po3aieHHsI TA i 6araToBy3J10BOro TOKCHYHOTIO 3004,
MOKa3aHO caMe MiHiiHTepBeHIIiliHe TepMaJIbHe JIiKyBaHH!I,
sik1io aBroHoMist LI[3 miarHocToBaHa 3 cyOKJIiHIYHMM abo
SIBHUM rineptupeos3om [13—15].

Icropia 3actocyBanus JIITT mist nikyBaHHST TOOPOSIKic-
Hux BysiiB 113 posnounnaeTrses 3 2000-x pokis [16, 17].
Ilpn ananisi miteparypu iHgopmalis npo e(peKTUBHICTh
nmikyBanHg TA I3 comimHoi 6ynoBu o0ImMpHa Ta pizHO-
MaHiTHa, TOAi K mpobjemMa JiKyBaHHS 3MilllaHUX KiCTO3-
HO-TIapEHXiMaTO3HMX BY3JIiB 3AJIUIIAETHCSI HEAOCTATHBO B -
cBiTIeHO0. TOMYy OCHOBHUMH KiHLIEBUMU TOYKAMU HALLIOTO
JocimkeHHs Oyo oumiHuTy 3aatHicTh JIITT BimHOBIIOBA-
TU CTaH CTiKOTro eyTUpeo3y IJIsl BY3JiB SIK COJIIIHOI, TaK
i 3MiIIaHOI KiCTO3HO-MAapeHXiMaTO3HOI OYI0BU, OLIIHUTU
3MEHIIIeHHsT 00’eMHUX TTapaMeTpiB By3ia BHacigok JIITT
sIK MOHOTeparmii, Tak i B koMm0iHalii i3 YEA, Bu3HauuTu
rnmapaMeTpu Ta KpaTHiCTb BILIMBY.

Meta J0CHiIKEHHS: TOCTiAUTH e(PEKTUBHICTh MiHiiH-
Ba3UBHMX METOIB Jla3epiHIyKOBaHOI TepMOTepalrii Ta ii
KOMOiHallii i3 Yepe31IKipHO €TaHOJI0BOI abJISILIEO Y JIi-
KyBaHHi TOKCUYHMX aJIcHOM IIUTOIOAIOHO]I 3a1031. Br3Ha-
yutu KpatHictb npouenypu JIITT Ta mapamerpu 1azepHOro
BUITPOMiHIOBAaHHS 7151 TOCSTHEHHS CTIHKOTO MO3UTUBHOTO
TepareBTUIHOTO eheKTy.

MarTtepiaAu Ta meToamn

[TpoBeneHe peTponpoCneKTUBHE MOHOLIEHTPOBE OCTi-
IKEHHS Ha 0a3i YKpaiHChKOro HayKOBO-TIPAKTUIHOIO 1IeH-
TPy €HIOKPUHHOI Xipypril, TpaHCIUIaHTAIlil eHAOKPUHHUX
opraxiB i TkaHuH MO3 Ykpainu. TepMiH D0CTiIKeHHSI —
3 poku (3 2020 o 2024 p.). HocraimxyBaHa Tpyria XBOPUX
(n = 24) He oTprMyBaJia MMOIEPEIHIO TePallilo TUPEOCTaTUY-
HUMMU IIpeniapaTtaMmu (y Mali€HTIB Bio3HAa4aBCs CYIIpecoBa-
Huii piBeHb TTI, nomipHo ninBuiieHuii BT, 6e3 3Hauymmx
KJIiHiYHUX TposiBiB). CHiBBiIHOIIIEHHS >KiHOK Ta Y0OJIOBIiKiB
craHoBuyo 12 : 1, cepenHiit Bik xBopux — 40,2 + 2,9, niana-
30H 22—77 pokiB. XBopi OyJIM pO3MOieHI Ha IBi MiATPYIIH.
Mo nepiioi (n = 16) yBifiLUIM NMALIIEHTH i3 TIEPEBAXKHO IMa-
PEHXiMaTO3HOIO CTPYKTYPOIO BY3Jia, SIKMM MPOBEIEHO Jia-
3epHY TepMaJIbHy MOHOTeparito. [lamienTam opyroi miarpy-
nu (n = §) 3 HAsIBHUM KiCTO3HUM KOMITOHEHTOM OLJIbIII HixX
20 % 006’emy By3i1a IpoBeeHO KoMOiHOBaHMi BiuiiB: YEA
Ha niepiromy etarti ta JIITT — Ha npyromy eTari JlikyBaHHSI.
0O06’eM BBeIeHOTO eTaHoNy cTaHOBUB =~ 70 % Bim 06’emy
By3naa. s Bukonanns JIITT 3acTtocoByBanachk cucrema
Medical Diode Laser System, model Velas I11-30B (China),
rapaMeTpu BUIPOMIiHIOBaHHS: T0oBXMHa 1064 HM, pexxum
Oe3repepBHMIA, MOTYKHICTD Bin 3,4 no 4,3 Br. [Namientn
MPOUILIN YIbTPa3ByKOBE Ta TOPMOHAJIbHE TOCiAXEHHS
ImicJist 1a3epHoi abusLii uepes 2, 4 ta 6 MicsLIiB.

KoHTpoJIbHI TOUKM AOCTiIKEHHS: 00’€MHE 3MEHILIEeH-
HSI By3/1a Y BiZICOTKAX ITOPIiBHSHO 3 00’€MOM JI0 JIiKyBaHHSI
(VRR). Busnauenns TTT, BT, BT,, aHTuTi 10 peuentopa
TTT mpoBommm ycim XBopuM depe3 3—4 MicCsILIi Mmics JIiKy-
BaHHs1. baxkaHWii MO3UTUBHUI Pe3yJIbTAT: CTIMKUI KITIHIYHIA
Ta JabopaTopHuii ctaH eytupeosy, VRR > 70 %. Skiio Ha
TTOBTOPHOMY OIJISI/Ii HE Bil3HAYAJIOCS TTIO3UTUBHOI AUHAMIKUA
(6axkaHOT0 3MEHIIIEHHST 00’ €My PilMHHOTO a00 MapeHXiMaTo3-
HOTO KOMITOHEHTa), BUKOHYBaiach moBropHa YEA a6o JIITT.

st TomivHOI 1iarHOCTUKKA BUKOPUCTOBYBAJIU YJb-
tpa3ByKoBuii ckanep Philips HD11XE Ta ninifiHMi1 gaTank
3 yactototo 7—12 MTI'1. Po3paxoByBaBcsi 06’€M HOBOYTBO-
PeHHSI B MUILTITpax, MOTO €XOTeHHICTh.

EdexTuBHIiCT HaBeAEHUX METO/IB JIiIKYBaHHSI OLIiHIO-
Bajiach 3a IMHAMIiKOIO PiBHSI TUPEOTJ00YJIiHY CUPOBAaTKU
KPOBi, aHTUTIJI 1O TUPEOIJIOOYJIiHY KPOBi B €yTUPEOITHOMY
CTaHi mepe MaHimyJsLieo Ta yepe3 3, 6 Ta 12 micsuiB.

VYciMm manieHTaM Ha mepeanpolenypHoMy eTalri 0y1o
MPOBEACHO TOHKOT'OJIKOBY acIipalliiiHy MyHKIUiHY 0ioMCito.
3 MeTOoI0 MiHiMi3allii JiarTHOCTUYHMX MTOMUJIOK OYB ITPOBe-
NIEHUH Tepersisa ABoMa He3aJeXXHUMU eKcrepTaMu. Y J10-
CJTKeHHS BKJIFOUAJIM MalieHTiB 3 pedyabratamyu BSRTS 2.

IndopmoBany 3romy oTprMaiu Bil yCiX IMalli€HTIB, SIKi
Opajii y4yacTb Y LIbOMY JOCJIiIKEHHI, Micas TOKJagHOTro
MOSICHEHHS YCiX MOXJIMBUX HACIIKIB OoTepalrlii.

VY nocnigkeHHi BAKOPUCTOBYBAJIUCh METOAU OMKMCOBOT
CTaTUCTUKU.

PesyAbTaTU
PesynbraTul nikyBaHHS 16 MAaLi€HTIB i3 IIepeBakKHO Ia-
PEHXiMaTO3HOIO CTPYKTYPOIO BY3J1a, SIKUM OyJia 3acTocoBa-
Ha Jla3epHa TepMaibHa MOHOTepalIisl, HaBeIeHi B Ta0I. 1.
VY pesynbTaTi HOCHiIKEeHHS 3’ ICOBAaHO, 110 JJISI BY3JIiB
po3mipamu 1o 3 cm® 3HagoomIoch 6113bKo 2 ceanciB JIITT
Ta HaIMEHIIINI CepeaHiil MOKAa3HUK KiJIbKOCTI €HepTii Ha
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Rt YanlliurXenl d1
2 Rt YanlliurXKenl d2 1.32cem
3 Rt YanlliurXenl d3 2.4 cm)|
Rt YanlliurXXenl 06 2.69 cm’|

1.81 cm

PucyHok 4. Y3/[] yuepes 2 micsyi nicns nepLuoro
ceaHcy YEA. O6’emHa peRyKuiss He4ocTaTHA.
VRR = 42,6 %. Y KicTO3HIi MOpOXHNHU MOBTOPHO
BBeAEHO 3 MJj1 eTaHony (CTPinku)

Pesynbraty nikyBaHHS mauieHTiB aApyroi rpymu (n = §)
3 HAIBHUM KiCTO3HIM KOMITOHEHTOM Oijbie Hixx 20 % 06’e-
My By31a Ta KoMOiHOBaHUM BIuiuBoM YEA Ha nepiiomy eTa-
mi Ta JIITT Ha npyromy etamni JTikyBaHHSI HaBe/IeHi B Ta0JI. 2.

Bysznu 3 KicTO3HUM KOMIOHEHTOM MOTPEOYIOTh KOMII-
nexcHoro nigxony (UEA i JIITT) mist mocarHeHHs 6axkaHO-
ro pe3yjabTaTy, 1110, y CBOIO Yepry, MoTpedye Oinblie yacy,
HIX JIiIKyBaHHS apeHXiMaTO3HUX BYy31iB (Tabi. 2). Y rpy-
mi 3 8 0cib i3 cepenHiM po3Mipom By3sia 8,7 cM® KOKHOMY
MHali€HTy 3HAA0OMIIOCS B CepeIHbOMY 2 CEaHCHU CKJIEPO-
Teparii 3 eBaKyalli€lo KiCTO3HOTO BMIiCTy Ta BBEIEHHSIM
CYMapHO J10 5 MJI CIIUPTY JJIsl 3MEHILIEHHSI 00’ €MY MOPOX-
HuHU (puc. 4—6). ITicis 10AaTKOBOrO MPOBEAEHHS Bif 2 10
4 ceanciB JIITT kiJbKicTh eHeprii Ha BeCchb Kypc JiKyBaH-
Hs — 2768 JIxx (mutoma eHeprisg = 800 [I/Mi), 1OCATHY-
TO 3MEHIIEeHHs 06’eMy By3ia Ha 72 %. Y 5 3 8 nawieHris
IOCSITHYTO €yTUPEOIAHOTO CTaHY IMiCJIS MEePIIOro CeaHcy
JIITT. YcknanHeHb Mif yac JIiKyBaHHS HE CIIOCTePirajioch.

O6roBopeHHs

JUTT nin yaeTpa3ByKOBUM KOHTPOJIEM IJIsl JiKYyBaHHS
no0posiKicHux By3:1iB 1113 € peaqbHOO aIbTepHATUBOIO TPa-
NMULiTHIN Xipyprii. OnHaK ony061iKoBaHi JOCiIKEHHS TTic-
Js1 BripoBamkeHHs JIITT MicTITh cyrnepeuanBi JaHi 11010
eHeprii, HeOOXiIHOT 115 JTiKyBaHHSI.

V HamomMy nociiakeHHi HaliMeHIIUA cepemHiil mo-
Ka3HUK KiJIbBKOCTi €Heprii Ha JIIKyBaJIbHUI KypCc CTAaHOBUB
1934,0 Ix nist By3niB oo 3 cm®, 3768,0 Ik — mjst By3JiiB
Bim 4 mo 5 cM® ta 3680,0 Ixx — mist TA posmipom 6,8 cv?.
AbGusiuist By3niB I3 € eeKTUBHOIO 3 YacoM, JIMIIIE SIKIIO
HaJAETHCS JOCTATHS KiIbKICTh €HEPTii Ha OMUMHUIII0 00’ eMY
nyxauHu (> 400—500 JIx /Mot st By3na, sSiKuii motpeoye Jii-
KYBaHHS), X04a BOHA MOX€ BUKJIMKATH MTPOIOPLiliHi Mo0iu-
Hi epext [6]. ¥V HalloMy HocCiKeHHI eDeKTUBHA TUTOMA
eHeprist mepedyBaia B Mexax Bim 600 g0 900 /I, sika Oyna
TUM OislbllIe, UM OiNTbIINI OYB MOYaTKOBUI 00’ €M MyXJIMHU.

Jlazepna absmist mmig KontposieM Y3/l € epekTrBHOIO Ta
0e3IeYHOI0 JIs1 JIIKyBaHHSI SIK «XOJIOMHUX» BY3JIiB, TaK i TA
[18]. MeTaboJi3M mpu aBTOHOMHUX alecHOMaX XapaKTepu-
3YETbCS 31€0UTBIIOTO 3HAUHUM 301UIbLIEHHSIM HAKOMTMYESHHS
omy i, OTXKe, BUCOKOIO IIBUIOKICTIO HOOYBaHHS. AKTABA-
wist mytauiii perenropa TTI i myrauii Gs-anbga 3 MeH-
11010 YaCTOTOI0 € OCHOBHUMM MPUYMHAMM BUHUKHEHHS
TOKCUYHUX aJIeHOM a0o Tirnep@yHKIIIOHYIOUUX BY3JIiB TIpU
0araToBy3JI0BOMY TOKCMYHOMY 300i [19, 20]. YHacainok
MOJIEKYJISIDHOTO neheKTy He BilOyBA€EThCSI CIIOHTAHHOTO

2 RtYanllurXenl d1
3 RtYanlllurXenld2 0.88cm|
4 RtYanlliurXenld3  1.47cm)

Rt YanlllurXenl O6n 0.71 cm?)

PucyHok 5. Y3/ nicns nosropHoro ceaHcy YEA.
Big3Ha4YaeTbcsi 3Ha4YHe 3MEHLLUEeHHS1 KiCTO3HUX
nopoxHuH. VRR = 85,6 %. [lJogatkoBo npoBegeHo
1 ceaHc JIITT (ctpinka), E = 594 Ox

1.04 cm

1 Rt YanlliurXKenl d1
2 RtYanlliurXKenl d2
¥ Rt YanllurXKenl d3

PucyHok 6. Y3/[] 4yepe3 11 micsiyis nicns ceaHcy
JIITT. O6’emHa penykuis Bigrnosigae 6axaHomy
nosutusHomy pesynoraty. VRR = 98,2 %

posnaineHHs1 TA i 6aratoBy3/710BOro TOKCHUYHOro 3o06a. Ta-
KM YMHOM, a0JIsliliHe JIiKyBaHHS, SIK IIPaBUJIO, ITOKa3aHe,
SKIIT0 aBTOHOMis By3ia 1113 giarHocToBaHa 3 CYOKITIHIYHIM
abo SIBHUM TinepTupeos3om [21].

TA uacrilie TparuisiETbCs Y XKiHOK, HiXX Y YOJIOBIKiB,
i MOXe BUHUKHYTHU B OyIb-IKOMY Billi, yacrtimie Bin 30 no
60 poKiB, y HaILIOMY JOCJIiI>KEHHI 1ie CITiBBiIHOILIEHHS CTa-
HOBUTH 12 : 1.

KriHiuHi pe3ynbTaTi € 3HAYHO CIPUSTIUBIIINMU IIPU
TA Majoro po3Mipy, HixX Mp1 aBBTOHOMHO (DYHKIIIOHYHOUMX
BYy3J1axX BeJIMKOro po3Mipy [22]. I1ix yac HaIoro nocaimkeH-
Hst 11t TA po3MipaMu 10 3 ¢M® 3aCTOCOBYBaM 2 ceaHCH
JIITT, nna By3niB po3mipamu 4—5 cm® — Bin 2 10 4 ceaHciB,
1151 TA po3mipom 6,8 cM® 3HamoOUI0Ch 4 ceaHCH.

J171s1 By3:1iB 3 KiCTOBHMM KOMITOHEHTOM BUKOPUCTOBYBa-
Jlach METOZIMKa KOMOIHOBaHOT'O BIUIMBY HA HOBOYTBOPEHHSI
(eTaHOJIOBA CKJIEpOTEpaIlisl 3 MONATBIIIOIO JA3ePHOIO adJIs-
1[i€10), 1110 MaJIO MO3UTUBHUN KIiHIYHUI e(heKT.

PesynbpTaTit mpoBeieHOro HaMU JOCTiIKeHHS ITiATBEepP-
JDKYIOTb HU3bKY YaCTOTY CEPHO3HUX yCKIalHEeHb. B omHOrO
mali€eHTa Bin3Havaiacs KpoBorteua micist ceancy JIITT, saky
BIIAJIOCh 3YNMMUHUTU KOHCcepBaTUBHO. Cepe/Hiii piBeHb 00-
JIbOBOTO TTopory — 5/10 Gautis.

Taxkum unHOM, 3TiTHO 3 pe3yJIbTaTaMM JoCTimKeHb, JIITT
sIK MOHOTeparisi Ta y Komruiekci i3 YEA min kontponem Y31
sIBJIsIE COOOO Oe3neyHuil i epeKTUBHUIT TeparieBTUUHUH Ba-
piaHT s mauieHTiB 3 TA, 0cOOMMBO COiTApHUX BY3JIiB.
KanguoatamMmu Ha 11eit MeToq JIiKyBaHHS € KaTeropis maili-
€HTIB, SIKi HE TIJTbKY BiIMOBJISIIOTBCS Bill XipypTidYHOTO BTPY-
YyaHHs 200 MalOTh BUCOKi pU3UKM XipypridyHOTO BTPyYaHHS,
ajie i MalroTh BUCOKI IIIAHCU YCITILIHOTO MajJ0iHBa3MBHOTO
JIIKYBaHHSI — ITyXJIMHA pO3MipoM JI0 3 cM?, TapeHXiMaTO3HO1
OynoBH, 3 TTOMipHOIO TOPMOHAJIBHOIO AaKTUBHICTIO.
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BucHoBkuU

JlazepHa TepmiuHa a0JIsiLliss TOKCUYHUX aJI€HOM ILIUTO-
NoIi0HOI 3aJI03H ITiI YITPa3BYKOBUM KOHTPOJIEM € J0IaT-
KOBUM 0€3MeYHUM i e(PeKTUBHUM MiHiiHBa3UBHUM JIiKYy-
BaJIbHUM BapiaHTOM.

Penykitisi conimHuX BY3J1iB HIMTOMOAIOHOT 3a/103U
€ e()eKTUBHOIO 3 YaCOM, SIKIIIO MMUTOMA €HEePrisl mepeBu-
urye 900 JIxx/mut (st mepBUHHOTO 00’ €My By3ia). Pemykitist
3MillIaHUX KiCTO3HO-TTApEHXiMaTO3HMUX BY3JIiB € €(heKTUB-
HOIO 32 YMOBU €(PeKTUBHOCTI Iii €TaHOJIy, IIUTOMA €Hepris
IUJISI TAKUX BY3J1iB € MEHIIIOIO Ta CTaHOBUTH = 790 JIxk/MJ
(11 06’emy Bysna micast YEA). CymapHa eHeprist Ha Kypc
JIIKyBaHHSI He TIOBUHHA OYyTU MEHIILIOI0 3a PO3paxyHKOBY
(E;= B,y X V0.

KutinigHi pe3ynbTaTé € 3HAaYHO CIIPUSATIAUBIIINMU IIPU
TOKCUYHUX alecHOMaxX MaJloro po3Mipy, HiX mpu By3Jiax
BEJIMKOI'O PO3MIpYy.

KonduikT inTepeciB. ABTOpU 3asIBJISIIOTH PO BiZICYTHICTh
KOHITIKTY iHTepeciB Ta BlIacHOI (DiHaHCOBOI 3alliKaBIeHO-
CTi IIPpM MiATOTOBII JaHOI CTATTi.

Indopmanis npo dinancyBanns. JocnigxeHHs MpoBe-
neHo y pamkax H/IP «3actocyBaHHS Ta BHIOCKOHAJIEHHS
MaJIOiHBa3MBHUX METOMiB JIIKyBaHHSI HOBOYTBOPEHD III1-
TonoxioHoi 3a;mo3u BSRTS 2-4» (Ne 1P 0123U100394), o
(biHaHCYETHCS 3a paxyHOK Aepxoromkery MO3 YkpaiHu.

Buecok asrtopiB. [Tanamapuyk B.O. — xoHuernuis
i nu3aiitH gociimxeHHs, pegaryBaHHs; CmonoBuk H.B.,
Ky B.B. — 306ip Ta ompaiioBanHs Matepiany; CTolb-
ka JI.B. — yapTpa3BykoBe OOCiIXeHHs; JlimuH-
cokuii [1.0., AuiB A.P. — 306ip Ta omnpalitoBaHHSI MaTepiany,
HanucaHHs TekcTty; ToBkait O.A. — peparyBaHHsI.
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Effectiveness of minimally invasive methods (laser-induced interstitial thermotherapy
and percutaneous ethanol sclerotherapy) in the treatment of Plummer’s disease

Abstract. Background. The purpose of the study was to investigate
the effectiveness of minimally invasive methods, such as laser-in-
duced interstitial thermotherapy (LITT) and its combination with
percutaneous ethanol ablation (PEA), in treating toxic thyroid ade-
nomas. To determine the multiplicity of the LITT procedure and pa-
rameters of laser radiation to achieve a stable positive therapeutic ef-
fect. Materials and methods. Between 2020 and 2024, 24 patients with
Plummer's disease who did not receive previous thyrostatic therapy
before the LITT session were treated and were divided into 2 groups.
Patients of the first group with a predominantly parenchymal struc-
ture of the node received LITT monotherapy (16 patients), patients of
the second group with an existing cystic component received percuta-
neous ethanol sclerotherapy followed by LITT (8 patients). Patients
underwent ultrasound and hormonal follow-up after laser ablation at
2, 4, and 6 months. Study endpoints: percent nodal volume reduc-
tion compared to pretreatment volume (VRR), thyroid-stimulating
hormone (TSH), free thyroxine, free triiodthyronine, TSH-receptor
antibodies. Results. All patients had a positive result of treatment. The
average nodal volume reduction ratio (VRR) for patients in the first
group was 88.3 + 7.9 % (min — 71.5, max — 95.4), and for patients in
the second group — 72 % (min — 59.5, max — 85.4). The percentage
of patients in whom the euthyroid status was recorded after the first

session ranged from 100 % for nodes of smaller volume (up to 4 cm?)
to 63 % for nodes of maximum volume (up to 13 cm®). After the
completed treatment (the maximum number of LITT sessions — 4),
all patients had a stable euthyroid status. The effective specific ener-
gy for solid nodules is = 900 J/ml, for mixed cystic-parenchymal
nodules the specific energy is lower and = 790 J/ml (for the volume
of the nodule after PEA). Complications: one case of bleeding was
recorded, and a moderate pain syndrome: 6 points on the Visual
Analog scale. Conclusions. Laser thermal ablation of toxic thyroid
adenomas under ultrasound guidance offers an additional safe and
effective minimally invasive treatment option. Reduction of solid
thyroid nodules is effective over time if the specific energy exceeds
900 J/ml (for the primary nodule volume). The reduction of mixed
cystic-parenchymal nodules is effective under the condition of the
effectiveness of ethanol, the specific energy for such nodules is less
than = 790 J/ml (for the volume of the nodule after PEA). The total
energy for the course of treatment should not be less than the cal-
culated (E; = E,.. X V,,.). Clinical outcomes are significantly more
favorable in small toxic adenomas than in large nodes.

Keywords: laser-induced interstitial thermotherapy; Plammer
disease; toxic goiter; minimally invasive treatment; percutaneous
ethanol ablation
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Correction of the clinical course
of non-alcoholic steatohepatitis
and diabetic kidney disease
in patients with type 2 diabetes

Abstract. Background. The relevance of finding optimal methods to treat patients with a comorbid non-alcoholic
steatohepatitis (NASH) that developed against the background of type 2 diabetes mellitus (T2DM) is due to the
fact that these diseases have a number of common cause-and-effect mechanisms, and if diabetic kidney disease
(DKD) develops, also mutual burden mechanisms. The purpose of the study was to find out the possible influ-
ence of a combination of metformin, rosuvastatin, essential phospholipids and quercetin on the clinical course of
non-alcoholic steatohepatitis, diabetic kidney disease, type 2 diabetes mellitus, as well as on the state of the blood
lipids, parameters of carbohydrate metabolism compensation, the degree of insulin resistance, which are factors
for the progression of NASH and diabetic kidney disease. Materials and methods. Studies were conducted on the
dynamics of treatment in 60 patients with NASH, T2DM and DKD stage I-lll: 48 (80.0 %) of them had mild NASH,
and 12 (20.0 %) had moderate NASH. A comorbid disease in 100 % of patients was moderate type 2 diabetes:
15 (25.0 %) people were diagnosed with diabetes in the stage of compensation, 45 (75.0 %) had subcompen-
sated disease. Results. The positive effect of quercetin was noted by us in relation to the content of low-density
lipoprotein cholesterol in the blood that was increased by 1.8 times (p < 0.05) before the treatment: a decrease
after it was 1.7 times (p < 0.05) in group 2 and 1.3 times (p < 0.05) in group 1. Comprehensive therapy with the
inclusion of quercetin contributed to a probable increase in anti-atherogenic high-density lipoprotein (by 1.3 times,
p < 0.05) with the normalization of the indicator after the treatment, while traditional therapy in this contingent did
not lead to any probable changes. Conclusions. The combination therapy for type 2 diabetes mellitus and NASH
with the addition of quercetin contributed to the elimination of the main clinical and laboratory symptoms of NASH
exacerbation, a probable reduction in the liver inflammation (a decrease in markers of cytolysis, mesenchymal
inflammation), reversal of hepatic steatosis due to the optimization of cholesterol and triacyiglycerols in the blood,
a probable increase in high-density lipoproteins, normalization of glycemia, reduction of insulinemia, a decrease in
the degree of insulin resistance. The effectiveness of treatment for DKD was also increased: the rate of proteinuria
and the degree of hypercreatinemia decreased, and the glomerular filtration rate increased.

Keywords: non-alcoholic steatohepatitis; type 2 diabetes mellitus; diabetic kidney disease; quercetin

Introduction

The relevance of finding optimal methods to treat pa-
tients with a comorbid course of non-alcoholic steatohep-
atitis (NASH) that developed against the background of
type 2 diabetes mellitus (T2DM) is due to the fact that these
diseases have common cause-and-effect mechanisms, and if
diabetic kidney disease (DKD) develops, also mutual burden
mechanisms [1, 2]. Many studies of this comorbidity testify to
a significant relevance of this problem in Ukraine and in the

world, a number of unsolved issues that concern the specifics
of its clinical course, still unknown mechanisms of progres-
sion and, most importantly, the urgent need for the develop-
ment of treatment methods by eliminating as many links in
the pathogenesis of their interdependence as possible [3, 4].
The most important factors of endothelial dysfunction
(ED) are hyperglycemia, dys- and hyperlipidemia, diabetic
micro- and macroangiopathy, and atherosclerotic damage to
the vessels [5, 6]. In recent years, several studies have been
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conducted that prove the pathogenetic role of correction of
ED, hyperlipidemia, and hyperglycemia in the comprehen-
sive treatment of acute and chronic forms of coronary heart
disease, heart failure, acute disorders of cerebral circulation
(ischemic stroke), macroangiopathy in T2DM with the help
of quercetin [7, 8].

Quercetin, a flavonoid found in fruits and vegetables,
has been a part of human diets for centuries. Its numerous
health benefits, including antioxidant, antimicrobial, anti-
inflammatory, antiviral, and anticancer properties, have been
extensively studied. Strong antioxidant properties enable it to
scavenge free radicals, reduce oxidative stress, and protect
against cellular damage. Quercetin’s anti-inflammatory pro-
perties involve inhibiting the production of inflammatory cy-
tokines and enzymes, making it a potential therapeutic agent
for various inflammatory conditions. It also exhibits antican-
cer effects by inhibiting cancer cell proliferation and inducing
apoptosis. Finally, quercetin has cardiovascular benefits such
as lowering blood pressure, reducing cholesterol levels, and
improving endothelial function, making it a promising can-
didate for preventing and treating cardiovascular diseases [8].

Quercetin, a natural flavonoid compound with a wide-
spread occurrence throughout the plant kingdom, exhibits
a variety of pharmacological activities. Because of the wide
spectrum of health-promoting effects, quercetin has attracted
much attention of dietitians and medicinal chemists. It exerts
a powerful anti-inflammatory effect by inhibiting 5-lipoxyge-
nase, cyclooxygenase, hyaluronidase, a number of proteinases,
calcium-dependent ATPase, the synthesis of leukotrienes L'TC4
and LTB4, has immunomodulatory properties, normalizes the
subpopulation composition of lymphocytes and reduces the
level of their activation, inhibits the production of pro-inflam-
matory cytokines — interleukins 13, 8 [9, 10]. There are several
reports on the hypocholesterolemic, choleretic, anticholestatic,
hepatoprotective properties of quercetin, established in an ex-
periment in rats with obesity and NASH [11, 12].

At the same time, the probable effect of quercetin on
the functional state of the liver and kidneys, markers of their
damage under inflammatory, dysmetabolic processes and
dyscirculatory changes in the kidneys in patients with T2DM,
the effect on the links of their pathogenesis and mechanisms
of progression have so far been studied on limited contin-
gents of patients or only in the experiment.

The purpose of the study was to find out the possible
effect of a combination of metformin, rosuvastatin, essential
phospholipids (EPL) and quercetin on the clinical course
of non-alcoholic steatohepatitis, diabetic kidney disease,
type 2 diabetes mellitus, as well as on the state of the blood
lipids, parameters of carbohydrate metabolism compensa-
tion, the degree of insulin resistance (IR), which are factors
in the progression of NASH and DKD.

Materials and methods

Studies were conducted on the dynamics of treatment
in 60 patients with NASH, T2DM and stage I-I11 DKD:
48 (80.0 %) of them had mild NASH, 12 (20.0 %) — mode-
rate NASH. A comorbidity in 100 % of NASH patients was
moderate T2DM: 15 (25.0 %) had diabetes in the stage of
compensation, 45 (75.0 %) had subcompensated disease.
All patients with NASH and T2DM had comorbid DKD:

21 — DKD stage 111 (35.0 %), 20 — stage I1I (33.3 %),
19 people — DKD stage IV (31.7 %). Fifteen (25.0 %) of
the examined participants were diagnosed with secondary
hypertension stage I—II of renal origin, 11 people (18.3 %)
had essential hypertension stage I—I1, degree 1—I1. Besides
T2DM and DKD with hypertension, at the time of inclu-
sion in the study, there was no other chronic general soma-
tic pathology in the active phase or in the decompensation
stage (heart, blood vessels, kidneys, digestive system, blood
and hematopoietic, neurological, psychiatric, oncological,
endocrine, rheumatological diseases, fatty liver disease of
alcoholic origin), acute diseases, pregnancy, lactation.

Depending on the treatment regimen, the examined pa-
tients were randomly divided into 2 groups. Group 1 (con-
trols, n = 28) received a hypocaloric diet, essential phos-
pholipids 900 mg per day for 30 days to treat active NASH;
for concomitant T2DM and hyperlipidemia, metformin hy-
drochloride 1000 mg per day, rosuvastatin 5 mg per day for
1 month were prescribed. Group 2 consisted of 32 patients
who, in addition to similar dietary recommendations, EPL,
hypoglycemic and hypolipidemic therapy for a month, re-
ceived quercetin 500 mg intravenously in 100 ml isotonic
sodium chloride solution for 10 days. The average age of the
patients was 53.80 £ 3.52 years. The comparison group for
the presentation of average reference values of homeostasis
indicators was made up of 30 healthy individuals (HI) of the
corresponding age.

The diagnosis of NASH was established according to the
unified clinical protocol approved by the order of the Mini-
stry of Health of Ukraine No. 826 of November 6, 2014, in
the presence of criteria for the exclusion of chronic diffuse
liver diseases of viral, hereditary, autoimmune or medici-
nal origin as causes of cytolytic, cholestatic, mesenchymal-
inflammatory syndromes, as well as the results of ultraso-
nography on an Ultima PA ultrasound scanner (Radmir,
Kharkiv, Ukraine) with shear wave elastography to determine
the stage of liver fibrosis, calculation of the hepatorenal index
and biochemical extended steatotest (Steatolest, ASH and
NASH-Test (BioPredictive, France)) to determine the degree
of liver steatosis and its nature (alcoholic or non-alcoholic).

Diagnosis of T2DM was carried out based on the uni-
fied clinical protocol approved by the Order of the Ministry
of Health of Ukraine No. 1118 dated December 21, 2012.
Diagnosis and treatment of CKD were conducted accor-
ding to the recommendations of the clinical guidelines of the
Institute of Nephrology of the National Academy of Medi-
cal Sciences of Ukraine (2012). Glomerular filtration rate
(GFR) was calculated with the help of the GFR calculator
of the Institute of Nephrology of the National Academy of
Medical Sciences of Ukraine using the average value of three
calculated indicators: creatinine clearance according to the
Cockcroft-Gault formula, MDRD and CKD EPI.

The following were studied in the dynamics of treatment:
clinical symptoms of diseases, ultrasonographic picture of
the liver and kidneys, markers of damage and functional
tests of the liver, blood lipids, indicators of carbohydrate
metabolism compensation, degree of IR. The state of car-
bohydrate metabolism was determined by fasting and 2-hour
postprandial glycemia using the glucose oxidase method,
fasting insulin blood levels (DRG System) by enzyme-linked
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immunosorbent assay, and glycated hemoglobin (HbAlc)
using standard Simko Ltd reagent kits (Ukraine). The degree
of IR was determined by the value of the HOMA-IR index,
which was calculated using the program HOMAZ2 Calcula-
tor Version 2.2 (Diabetes Trials Unit, University of Oxford,
UK). The blood lipids were studied by the content of total
lipids, total cholesterol (TC), triacylglycerols (TG), low-den-
sity lipoprotein (LDL) and high-density lipoprotein (HDL)
cholesterol using diagnostic kits from Simko Ltd (Ukraine).

The research was carried out in compliance with the main
provisions of the GSR (1996), the Council of Europe Con-
vention on Human Rights and Biomedicine (April 4, 1997),
the World Medical Association Declaration of Helsinki —
Ethical Principles for Medical Research Involving Human
Subjects (1964—2013), Order of the Ministry of Health of
Ukraine No. 690 dated September 23, 2009, No. 616 dated
March 8, 2012.

Before testing the statistical hypotheses, an analysis of
normal distribution in randomized samples was performed
by determining the coefficients of asymmetry and kurtosis
using the Hahn-Shapiro-Wilk test. The probability of the
difference of the arithmetic mean and its error between the
study groups was determined using a two-tailed unpaired
Student’s t-test. The difference was considered probable at
a significance level of p < 0.05. Student’s t-test was applied
only in case of normal distribution under equality of gene-
ral variances of the compared samples, which was tested
using Fisher’s F-test. In other cases, the non-parametric
Mann-Whitney rank test was used to compare the results
obtained. The probability of changes in the dynamics of
treatment in case of normal distribution of the samples was
determined by the Student’s paired test, in other cases — by
the non-parametric paired Wilcoxon T-test. To identify the
effectiveness of treatment programs, we used the method

of calculating the odds ratio (OR) and determining its 95%
confidence interval (CI) with the Past3 software. Statistical
analysis of the obtained results was carried out using software
packages Statistica for Windows version 8.0 (StatSoft Inc.,
USA), Microsoft Excel 2007 (Microsoft, USA).

Results

The dynamics of clinical syndromes in patients with
NASH, comorbid DKD and T2DM before and after treat-
ment are shown in Table 1. Under the influence of the
therapy received by group 2 of patients, improvement in
well-being, reduction of symptoms of astheno-vegetative,
intoxication syndrome, and dyspeptic manifestations were
noted on day 6—7 from the start of treatment, while in pa-
tients of group 1, only from day 12—13.

A month after, the astheno-vegetative syndrome of
a much lower intensity remained only in 1 person (3.13 %)
of group 2, while in group 1, it persisted in 9 patients (32.1 %)
(p < 0.05). In the same period, the feeling of heaviness and
pain in the right subcostal area disappeared in the majority of
patients of group 2 (31 (96.9 %) versus 16 (57.1 %) in group 1;
p < 0.05), and the dyspeptic phenomena reduced: by 24 cases
(75.0 %) in group 2 against 11 (39.3 %) in the first group
(Table 1). A month after the start of treatment, no clinical
manifestations of cholestasis syndrome were registered in
20 (62.5 %) of group 2 patients and only in 9 (32.1 %) from
group 1 (p < 0.05) (Table 1). The positive effect of quercetin
addition to the comprehensive therapy on the regression of
hepatomegaly was noted, which after one month of treat-
ment remained in only 5 people of group 2 (15.6 %), while
in group 1, it was present in 19 (67.9 %) cases (p < 0.05).
Following treatment, splenomegaly was registered only in
1 patient of group 2 (3.13 %), while in group 1 the spleen was
still enlarged in 8 people (28.6 %) (p < 0.05).

Table 1. Dynamics of clinical and biochemical indicators of NASH and comorbid DKD in patients
with type 2 diabetes before and after treatment

Group 1, n =28 Group 2, n = 32
e trE:tfr%':nt treg:':ﬁ;nt treB:tfl?::nt tre‘:::ﬁ;nt el SaelCl
n % n % n % n %
Astheno-vegetative 26 92.9 9 32.1 29 90.6 1 3.13 |10.29* | 1.23-86.33
Dyspeptic 23 82.1 17 60.7 26 81.3 8 25.0 | 2.43 0.91-6.48
Cholestasis 19 67.9 19 67.9 21 65.6 12 37.5 1.70 0.70-4.17
Abdominal pain 15 53.6 12 42.9 18 56.3 1 3.13 [13.71*| 1.68-112.20
Hepatomegaly 28 100 19 67.9 32 100 5 15.6 | 4.34* | 1.43-13.15
Splenomegaly 8 28.6 8 28.6 9 28.1 1 3.13 | 9.14* 1.08-77.7
Cytolysis 28 100 17 60.7 32 100 6 15.6 | 3.24* | 1.12-9.35
Mesenchymal inflammation 26 92.9 19 67.9 29 90.6 7 219 | 3.107 1.14-8.47
Hepatocellular failure 18 64.3 17 60.7 21 65.6 5 15.6 | 3.89* | 1.27-11.89
Steatosis 28 100 24 85.7 32 100 11 344 | 249 | 1.04-5.99
Hyperlipidemia 28 100 23 82.1 30 93.8 10 31.3 | 2.63* | 1.07-6.46
Proteinuria 25 89.3 19 67.9 29 90.6 7 21.9 | 3.10° | 1.14-847
Hypercreatininemia 28 100 19 67.9 32 100 5 15.6 | 4.34" | 1.43-13.15
GFR < 60 ml/kg/1.73 m? 18 64.3 17 60.7 21 65.6 6 15.6 | 3.24* | 1.12-9.35

Note: * — the difference between indicators in groups 1 and 2 is significant (p < 0.05).
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We studied the probable effect of comprehensive the-
rapy on biochemical markers of cytolysis, cholestasis, as
well as manifestations of hepatocellular failure and me-
senchymal inflammation. Thus, a month after the start
of therapy, hepatocyte cytolysis activity of a much lower
intensity remained only in 6 patients (15.6 %) of group
2 and 17 (60.7 %) of group 1, with a significant differ-
ence between groups (p < 0.05). A positive effect of the
additional quercetin prescription on the elimination of
mesenchymal-inflammatory syndrome was found, the
markers of which remained active after treatment in only
7 people of group 2 (21.9 %), while in group 1, in 19 cases
(67.9 %), and of hepatocellular failure (15.6 and 60.7 %,
respectively), with a significant difference between groups
(p < 0.05). The analysis of biochemical markers of cholesta-
sis after treatment indicates its 1.6-times higher effective-
ness in group 2 compared to group 1, where cholestasis
markers in general tended to increase, but the analysis of
the confidence interval indicates the absence of a probable
difference between groups (p > 0.05) (Table 1).

The effectiveness of the therapy in eliminating steatosis
of hepatocytes was higher in patients of group 2, because
according to the results of SteatoTest, steatosis of a minimal
degree remained in 11 people (34.4 %) of group 2 against
24 (85.7 %) of group 1, with the presence of a significant
difference between groups (p < 0.05). The pathogenetic basis
of the data obtained is the probable hypolipidemic effect of
quercetin with potentiation of statin action: after treatment,
only 10 people (31.3 %) with general hyperlipidemia due to
LDL cholesterol were registered in group 2 versus 23 people

(82.1 %) in group 1, that is, the effectiveness of quercetin
therapy exceeds the traditional one by 2.63 times, with the
presence of a probable difference between groups (p < 0.05).

The analyzed results of the study of biochemical mar-
kers of DKD after treatment also indicate a higher effi-
ciency of therapy in patients of group 2 by 3.2 times com-
pared to group 1 in terms of increasing GFR (p < 0.05), by
3.1 times — reducing the frequency of detecting proteinuria
(p < 0.05), and by 4.3 times — in terms of eliminating hy-
percreatininemia (p < 0.05), with the presence of a probable
difference between groups (p < 0.05).

Biochemical blood analysis, indicating the dynamics of
NASH syndromes, glycemia and lipidograms demonstrated
a higher effectiveness of quercetin addition to the protocol
therapy in patients with T2DM with DKD. Thus, the content
of total bilirubin in the blood increased before treatment (by
1.8 times, p < 0.05) in both groups significantly decreased in
group 2 by 1.4 times (p < 0.05) due to it as of the unconju-
gated fraction, which reduced by 1.4 times with the norma-
lization of the indicator, and of the conjugated fraction — by
1.4 times (p < 0.05) (Table 2).

In group 1, the total bilirubin content decreased by
1.2 times (p < 0.05) due to a decrease of only the unconju-
gated fraction by 1.2 times (p < 0.05), direct bilirubin only
tended to decrease by 10.3 % (p > 0.05). Despite the fact
that statins and metformin can negatively affect the integrity
of the hepatocyte membrane, we did not find their negative
effect on enzymatic markers of cytolysis.

On the contrary, under the influence of the prescribed
therapy in patients of both groups, the activity of AST in-

Table 2. Indicators of functional tests and markers of liver damage, blood lipids, compensation of carbohydrate
metabolism in type 2 diabetes patients with a combined course of NASH and DKD before and after treatment

Group 1, n =28 Group 2, n = 32
Indicators HI, n =30 Before After Before After
treatment treatment treatment treatment
Total bilirubin pmol/I 19.12+£1.27 | 3425+1.21* | 29.083 £1.19*** | 34.30 = 1.27* | 24.11 = 1.24***
Direct bilirubin, pmol/I 4.03 + 0.41 7.56 + 0.45* 6.78 + 0.37* 7.58 + 0.43* 5.34 + 0.29***
Indirect bilirubin, pmol/I 15.09+£0.88 | 26.69 +1.13* | 22.25+0.97*** | 26.72 + 1.25* | 18.77 £ 0.72***#
AST, mmol/l-h 0.41 +0.04 1.24 + 0.04* 0.87 + 0.02*"** 1.23 + 0.06* 0.63 + 0.01*"#
ALT, mmol/I-h 0.42 £ 0.05 1.51 +0.16* 1.13 £ 0.08*** 1.52 +0.17* 0.89 = 0.06*™*"
GGT, mmol/h-I 5.06 + 0.17 7.22 +0.14* 7.63 +0.15* 7.25+0.16* 6.08 + 0.13***#
AP, mmol/h-| 1.24 + 0.01 2.35 + 0.05* 2.72 = 0.06* 2.33 £ 0.04* 1.74 £ 0.02****
Total lipids, mmol/I 5.87 + 0.11 8.85 + 0.43" 7.43 + 0.25*** 8.86 + 0.22* 6.35 + 0.14**
TC, mmol/l 4.38 + 0.10 7.26 £0.21* 6.50 = 0.10*** 7.28 £0.16" 5.27 + 0.13****
TG, mmol/l 1.47 + 0.03 2.75 +0.07* 2.44 + 0.05*** 2.73 £ 0.06* 1.54 + 0.03***
LDL, mmol/l 1.29 + 0.04 0.92 + 0.03" 0.98 + 0.02* 0.92 + 0.02* 1.23 £ 0.01***
HDL, mmol/l 2.43 £ 0.02 4.42 + 0.33* 3.53 £ 0.21*** 4.41 +0.34* 2.59 £ 0.19***
Al 2.39 + 0.05 6.89 + 0.15* 5.63 £ 0.13** 6.91 £ 0.14* 3.28 + 0.12*/**
Fasting glucose, mmol/l 5.23 £ 0.57 6.90 = 0.62* 6.24 + 0.25* 6.94 + 0.64" 5.30 + 0.18**"*
Glucose after 2 hours, mmol/l | 7.51 £ 0.31 12.31 £ 0.31* 8.97 + 0.24** 12.28 + 0.28* 7.56 + 0.19***
Insulin, pU/ml 9.86 £+ 2.37 3217 £3.12* | 25.73 £2.35*** | 32.21 £3.14* | 13.55 £ 1.23"*#
HbA1c, % 4.09 + 0.49 6.43 + 0.59* 6.21 + 0.53* 6.45 + 0.51* 5.25 + 0.52**#
HOMAZ2 IR 1.29 +0.26 431+0.12* 3.41 £ 0.14*** 433+0.13* 1.77 + 0.08***

Notes: the difference is significant in comparison with the indicator: * — in HI (p < 0.05); ** — before treatment

(p < 0.05); * — of controls after treatment (p < 0.05).
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creased by 3.0 times before treatment (p < 0.05), decreased
probably by 1.4 times in group 1, and by 2.0 times in
group 2 (p < 0.05); the activity of ALT increased before treat-
ment by 3.6 times (p < 0.05), decreased by 1.3 and 1.7 times
(p < 0.05), respectively, with the presence of a significant
differences between groups (p < 0.05). When comparing data
after treatment with indicators in HI, it should be noted that
no group reach the reference values (p < 0.05).

Discussion

Taking into account data from the literature [13, 14],
which indicate that statins and metformin can negatively
affect the functional state of the liver and contribute to an
increase in markers of hepatocyte damage in long-term use,
we studied the effect of a combination treatment on markers
of cytolysis, cholestasis, as well as manifestations of hepato-
cellular failure and mesenchymal inflammation.

We established a significant effect of therapy with querce-
tin addition on cholestasis markers: AP and GGT increased
before treatment by 1.9 and 1.4 times (p < 0.05), respectively,
decreased only in group 2 by 1.2 times (p < 0.05) without
normalization of indicators, and in patients of group 1, they
even tended to increase.

As shown by the results of the study (Table 2), total blood
lipids increased by 1.5 times before treatment (p < 0.05),
decreased by 1.4 times (p < 0.05) in group 2 under the influ-
ence of therapy, while in group 1, a decrease was 1.2 times
(p < 0.05), with a significant difference between groups
(p < 0.05). The level of total cholesterol in the blood in-
creased by 1.7 times before treatment (p < 0.05), decreased
by 27.6 % (p < 0.05) in group 2, and in group 1 by 10.5 %
(p < 0.05) from the baseline, with the presence of a pro-
bable difference between groups (p < 0.05). The most sig-
nificant indicator of hyperlipidemia in patients with NASH
on a background of T2DM with DKD is a 1.9-fold increase
in blood TG, which is the pathomorphological basis of li-
ver steatosis. The maximum decrease in TG content after
treatment was found in patients of group 2 — by 43.6 % with
normalization of the indicator against a decrease of 11.3 %
in patients of group 1 (p < 0.05).

The positive effect of quercetin was also noted by us in
relation to LDL cholesterol increased by 1.8 times (p < 0.05)
before treatment: a decrease after treatment was 1.7 times
(p < 0.05) in group 2 and 1.3 times (p < 0.05) in group
1 (Table 2). Comprehensive therapy with the inclusion of
quercetin contributed to a probable increase in the level of
anti-atherogenic HDL in the blood (by 1.3 times, p < 0.05)
with the normalization of the indicator after the treatment,
while traditional therapy in this contingent did not lead to
any probable changes (Table 2). From the point of view
of achieving the target levels of HDL, quercetin therapy
contributed to a significant reduction of Al: by 2.1 times in
patients of group 2 (p < 0.05) versus 1.2 times (p < 0.05) in
patients of group 1 (Table 2). Summarizing the above, it can
be concluded that quercetin in combination with rosuvasta-
tin, metformin and EPL, each of which is an independent
hypolipidemic agent, potentiates their effect and thereby
reduces serum content of LDL cholesterol, exceeding the
intensity of the traditional combination of agents without
quercetin.

The analysis of fasting and postprandial glycemia in the
comparison groups showed a more significant reduction and
optimization of the blood glucose content in group 2 patients:
by 1.3 and 1.6 times, respectively (p < 0.05), against a likely
decrease only in postprandial glucose by 1.4 times (p < 0.05)
in group 1 (Table 2). Since the patients of both groups re-
ceived metformin as a hypoglycemic agent in addition to
dietary recommendations, we can attribute these effects in
patients of group 2 to the influence of a combination of met-
formin and quercetin. This was evidenced by a significant
decrease in insulinemia in both groups (by 1.3 and 2.4 times;
p < 0.05) with the normalization of the indicator in group 2,
a probable decrease with the normalization of the blood con-
tent of HbAlc as a marker of hyperglycemia duration (only in
patients of group 2 by 1.2 times; p < 0.05), as well as a signifi-
cant decrease in HOMA-IR by 1.3 and 2.4 times, respectively
(p < 0.05), as a marker of the IR degree (Table 2). Thus, we
noted the likely positive effect of statins, metformin, and EPL
in combination with quercetin on indicators of the blood
lipids, glycemia, and IR, which indicates quercetin’s own hy-
polipidemic properties, the ability to optimize blood glucose
and reduce the degree of IR.

Quercetin supplementation (150 mg/day) reduced systolic
blood pressure and plasma oxidized LDL concentrations in
overweight subjects in 5 weeks double-blind trial [15]. In ano-
ther study, quercetin does not affect the fasting serum con-
centration of total cholesterol and reduced the levels of HDL
cholesterol and apoAl in apoe4 carrier and reduced blood
pressure in obese carriers of the apo €3 /€3 genotype [16].

V. Briill et al. studied the effect of quercetin 162 mg/day
on overweight-to-obese patients with prehypertension and
stage | hypertension and concluded that quercetin supple-
mentation lower ambulatory blood pressure in hypertensive
patients [17]. Quercetin 500 mg/day also reduced systolic
blood pressure in women with T2DM [18]. M. Cruz-Cor-
rea et al. studied a combination of quercetin (20 mg) and
curcumin (480 mg) in five patients and found them to be
effective in people with familial adenomatous polyposis [19].
A combination of quercetin (20 mg) and curcumin (480 mg)
showed beneficial effect in dialysis-dependent cadaveric kid-
ney recipients [20]. In another clinical trial, quercetin 250 mg
(twice daily for 4 weeks orally) did not show any significant
effect on oral lichen planus [14].

Conclusions

Comprehensive therapy with EPL, rosuvastatin, and met-
formin in combination with quercetin in people with comor-
bid NASH, T2DM and DKD contributes to the elimina-
tion of the main clinical and laboratory symptoms of NASH
exacerbation, a probable decrease in the intensity of the
inflammatory process in the liver (a decrease in markers of
cytolysis, mesenchymal inflammation), reversal of steatosis
phenomena of the liver (a decrease in the degree of steatosis
according to SteatoTest data) due to the optimization of the
blood lipids with a decrease in the content of proatherogenic
low-density lipoproteins, cholesterol and triacylglycerols in
the blood, a probable increase in the content of antiathero-
genic high-density lipoproteins in the blood, contributes to the
normalization of glycemia, a decrease in insulinemia, in the
IR degree with elimination of the pathogenetic background of
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NASH. Combination therapy with the addition of quercetin
probably improved the effectiveness of the treatment for DKD
on the background of T2DM, contributed to a decrease in the
frequency of proteinuria, an increase in GFR, and a decrease
in the degree of hypercreatinemia.

The prospect of our further research in this direction is to
establish other pleiotropic effects of quercetin in comprehen-
sive treatment of various comorbid pathologies.
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Kourobivyyk 3.51., AHTOHIB A.A., PycHak-KayiiaHcbeka O.B., KaHboBcbka A.B.
BYKOBUHCHKNA AEPIKABHUM MEANYHUN YHIBEPCUTET, M. YepHiBLyj, YKpaiHO

Kopekuis KAiHiYHOro nepebiry HEAAKOroAbHOIrO CTEATOrenaTuTy Ta Aid6eTUYHOT XBOPO6U HUPOK
Y NALIEHTIB i3 LYKpOBUM Aia6eTom 2-ro Tuny

Pesiome. Axmyaavnicmo. AKTYa bHICTb MOIIYKY OTITUMATbHUX
METO/IiB JIIKyBaHHSI OCi0 i3 HEaJTKOTOJbHUM CTEATOTEITaTUTOM
(HACT), 110 po3BHMHYBCS Ha TJIi IYKPOBOTO 1iabeTy 2-ro TUITY
(L/12), 3yMOBJIeHA TUM, IO 1li CTAHW MalOTh HU3KY TPUYMHHO-Ha-
CJIIIKOBUX 3B’SI3KiB, a 32 YMOB PO3BUTKY /1iaOeTUYHOI XBOpOOU
Hupok (IXH) — e it MexaHi3MiB B3aeEMHOTO 00TsKeHHST. Mema:
3’5ICyBaTU MOXKJIMBUI BIUIMB KOMILJIEKCY MET(POPMiHYy, po3yBa-
CTaTUHY, eCeHIIaTbHUX (GoChOIiIiIiB i KBepLIETUHY Ha KIIIHIYHUI
repedir HeaJIKOroJIbHOTO CTeaTorenaTuTy, 1iabeTMYHOI XBOpoou
HUPOK, IIYKPOBOTO NiabeTy 2-T0O TUITY, a TAKOXK Ha CTaH JIMMiTHOTO
CreKTpa KpOoBi, MOKa3HUKM KOMIIEHcallii ByIJIEBOIHOTO OOMiHY,
CTYIiHb IHCYJIIHOPE3UCTEHTHOCTI, 1110 € YUHHUKAMM ITPOTpecyBaH-
Hs1 HACT i niabetnaHoi XBopoOu HUpOK. Mamepiaau ma menoou.
IIpoBeneHo HOCTIIKEHHS B AMHAMIL JTiKyBaHHs 60 Mali€HTIB i3
HACT, U2 ta AXH I-I1I cranii: y 48 3 vux (80,0 %) miarHoc-
toBaHo HACT nerkoro cryrens, y 12 (20,0 %) — cepenHboro.
CynytHboto matosoriero B 100 % xBopux Ha HACT 6yB 1rykpoBuit
niabet 2-ro TUIY CEPEeIHbOro CTYIeHs TSKKOcTi: y 15 (25,0 %)
BUIIAJKax — y CTaHi KommneHcauii, y 45 (75,0 %) — cyGKoMIIeH-
coBaHMit. Pesyavmamu. BinzdHauyeHO MO3UTUBHY Jil0 KBEPLIETUHY
1IOJI0 BMICTY B KPOBi XOJIECTEpUHY JIMONPOTEIHIB HU3bKOI LIiJIb-

HOCTI, SIKW 10 JIiKyBaHHs OyB minBuiieHuii B 1,8 paza (p < 0,05):
BiH 3HM3uBCs B 1,7 pasa (p < 0,05) B gpyriii TpyIri, a B mepImiit —
B 1,3 paza (p < 0,05). KommiekcHa Tepartisi 3 BKIIOUEHHSIM KBeplIe-
TUHY CIIpHYsIa BipOTiIHOMY 301JIbILIEHHIO PiBHSI aHTUATePOTeHHUX
JINMONPOTEiHIB BUCOKOI 1iiibHOCTI (B 1,3 pa3a, p < 0,05) 3 Hopma-
JT3ali€ro MOKa3HUKIB ITCs Hel, TOmi IK TpaauliiiHe JiKyBaHHS
B IIbLOTO KOHTMHTEHTY HE MPUBEJIO 0 CYTTEBUX 3MiH. Buchnosxu.
Kom6iHoBaHa Teparist rykpoBoro niabety 2-ro Tumny ta HACT i3
ITOIaBaHHSIM KBEPIIETUHY CIIpUsIa YCYHEHHIO OCHOBHMX KITiHi-
Ko-1abopaTopHuX cuMnToMiB 3aroctpeHHss HACT, BiporigHo-
MY 3MEHIIEHHIO iIHTEHCUBHOCTI 3aIaJlbHOTO MPOILECY B MEUiHII
(3BHMDKEHHST MapKepiB LUTOJi3y, ME3eHXiMaJIbHOTO 3amaJieHHsl),
KOHTPOJIIO CTeaTo3y MeYiHKU 32 paXyHOK OINTHMi3allii piBHS XO-
JIECTEPUHY ¥ TPUINILEPUIIB Y KPOBi, BipOTiTHOMY MiABUILECHHIO
BMICTY JIiMOMPOTEIHiB BUCOKOI IIiIIbHOCTI, HOpMaJli3alii TikeMii,
3HWXKEHHIO iHCYJIIHEeMil, CTyNeHs iHCYJTiIHOPE3UCTEeHTHOCTI. Takox
3pociia eheKTUBHICTb JIiKyBaHHs JIXH: 3MeH1ImIMcs npoTeinypist
Ta CTYIIiHb TillepKpeaTUHeMil, MiABUIIIIACS IIBUIKICTD KITyOOU-
KOBOI (hinbTpaliii.

Ki11040Bi €j10Ba: HeaIKOroJIbHUIA cTeaTorenaTuT; IyKPOBUIA JTia-
0er 2-ro Tumy; niabeTuyHa XBOpOOa HUPOK; KBEPLIETUH
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The effects of laparoscopic sleeve gastrectomy
on serum levels of growth hormone
and insulin-like growth factor 1

Abstract. Background. It is unclear exactly how bariatric surgery affects the body’s metabolic and physiological
functions. The purpose of the study was to assess the activity of growth hormone (GH) and insulin-like growth
factor 1 (IGF-1) levels in obese individuals before and six months after laparoscopic sleeve gastrectomy. Materials
and methods. This study included 52 patients with a body mass index (BMI) ranging from 35 to 56 kg/m? who
qualified for laparoscopic sleeve gastrectomy and had completed data at the 6-month postoperative follow-up. All
patients were clinically examined by a team of surgeons and a physician before operation. The serum levels of
GH and IGF-1 were assessed pre- and post-operatively. Results. The study included 52 patients with obesity who
were undergoing laparoscopic gastric sleeve surgery. Their mean age was 32.04 + 6.90 years. More than half of
the patients, 27 (51.9 %), were aged 19 to 32 years, 32 (61.5 %) patients were females, and 38 (73.1 %) had a BMI
of 35—49.9 kg/m?. There was a significant increase in the serum GH after the sleeve gastrectomy compared to
the pre-operative level (0.95 + 0.30 vs 0.62 + 0.40 ng/ml, p = 0.0001). IGF-1 also significantly increased after the
surgery: 117.13 £ 32.40 vs 102.63 + 33.90 ng/ml (p = 0.0001). Concerning BMI, there was no significant difference
in the GH mean for patients with a BMI of 35-49.9 and 50-56 kg/m? pre- and post-operatively: 0.6 vs 0.8 (p = 0.07)
and 0.9 vs 1 (p = 0.5), respectively. On the other hand, IGF-1 exhibited a significant difference before and after
surgery: 107.7 vs 88.9 ng/ml (p = 0.02) and 123.2 vs 100.7 (p = 0.03). Conclusions. This study concludes that
sleeve gastrectomy significantly increases the serum level of both GH and IGF-1 and, consequently, their effects
on disturbed lipid and protein metabolism in morbidly obese patients.

Keywords: growth hormone; insulin-like growth factor 1; sleeve gastrectomy; obesity

Introduction

Obesity is a chronic, progressive, complex condition in-
fluenced by aspects linked to endocrinology, metabolism,
genetics, and psychology. Currently, obesity is thought to
be a condition with persistent low-grade inflammation. As
a result, it causes modifications of several neuroendocrine
circuits [1].

Insulin-like growth factor 1 (IGF-1) and growth hormone
(GH) have major roles in aging, reproduction, and metabolic
control [2]. Increased body mass index (BMI) is accompanied
by a decreased growth hormone production and disorders of
lipid metabolism. As is common in most diabetic patients,
the blunted reaction and cortisol will increase the amount of
fat deposited around the waist [3]. In males with abdominal
obesity, GH treatment reduces the size of subcutaneous ab-
dominal adipocytes [4]. Many people with extreme obesity
have been observed to have low levels of IGF-1 [5, 6].

Ghrelin is another hormone that affects GH. The main
site of ghrelin synthesis is the fundus of the stomach. Ghrelin
displays strong GH releasing action. Circulating ghrelin le-
vels are lower in obese adults than in lean ones [7, §8].

According to B. Edén Engstrom et al., after bariatric sur-
gery, GH and IGF-1 levels, which had previously been re-
duced in very obese participants, increased at six months in
women, and at twelve months — in both genders [9].

However, normal and high levels of IGF-1 with low GH
have been reported in obese populations to a lesser extent
[10]. GH administration to patients who underwent bariatric
surgery prevents muscle bulk loss [11, 12].

It is still unclear how bariatric surgery affects the physio-
logical and metabolic processes.

Thus, the purpose of this research was to assess the GH/
IGF-1 axis activity in obese individuals both before and six
months after laparoscopic sleeve gastrectomy.
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Table 1. Patients’ distribution depending on age,

gender, and BMI
Parameters Subgroups n %
A 19-32 27 51.9
e group, years
ge grotp. y 33-43 25 48.1
Male 20 38.5
Gender
Female 32 61.5
35-49.9 38 73.1
BMI, kg/m?
50-56 14 26.9

Materials and methods

Study design. This prospective study was conducted in
Al-Hayat Private Hospital. It included 52 patients aged 19 to 43
with BMI ranging from 35 to 56 kg/m? who qualified for laparo-
scopic sleeve gastrectomy (either a BMI of > 40 kg/m? or those
with a BMI > 35 kg/m? and one obesity-related comorbidity).

Exclusion criteria: age < 14 and > 60 years; BMI above
60 kg/m? in those who are advised for preoperative intragas-
tric balloon; unfitness for surgery; revision surgery; GH-re-
lated diseases such as gigantism or acromegaly; abnormal
liver function tests and abnormal coagulation profile from
fatty liver disease.

Clinical examination and laboratory workup. Before sur-
gery, a team of surgeons and a physician assessed all patients
for fitness for general surgery through clinical and laboratory
investigations.

Patients were fasting the day before surgery and six
months later when their blood was drawn to evaluate
IGF-1 and GH levels and compare those results with the
BMI noted at each visit. After centrifugation at 3000 g for
10 min, the serum was separated and kept in aliquots at
—20 °C for 30 min after collection.

GH and IGF-1 levels were analyzed using indirect Simple-
Step Human ELISA kits following the manufacturer’s instruc-
tions. GH (adult male < 5 ng/ml, adult female < 10 ng/ml)
and IGF-1 (adult > 80 ng/ml) levels are considered normal.

Statistical analysis. With SPSS version 26, statistical ana-
lysis was carried out. The categorical data were shown as per-
centage and frequency, and the continuous variables as mean
and standard deviation (SD). A paired t-test was used to com-
pare mean GH and IGF-1 pre- and six months postoperative-
ly, and an independent t-test was used to compare mean GH
and IGF-1 depending on age, gender, and BMI. Error bars
with mean and standard deviation were used to compare GH
and IGF-1 pre- and six months postoperatively. A p-value
equal to or less than 0.05 was considered significant.

FEthical approval. All the participants signed informed writ-
ten consent forms. The ethical committee in the University
of Kufa, Faculty of Medicine, ID 243, authorized the study.

Results

The study included 52 obese patients undergoing laparo-
scopic gastric sleeve surgery. Their mean age was 32.04 £ 6.90
years, range from 19 to 43 years. Thirty-two patients (61.5 %)
were females, and the mean BMI was 46.900 * 4.238 kg/m>.
More details are demonstrated in Table 1.

As shown in Fig. 1, the serum GH level increased signifi-
cantly after the sleeve surgery compared to the pre-operative
level (0.95 £+ 0.30 ng/ml vs 0.62 + 0.40 ng/ml, p = 0.0001).

Fig. 2 showed that IGF-1 significantly increased af-
ter surgery compared to the pre-operative level (117.13 =
+ 32.40 ng/ml vs 102.63 £ 33.90 ng/ml, p = 0.0001).

When comparing mean GH among males, ir rose sig-
nificantly from 0.5 to 0.9 ng/ml postoperatively, with a p-va-
lue of 0.0001. The same results were found among female
patients: GH rose from 0.7 to 1.0 ng/ml, with a p-value of
0.0001, as shown in Fig. 3.

1.50
p = 0.0001
1.00 I
0.50 A 0.95
0.62
0.00 T 1
Preoperatively 6 months postoperatively

150.00
p = 0.0001
100.00
50.00 102.63 WAL
0.00 T 1
Preoperatively 6 months postoperatively

Figure 1. Comparison of the mean GH (ng/ml)
before surgery and 6 months after

Figure 2. Comparison of the mean IGF-1 (ng/ml)
before surgery and 6 months after

1.50
1.00
0.50 A
0.00 -
Male Female
Gender
| Preoperatively M Postoperatively |

200.0

p = 0.0001 p = 0.0001

150.0 A
100.0 A
50.0

0.0 -

Male

Female
Gender

| Preoperatively B Postoperatively |

Figure 3. Comparison of mean GH (ng/ml) depending
on gender and time of measurement

Figure 4. Comparison of mean IGF-1 (ng/ml)
depending on gender and time of measurement
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Table 2. Comparison of GH and IGF-1 (ng/ml) before and after surgery depending on age, mean + SD

GH IGF-1
Age group p-value p-value
Before surgery | After surgery Before surgery | After surgery
19-32 years (n = 27) 06+0.3 1.1+0.3 0.0001 1149+ 374 132.1 +35.6 0.0001
33-43 years (n = 25) 06+0.4 09=+04 0.0001 89.2 + 24.1 101.1 + 18.4 0.0001

Table 3. Comparison of GH and IGF-1 (ng/ml) before

and after surgery depending on BMI, mean = SD

GH IGF-1
BMI p-value p-value
Before surgery | After surgery Before surgery | After surgery
35-49.9 kg/m? (n = 38) 0.6 +0.3 0.9+0.3 0.0001 107.7 + 36.8 123.2 + 34.8 0.0001
50-56 kg/m? (n = 14) 0.8+0.4 1.0+0.3 0.0001 88.9 +20.1 100.7 + 16.4 0.0001

There was a significant increase in IGF-1 after sur-
gery among males and females (115 vs 125.7 and 94.9 vs
111.8 ng/ml, respectively, with a p-value of 0.0001) (Fig. 4).

Table 2 compares GH and IGF-1 according to the age
group of the patients. There was no significant difference in
the mean GH between younger and oldest patients preope-
ratively and postoperatively: 0.6 vs 0.6 ng/ml and 1.1 vs
0.9 ng/ml, respectively. There was a significant difference
in the mean IGF-1; the youngest patients had higher levels
before and after the surgery: 114.9 vs 89.2 ng/ml (p = 0.005),
and 132.1 vs 101.1 ng/ml (p = 0.0001), respectively.

Regarding BMI, there was a significant difference be-
tween GH and IGF-1 within the same BMI groups and
post-operatively, with a p-value of 0.0001. Table 3 demon-
strates more details.

Discussion

This study demonstrates that GH and IGF-1 values are
suppressed in morbidly obese patients when other endo-
crine aberrations are controlled, like uncontrolled diabetes
mellitus or hypothyroidism. This is similar to the results of
M.L. Hoglid et al., who found that IGF-1 and GH are low
in obese patients [13].

Based on the current data, it seems that the decreased
growth hormone levels in obese individuals are not caused by
increased IGF-1 feedback inhibition since severe obesity is
linked to a decrease in IGF-1 levels. In addition to lowering
GH production, obesity causes GH resistance in the liver by
reducing the number of GH receptors and changing down-
stream signaling, which lowers the amount of IGF-1 in the
blood [14]. However, some obese patients may have normal
or elevated IGF-1 [15].

These changes are reversed when patients lose weight, as
this study ratifies morbidly obese patients to restore their nor-
mal GH/IGF-1 axis six months after sleeve gastrectomy. This
is similar to the findings by X. Wang et al., who showed early
elevations of GH and IGF-1 after sleeve gastrectomy [16].

Although the results of K. Al-Regaiey et al. demonstrated
elevated GH after bariatric surgery, they reported that the
levels of IGF-1 did not change [17]. This may be attributed
partially to normal and high levels of IGF-1 that have been
reported in obese populations, especially those with diabetes
mellitus. Moreover, insulin can bind to the IGF-1 recep-
tor, and IGF-1 can bind to the insulin receptor, stimulating
growth and hypoglycemic effects. Hyperinsulinemia and
insulin resistance usually improve as weight reduces.

This study demonstrates that female obese patients have
overall lower GH and IGF-1 levels, but compared to males,
they have higher GH and lower IGF-1 preoperatively with
no difference after sleeve gastrectomy. This is equivalent to
L.E. Dichtel et al., who addressed 50 patients [18].

Regarding age and BMI, this study shows no statistically
significant differences among the age and BMI subgroups, with
all assumed restored GH/IGF-1 axis to normal six months
after surgery. This is comparable to the results of M.H. Sohouli
et al. who found a statistically significant rise in IGF-1 in all
BMI groups and those aged < 40 years, but not in patients aged
> 40 years (IGF-1 increased, but not significantly) [19].

Conclusions

This study concludes that sleeve gastrectomy significantly
increases the serum level of both GH and IGF-1 and, conse-
quently, its effects on disturbed lipid and protein metabolism
in morbidly obese patients.
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BnAuB AGNAPOCKONIYHOT PYKABHOT FACTPEKTOMIi HO CUPOBATKOBI MOKCA3HUKM FOPMOHY POCTY
TA iHCYAIHOMOAGHOro dakTopa pocrty 1

Pe3iome. Axmyaavnicms. Bruius GapiaTpudHol Xipyprii Ha Me-
TaboJiyHi i ¢izionoriuni GpyHKIIiT opraHi3aMy oCTaTOYHO He 3’s1-
coBaHuil. Mema docaidxcenna: OLIHUTUA MOKA3HUKU TOPMOHY
pocty (I'P) ta incyaiHomnonioHoro dakropa pocty 1 (IOP-1)
y JIIoAel i3 OXKMPiHHSIM J10 i yepe3 IIicTh MiCsLiB Micias Jana-
POCKOMIYHOI pyKaBHOI ractpekTtoMii. Mamepiaau ma memoodu.
JlocnimKeHHsT BKJIOYago 52 MmauieHTiB 3 iHAEKCOM MacH Tija
(IMT) Bin 35 10 56 Kr/m?, y sKux OyJy TIOKa3aHHS It IPOBE-
NIeHHS JIalapoCKOITiYHOT pyKaBHOI TacTPEKTOMii Ta SIKi Maau
MOBHi JaHi 3a pe3yJbTaTaMK 6-MiCSYHOTO Micas0MnepaliiHoro
crioctepexeHHs. [lepen BTpydaHHSIM yci MallieHTH TaKOX Mpoii-
IIIJTA TIOBHE 3araJbHOKJIiHIiYHE o0cTexkeHHs1. CUpOBAaTKOBI piBHI
I'P ta I®P-1 ouiHoBanu no Ta micas onepalii. Pesyibmamu.
Ilix cocTepexxeHHSIM TiepeOyBaio 52 Malli€eHTH 3 OXUPIHHSM,
SKi TIepeHecIN JIaMapoCcKOMiyHy pyKaBHY TacTpeKToMito. IxHiit
cepenHiii Bik cranoBuB 32,04 £ 6,90 poky. binbliie nosoBuHu
XBopux, a came 27 (51,9 %), 6ynu Bikom Bin 19 10 32 pokis, 32
(61,5 %) nauienTtu 6ynu Xinkamu, a 38 (73,1 %) manu IMT 35—

49,9 xr/m?. BigzHavasocsi BiporinHe 301IbIIIeHHSI CUPOBATKOBOTO
piBHs I'P micist BrpyyaHHSs MOPiBHSIHO 3 IepeaonepaliiHuM piB-
Hem (0,95 + 0,30 ur/ma nipotu 0,62 + 0,40 ur/miu, p = 0,0001).
Vmict IOP-1 Takox BiporimHO MiABUILUBCS MIiC/Ist TACTPEKTOMII:
117,13 % 32,40 ur/ma npotu 102,63 £ 33,90 ur/mi (p = 0,0001).
Hlomo IMT, To He crocTepirasocst CyTTEBOI Pi3HUII B cepe-
HboMy piBHi ['P y mauienTiB 3 IMT 35—-49,9 i 50—56 kr/m? 1o Ta
micast BrpydanHs: 0,6 mporu 0,8 Hr/ma (p = 0,07) i 0,9 nmpotu
1,0 ur/ma (p = 0,5) BinmoBigHo. 3 iHIIOTO 6OKY, TPOIEMOHCTPO-
BaHa BiporigmHa pizHuus B piBHi I®P-1 no Ta micas onepatrii:
107,7 nportu 88,9 ur/ma (p = 0,02) ta 123,2 npotu 100,7 Hr/ma
(p = 0,03). Bucnosku. Y 11boMy MOCTiIKEHHI 3p00JIEHO BUCHO-
BOK, 1110 pyKaBHa racTpeKTOMisi 3HAUHO MiIBUIIYE CUPOBAT-
koBuii piBeHb I'P ta I®P-1 i, oTxe, mocuitoe ixHiil BIJIMB Ha
MOpYUIeHU JTinigHMii Ta 6i1IKOBUIT MeTaboJIi3M y MALli€HTIB i3
MaTOJOTIYHUM OXKUPIHHSM.

Ki11040Bi c10Ba: ropMoH pocTy; iHCYIiHOMOAIOHMI (paKTOp poc-
Ty |; pyKaBHa racTpeKTOMisT; OXKUPiHHS
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BUKOPUCTAHHSA iIMYHOTICTOXIMIYHOIo
Mapkepa HBME-1 AAq ontuMisauii
AIGrHOCTUKUN POAIKYAAPHUX KOAPLUHOM

Pe3tome. AKTyanbHicTb. Y KiiHIYHIVi npakTyLi HEPIAKO TpanasTbCA NayieHTy 3 fiarHo3amm JO6POsIKICHOI ¢ho-
nikynsapHoi ageHomu (PA) i honiKynsapHOI MyXmHN 3 HEBU3HAYEHUM MOTEHLIarIoM 3/108KICHOCTI, L0 MOBUHHI 6y Tn
3MIHEHI Ha fgiarHo3u 3/105KICHUX MPOLEeciB Yepes peunamB 4m MetactasdyBaHHSs, SIKi CrioCTEPIratoTbCs i3 HacoM.
Mera: ontumisysatu anghepeHuianbHy giarHocTuky Mix DA i honiKysspHO KapLMHOMOK LNTOMOZIOHOI 3a5103u
(LL3) winsxom BukopuctaHHs iMyHorictoximidHoro (IFX) mapkepa HBME-1 Ha rictonoriqHoMy matepiarsi XBopux,
AIKI 6ynIM poornepoBaHi 3 nNpuBoay BY3/10BOro 306a 3 UMUTOOMYHUM BUCHOBKOM 3a kKiacugikayiero Bethes-
da lll, IV, V. Marepiann ta metoaun. [JocnigxeHo 124 xBopi, siki 6yv rpoorneposaHi 3 npusogay GOosiKynsapHux
BY3/10BMX HOBOYTBOPEHbL 3 LYATOJSIONYHUM BUCHOBKOM 3a Bethesda Gray zone i Manu ricTonoriqHui BUCHOBOK:
ornikynspHa kapymHoma LmMTonogiéHoi 3anoam — 23 (18,55 %); ®A — 101 (81,45 %). lMNposegerHwi IFX aHani3
3 BUKOPUCTAHHSIM MULLAYNX MOHOKJIOHAlIbHUX aHTUTIn npotu mgcekoro HBME-1 (Bio SB, CLUA). Kputepii
oyiHkun Bigrnosiganu cuni 3abapsrneHHs (Big 0 go 3). Pesynbratn. 3a cunok iHTeHeuBHOCTI IFX 3abapBreHHs
MPOCTEXYETLCA 30iNbLLUEHHS BigcoTKa fiarHo3y ¢honikynspHoi kapymHomu L3 (p < 0,05): 0 — 0 %, 1 — 12,7 %,
2—25%,3— 36,4 %. MoBTOpHO riepernisiHyTi NaToricTonoriyHi BUCHOBKU oo DA, siKi Masim HavicusibHILLY
peakuito 3abapsrieHHs1. [pu ybomy B Tpbox (2,97 %) Bunaakax giarHo3 6yB 3MiHEHU Ha GOOmiKYIAPHY KapUuHOMY
L1Y3. BigrnosigHo 3arasibHa KiflbKiCTb BCTAHOBIEHUX BUNAaAKIB GooniKynsapHoi kapymHomu L3 36inbumnacs 4o 26
(20,96 %). Li Bunagku nokasanm Job6puvi MO3UTUBHWMI pe3yrbTat 3actocyBaHHs IMX gocnigxernHs 3 HMBE-1 Ha
npenapatax @A 3 MeTOr [iarHOCTUYHOro foLyKy ¢onikynspHoi kapymHomu 3. BucHoBkn. HBME-1 moxe
cnyrysatu IFX mapkepom A5 augpepeHyianbHoi giarHocTukm mMixx @A i chonikyrnsipHoro kapumHomoro L3 oo
BUnagkKis, siki giarHoctysBannck ik @A, OCKINbKU M1icsIs NpoBeaeHoro JOCigXeHHs y 2,97 % XBOpUX giarHo3 6yB8
3MiHeHWVi Ha ¢ponikynsspHy kapuymHomy LL3.

Knro4voBi cnoBa: wuronogi6Ha 3a5103a; onikynspHa KapuymHoma; GhosikynsipHa nyxaMHa 3 HeBU3HA4YeHUM
roTeHuyianom 3nosikicHocti; HBME-1

Bctyn

V KJTiHIYHII TpaKTULi HEPIAKO TPaIUISIOTHCS Malli€HTH
3 JliarHo3aMu 100posiKicHOI (otikyspHoi aneHoMu (DA)
Ta (POJiKyJSIpHOI MyXJIMHU 3 HEBU3HAUYEHUM ITOTEHIIia-
JIOM 3JI0SIKiCHOCTI, 110 TTOBMHHI OyTH 3MiHEHi Ha OiarHO3
3JI0SIKICHUX TYXJIMH Yepe3 pelrauB U MeTacTa3yBaHHS,
SIKi CITOCTEpPIraloThCs i3 4aCOM i MOXYTb CTAaTH IIPUINHOIO
cMmepri [1]. Ha octatouHoMy MOpdOI0riYyHOMY HOCTIKEHHI
iCHy€ miarHOCTMYHA mwieMa y Bepudikailii ¢poaiKyIspHUX

KaplMHOM 1uTonoAioHoi 3ano3u (PKII3) cepen xBopux,
sIKi OyJIM IPOOTIEPOBaHi 3 MPUBOIY BY3J0BOI0O 3004 3 IIMTO-
JIOTIYHMM BMCHOBKOM BiIIOBigHO 10 Kiacudikaiii Bethes-
da III, IV, V [2].

Mopdoorivni 36irn Mixk DA i ®KIIL3, siki MarOTh CX0-
XKi MiKpodOIiKyIu, CIIPUYMHSIOTh JialrHOCTUYHI TPYIHOILL
[3, 4]. Y Takux BUmagKax OCHOBHUM CITOCOOOM TiCTOJIOTi4-
HOI iarHOCTUKM CTa€ PO3TJIsiA CepiliHUX 3pi3iB KaICcyau
BYy3J1a U BU3HAUYEHHSI iHBa3ii B KaIlCcyJy By3Jia i 3a il Mexi.
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Ta6nmysi 1. BucHoBku [17[] BignoBigHO [o LUTOJIOriYHOro BUCHOBKY 3a KaTeropieto Bethesda lil, IV, V

Pesynbtat N OKLS (n = 23) ®A (n=101)
Kateropis Bethesda N % N %
Il 0 0,0 14 13,9*
v 10 43,5 65 64,3
\Y% 13 56,5 22 21,8

lpumitka:

3actocyBaHHs imyHoricToximiuHoro (IT'X) mocmimkeHHs
MiIBUIIY€E BUSIBJICHHSI TUPEOITHOTO paKky B CYMHiBHMX MOP-
domoriyHux Bumankax [5]. OmHUM 3 TaKUX OiaTHOCTUYHUX
MapKepiB € MapKep eHA0TeJIil0 KiCTKOBOIO MO3KY JIOAUHU
1 (Hector Battifora mesothelial-1, HBME-1) [6, 7]. Tomy
MpaBWIbHA MiarHOCTUKA 3 TTOAATBIINM BilMOBIAHUM JIiKy-
BaHHSIM CIIpUSI€ TTO3UTUBHOMY MPOTHO3Y |8, 9].

MeTta nocaiaKeHHs: ONTUMI3yBaTU IUdepeHIliaabHy
niarHocTUKY Mixk DA i @KIII3 nuisixoMm BUKOPUCTaHHS
iMmyHoricToximiyHoro mapkepa HBME-1 Ha ricTonoriuno-
My MaTepialli XBOpuX, sIKi Oy MpooIiepoBaHi 3 MPUBOAY
BY3JIOBOTO 300a, i3 IMTOJIOTIYHUM BICHOBKOM 3a Ki1acudi-
Katiero Bethesda 111, IV, V.

MarepiaAm Ta meToamn

Y nocnimxenHs yBiiuu 124 xBopi Bikom Bix 15 no
80 poxkiB (cepenHiit Bik 47,5 = 1,3 poky), IKUM Oy/Iu BU-
KOHaHi orepatii B YKpaiHCbKOMY HayKOBO-IPAaKTUYHOMY
LEHTpPi eHIOKPMHHOI Xipyprii, TpaHCIUIaHTallii eHIOKPUH-
Hux opraHiB i TkKaHnH MO3 Ykpainu 3 2017 o 2021 pik
3 IPUBOIY (POMIKYISIPHUX BY3JIOBUX HOBOYTBOPEHD i3 11~
TOJIOTIYHUM BMCHOBKOM, KJIaCU(iKOBaHUM 3a CUCTEMOIO
Bethesda (2017 pik) sk kateropii 111, IVi V (Gray zone).

Bynu oTpumaHi BUCHOBKHY IATOTICTOJOTIYHUX JOCTi-
mxenb (MTO): K3 — 23 (18,5 %), DA — 101 (81,5 %).
V Bcix Bunaakax I1I'JI 6yno monmoBHeHo IT'X mocmimkeH-
HSIM 3 BUKOPUCTAHHSIM MUILIAYMX MOHOKJIOHAJIbHUX aH-
tuTin npotu moackkoro HBME-1 (1 : 500; kar. Ne BSB
3459; Bio SB, Bioscince for the World, Santa Barbara,

%
100
80
75,0 e
607 gg9 87,3 ’
40 A
- .
o _JIII -
+++
(n= 27 (n= 55) (n = 20) (n=22)
IHTEHCMBHICTb
| B Pake Paky Hemae |

PucyHok 1. IHTeHcuBHicTb 3abapsreHHs IFX peakyii
HBME-1 i BcTaHOBnEeHHS giarHo3y ®KILLI3
Mpumitka: * — pi3HNLS 3a iIHTEHCUBHICTIO 3a6apB/IeHHS

3Ha4qywya (p < 0,05).

* — pisHUYysa mMix rpynamu 3Hadywa (p < 0,01).

CIHIA) i cucremu Bisyanisaiii ¢pipmu DACO. Tlpoueny-
Py AOCiAXEHHS TPOBOAWIN B CYBOPiii BilMOBIiTHOCTI 10
IHCTPYKIIiii.

Ouinka pesynabtaTiB [ITX mocnimkeHs Oyiaa nposeneHa
BiJIMOBITHO 10 IHTEHCUBHOCTI CUJIX 3a0apBJAEHHS Ta TLJI0-
1Ii [UTOIIa3MaTUYHO-TIO3UTUBHUX KJIITUH, a came: () 6a-
JIiB — BiICYTHIiCTb KOJIbOpPY, 1 6an — ciaaduii, HermuOOoKMiA
JKOBTHU KoJlip, 2 6ajiu — MOMipHO BUpPaXXEHUI KOBTUI
i 3 6ayim — SICKpaBO BUPAXEHUI KOPUUHEBUMA. Y KOXHIM
cekuii mmig MikpockornoM (X 400) BumamkoBo oOupain
5 TUMOBUX AUISIHOK i B TIOJIi 30pY MPOBOAWIU ITiAPaXyHOK
KJITUH, pe3yJbTaT Oy/Iu ycepeaHeHi. YacTKy MO3UTUBHUX
KJIITMH BUKOPUCTOBYBAJIU JIJISI OLIHKM 32 TAKUMU KpUTEPi-
amu: 0 6anis — 0 %; 1 6an — 1-25 %; 2 6anu — 26—50 %;
3 6anmu — 51-75 %; 4 6anu — 76—100 %. Ouinka IT'X go-
CJIIIKEHHST: 3pa30K BBaXKaBCs IIO3UTUBHUM, SIKIIO J0OYTOK
LIMX JBOX 0ajiiB OyB > 6 OatiB.

PesyAbTaTH

Cepen 124 xBopux, IKUM OyJIM BUKOHAaHI onepallii Ha
13 3 nmpuBoay (oOMiKyISIpHUX BY3JIOBUX HOBOYTBOPEHb
3 IMTOJOTIYHUM BUCHOBKOM, KJacu(iKOBAaHUM 3a CUCTE-
Moo Bethesda sik xateropii 111, IV i V (Gray zone), Oyiu
otrpumMani Taki BucHoBku [1T1: ®KII3 — 23 (18,5 %),
DA — 101 (81,5 %) (Tabm. 1).

SK BUIHO 3 HaBEeACHUX TAaHUX, PU 30iTbIIEHHI KaTero-
pii Bethesda 3a IMTOIOTiYHMM BUCHOBKOM CITOCTEPIira€ThCsI
3poctanHs BusiBjieHHs @KII3 ripu rictojorivyHoMy a0CTi-
mxeHHi (p < 0,01). Tak, npu kateropii 111 (14 Bunankis)
B >KOJTHOTO XBOPOT'O He 0yJ10 BCTaHOBJIeHO niarHo3y OKIII3,
npu IV kareropii Takux miarHosis Oymo 10, a mpu V — 13
pumnankis OKII3.

V po6oTi gocmimkeHa 3MiHa iHTEHCUBHOCTI 3a0apBJIeH-
Hs ITX peakuii 3 HBME-1 nipu Businenni ®KIII3 y noci-
JKyBaHUX XBopuX (puc. 1).

3a inTeHcuBHicTIO [I'X 3a0apBiieHHST TPOCTEXKYETHCS
30inblIeHHs Bincorka aiarnozy @KII3 (p < 0,05): 0 —
11,1 %; 1 — 12,7 %; 2 — 25,0 %; 3 — 36,4 %. diarpama
NIEMOHCTPYE 30ibIIEHHS BiICOTKA BUSIBICHHS paKy abo
BipOTiTHOCTI 10r0 BUSIBICHHS IIPU 30iIbIIEHHI iHTEHCHUB-
Hocri IT'X peakuiit HBME-1.

Cepen BUIAIKIB, sIKi JiarHOCTyBaluCh K DA i maau
MO3UTUBHY peaKllito 3a0apBJIeHHsI, MicCJIsl IPOBEAEHOTO I10-
BropHoro [TJ]y tpeox (2,97 % Bin Bcix PA) Bunankax mei
niarHo3 O0yB 3MiHeHuit Ha DKIII3 (Tab. 2).

Otxe, 3arajbHa KiJbKicTh BcraHoBIeHUX DKII3 Ha
riCTOJIOTiYHOMY MaTepiali XBOpuXx, sIKi OyJIu IpooIie-
pOBaHi 3 MPUBOAY BY3JIOBOTO 300a 3 IIUTOJIOTIE€0, sIKa
Binmosinana kiacugikaiii Bethesda 111, 1V, V, 36inbmm-
Jnack 10 26 (20,96 %). Lli Bumanku moxkasajiy MO3UTUB-
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Ta6nmys 2. IHTeHcuBHICTb 3a6apBneHHs IFX

peakuyii HBME-1 i amiun B rpynax ®KLU3 i ®A

nicns nposegeHoro nostopHoro 4

Pesynbtat NCQ ®KILU3 (n = 26) ®A (n =98)
IHTeHcuBHICTb
3abapBneHHs (y 6anax) n % N %
0(n=27) 3 11,5 24 24,5
+ (n = 55) 8 30,8 47 47,9
++ (n = 20) 7 26,9 13 13,3
+++ (n=22) 8 30,8" 14 14,3

Mpumitka: * — pisHULs 3 Nigrpynoro 3a iHTeHcuBHICTIO 3abapBrieHHs1 3Ha4vywa (p < 0,05).

Ta6nuus 3. lNMoka3HUKN egheKTUBHOCTI 3acTtocyBaHHs IMX peakyii HBME-1 y giarHoctnyHomy rowyky ®KILY3, %

Pesynbtatn Tecty
Moka3Huk +, ++ 260 +++ ++ 260 +++ +++
3HaveHHA | 95% Ol | 3HadyeHHs | 95% Al | 3Ha4veHHa | 95% [l

YyTtnueicTb (Se) 88,5 69,9-97,6 57,7 36,9-76,7 30,8 14,3-51,8
CneuudivHictb (Sp) 245 16,4-34,2 72,5 62,5-81,0 85,7 77,2-92,0
MporHocTMYHa 3Ha4YLLICTb MO3UTUBHOMO . . -
peaynbraty (PPV) 23,7 20,6-27,1 35,7 26,0-46,8 36,4 21,2-54,8
lMporHocTMYHa 3HAYYLLiCTb HEraTUBHOIO

peayneTaty (NPV) 88,9 72,3-96,1 86,6 80,2-91,1 82,4 78,1-85,9
HiarHocTnyHa edbekTnBHiCcTb (Accuracy) 37,9 29,4-47 1 69,4 60,4-77,3 74,2 65,6-81,6

HUI pe3ynbTaT 1moao 3actocyBaHHs II'X nocnigxeHHs
3 HMBE-1 Ha npenaparax @A 3 MeTO0 I1iarHOCTUYHOTO
nomyky @KIIL3.

JI1s1 OLiHKY 3HAYYILIOCTi OTpMMaHUX pe3yabTaTiB i iX
CTaTUCTUYHOI BipOTiTHOCTI HaMU OYJIO 3aCTOCOBAHO CTATUC-
TUYHE MporpaMHe 3a0e3nedeHHs 1j1s1 0ioMeTUYHUX T0CITi-
mxeHb MedCalc. Pe3ynbratu HaBeneHi B Ta0I. 3.

Tax, niarHoctuyHa edexkTuBHicTh Mapkepa HBME-1
30UTBIIYETHCS 3 MiABUIIEHHSIM iHTeHcUBHOCTI 1I'X peakii
i nocsrae 74,2 % nipu MaKCUMaJIbHO MOXKIIUBIi iHTEHCUB-
HocTi. [1pu nuboMy crienndiyHiCTh TECTY € BUCOKOIO i cTa-
HOBUTH 85,7 %, HATOMICTb Yy TJIMBiCTh € HU3bKOIO — 30,8 %.

O6roBopeHHs

[lyHkuiiiHa Gioricisi y XBOpUX 3 BY3JI0BOIO MaTOJIOTIEI0
113 3 momaaplIMM LUTOJOTIYHUM JOCTII)KEHHSIM He € a0-
COJIFOTHO HAaJiiTHUM MOCIHIIKeHHSIM UIsT AudepeHIiaii
IO0OpOosIKicHUX i 370siKicHUX myxjuH [10]. Oco6auBo 11e cTo-
CYETBCS MYXJIMH, IKi MatOTh (hOJTIKYJISIPHUI XapaKTep pocTy,
1o Bianosinae knacudikauii Bethesda I11, IV, Vinop’s3a-
HO 3 TPyIHOIIIAaMM OLiHKY KaIICYJIsIpHOI iHBa3ii [11].

[IpoGaemu, mo BuHUKaIOTh 1ia yac I1T'J] nmpu Bcta-
HoBieHHi aiarHo3y ®KII3 cepen oiKyasIpHUX MYXJIUH
1113, noB’s13aHi 3 iX IEBHUMM CXOXXKMMHU O3HAKaMM, a CaMe
HasIBHICTIO MiKpodoJIiKyiB, Mikposiaep. BuzHaueHHs Ha
CepiliHMX TICTOJOTIYHMX 3pi3aX iHBa3ii B Karicyy By3ja Ta
3a 11 MeXi 3aJIUIIAETHCS OCHOBHUM KPUTEPIEM MiaTHOCTUKU
GKII3 [12]. Ipu oMY 3aBXKAM 3aTUIIAETHCS MIMOBIp-
HiCTbh TOTO, 11O TiCTOJIOT MPOITYCTUTD JaHY O3HAKY i He Oye
BCTAaHOBJIEHO AiarHO3 TUPEOIMHOIO PaKy, 110 MPU3BOIUTH
IO HEBIMIOBIMHOTO BeleHHS MalliEHTa, a B MAOYTHbOMY
MOXKe MPU3BECTU 10 PeUMAUBY (MPOJOHTAllii) 3aXBOPIO-
BaHHd [13].

3acrocyBaHHs MeBHUX MapKepiB Ha IT'X mociimkeHHi
CIIPUSIE TIOJIMIIEHHIO AiaTHOCTUKU TUPEOITHOTO paKy Mpu
CYMHiBHUX TicTtosoriynux Bumnaakax. HBME-1 € ogHum
3 TaKUX MapKepiB, 110 JIEMOHCTPYE BUCOKY CIEeLIU(iuHICTh
(63—94 %) [14]. Binomo, o HBME-1 MicTuThCS B MiKpo-
BOPCHUHKAX Me30TeliaJlbHUX KJIITUH (MeMOpaHHUI aHTH-
TeH), 1oro (DYHKIIiST 9iTKO He Bu3HadyeHa. [lomymsipHicTh
3actocyBaHHd HBME-1 cnoctepiraetbcst mpoTsiroM oc-
TaHHBOI AeKAIU ITiC/IsI JOCiIKEeHb OT0 MPOSIBIB IIPU T0-
OposikicHMX i 37osiKicHuX ypaxkeHHsx L13. Tak, ekcripecist
HBME-1 BincyTtHs y HopMmasbHiii TKaHuHi 1113 Ha BigMiHy
BiJl 37TOSIKICHUX TTyXJTMH.

Ha choronHi icHye HU3Ka AOCIIXEHb, SIKi MOBiIOM-
JISTIOTH TIPO Pi3Hi mposBu ekcrpecii 6inka HBME-1 y pi3-
HUX TUIIaX TKaHUH audepeHuiiioBaHoi kapuuHomu 1113,
C. Vella 3i cniBaBt. BussBuan, mo HBME-1 3ne6inbiioro
TMPUCYTHIN y 3TOSIKICHUX TKAHWHAX 1 BiICYTHi a60 10~
raHo 3abapBIeHU TTpK JOOPOSKICHUX ypakeHHsX [16].
IcHyIOTBH HOCTiIKEeHHSI, SIKi TTOBITOMJISIIOTH PO HASIBHICTh
i BilmoBigHy KopeJsuilo ekcrpecii 6iika HBME-1 Ha IT'X
Ta imyHoumToXiMiuyHuX 3pa3kax [17]. E.D. Rossi 3i criBaBrT.
ToKa3aJiu, 1o B 37osKicHux myximHax 13 HanmipHa ekc-
npecis HBME-1 tparmsierbest y 78,8 %, nipu naminspHiii
kapuyHomi 113 — y 87,3 %, nmpu ®KII3 — y 65,2 %. AB-
TopaMu oBeneHo, o HBME-1 mae 82,1 % crieuudiuHocTi
y BUSIBJIEHHI 3710siKicHuX myxiuH L3 [18].

A.R. Murtezaoglu i cmiBaBT. 1OBeJIM, 110 CEPEIHS
crenuivHicTh i uyTnuBictb HBME-1 ctranosuts 85,4
i 78,3 % BinmosimHo [19]. HaBeneHi miTepatypHi maHi
IIOAO Pe3yJbTaTiB HOCHIIXEeHb CHeUM(PIYHOCTI I IyT-
JIMBOCTI BUKopucTtaHHsi mapkepa HBME-1 uinkom
30iraroTbCs 3 JTaHUMM HAIIOTO MOCIIAKEHHS, Y SKOMY
nmiarHocTrYHa epekTuBHIcTh MapKepa HBME-1 mpu mak-
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cuManbHiit inTeHcuBHOCTI IT'X peakuii cranoBuna 74,2 %
rpu crienudivHocTi 85,7 %. Y niTepaTypi IOMOBiTaETHCS
IpO MOXJIMBICTh XMOHUX OiaTHO3iB, IO B MOJAJIBIIO-
MY TIPU3BOAUTH J0 HEBIIMOBIAHOTO BEIEHHS IMalliEHTa
i BAHUKHEHHSI PelMIMBY 3aXBOPIOBaHHs. Y HAIIOMY J10-
CJIIKEeHHI Mmicast mpoBeaeHoro nosropHoro [T/ y Bu-
naakax A, siki Maau MO3UTUBHY peakilito 3a0apBICHHS
HBME-1, y Tppox (2,97 %) xBopux niarHO3 OYB 3MiHEHUIA
Ha OKIII3.

TlonepenHi BnacHi pe3ynbTaTi TAKOXK MPOAEMOHCTPYBa-
JI 301JIbILIEHHS YaCTOTH BUSIBJIGHHSI paKy 3 TiABUILIEHHSIM
kateropii Bethesda. 3acTocyBaHHSI CTaTUCTUYHOIO MPO-
rpaMHoOro 3abe3rnedyeHHs 1Jisl 6iOMeIUYHUX JOCTiIKEHb
MedCalc BUSIBUIIO, 1110 TTO3UTHBHA IIPOrHOCTUYHA I[iIHHICTh
tecty ekcripecii HBME-1 cranosuia 80 % (95% nosipunit
inTepBan 38,4—96,3 %), niarHocTUYHA e(EeKTUBHICTb —
92,9 % (95% nosipunii inTepsan 66,1—99.8 %). Lli nani
CBimYaTh MPO BEJMKUIA MTOTEHIIia)l TeCTy, OJHAK Yyepe3 He-
BEJIMKY KiJIbKiCTb CIIOCTePEXKEeHb JOBipYi iHTepBaIu ayxXe
mmpoxki [20].

BucHoBKMU

HBME-1 moxe ciyryBatu 1I'’X mapkepom 1t nude-
peHuianabHOI giarHocTuku Mixk ®A i OKIII3. Ha ricrosio-
riuHomy Matepiani MDA y XBopuXx, sIKi OYJIM TTpOOIepOBaHi
3 TIPUBOJIY BY3JIOBOI'O 300a 3 LIMTOJOTiYHMM BUCHOBKOM
Bethesda III, IV i V, micisg nmpoBeneHOro MOCIiIXKEHHS
y 2,97 % xBopux miarHo3 0yB 3miHeHuit Ha ®KII3. He-
00XiHE TIPOJOBXEHHS NOCHIIKEHHS IJII OTPUMaHHS
OLTBII BipOTiAHUX CTATUCTUYHUX JAHUX TTPO BUKOPUCTAH-
Ha HBME-1 mono pizHux ypaxens II13. 3acTtocyBaHHsa
HBME-1 sk IT'X mapkepa mjist DA 1ormomMosxe CBOEYaCHO
Busut OKIII3 i 1acTh MOXKIJIMBICTD MOJATIBIIOTO BEASHHS
MAalli€HTa BiIMIOBITHO IO JiarHO3Y.

Konduikr inTepeciB. ABTOpU 3asIB/ISIIOTH IIPO BiICYTHICTh
KOHITIKTY iHTepeciB i Bj1acHOI (piHaHCOBOI 3alliKaBJIEHOCTI
MpU MiArOTOBIIi 1aHOI CTAaTTi.
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Use of the immunohistochemical marker HBME-1 to optimize
the diagnosis of follicular carcinomas

Abstract. Background. In clinical practice, there are often patients
with a diagnosis of benign follicular adenoma (FA) and follicular
tumor with an uncertain malignant potential, whose diagnoses must
be changed to malignant processes due to relapse or metastasis
observed over time. The purpose of the study was to optimize the
differential diagnosis of FA and follicular thyroid carcinoma (FTC)
using the immunohistochemical (IHC) marker HBME-1 on the
histological material of patients who were operated for nodular
goiter with a cytological conclusion corresponding to the Bethes-
da categories 111—V. Materials and methods. One hundred and
twenty-four patients underwent surgery for follicular nodular neo-
plasms with a cytological conclusion according to Bethesda Gray
zone and had a histological diagnosis of FTC in 23 cases (18.55 %)
and FA in 101 cases (81.45 %). IHC analysis was performed using
mouse monoclonal antibodies against human HBME-1 (Bio SB,

USA). Evaluation criteria corresponded to the strength of staining
(from 0 to 3). Results. According to the intensity of IHC staining,
there was an increase in the diagnosis of FTC (p < 0.05): 0 — 0 %,
1 —12.7 %, 2 — 25 %, 3 — 36.4 %. Histopathological findings
were reexamined for FA that had the strongest staining reaction:
in 3 (2.97 %) cases, the diagnosis was changed to FTC. Accor-
dingly, the total number of detected FTC increased to 26 (20.96 %).
These cases showed a good positive result regarding IHC study with
HMBE-1 on FA preparations for a differential diagnosis between
FA and FTC. Conclusions. HBME-1 can serve as an IHC marker
for the differential diagnosis of FA and FTC in cases considered as
FA, as after the study, the diagnosis was changed to FTC in 2.97 %
of patients.

Keywords: thyroid gland; follicular carcinoma; follicular tumor
with an uncertain malignant potential; HBME-1
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Poroswi KO.€.", Binookui O.B.", YweHko O.I.2, binooku B.B.", CemeHeHko C.b."
" BYKOBUHCBLKN ASOXKABHU MEANYHUU YHIBEDCUTET, M. YepHiBLi, YKpQiHa
2 YepHiBeLibknii HOLIOHAAbHWV YHIBEpCUTET iMeHi KOpis @eabkoBuya, M. YepHisLy, YkpaiHa

PoAb rictorematnyHux 6ap’epie
T MOXXAUBOCTI BAKOPUCTOHHS METOAB
MOASPU3ALLINHOT 6iOMeANYHOT ONTUKU
B AIOrHOCTUL,i OBTOIMYHHOIO TUPEOIAUTY

Pe3stome. AkTyanbHicTs. [TopyLueHHs LinicHOCTI ricToreMaTnyHmnx 6ap’epis (reMaToeHLegasiyHoro, reMaToTecTyKy-
JIIPHOro, reMarooTasibMi4HOro, remMatonabipuHTHOro, remMaToTUPEOIAHOro) MPU3BOAUTL 4O aBTOIMYHHOIO YPa)KEHHS
opraHiB. OgHVM i3 MPOSIBIB TAKOro YLLKOMKEHHS LLIMTOMNOAIGHOI 3251031 € aBToiMyHHWY Tupeoigut (AIT), CTpyKTYpHI Ta
KIiJIbKICHI 3MiHV SIKOrO MOXHa IHGbopMaTUBHO TOYHILLIE OLIHUTY MeTohamu rosspusaLiviioi 6iomeamyHoi ortyvky. Mera:
O6IrpyHTYBaTV MOXJIIMBOCTI 3aCTOCYBaHHS METOLIB NOSApU3aLiviHoi 6iomean4HOI onTuKM B giarHOCTUL aBTOIMYHHOIro
TUPEOIANTY Ha OCHOBI 3aCTOCYBaHHS MAToI3I0NONYHOro aHasnisy nopyLUeHs LificHOCTI reMaToTypeoigHoro 6ap’epa.
Marepiann Ta meroan. [ocnipxysBaamcs [Bi rpynun: KOHTposibHa rpyna 1 — 340posi JoHopu (51 nauyieHT), gocigHa
rpyna 2 — xBopi 3 AT (51 navjieHT). BukopycTaHi iHCTpyMeHTaslbHi 1a3epHi MeToam: Monspu3awiviiiid, iHTepghepeHLivi-
HW, MyribTUbpakTasibHuk. KinlbKICHO BU3Ha4Yasm cTaTUCTUYHI napameTpu Mar eninTtuYHOCTI nonspuaadii, enintm4HocCTi
ronspusauii gpasosux Ta MysibTUGHPAKTASIbHUX CIIEKTPIB LUMGbPOBMX MIKDOCKOMIHHUX 306paXKeHb HaTUBHMX [CTONTOMYHMX
3pisis Gioncii LymTonogibHoi 3an03u xBopux Ha AlT: cepenHro, aucnepcito, acumeTpito, ekcuec. BiporigHicTs BigmMiHHOC-
Tew NOPIBHSIHO 3 KOHTPOIEM, npuviHATUM 3a 100 %, OUiHIoBasIM 3a JONOMOrOH0 NapamMeTpu4HOro Kputepito CterogeHTa
(p < 0,05). Pesynbtatun. BusisrieHo BiporigHe 3pocTaHHs cepeHbOi Ta aucrepcii 3a rasibMyBaHHsS acCUMETPIi Ta exc-
Lecy eninTm4HOCTI nonspuaadii, BiporigHe 30iNbLUEHHS CepeHbOI Ta AMUCNepCii 3a 3HKEHHS acuMETpIi Ta ekcLecy
eninTu4HOCTI nonspuaadii gpa3oBux LMhpPOBUX MIKPOCKOMIYHNX 300paXKeHb HAaTUBHUX riCTosoriHHuX 3pisiB. [NokazaHo
BiporigHe 3pocTaHHs AMUCrepcii Ta SHYXKEeHHS acuMeTpIl Vi ekcLecy MysbTUGhpaKTasibHUX CrIeKTPIB Marl eslinTuYHOCTI
ronsipm3auii ynghpoBuxX MIKPOCKOMIHHUX 306PaXXeHb HATUBHUX ICTOMOMYHMX 3pi3iB. BUCHOBKUN. BusirieHi BiporigHi
3pocTaHHs 6i0hi3NHHNX ONTUHHUX MOKA3HWKIB LNghpOoBUX MIKPOCKOMIYHNX 306PaXKeHb HATUBHWX FICTOIOMYHMX 3Pi3iB
LYMTOINMOLJIOHOI 38510311 XBOPUX Ha aBTOIMYHHWV TUPEOIaNT, 3YMOBJIEHI PO3POCTaHHSIM CI1OTyYHOI TKAHUHW B IHTEPCTULYT
BHacrijoK aBTOIMYyHHOIO 3anaseHHs1. BctaHoB/IEHI BIpOrigHi rasibMyBaHHs acUMETPIl Ta ekcuecy eninTu4HOCTI nosnspy-
3auii pa3oBux UNhpoBUX Ta MysribTUDPAKTAITbHVX CIIEKTPIB Marl eslinTUYHOCTI nosspu3aLlii MiKpOCKOMiHHMX 300paXeHb
HaTUBHWX rICTOOMNYHVX 3PIi3iB NOSICHIOKTHCSH 3MEHLLIEHHSIM KiflbKOCTI KOJIOIIB 5IK KPUCTAITIMHOrO KOMIOHEHTA Y XBOPUX
Ha aBTOIMYHHW TUPEOINT y pe3ynbTarti yLLKOPKeHHs reMaTtoT1peoiaHoro 6ap’epa LMTONO[IOHOI 3a/103U.
Knrou4oBi cnoBa: ricrorematuydHi 6ap’epu; aBToiMyHHUI TUPEOIANT; LUMTOMOZIGHA 3a/103a; nosspusaLivina or-
TVKa; natogbizionoriyHmni aHasni3

Bctyn

Binomo, o ricroreMaTuuyHui 6ap’ep — Lie crieuia-
JIi30BaHa CTPYKTypa MiX KpPOB’I0 i TKAHUHHOIO PiIWHOIO,
sIKa PEeryyIto€ OOMiHHI MPOLECH MixX HUMU, 3a0e3Medyoun
30epexXeHHs MOCTIMHUX (Pi3UKO-XiMiYHUX BIACTUBOCTEN
i cKJ1amy TKAaHWMHHOI PiIMHU, a TAKOX 3aTPUMY€E MPOHUK-
HEHHS y Hel Yy>KOPiIHUX LIKiJUTMBUX PEUYOBHUH i3 KPOBi Ta
3aro0birae iMyHHil Bimmosini [1, 2].

Jlo cremiayizoBaHMX BHYTPIILIHIX Oap’e€piB, SIKi MalOThb
0CcO0JIMBE 3HAUYEHHSI 7151 XKUTTEMISIILHOCTI OpraHi3My, Bifl-
HOCSTH reMaToeH1edaTivHuii 6ap’ep (MixX KpoB’10 Ta LIeH-
TPaJbHOIO HEPBOBOIO CUCTEMOI0), reMaToo(TaIbMiuHUit
6ap’ep (MixK KpOB’10 Ta BOISIHACTOIO BOJIOTOIO OKa), FeMaTo-
TECTUKYJISIDHMIA i reMaTooBapiaibHuit 6ap’ep (Mixk KpoB’1o Ta
TKaHMHAMU CTaTeBUX 3aJI03), FeMaTOTUPEOiTHU Oap’ep
(MixX KpoB’10 Ta KOJIOinoM I1iuTornoaioHoi 3aino3u (1113)),
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reMartojiabipuHTHUI 6ap’ep (MiX KpOB’I0 Ta BYIIHOIO €H-
noJiiMmporo). 1o ricroreMaTuyHUX 6ap’€piB HaJIEKATh TAKOXK
0ap’epu MiK KPOB’I0 Ta PIIKHM CepeloOBUIIEM OpTaHi3My
(iMoo, 11epedpociHAIBHOIO PiTMHOIO, TUIEBPAJILHOIO a00
CUHOBIaJIbHOIO PiTMHOI0), SIKi KIMEHYIOThCS BiIIIOBIIHO: Te-
MatoJTiMbaTUIHU, TeMaTOTiIKBOPHUIA, TeMaTOTLIEBPAIIbHUIA,
reMaTOCUMHOBiaNbHUI Oap’epu. [lnaleHTapHuil 6ap’ep He
Mae 6e3mocepeTHBOrO CTOCYHKY 0 TiCTOreMaTUYHUX 0ap’e-
piB, ajie 3ilICHIOE HaA3BUYANHO BaXJINBY (DYHKIIIIO 3aXUCTY
mwiona. lictoremaTtnuHi 6ap’epu MOOUISIOTHCS Ha TPU OC-
HOBHI IpyMnu: i30/110104i (reMaToeHuedaniyHuii, reMaroTec-
TUKYJISIPHUIA), YaCTKOBO i30/110104i (reMaToo(TalbMiqHUIA,
TreMaTOTUPEOINHMI) i Hei30M0104i (TeMaTooBapiaJIbHUIA).

o ocHOBHMX (pyHKIIii 6ap’epiB HajeXaTb: peryJs-
TopHa (3a0e3Ieuy€e XXMBJICHHSI OPraHiB i TKAHWH), 3aXUC-
Ha (3armo6iraHHs MOTPAIUISIHHIO B OpraHi3M IIKiTIUBUX
YUHHUKIB) i OUMIEeHHSs (BUBEISHHS MPOIYKTiB pO3Iaay Ta
MeTabotizmy) [3].

3a aBToiMmyHHOro Tupeoinuty (AIT) y pe3yabTaTi BILIUBY
TeHEeTUYHUX YMHHUKIB, CTPECy Ta MOPYIIEHHS reMaTOTH-
peoinHoro 6ap’epa po3BUBAETLCS aBTOIMYHHE 3allajeHHS
113 [4, 5] 31 3MeHIIeHHSIM KiJIbKOCTi KOJOIAiB, IJIOCKO-
KJIITUHHOIO MeTaruiasiero GoiKyIspHUX KIIITUH — TUPEO-
LIMTiB, PO3POCTAHHSIM CIOJIYYHOI TKAHMHU B iHTePCTULIII,
iHdiTBTpallielo crpomMu JiM@ouTaMu i YTBOPEHHSIM KJTi-
TuH [optite [6].

B ocHOBY 6i0(hi3YHOr0 MOAEIHHOTO aHAJI3Y ONITUYHMIX
BJIACTMBOCTE HATMBHUX TicTosioriyHux 3pi3iB 1113 nmokia-
JIEHO Pe3yJbTaTH JIa3ePHUX MOJIIPUMETPUIHUX TOCTIIKEHb
Gionoriunux TkaHuH [7, 8]. MopdoJoriuna cTpyKTypa TKa-
HuHu 113 aBise co6010 TBOKOMIOHEHTHY aMOp(hHO-aHi-
30TpOIHY MaTpuiito [9]. AMopdHUIT KOMITOHEHT (TTapeHXima,
1110 cchopMOBaHa eMiTesiaJIbHOI0 TKAHMHOIO — TUPEOLIU-
TaMH) € MOJISPU3alliifHO HEAKTUBHUM Ta He 3MIiHIOE CTaHy
MoJISIpU3allii Ja3epHOTo OMPOMiHIOIUYOTO My4yKa. AHI30TpOIT-
HUI KOMITOHEHT (ONITUYHO aKTUBHI INIOOYIiHOBI OiTIKOBI
KOMITIeKCH — (DOJTiKYJIU, 110 3aTIOBHEHI KOJIOIIOM i3 TUpe-
OIJIOOY/IIHOBUX OiJIKiB) (hOpMYy€ KOOPAMHATHO PO3IOAiIeHi
3MiHU eJINTUYHOCTI 00 MaIu eTiNTUYHOCTI MOJIsIpU3aliil
[9]. MMonikpucTamiyHUIT KOMITIOHEHT CITOJYYHOI TKAHUHU
y nmapeHxiMi (piOpusIpHi IpoTeiHOBI MepexXi CIIOTyYHOL
TKAHWHW) Ma€ CTPYKTYPHY ONTUYHY aHi30TPOIIit0 abo ABO-
MPOMEHE3TOMJICHHSI, 1110 BU3HAYAETHCS KOHILIEHTPAIIiE€I0
Ta MPOCTOPOBO-KYTOBOIO OPraHizallielo HaAMOJEKYISIPHUX
OiTKOBUX (PiOPUISIPHUX MEPEeX i 3aJIeXKUTh Bill 1X KOOPAM-
HaTHOTO po3noiny B 06’emi 3pa3ka TkanuHu L3 [10, 11].

MeTta nociaimKeHHs: OOIPYHTYBAaTU MOXJIMBOCTI 3aCTO-
CYBaHHS METOIB ITOJISIPU3aLiifHOI 0i0MEeINIHOI OIITUKK
B JIiarHOCTUIIi aBTOIMyHHOTO TUPEOIAUTY Ha OCHOBI 3aCTO-
CyBaHHS 1aTo(i3ioN0oTiYHOro aHai3y I0I0 MOPYIIeHHS
LUTICHOCTI TeMaToTUpeoigHOTO Oap’epa.

MarepiaAm Ta meToamn

JocaimKyBanucs OBi Tpynu: KOHTpoJbHa rpyna 1 —
300poBi moHOopH (51 malieHT), JociigHa rpyma 2 — XBopi
Ha AIT (51 nauieHT), sIKkMM OyJ1a MpoBeeHa TOHKOTOJIKOBa
acmipariiina mynkuiiiHa 6ioncist (TAIIB). B ocHoBy peairi-
3alil pyHIaMeHTaIbHOI ifel moispru3aLiiiHol 6ioMeTUIHO1
OINTUKM MOKJIAIEHO 1Ba aHAJIITUYHI MiIXOAU — CTaTUCTUY-
HUI1 i Tortorpadiunmii (ppakTaabHUIA).

CTaTUCTUYHUN MMinxim 3a0e3mnedye MOXKIUBICTh 00’ €K~
THBHOTO OLIIHIOBAHHSI PO3MO/IiJIiB BUMIAIKOBUX 3HAYEHb Be-
JIMYMHYU eTNTUYHOCTI MoIsipu3allii HudpoBUX MiKpPOCKO-
MiYHUX 300pakeHb npernapatiB TKaHuH 1113 6e3 ypaxyBaHHS
iX KoopanMHaTHOI (TororpadiuHoi) cTpyKrypHocTi [12, 13].
[TopiBHSIHO 31 CTATUCTUYHOIO CTPYKTYPOIO Marl eJliNTUYHOCTI
MoJsipy3allii MiKpOCKOMIYHUX 300paKeHb 3pa3KiB TKAHUH
3IOPOBHUX JOHOPIB CJIi OiKyBaTH JIJISI aBTOIMYHHOTO THPEO-
iIUTY 3pOCTaHHS CepeTHbOIO Ta Aiarma3oHy pO3KWAY BUIIA/-
KOBUX 3HaU€Hb BeJIMIMHU eJIINTUYHOCTI ojistpu3artii [ 14, 15].

MynsTudpakTaadbHUR TiaxXin 3a0e3nedye MOXINBICTh
00’€KTUMBHOTO OLIiHIOBAaHHSI KOOPAMHATHOI (TomorpaciyHoi)
CTPYKTYPHOCTi, PO3IO/IiJIiB BUTTAKOBUX 3HAUEHb BEJIUUM-
HU eJIINTUYHOCTI MoJIsipu3allii HUMPOBUX MiKPOCKOITIYHUX
300paxkeHb npemnapatiB TkanuH LI 3. [TopiBHsHO 3 TOTIO-
rpacdiuHo0 MaciTabHO-caMoToAiOHO ((hpaKTaaIbHOI)
CTPYKTYPOIO MaIl eIiNTUYHOCTI MOISIpU3a1lii MiKpPOCKOITiY-
HMX 300pakeHb 3pa3KiB TKAHWH 30POBUX JOHOPIB CJTijl 0Yi-
kyBatu 1151 AIT Ha He3HauUHe 3pOCTaHHs KiJIbKOCTi (hpak-
TaJIbHUX PO3MipHOCTEN — Jiana3oHy 3HaYeHb (hpakTaIbHUX
PO3MipHOCTEH BillTIOBiAHOIO MYJIbTU(PAKTAIBHOTO CIIEKTpa
MaIl eI TUIHOCTI TOISIpU3allii.

BukopucTaHi iHCTpyMeHTaJIbHi JJa3epHi METOIU: TTOJIsI-
pu3aliiiHui, iHTepdepeHLiiHM, TndpOoBUii roorpadiv-
HUIi; KOMIT IOTEpHI i aHaiTUYHI METOAU: CTATUCTUUHUIA
i MyabTUdpaKkTaIbHui [12].

V3araabHeHHSIM CXeMU MOJISIpU3aLiiiHol iHTepdepome-
Tpii € cXeMa CTOKC-MOJIIPUMETPUYHOTO KapTorpadyBaHHs
Ha ocHOBI iHTepdepomeTrpa Maxa — llennepa, siKy HaBe-
neHo Ha puc. 1 [11].

[MonspuzauiiiHuii MeTOI MOJISITa€ B €KCIIEpUMEHTaJIb-
HOMY BUSIBJICHHI 3 KJIACMYHOI'O CBITJIOBOr0O LIM(MPOBOTO
MiKpOCKOMIYHOTo 300paxxeHHs /(m, n) HaTUBHOIO TiCTO-
JIoriyHOTO 3pi3y TKaHuHU 113 KoopauHaTHUX (M, 1) PO3-
noxiniB (Man) exinTuyHocTi B(m, n) noasipusauii. Exin-
TUYHA MOJISIpU3allis XapaKTepU3YEThCS SIK a3UMYTOM 0.,
TaK i 3HAaUEHHSM eJIINTUYHOCTI [3 a00 CMiBBiAHOILIEHHSIM
BEJIMYMH MaJIol Ta BEJMKOI ITiBOCeil eirca mosipu3airii
JIa3epHOI XBWIIi.

MeTonmomorist moasipu3alifiHOro MeTOny ITOJISITaE
B OIIPOMIHIOBAaHHI 3pa3KiB 0i0JIOTIYHUX IIperapariB (HATUB-
Hi ricToyioriuHi 3pi3u 1113) 1azepHUM BUNPOMiHIOBAaHHSIM.
3a paxyHOK pi3HOro MOIJIMHAHHS Y IUIOLIMHI IperapaTiB
1113 popmyeThbcst KOOpmUHATHUIL (M1, 1) PO3TIOILT BETUYMHU
iIHTeHCUBHOCTI /(m, n) MPOIyILIEHOT0 BUIIPOMiHIOBaHHSI
abo0 KJIacu4yHe CBiTI0Be 300paxkeHHs1. Take 300pakeHHs
3a JJOITOMOTOI0 MiKPOCKOITIUHOTO 00’€KTHBA 301IbIIYETh-
Csl Ta TMPOEKTYETHCS Y TUIOLIMHY CBITJOUYTIMBUX MiKCEJiB
mudpooi kamepu CCD, sika iioro peecTpye y BULJIsIII Cy-
KYIHOCTi KOOPAMHATHOTO LIU(POBOrO PO3MOIiTY 3HAaYeHb
IHTEHCHUBHOCTI. 3 METOIO BUJIYYEHHS 3 OACPKaHOTO LIU(-
POBOI'0 MiKPOCKOITIYHOTO 300paKeHHsI MOJIsIpu3aliiHuX
Mar einTuaHocTi nojisipu3atiii nepen CCD-kameporo po3-
MillYIOTh YBEPTHXBUJIBOBI TUIACTUHKHU Ta MOJISIPU3ATOPU.
O06epTaloTh Bich IPOIIYCKAHHS MOJISIpA3aTOpa-aHajizaTopa
Ha KyT 6 y mexax Bin 0 mo ;. KoMIT'1oTepHO peecTpyoTh
y Mexkax KOXHoro okpemoro mikcenss CCD-kamepu HYIb0Bi
3HAYeHHs IHTEHCUBHOCTI ¥ BiIIOBigHI iIM KyTH ITIOBOPOTY
ocCi mpoIycKaHHs MoJisipu3aTopa-aHajizaTopa. Onepxa-
HUI KoopauHaTHUM po3nonin (6, m, n) = 0 HaOXOIUTh
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PucyHok 1. OnTu4Ha cxema Asis nossipu3saliiHo-iHTepghepeHUiiHOro kaprorpadgpyBaHHsi napameTpis BeKTopa

Crokca: 1 — He-Ne nasep; 2 — konimarop O; 3, 11 — po3aranyxyBad4i npomeHis BS; 4, 5 — g3epkana M; 6, 9 —

4BepTbXBUNILOBI nnactuHn QP; 7, 10, 13 — nonsipusatopu P; 8 — 06’eKT gocnipxeHHs; 12 — nonsapusauiiHni
o6’ektuB O; 14 — yugppoBa kamepa CCD; 15 — nepcoHanbHuii komir'rotep PC [11].

B iHTep@delic KOMIT'IoTepa i alTOPUTMITHO OOpPOOISIETHCS
Ta BU3HAYAEThCS Marla eJTiNTUIHOCTI MmoJisipu3attii B(m, n).

IHTepdepeHLiTHNIT METOI TOJISITAE B €KCIIEPUMEH-
TaJIbHOMY OfIep>KaHHI KOOPIMHATHOTO (pa30BOTO PO3ITOILTY
O(m, n) i3 KIIACUYHOTO CBITJIIOBOTO LIM(PPOBOTO MiKPOCKOITIU-
Horo 300paxkeHHst /(m, n) HATUBHOTO TiCTOJIOTIYHOTO 3pi3y
tkaHuHu 113. Meronooris iHTepdepeHLiitHOro MeTomLy
MOJISTa€ y BUKOPUCTaHHI TU1aT(hOPMU OIITUYHOTO JIA3epHOTO
inTepdepometpa. Tyt 3a mormomororo 50% CBITJIONOIITEHIKA
PO3IUISIOTH JIa3epHUIA ITPOMiHb Ha ABa MyYKU — OIIPOMiHIO-
ounii i omopHuii. OGepTAIbBHUM A3€PKAJIOM CIIPSIMOBYIOTh
OIPOMIHIOIOUMIA ITyYOK Ha JOCJiIKyBaHuii penapar 1113.
300paxkeHHs Mpenapary MiKpooO’€KTUBOM TMTPOEKTYETHCS
Y IUIOLIMHY CBITJIOUYTJIMBUX ITiKCeNiB LIU(PPOBOI KaMEepu.
JpyruM o0epTarounM a3epKajaoM CIIPSIMOBYIOTH OTIOPHY KO-
TePEHTHY XBWIIO Y TUIOIIMHY MiKPOCKOTIUYHOTO 300paxkeHHS
MOCJIIKyBaHOIO Tpernapaty. ¥ pe3yiabTaTi (opMyeThbes iH-
TepdepeHIliiiHa KapTUHa MiKPOCKOITIYHOTO 300paKeHHS,
SIKa PEECTPYETHCS CYKYITHICTIO MiKCesiB LUMPOBOI Kamepu
CCD. Opepxanuit indpoBuii iHTepdepeHLiitHn po3moain
aJITOPUTMIYHO OOpPOOJISIETHCS, i Ha LIbOMY I'PYHTI BiITBO-
PIOETHCS KOOPAMHATHUI po3monia ¢a30BUX 3CyBiB O(m, n)
JIa3epHUX KOJIMBaHb Y TOYKAX MiKPOCKOITIYHOTO 300pakeHHSI
npenapary L3 [10, 11].

17151 06’€KTUBHOTO OIiHIOBAaHHSI KOOPJAMHATHUX PO3IIO-
NiJIiB BUMIAJIKOBUX 3HAYEHb BEJIMUMHU ETINTUYHOCTI MOJIS-
pu3allii € CHHTe3 MacIITa0HO-CEIeKTUBHOTO BEMBJIET-aHa~
JTi3y Ta MacITabHO-CaMOITOiOHOTO (PpaKTaIbHOTO aHaTi3Yy.
Beiipner-aHari3 siBiisie co0010 aHAJIOT MaTEMaTUYHOTO Mi-
KPOCKOIIa i JO3BOJISIE OLIHIOBAaT! KOOPAWHATHI PO3MIOIIINA
pizHOMAacCIITAaOHUX TOMEHIB nossipu3aliiiHux Mam. Llg meta
TTOCSITAETHCS IIUISIXOM KOMIT FOTEPHOT'O CKaHYBaHHSI TIEBHOIO
crieliasi3oBaHOIO BeiBIET-(DYHKIIIEIO 31 3SMiHHMM MacIlTa-
0OOM 3a psIIKaMU KOOPAMHATHUX PO3IOMLIIB eTiNTUIHOCTI
noJisipu3anii HMOPOBOTO MiKPOCKOMIYHOTO 300pakeHHS.
YV pesyabTaTi BU3HAYalOThCS PO3MOAIIN BelBIeT-Koedi-
LIEHTIB, aMILTITy1a SKUX XapaKTepU3ye CTYIiHb KOPEsIIil
MiBIIMPUHU BeMBIIET-(PYHKIIII Ta po3MipiB moyisipu3aliii-
Horo AoMeHa [16].

KinpkicHO BU3HAvalIM CTaTUCTUYHI ITapaMeTpu Maill
eJTINTUYHOCTI MoJIsipy3allii, eTinTUYHOCTI TTosIsipu3aitii ¢a-
30BUX Ta MyJbTU(PaKTaIbHUX CIIEKTPiB MaIl €iNTUYHOCTI
noJsipu3alii upPoOBUX MIKPOCKOMIYHUX 300paXkeHb Ha-
TUBHUX rictojorivnux 3pisiB 113 xBopux Ha AIT i3 Bu-
3HAYEHHSIM: CEpeaHbOI, TUCIIePCii, acuMeTpii i eKclecy.
BiporigHicTh BiZIMiHHOCTEA MOPiBHSIHO 3 KOHTPOJEM,
npuitHsaTAM 32 100 %, o1liHIOBaIM 3a TOTIOMOTOIO TTapaMe-
TpuuHoro Kpurepito CtbiofeHTa (p < 0,05).

PesyAbTaTU

T'emaroTupeoinHuii 6ap’ep € crieliaaiz0BaHOI CTPYKTY-
poto, 110 3axuinae 13 Bix BBy HUPKYIIO0OUYMX PEUOBUH
Y KpPOBi, 30KpeMa TOKCHHIB Ta iMyHHUX KJIiThH. Lleit 6ap’ep
CKJIAMAEThC 3 KiJTbKOX KOMITOHEHTIB: KaITUISIPHUI €HIOTEiii
(enmotenianbHi KIiTMHU KanisipiB L3 miinbHO 3’€nHaHi,
YTBOPIOIOTH Oap’ep, SIKUi1 00MeKY€ MPOHUKHICTb JIJIST BEJIU-
KMX MOJIEKYJI i KJIITUH KPOBi); 6a3asibHa MeMOpaHa (TOBCTa
0azajibHa MeMOpaHa, sika MiATPUMYE eHIoTelialbHi KIITUHI
Ta J0IATKOBO 3MEHIIYE TPOHUKHICTb KaIliIsIpiB, BOHA JIi€ SIK
JIOATKOBU I (DIIBTP ISl BEIMKUX MOJIEKYJT i KIIITUH); (DoJti-
KYJISIPHi KJITUHY — TUPEOLIUTH (OTOUYIOTh TUPEOIimHi (hoti-
KYJIM i TAKOXX OepyTh yJacTh y 6ap’epHiil pyHKIlii, BUOipKOBO
TPaHCIIOPTYIOTh MO/ Ta iHIIi HeOOXiMHI peYOBUHU JJISI CUH-
Te3y TOPMOHIB, OTHOYACHO OOMEXYIOUHM JOCTYIT HeOaKaHUX
PEYOBMH); TICHI KOHTaKTH MiX TMpeoLuuTaMu — tight junc-
tions (MiX KJIITUHAMM YTBOPIOIOTH MOAATKOBUM (hi3UUHUIT
Oap’ep, 3anobiralou HEKOHTPOJILOBAHOMY MPOXOIKEHHIO
PEYOBMH MiX KIiTMHaMM). TakuM YMHOM, T€eMaTOTHUPEOII-
HUI1 6ap’ep 3a0e3IeUy€e 3aXUCT i PEeryJsliiio BHYTPITHHOTO
cepenosuia 1113, 36epiraroun i GyHKIIOHANIBHY LITICHICTh
i 3arobiraoym MIKiJTMBUM BIUIMBaM 30BHIIIIHIX (aKTopiB.
3a AIT iMmyHHa cucTeMa, y pe3yJIbTaTi YIIKOMIKEHHS remMa-
TOTUPEOIMHOTO Oap’epa, MOUYMHAE aTaKyBaT TKAHUHY -
ToroaioHo1 3ay103u [17]. 30iIbIIYETHCS KiIBKICTh aHTUTIT
MPOTU TUPEOIMHOI IIEPOKCUIA3HN Ta TUPEOIJIOOYIiHY, PO3-
BUBA€ETLCS aBTOIMyHHe 3anajeHHs [18]. Lle mpu3Bonnts 10
3MEHIIIEHHS KOJIOiny Y (oTiKyIax, TUPEOLMTH HaOyBarOTh
TUTOCKOI MeTaruiasii, B iHTepCTUILIT PO3POCTAETHCS CIIOTYyIHA
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TKaHWHA 3 iHQUIbTPaIli€l0 OCTAHHBOI KIIITUHHUMU €JIeMEH-
Tamu, 3i 3pOCTaHHSIM 00’€MY aHi30TPOITHOIO KOMITOHEH-
Ta — MOJIIKPUCTATiYHOT0 KOMITIOHEHTA CITOJy4YHOI TKaHU-
HU Y TTapeHXiMi — hiOpWIsSIpHi TTPOTETHOBI TSIXKi CIIOTYYHOT
TKaHWHU HaBKOJIO aTpo(OBaHUX KOJOIMHUX (POJIIKYJIiB, 1110
Oy/ie 3yMOBJTIOBATH 3HMKEHHSI iIHTEHCUBHOCTI KPUCTAJIIYHOT
PEYOBMHU 3a 3pOCTaHHS aMOP(HOI.

Ha puc. 2a nHaBeneHa mossipu3aniiiHa mara (dpar-
MeHT 1) i ricrorpama (dbparMeHT 2) poO3IMOIiTy BEJIMYUHU
eJIINTUIHOCTI moJsapu3alii S (CIiBBiTHOIIEHHS BEIUYNH
MaJiol Ta BEJIMKOI MiBOCel eNircy mojsipusallii Ja3epHoi
XBWJIi) HTMMPOBOro MiKpOCKOITIYHOTO 300pakKeHHST HaTUB-
Horo rictojoriunoro 3pi3y L3 naimieHTa 3 KOHTPOJIBHOT
rpynu 1 (3mopoBi noHopu). Ha puc. 26 HaBeneHa IoJisi-
pu3auiitHa mana (¢pparmeHT 1) i ricrorpama (dparmeHrt 2)
PO3MOALTY BEJIMYMHU eTINTUYHOCTI noJisipu3aii S (cmiB-
BiOZHOIIIEHHSI BEJIMYMH MaJIOl Ta BEJIMKOI IiBOCEH eJlimncy
noJisipu3allii Ja3epHoi XBUJIi) LUGPOBOTO MiKPOCKOTIiY-
HOro 300paXkeHHs1 HaTUBHOro 6iornraTa manieHTa 3 AIT.
Ha puc. 3a npogeMoHcTpoBaHa ¢hazoBa ToJisipu3ailiiiHa
mana (¢pparmeHT 1) i ricrorpama (pparMeHT 2) po3noainy
BEJIMYMHU €INTUYHOCTI noysipu3amii B (CIiBBiIHOIIEHHS
BEJIMYMH MaJIol Ta BEJIMKOI MiBOCeH esincy mosspu3aliii
JIa3epHOI XBUJIi) IIM(POBOTO MiKPOCKOITIYHOI'O 300paXkeH-
HsI HAaTUBHOTO TicTosoriyHoro 3pi3y LI[3 mamienTa 3 KoH-
TposibHOI rpynu 1 (310poBi noHopu). Ha puc. 36 noka3aHa
da3oBa nojsgpu3aiiiiHa mama (dpparmeHT 1) i ricrorpama
(bparmeHT 2) posmnoniny eJinTUYHOCTI 3 (CMiBBiTHOILIEHHS
BEJIMYMH MaJIoi Ta BEJIMKOI MiBOCeH eJIircy mojspu3alii

JIa3epHOI XBUJIi) 300paxkeHHsI HATUBHOI'O TiCTOJIOTiYHOTO
3pizy I3 nmauienTa 3 AIT. Ha puc. 4a HaBeneHO CKeJIETOH
aMILTITyI BeiiBleT-KoedilieHTiB (pparMeHT 1) i MyJabTH-
¢ pakTaTbHUI CIIEKTP PO3IOIITY BEIUUYNHU eJTiNTUIHOCTI
noJsipu3aitii (pparMeHT 2) 11u¢ppoBOro MiKpoCKOIIiYHOIO
300paxkeHHsI HATUBHOTO TicTojoriyHoro 3pi3y L3 maiienTta
3 KOHTPOJIbHOI rpynu 1 (3moposi noHopu). Ha puc. 46 Ha-
BEICHUI CKEJICTOH aMILTITy BeiiBIeT-KoedillieHTiB ((par-
MEHT 1) i MyIbTH(paKTaTbHUI CIIEKTP PO3MOIiTY BeTUYH-
HU eJiNTUYHOCTI moysipu3aliii (pparmMeHT 2) muppoBOro
MiKpOCKOTIIYHOTO 300pakeHHsI HATUBHOTO TiCTOJIOTIYHOTO
3pizy L3 mauienTa 3 nocaigHoi rpynu (3 AIT).

Ha puc. 5 HaBeeHi cTaTUCTUYHI MapaMeTpy Marl eJlir-
TUYHOCTI nossipu3anii (2—5), elinTUYHOCTI MmoJsipu3alii
(azoBux (6—9) Ta MyTbTH(DPAKTATBHUX CIIEKTPiB Mar eJIir-
tryHOCTi tosisipu3attii (10—13) mudpoBux MiKpocKomiuHUX
300pakeHb HATUBHUX TicToJIoriyHuX 3pi3iB 1113 xBopux Ha
AIT nopiBHSIHO 3 KOHTPOJILHOIO IpyTioto 1. BusisieHo Bipo-
riHe 3pOCTaHHS CepeaHbOI Ta AUCIIePCil 3a raJbMyBaHHS
acUMETpii i eKcliecy eTinTUYHOCTI MoJisipu3allii, BiporinHe
30ibIIEHHS CepeHbOl Ta AUCHEPCii 32 3HMKEHHS acuMe-
Tpii Ta eKCIeCy eTNTUIHOCTI MoJIapu3alii pa3oBux Hudpo-
BUX MiKpPOCKOMIYHMX 300pakeHb HATUBHUX TiCTOJOTIYHUX
3piziB 1113 xBopux Ha AIT.

ITokazaHo BiporigHe 3poCTaHHSI TUCTiepCii Ta Biporin-
He 3HMXKEHHSI acCUMeTpil i eKcliecy MyJabTU(dpaKTaJIbHUX
CIIEKTPIiB MaIl eJIINITUYHOCTI MoIIpr3alii TUOPOBUX Mi-
KPOCKOITIYHUX 300pakeHb HATUBHUX TiCTOJIOTIYHUX 3Pi3iB
113 xBopux Ha AIT.

m
> N(B)
1,0
0,5
0
0
/4 /2
(2)

1000 % N(B)

10
Y, um

05

O S X m 1000 °
0
0 /4 /2

(6 (1) @)

PucyHok 2. lMonapu3ayivina mana (¢pparmeHT 1) i ricrorpama (¢hparmeHT 2) po3noginy Benn4nHN eninTu4HoCTi

nonspu3adii B (cniBBigHOLEHHs BesIMYUH Masioi Ta BEJIMKOI niBocewi enincy nosnspu3sadii nasepHoi xsuii) yndg-

pPOBOro MiKPOCKOMIYHOro 306paxeHHsI: a) HaTUBHOIO rictonoridHoro 3pi3y L3 nayieHTa 3 KOHTPOJIbLHOI rpynu;
6) HaTuBHoro 6iontara nauieHta 3 AIT

s N(B)

aOO —> X,pm 1000 0 0 /4 /2
(1) @

1000 % N(B)
1,0
Y, um
1 05
0 = W,
@° —Xum 1000 /4 2
(1) (2)

PucyHok 3. ®a3oBa nonsipusayivina mana (¢pparmeHT 1) i rictorpama (hparmeHT 2) po3noginy BesnynHu esnin-

TUYHOCTI nonsApu3adii 3 (cniBBigHOLLIEHHS BeJIMYUH MaJioi Ta BeJIMKOI niBocew enincy nonsapu3adii na3epHoi xBu-

11i): a) ynghpoBoro MiKpPOCKOMi4YHOro 306pakeHHs1 HaTUBHOIO ricTtonoriyHoro 3pi3y L3 nayieHTa 3 KOHTPOJIbLHOI
rpynv 1 (340poBi fOHOPK); 6) 306paxKeHHs1 HaTUBHOrO rictosoriyHoro 3pi3y L3 nayieHta 3 AIT
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PucyHok 4. CkenetoH amnnityg sevienet-koeqidieHtis (W, — pparmeHT 1) i MynbTUghpakTanbHuii CriekTp po3s-

noginy senn4uHn enintuaHocti nonspum3sadii (F,, — gpparmeHT 2) unghpoBoro MikpoCKorni4yHoro 306paxeHHsi Ha-

TUBHOIO ricTosiorivHoro 3pi3y L3: a) nayieHTa 3 KOHTPOILHOI rPynu (340poBi JoHopu); 6) nayieHTa 3 gocnigHOT
rpynu (3 AIT)

% 15%,%45
138,46 13571 p<y,
p<0,05 p<0’,05

144,44
p<0,05

149,51
p<0,05

69,23 61,11
61,65 .
p<0,05 020,05 p<0,001

55,78
p<0,001

65,59
p<0001 56,52
p<0,001

1 2 3 4 5 6 7 8 9 10 11 12 13

PucyHok 5. Ctatuctu4dHi napameTpu man eninTuyHocTi nonspusadii (2-5), eninTu4HocTi nonspu3auii ¢pasosux

(6-9) Ta mynbTUghpaKTanbHNUX CREKTPIB man enintu4HocTti nonspu3sadyii (10-13) unghpoBux MiKpockoniyHux 3o-

6paxkeHb HaTUBHUX ricTosioridyHnx 3pi3iB L3 xBopux Ha AIT. 1 — KOHTposb, 340poBi goHopu (100 %); 2, 6, 10 —

cepegHe; 3,7, 11 — gucnepcis; 4, 8, 12 — acumertpis; 5, 9, 13 — ekcuyec; p — BiporigHicTb BigMIHHOCTE MOpiBHSI-
HO 3 KOHTposieM (napameTpuyHuii Kputepivi CTbrofeHTa)

O6roBopeHHs

OnTtryHa Moaeab MOPGOJIOTiYHOI CTPYKTYPU TKAaHUHUI
113 siByisie COO0I0 TBOKOMITOHEHTHY aMOP(HO-aHi30TPOIT-
HY MaTpUIi0. AMOP(MHUIM KOMIIOHEHT € TOJISIpU3alliiiHO He-
aKTUBHUM i He 3MIiHIOE CTaHY MOJIIPU3allil JJa3epHOTO OIIPO-
MiHIOIOUOTO ITy4yKa. AHi30TPONHUI KOMIIOHEHT (popMy€e
KOOPIMHATHO PO3MOIIJIeHY CYKYITHICTb MiKceliB I poBOi
kamepu. CTaTUCTUYHA CTPYKTYpa Marl eJlinTUYHOCTI MOJIs-
pu3allii BU3HAYAETHCS KOHLIEHTPAIIIEIO ONTUYHO aKTUBHUX
TUPEOTI00YTiHOBUX OUTKOBUX XipaJIbHUX MOJIEKYJT KOJIOITY
GOJIiKyJIiB i He 3aJIe3KUTh Bill iX KOOPAMHATHOTO PO3ITOHLTY
B 00’eMi mapeHximu 3pa3ka TkaHuHu L 3. TTonikpucraniu-
HUI KOMITOHEHT (IpOIIapKu MepexXi CIoJIyYHOi TKAHUHU
y MapeHxiMi — HaaMOJeKYIsIpHi (hiOpuasIpHi TPOTETHOBI
Mepexi CMOoJydHOT TKAHWHU) Ma€ CTPYKTYPHY ONTUYHY
aHi30TpoIriio a0o nBompoMeHe3aroMiIeHHs. TomorpagiuyHa
CTPYKTYypa MOJIKPpUCTATIYHOI MEpeXi MPpoIIapKiB TKAHUHU
3mopoBoi 1113 sk 06’ekTa HeoOMexReHOTO pocty [16, 17]
€ MacTaOHO-CaMOTIOAIOHOI0 i OIM3BKOIO 10 (PpaKTaIbHOI.
KoopanHaTHi po3noniiv BUMaaKoBUX 3HaUYe€Hb BEIUYUHU
eJIINTUYHOCTI ToJisipu3allii € hpakTaJbHUMU.

IMaronoriuni 3minu 1113 pusBoasTh 10 TpaHchopMallii
(¢ pakTaIbHOI CTPYKTYpHU ITAPEHXIMU 32 PAXYHOK 3MEHILICHHST
(outikyJ1iB i 3HMKEHHS TTOTIKPUCTAIIYHOIO CTPYKTYPHOTO
JIBOIPOMEHE3JIOMJICHHS 1 OTHOYACHOTO MOro 3pOCTaHHS
BHACJTiIOK PO3POCTAHHSI CTIOJYYHOI TKAHWHU SIK PE3YJIbTaT
aBTOiMyHHOTO 3arnajieHHs [18]. J1yist 06’€eKTUBHOTO OLIiHIO-
BaHHSI CKJIAAHOI ToTorpadiuyHoi, KOOpAMHATHO-HEOIHOPI/I-
HOI1 CTPYKTYPU MOJISIpU3aLiHUX MaIl HU(PPOBUX MiKPOCKO-
MYHMX 300paxkeHb OiooriyHux mpernapartis 113 meTomosnorii
CTaTUCTUYHOTO aHaJi3y HEIOCTaTHhO BHACIIIOK OTO KO-
OPIMHATHOI «HEUYTJIUBOCTI». JIOTTOBHEHHSIM CTaTUCTUIHO-
TO aHaJli3y B CEHCIi OLIIHIOBAaHHSI KOOPAMHATHUX PO3ITOIiTIB
BUITAIKOBMX 3HAYEHb BEJIMUMHU EJIIMITUYHOCTI MOJISIpU3aliii
€ CHHTEe3 MacIlITaOHO-CeJIeKTUBHOTO BEWBJIET-aHaJi3y Ta
MacITabHO-caMOMNoIiOHOTO (hpaKTaabHOTO aHamizy. Beii-
BJIET-aHaJIi3 TO3BOJISIE OLIIHIOBATH KOOPAMHATHI PO3IMOALIN
pizHOMACIITAOHUX TOMEHIB MOJISIpU3alliiiHAX Marl.

st MeTa gocsiraeTbes 1UISIXOM KOMIT IOTEPHOIO CKa-
HYBaHHSI IIEBHOIO CITeIliali30BaHOIO BeilBlIeT-(PYHKIII€IO 3i
3MiHHUM MacIITaboM 3a psiiKaMy KOOPAMHATHUX PO3IT0-
MIJTiB eJTIINTUYHOCTI MoJisipu3aliii 1udpoBOTro MiKpOCKOTIiv-
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HOTO 300pakeHHs. Y pe3yabTaTi BU3BHAYAIOTHCS PO3IOMIIN
BelBIIeT-KOeilliEHTIB, aMIUTITyIa SIKMX XapaKTepU3ye CTy-
MiHb KOPEJISLIl MBIIMPUHU BEUBIET-(YHKIII Ta po3MipiB
MOJISIPU3ALIAHOTO JOMEHA.

Busgsieni BiporinHe 3pocTaHHS cepeIHbOI Ta TUcHepcii
eJMTUYHOCTI TOJISIpU3allii, BiporimHe 30UIbIIEHHS CEPeTHbOT
Ta AUCIIePCii eiNTUYHOCTI Mojsipu3aliii (ha3oBUX HUGPOBUX
MIKPOCKOITIYHUX 300pakeHb HATUBHUX TiCTOJIOTIYHUX 3Pi3iB
113 xBopux Ha AIT Ta BiporigHe 3pocTaHHST TUCTIEPCii MyJb-
TUdpaKkTaIbHUX CIEKTPiB Mam eJIiNTAYHOCTI MOIsIpu3altii
1 pOBUX MIKPOCKOITIUHMX 300paskeHb 3yMOBJIEHI PO3pOCTaH-
HSIM CITOJTYYHOI TKAHMHU BHACIIOK aBTOIMyHHOTO 3aIlaJieHHsI.

Bussieni BiporigHe ralbMyBaHHS aCUMETPil i1 eKCLIecy
eJIINTUYHOCTI TosIsipu3altii (pa30BUX LHU(PPOBUX MiKPOCKO-
OiYHUX 300pakKeHb HATMBHUX TicToJOTriyHMX 3pi3iB 1113
xBopux Ha AIT Ta BiporigHe 3HVMXKEHHSI acUMETpii i1 eKc-
Hecy MyJabTU(paKTaJbHUX CIIEKTPIiB Mall eJilNTUYHOC-
Ti monsipusailii tM(GppPoBUX MiIKPOCKOTIIUHUX 300paKeHb
3yMOBJIEHI 3HUKEHHSIM KiJILKOCTi KOJIOIAIB y (hoJliKyax
SIK KPUCTAJIiIYHOTO KOMIIOHEHTA, SIK Pe3yJbTaT aKTUBALIil
iMYHHOTO 3allajJieHHs 3i 30iIbIIEHHSIM KiJIbKOCTi aHTUTIN
MIPOTU THUPEOINIOOYJIiHY Ta TUPEOimHOI mepokcuaasu [19,
20]. BigkpuTnM 3aIMIIAETHCI TTMTAHHS IIOJ0 POJIi KIIITUH
T'topTe, sIKi BUHUKAIOTH 3 (hOMIKYJIIPHOTO eITiTeIiI0, MaloTh
€03UHOMIbHY 3¢pHUCTY LUTOILIA3MY, MOXYThb MiCTUTH 10
5000 miToxoHnpiii i 6epyTh yuacTh y natoreHesi AIT. He
MOHA BUKJTIOYUTH, 1110 BCTAHOBJICHI 3MiHU €TINTUYHOCTI
MoJIsIpu3allii TaKOX MOB’s13aHi 3 KiliTuHamu [opTie.

BucHoBKMU

BusiBneni BiporigHi 3pocTaHHs 6i0(i3MYHUX ONTUIHUX
MOKa3HUKIB U(GPOBUX MiKPOCKOITIYHMX 300pakeHb HaTUB-
HUX TiCTOJIOTIYHMX 3Pi3iB ILMTONOMIOHOI 321031 XBOPUX Ha
aBTOIMYHHUI TUPEOITUT 3yMOBJICHI pO3POCTAHHSIM CIIOJTYIHOI
TKaQHWHU B IHTEPCTULLl BHACIIIIOK aBTOIMYHHOTO 3alaJIEHHS.

BcranoBneHi BiporigHi ralbMyBaHHSI aCUMETPIi il eKC-
11ecy eJiNTUYHOCTI Mossipu3aliii ha30BUX UMPPOBUX i MyJIb-
TU(paKTAIbHUX CIIEKTPIiB Mall eJIiNTUYHOCTI MOJIsipu3a-
11i1 MiKpOCKOTIIYHUX 300pa’keHb HATUBHUX TiCTOJIOTIYHUX
3pi3iB MOSICHIOIOTHCST 3MEHIIIEHHSIM KiJIbKOCTi KOJOIIiB SIK
KPUCTaJIiIYHOTO KOMITOHEHTAa Y XBOPUX HAa aBTOIMYHHUIA
TUPEOIAUT y pe3y/bTaTi YIIKOIKEHHS FeMaTOTUPEOiTHOTO
0ap’epa IMUTOIOAIOHOI 3a103M.

BcraHoBieHa MOXITUBICTb BUKOPUCTAHHST METO/IIB T10-
JIsipU3aliiiHoi 6ioMenMYHOI ONTUKMU Y MiarHOCTUIII aBTO-
IMyHHOTO TUPEOIIUTY.

KonduikT inTepeciB. ABTOpU 3as1BJISIIOTh PO BiZICYTHICTD
KOHG}JIIKTY iHTepeciB Ta BiacHOI (hiHaHCOBOI 3alliKaBJIECHO-
CTi TIpY MiATOTOBIII JAHOI CTATTi.

Indopmauis npo dinancyBanns. JlociiakeHHsI BAKOHAHO
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The role of histohematologic barriers and the possibility of using polarization
biomedical optics methods in the diagnosis of autoimmune thyroiditis

Abstract. Background. Violation of the integrity of the histohemato-
logic barriers (blood-brain, blood-testis, blood-ocular, blood-laby-
rinth, blood-thyroid) leads to autoimmune damage to these organs.
One of the manifestations of the latter is autoimmune thyroiditis, the
structural and quantitative changes of which can be more informatively
accurately assessed by polarization biomedical optics. The purpose
of the study was to substantiate the possibility of using polarization
biomedical optics methods in the diagnosis of autoimmune thyroiditis
based on the use of pathophysiological analysis of blood-brain barrier
integrity disorders. Materials and methods. Two groups of patients were
studied: control group 1 — healthy donors (n = 51), study group 2 —
people with autoimmune thyroiditis (n = 51) who underwent a punc-
ture biopsy of the thyroid gland for diagnostic purposes. Instrumental
laser methods were used: polarization, interference, multifractal. The
statistical parameters of polarization ellipticity maps, polarization el-
lipticity of phase and multifractal spectra of digital microscopic images
of native thyroid histological sections in patients with autoimmune
thyroiditis were quantified: mean, dispersion, asymmetry, and kurto-
sis. The probability of differences compared to the controls, taken as
100 %, was evaluated using the Student’s parametric test (p < 0.05).

Results. A significant increase in the mean and variance at inhibition
of the asymmetry and kurtosis of polarization ellipticity, as well as in
the mean and variance at reduction of the asymmetry and kurtosis of
polarization ellipticity of phase digital microscopic images of thyroid
native histological sections was revealed. There were a significant in-
crease in dispersion and a decrease in the asymmetry and kurtosis of
multifractal spectra of polarization ellipticity maps of digital micro-
scopic images of native histological sections. Conclusions. A significant
increase in the biophysical optical parameters of digital microscopic
images of thyroid native histological sections from patients with auto-
immune thyroiditis was found due to the growth of connective tissue
in the interstitium as a result of an autoimmune inflammation. There
was a significant inhibition of the asymmetry and kurtosis of the el-
lipticity of polarization of phase digital and multifractal spectra of po-
larization ellipticity maps of microscopic images of native histological
sections in patients with autoimmune thyroiditis due to a decrease in
the amount of colloids as a crystalline component caused by damage
to the blood-thyroid barrier.

Keywords: histohematologic barriers; autoimmune thyroiditis;
thyroid gland; polarization optics; pathophysiologic analysis
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The method of determining abdominal obesity
by waist circumference in Ukrainian children

Abstract. Background. The prevalence of obesity in children has a trend of constant growth. A third of the
pediatric population suffers from excess body weight and obesity, which are associated with such pathological
conditions as hypertension, insulin resistance, hyperglycemia, type 2 diabetes, dyslipidemia, metabolic syndrome
(MS) and early cardiovascular dysfunction. Waist circumference (WC) measurement is a simple noninvasive
screening tool to identify children with abdominal obesity, MS, and increased cardiovascular risk. The purpose of
the study was to develop age- and gender-specific WC percentiles for Ukrainian children aged 10-17 years and
to determine possible WC cut-offs for detecting abdominal obesity. Materials and methods. 1566 children aged
10—17 were examined, 759 boys and 807 girls. According to the WHO protocol, WC was measured using a flexible
centimeter tape in a standing position midway between the lower rib and the upper front edge of the ilium. The
threshold point for detecting abdominal obesity was WC 2 90" percentile of the distribution according to age and sex
(IDF Consensus, 2007). Results. Age and gender percentiles of WC and cut-off at the level of the 90" percentile in
Ukrainian children and adolescents are presented. The importance of gender assessment of WC lies in the reliable
difference of indicators in children aged 1012 and 15-17 years and growth of parameters with age in both boys
and girls. The need for age assessment of WC is due to increasing the 90" percentile indicators in girls aged 1017
from 76 to 90.5 cm and in boys from 75.9 to 94 cm. The data obtained can serve as a source for screening and
identifying children with abdominal obesity, increased metabolic risk and a better understanding of current trends in
childhood obesity. It has been suggested that new WC reference values should be added to clinical examinations
to help pediatricians and family physicians reduce cardiovascular risk in children. Conclusions. In the diagnosis
of MS in children, it is recommended to use the proposed specific percentiles of WC for sex and age, the values of
which = 90™ percentile of the distribution should be utilized for detection of abdominal obesity and further diagnosis
of MS. Measuring and evaluating WC in routine pediatric examinations is important.

Keywords: abdominal obesity; metabolic syndrome; waist circumference; children; 90" percentile

Introduction

The prevalence of obesity in children tends to constant
growth [1]. It has been established that a third of the child
population suffers from excess body weight and obesity
[2], which are associated with pathological conditions such
as hypertension, insulin resistance (IR), hyperglycemia,
type 2 diabetes mellitus (T2DM), dyslipidemia, and early
cardiovascular dysfunction [3] with a transformation into
adulthood with cardiovascular morbidity and early morta-
lity [4]. According to the recent World Health Organization
(WHO) and the World Obesity Federation reports, obese
children have lower self-esteem and school achievements

and, as a result, fewer opportunities for self-realization in
the future [5].

Studies have proven that the abdominal distribution of adi-
pose tissue is a powerful indicator of susceptibility to metabolic
syndrome (MS), which is accompanied by endocrine, meta-
bolic, and hemodynamic changes [6]. Establishing the basis of
obesity in the development of MS is practically important, as
it provides grounds for early and simplified diagnosis. In the
latest international recommendations for the verification of
MS by the International Diabetes Federation (IDF) [7], ab-
dominal obesity is presented as a basic criterion with a special
emphasis on measuring waist circumference (WC).
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WC > 90" percentile is a prognostic factor for changes
in lipid profile (high-density cholesterol lipoproteins, tri-
glycerides), systolic blood pressure, fasting insulin, insulin
resistance development (HOMA-IR) [8], and left ventricular
hypertrophy formation in children and adolescents [9].

Diagnosis of abdominal obesity is complicated. Visce-
ral obesity measured by computed tomography is the gold
standard of diagnosis [10], but it has technical and cost dif-
ficulties. To detect abdominal obesity in children, anthropo-
metric indicators are suggested to be used as epidemiological
screening tools, as they are non-invasive, inexpensive, and
easy to use [11, 12]. The Consensus Statement from the IAS
and ICCR Working Group on Visceral Obesity [13] reports
that WC measuring provides physicians with an important
opportunity to improve patient diagnosis. It is postulated that
the body mass index (BMI) alone is insufficient to assess and
manage cardiometabolic risk associated with obesity and re-
quires routine use of WC in the assessment and treatment of
overweight and obese patients. It is recommended to include
WC in routine pediatric examinations [14].

Although the measurement of WC in clinical settings is
recommended by leading health authorities such as the WHO
[15] and the National Institutes of Health (NIH) [16], there
is no consensus or single optimal protocol. While the NIH
recommends measuring at the upper edge of the iliac bone,
the WHO — at the midpoint between the lower margin of the
last palpable rib and the upper edge of the iliac bone.

All WC measurement techniques showed adequate cor-
relation with the risk of cardiovascular diseases, with some
small individual differences. WC at the narrowest point and
WC at the level of the umbilicus have sufficient consistency
and can be excellent alternatives in daily clinical practice due
to the ease of measurement [17]. Despite the indisputable
evidence that WC provides both independent and additional
information to BMI for predicting endocrine and cardio-
vascular morbidity, this indicator remains optional in the
practical work of a physician. Elsewhere, there are no stan-
dardized WC cut-off points for determining abdominal obe-
sity in children, which makes its use limited [18]. National
population-specific WC percentiles are critical for screening
children at increased metabolic risk associated with obesity.

There is a need for studies in different ethnic groups and
different periods of childhood to diagnose abdominal obesity
by WC. It is necessary to further develop the standards of na-

tional ethnic age and gender tables of percentile distribution
for WC in children, according to which it is recommended to
diagnose abdominal obesity and MS in Ukraine.

The purpose of the study was to develop age- and gen-
der-specific WC percentiles in Ukrainian children aged 10—
17 years and to determine possible WC cut-offs for detecting
abdominal obesity.

Materials and methods

This is a cross-sectional study that was conducted in
Ukraine. 1566 children aged 10—17 were examined, 759 were
boys and 807 were girls. The male-to-female ratio was 0.94
with 48.4 % boys and 51.6 % girls. WC was measured to the
nearest 0.1 cm by generally recognized methods using a fle-
xible centimeter tape in a standing position midway between
the lower rib and the upper front edge of the ilium according
to the WHO protocol [16]. For each participant, measure-
ments were registered in the software database. WC mean
values were calculated. Age- and gender-specific percentile
tables for WC were estimated by the Python method. The 5%,
10, 25%, 50™, 75", 90™ and 95™ percentiles were calculated.
The threshold point for the diagnosis of abdominal obesity
was WC > 90" percentile of the distribution according to age
and gender (IDF Consensus, 2007) [7].

Parents, guardians, and children were informed about
the purpose of the study, consent forms were signed before
measurements. Research was conducted in agreement with
the terms of the Declaration of Helsinki (WMA, 1964).

The study protocol was approved by the Local Ethics
Committee of the participating institutions.

Results

Descriptive statistics for WC in the age group of 10—17
years for boys and girls are presented (Table 1). The average
values of WC in girls increased from 62.5 & 8.2 cm at the age
of 10 years to 74.0 & 11.3 cm at the age of 17. In boys, these
values were 65.1 = 9.5 cm and 77.8 £ 10.5 cm, respectively.

A significant difference in WC in boys and girls was ob-
served at the age of 10—12 and 15—17 years. The gender-
and age-specific values at the 5™, 10™, 25™, 50™, 75™, 90™,
and 95" percentiles were calculated for girls (Table 2) and
boys (Table 3). The 90™ percentile distribution of WC in
girls shows a progressive increase in indicators from 76 cm
at 10 years to 90.5 cm at the age of 17 years.

Table 1. Descriptive statistics for waist circumference in Ukrainian children aged 10-17 years

Girls
Age, years 10 11 12 13 14 15 16 17
Number of measurements 102 103 98 103 97 98 102 104
Mean 62.5* 65.6 66.6* 69.8 71.6 72.3* 72.5* 74.0*
SD 8.2 10.4 8.3 7.4 9.6 10.0 12.3 11.3
Boys
Age, years 10 11 12 13 14 15 16 17
Number of measurements 103 106 83 88 87 102 103 87
Mean 65.1* 68.2 70.4* 71.3 74.9 74.9* 76.7* 77.8*
SD 9.5 10.4 8.9 9.1 10.5 10.8 10.2 10.5
p <0.05 > 0.05 <0.05 > 0.05 > 0.05 <0.05 < 0.001 <0.05

Notes: * — the difference between mean values of WC is significant; SD — standard deviation.
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Table 2. Age- and gender-specific waist circumference percentiles for Ukrainian girls aged 10-17 years

Age, ) Waist circumference percentiles, cm

years | Girls:n 5" 10" 25" 50" 75 90" 95"
10 102 53.0 54.6 58.7 65.0 68.6 76.0 78.6
11 103 52.2 54.0 57.0 64.0 70.5 83.0 85.5
12 98 54.5 57.6 61.0 66.0 71.0 75.8 82.4
13 103 59.9 61.0 65.0 69.0 74.0 79.0 81.4
14 97 60.0 61.0 65.0 70.0 75.5 84.0 90.9
15 98 59.0 60.8 65.0 70.0 78.5 84.2 89.4
16 102 61.0 62.7 64.0 69.0 77.0 89.3 93.0
17 104 59.0 60.5 66.0 72.0 79.5 90.5 96.8

Table 3. Age- and gender-specific waist circumference percentiles for Ukrainian boys aged 10-17 years

Age,

Waist circumference percentiles, cm

years Boys, 1 5th 10t 25th 5Qth 75t 9ot 95t
10 103 53.0 54.6 58.7 65.0 71.0 75.9 81.5
11 106 54.1 58.3 60.5 66.5 74.0 79.5 83.7
12 83 60.0 60.2 63.5 69.0 75.0 81.0 86.0
13 88 58.0 62.7 64.8 70.0 75.2 83.9 89.0
14 87 61.3 63.0 67.0 74.0 83.5 89.0 91.7
15 102 63.0 64.0 67.4 73.0 79.2 90.0 96.0
16 103 63.8 65.0 70.0 74.0 79.0 93.0 95.0
17 87 67.8 66.5 70.0 76.0 84.0 94.0 96.0

In boys, the indicators of the 90" WC percentile also
increased from 75.9 cm at the age of 10 years to 94 cm at the
age of 17 years.

Discussion

Nowadays, abdominal obesity is the main feature that
allows the diagnosis of MS in a child and WC is a greater
predictor of MS than BMI. The need to measure WC for
assessing visceral obesity and diagnosing MS has been proven
[13]. WC = 90" percentile correlates with other components
of MS such as hypertriglyceridemia, hyperinsulinemia, IR,
high blood pressure [17] and is an independent predictor of
low high-density lipoprotein cholesterol and high levels of
triglycerides, glucose and insulin in children [18].

The indicators of WC proposed by NHANES ATP 111
are based on epidemiological surveys conducted in the
USA, which are focused on Americans of European de-
scent with WC values of 104.4 cm for 18-year-old boys and
88.4 cm for girls. It was found that the specified WC data
significantly exceeded the data of adult Europeans [19].
According to the IDF Consensus (2007), the recommen-
ded WC data for 18-year-old boys is 94 cm and for girls is
80 cm [20].

Significant differences exist in the WC indicators found
in various studies for different ethnicities. Separate age and
sex reference values of WC were developed for Polish [21],
Norwegian [22] and Brazilian children [23], as well as for
children from the USA [24], Canada [25], Great Britain [26],
Australia [27], China [28], India [29], Greece [30], Kuwait
[31] and Japan [32], which differed significantly.

The major differences in the percentiles among various
countries confirm evidence of ethnic discrepancies in ab-

dominal obesity and the ongoing need for providing popula-
tion-specific WC reference curves for children.

Two possible approaches to measuring WC are proposed:
according to the WHO protocol and the NTH [16]. A group
of experts [12] suggested that the NIH protocol may be more
acceptable for the adult population, while in children it is
more appropriate to determine WC according to the WHO
recommendations, that is according to the indicator in the
middle between the lower rib and the upper front edge of the
iliac bone.

The study presents the age- and gender-specific percen-
tiles for WC in Ukrainian children developed from a sample
of 1566 children aged 10—17 years. It was the first attempt to
assess and suggest cut-offs for defining abdominal obesity
in Ukrainian children. The study confirmed that with age,
WC in both genders increases [33, 34]. This is an expected
finding during puberty representing a critical period for body
fat distribution [30].

Boys have been shown to have a higher WC 90" percentile
than girls at ages of 10—12 and 15—17 years, which contra-
dicts the literature on the benefits of WC for boys in all age
groups [30, 35]. This reflects gender-specific influences on
WC and can be explained by the fact that in boys, central fat
distribution is more predominant than in girls [30, 36].

It is recommended to consider the reduction of WC as
a critically necessary treatment to decrease health risks. Impor-
tantly, clinically meaningful reductions in WC can be achieved
with regular exercises and dietary interventions. It is important
for medical professionals to correctly assess determined WC
indicators and use them in clinical practice [11]. The proposed
90™ percentile of WC can be recommended as a marker for
diagnosing abdominal obesity and MS in children.
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Conclusions

This is the first study that determines age- and sex-spe-
cific WC percentiles in the Ukrainian population of children
aged 10 to 17 years.

90™ percentile and higher may be used provisionally in
clinical practice for early detection of abdominal obesity
and MS in Ukrainian children. This indicator can serve as
a source for screening and identifying children with increased
metabolic and cardiovascular risk.
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" AbBIBCbKIMM HALIOHQABHU MEANYHWI YHIBEPCUTET iMeHi AQHWAQ [QAMLbKOro, M. /\bBiB, YKpQiHQ
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3 Bl «\ikapHs1 Cesitoro lNaHTeAeriMoHa, [eplLue TepuTopianbHe MeAnyHe 06 EAHQHHS /AbBOBQ, M. /\bBiB, YKpaiHa

Cnoci6 BU3HAYEHHS A6 AOMIHOABHOIO OXXUPIHHS
30 OKPY>KHICTIO TAAIT B YKPOTHCbKUX AiTen

Pe3tome. Axmyaavnicmo. TTommpeHicTs OXUPIHHS B JiTeii Mae TeH-
JIEHLIO 10 MOCTIHHOTO 3pOCTaHHs. TpeTuHa IUTSYOrO HACEIEHHS
Ma€ HaUIMIIKOBY Macy Tijla il O>KMPiHHS, 1110 TIOB’SI3aHO 3 TaKu-
MU HaTOJIOTIYHMMM CTaHaMM, SIK apTepiajibHa TirepTeH3is, iHCy-
JIIHOPE3UCTEHTHICTb, TilepriikeMisi, LIyKpOBUi niabeT 2-ro TuIly,
nuciinigemisi, Mmetadoniunuii cuaapom (MC), Ta paHHBOIO cep-
LI€BO-CYIMHHOIO AuchyHKLi€l0. BuMipioBaHHST OKPYXKHOCTI Taii
(OT) € mpocTM HeiHBa3MBHUM iHCTPYMEHTOM JIJIsl BUSIBIEHHSI TiTeit
3 abmoMiHaJIbBHUM OXUpiHHSIM, MC i MiIBUILIEHUM CeplieBO-CY-
NUHHUM pU3UKOM. Memoro nociinxkeHHs 0y10 po3poOUTH BiKOBI
i1 renzepHi nepueHtwii OT y 10—17-piuHux yKpaiHCbKUX AiTeil Ta
BCTAHOBUTHY MOXKJIMBI oporoBi 3HaueHHst OT 1151 BUsIBIEHHST a010-
MiHaJIBHOTO OXUPiHHS. Mamepiaiu ma memoou. O6ctexeHo 1566
niteit BikoM 10—17 pokis: 759 xnomniis i 807 nisuatok. [IposeneHo
BuMiptoBaHHs1 OT 3a JOMOMOTOI0 THYYKOI CAHTUMETPOBOI CTPiuKU
B TIOJIOXKEHHI CTOSTUM, TTOCePeArHI MixK HUXKHIM peOpOoM i BepXHiM
nepenHiM KpaeM KiTy0oBOI KiCTKHM 3rigHo 3 ipotokoiiom BOO3. I1o-
POroBoIO y BUSIBIIEHHI abnomiHaibHOTro oxupiHHs oy1a OT > 90-ro
MEePLEHTUIS PO3MOALTY BiMOBIIHO 10 BiKY i cTaTi (KoHceHcyc IDF,
2007). Pe3yavmamu. I1pencrapieHi poOoui BiKOBi il TeHAEPHi Iep-

ueHtuai OT Ta moporosi 3HaueHHs1 Ha piBHI 90-ro NMepLUeHTuIs
B YKPaiHChKUX JiTel i mimiTKiB. Baxusicts renaepHoi ouinku OT
roJisirae y BiporiaHiit pisHuui napamerpis y niteir 10—12 i 15—17
POKIiB Ta POCTi MOKA3HMKIB i3 BIKOM SIK Y XJIOMUMKIB, TaK i B 1iBYaTOK.
HeoOxinHicTb BikoBoi ouink OT 06ymMoBieHa 301/IbIIEHHSIM TOKa3-
HUKiB 90-ro nepueHTHIs B AiByaToK 10—17 pokis Bin 76 10 90,5 cM,
Y XJIOMYUKIB — Bint 75,9 1o 94 cm. OTpuMaHi 1aHi MOXYTb CIIYTYBaTU
TKEPesIoM JJIsi CKPUHIHTY 1 BUSIBJICHHS [iTell 3 aOOMiHAIbHUM
OXKUPIHHSM, MiABULLEHUM MeTa0O0TiYHUM PU3UKOM Ta KPallloro po-
3yMiHHSI CyJaCHUX TeHAEHLIIM TUTSYOr0 OKMPiHHSL. 3alIpOIIOHOBAHO
nofaBaTy HOBI pedpepeHTHi Toka3HUKK OT 1o KIIHIYHMX 00CTeXEeHb,
1100 TOMOMOTITH MediaTpaM i CiMeMHUM JiKapsiM 3HU3UTH Ceplie-
BO-CYAMHHMIA pU3UK Y Aiteid. Bucnoexu. I1pu niarnoctuui MC'y ni-
Tell pPeKOMEHI0BaHO BUKOPUCTOBYBATH 3alIPONIOHOBAHI MEPLIEHTIIT
OT mst crari i Biky. 3HaueHHSIMU > 90-ro nepueHTU ISl PO3MOAITY
CJIil KepyBaTUCs Y BCTAHOBJEHHI a0IOMiHAJbHOTO OXXMPiHHS Ta
nofanbiuiit giarHoctuii MC. BaxivBuUM € IpoBeIeHHST BUMIpY Ta
ouinka OT y pyTMHHUX NeAiaTpUIHUX OOCTEKEHHSIX.

KiouoBi ci0Ba: abnomiHaibHe OXMPIHHS; METAGOIIYHUI CUH-
NIPOM; IiTH; OKPYKHICTb Tafii; 90-11 mepLeHTu1b
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Neurological
and psycho-emotional manifestations
of hyperthyroidism during pregnancy

Abstract. Background. Hyperthyroidism is a state of thyroid hormone excess, which increases the metabolic rate
and causes symptoms including anxiety and tremor. Graves’ disease is the most common etiology in developed
countries. Excessive levels of thyroid hormones can impact mood, energy levels, and overall well-being. It is crucial
to differentiate between symptoms related to thyroid function and clinical depression. The purpose of the study was
to investigate the neurological and psycho-emotional manifestations of hyperthyroidism during pregnancy. Materials
and methods. An examination of 50 pregnant women with subclinical and overt hyperthyroidism and 20 healthy
women (control group) in the second trimester of pregnancy using the method of standardized multivariate per-
sonality study was carried out. Results. Based on the results of the study, it can be argued that pregnant women
with thyrotoxicosis have changes in the psycho-emotional sphere: psychological maladaptation to the disease, an
increase in the level of anxiety with hypochondriac tendencies, neuroticism, a decrease in intellectual performance
and activity, a pronounced feeling of depression, anxiety, low mood. The identified criteria allow us to attribute
these changes to the personality pattern or to the manifestations of a pathological neurotic state in conditions of
maladaptation. The specific condition and behavior of pregnant women with thyrotoxicosis requires timely diagnosis
and appropriate correction, which will contribute to the normalization and improvement of the psychological state,
prevent the development of chronic stress and the occurrence of perinatal complications. Conclusions. Pregnant
women with thyrotoxicosis have changes in the psycho-emotional sphere: psychological maladaptation to the
disease, an increase in the level of anxiety with hypochondriac tendencies, neuroticism, a decrease in intellectual
performance and activity, a pronounced feeling of depression and anxiety.

Keywords: pregnancy; subclinical hyperthyroidism; overt hyperthyroidism; neurological and psycho-emotional
pattern

Introduction

Thyroid disease affects nearly every organ system in
the body. Hypothyroidism is a state of thyroid hormone
insufficiency that results in decreased metabolism and
secondary effects including fatigue and weight gain [1]. Pri-
mary hypothyroidism typically is a result of autoimmune
thyroiditis or iodine deficiency and is assessed by mea-
surement of the thyroid-stimulating hormone (TSH) le-
vel. Hyperthyroidism is a state of thyroid hormone excess,
which increases the metabolic rate and causes symptoms
including anxiety and tremor. Graves’ disease is the most

common etiology in developed countries |2, 3]. Patients
with hyperthyroidism are examined with measurement of
TSH and free thyroxine levels.

Subclinical thyrotoxicosis is a condition affecting up
to 10 % of the population in some studies [4]. Treatment
should be considered in all subjects if this biochemical ab-
normality is persistent, especially in case of symptoms of
thyrotoxicosis or in the presence of any complication [5].
In particular, treatment should be offered in those subclini-
cally thyrotoxic patients with a sustained serum TSH below
0.1 U/L. Hyperthyroidism is a condition where the thyroid
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gland produces and secretes inappropriately high amounts
of thyroid hormone which can lead to thyrotoxicosis [6].
The prevalence of hyperthyroidism in the United States is
approximately 1.2 %. There are many different causes of
hyperthyroidism, and the most common of them include
Graves’ disease, toxic multinodular goiter and toxic ade-
noma [7].

Thyroid is critical organ due to the role of its hormones.
Both hypo- and hyperthyroidism induce serious neurological
and phycological disorders, some of which are genetic. Hy-
pothyroidism can impact the development of a child; thus,
regular thyroid hormones testing is recommended in children
who demonstrate any signs of neurological, psychiatric or
cognitive disease [8].

Thyroid disease may present first with neurological com-
plications or else may occur concurrently in patients suffering
other neurological disorders, particularly those with an au-
toimmune etiology [9].

Thyrotoxicosis in youth is typically associated with clini-
cal manifestations such as tremor, often seen in the hands,
face, and legs. This finding can be seen in most patients with
thyrotoxicosis at any age. Tremor is thought to be secondary
to stimulation of the beta adrenergic system because beta
blockers often provide significant relief. It is seen both at
rest and with intention [10]. Characteristic involuntary but
seemingly well-coordinated, rapid, complex, spastic move-
ments such as flexing and extending of the fingers, raising
and lowering of the shoulders, or grimacing may improve
with beta blockade, and completely resolve in children once
thyroid function is normalized with appropriate antithyroid
medication or definitive treatment like radioiodine ablation
or surgical thyroidectomy [11].

Several cases of encephalopathy with seizure activity have
been reported in conjunction with thyrotoxicosis, and more
specifically, thyroid storm. These occur without any pri-
or history of an epileptic disorder. Seizures can vary from
generalized tonic-clonic to complex partial, or more focal
findings. Seizures associated with thyroid dysfunction are
rare and can lead to delay in diagnosis. Reported cases, for
the most part, showed resolution of encephalopathy and
remained seizure-free once euthyroidism was achieved. In-
dividuals with thyrotoxicosis may also present with mental
status changes including emotional lability, anxiety, agita-
tion, and confusion [12].

Thyrotoxicosis during pregnancy should be adequately
managed and controlled to prevent maternal and fetal
complications. The evaluation of thyroid function in preg-
nant women is challenged by the physiological adaptations
associated with pregnancy, and the treatment with antithy-
roid drugs raises concerns for the mother and the fetus.
Thyrotoxicosis in pregnant women is mainly of autoim-
mune origin, and the measurement of thyroid-stimulating
hormone receptor antibodies (TRAb) plays a key role.

TRAD help to distinguish the hyperthyroidism in Graves’
disease from gestational one in early pregnancy, and to
evaluate the risk of fetal and neonatal hyperthyroidism in
late pregnancy [13].

Depression occurring during pregnancy, often known
as antenatal depression, is a significant mental illness with
negative impacts on the mother’s health, the health of the
unborn baby, and the general welfare of the family. The
condition is linked to various negative pregnancy out-
comes such as preterm birth, low birth weight, elevated
risks of gestational diabetes, and preeclampsia. The signs
and symptoms of depression in pregnancy do not differ
from depression at any time. Another condition that may
resemble symptoms of antenatal depression is hyperthy-
roidism, which is characterized by increased levels of thy-
roid hormones. The latter can impact mood, energy levels,
and overall well-being. It is crucial to differentiate between
symptoms related to thyroid function and clinical depres-
sion [14].

The aim of the study was to investigate the neurological
and psycho-emotional manifestations of hyperthyroidism
during pregnancy.

Materials and methods

The examination included the study of the psycho-emo-
tional pattern in 50 pregnant women with subclinical
(n = 26) and overt (n = 24) hyperthyroidism in the se-
cond trimester of pregnancy before and after treatment.
The control group consisted of 20 healthy women of the
corresponding age (27.11 = 1.56 years). The distribution
of the examined pregnant women depending on the stage
of hyperthyroidism, age and weeks of pregnancy is given
in Table 1. The age criterion and gestational period in the
subjects were homogeneous, with no significant differences
(p > 0.05). For quantitative and qualitative assessment of
changes in the psycho-emotional sphere of pregnant wo-
men, a standardized multifactorial method of personality
examination was used, which is a modified and adapted
version of the Minnesota Multiphasic Personality Inventory
(MMPI) [15].

The names, indices and numbers of the scales used to
interpret the results of the survey of the examined pregnant
women and the control group are presented in Table 2.

This method allows us to assess the truthfulness and
diligence of the examinee’s answers and attitude to the test
itself using the scales of “falsehood” (L), “probability” (F)
and “mitigation or concealment of symptoms” (K), since
there were no significant changes (p < 0.05) in our surveyed
weights on the specified scales. In the results of the study,
we considered it appropriate to present only the scales of
depression, hypochondria, paranoia and psychopathy (as
nosological clinical units) in order to demonstrate the ab-
sence of these changes in the examinees.

Table 1. Age and gestational age of pregnant women with thyrotoxicosis

Groups Age o] Weeks of pregnancy o]
Subclinical hyperthyroidism (n = 26) 2519 +1.17 20.23 £ 0.24
— > 0.05 > 0.05
Overt hyperthyroidism (n = 24) 26.50 = 1.11 20.46 £ 0.22
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Table 2. Names, indices and numbers of MMPI scales

Scale| No. Interpretation
L _ | Tendency to present oneself in a favorable
light (“untruth”)
F _ | Accidental or intentional distortion
of answers (“probability”)
K _ | Alleviating or concealing symptoms
(“correction”)
Hs 1 | Increased health anxiety (“overcontrol”)
D 5 Anxiety with depressive tendencies
(“pessimism”)
Hy 3 'I;endency to hy_s_te,[ia, demonstrativeness
(“emotional lability”)
Pd 4 Tendency to antisocial actions
(“impulsivity”)
Pa 6 | Affective rigidity, suspiciousness (“rigidity”)
Pt 7 | Self-vulnerability, internal tension (“anxiety”)
Sc 8 V\{ithg:lr_awall from reality, autism
(“individualism”)
Ma | 9 | Hypomanic tendencies (“optimism”)
Si 0 | Sociability, social contacts (“introversion”)
At 16 | Anxiety
D’ | 41 | Pure depression
D1 | 42 | Subjective depression
D2 | 43 | Psychomotor retardation
D4 | 45 | Mental retardation
DO | 51 | Overt depression
D-S | 56 | Mild depression
Em | 59 | Emotional immaturity
Gm | 70 | Overall poor fitness
H 72 | Prehypochondriac condition
HS’ | 80 | Pure hypochondria
Hy | 83 | Pure hysteria
Hy4 | 87 | Somatic complaints
HyS | 90 | Hidden hysteria
In 94 | Intrinsic poor fitness
Iq 95 | Intelligence quotient
Ja | 97 | Conscious anxiety
Ne | 129 | Neuroticism
Pa’ | 138 | Pure paranoia
Pd’ | 146 | Pure psychopathy
Pn | 158 | Psychoneurosis
Sc’ | 181 | Pure schizophrenia
SclA | 182 | Social exclusion
ScIB | 183 | Emotional alienation
ScB | 187 | Whimsicality of sensory perception
Sf | 189 | Self-satisfaction
Sp | 196 | Social participation

Results

The average scores obtained by the subjects on the main
and additional scales are presented in Tables 3 and 4, re-
spectively.

We did not find any significant differences in the number
of points scored depending on the stage of hyperthyroidism
(p > 0.05), which may indicate the universality of the re-
sponse of the central nervous system to the effects of hyper-
thyroidism.

The examination did not reveal a significant increase in
the number of points on the L, F and K scales in the groups
of pregnant women (p > 0.05), and therefore the test results
are true (Table 3).

High scores on the Hs and D scales (p < 0.05) in the
examined pregnant women with hyperthyroidism compared
to the control group confirmed the presence of emotional
lability, anxiety and increased concern about their health
(Table 3).

The awareness of responsibility not only for one’s own
life, but also for the life of an unborn child led to a significant
increase in the number of points (p < 0.05) on the scales of
suspicion (Pa), autism (Sc) and optimism (Ma) in relation
to control indicators (Table 3).

Analyzing the results of testing pregnant women on ad-
ditional scales, we did not find significant changes (p > 0.05)
on the scales D’, D1, D0, D-S, HS, Hy’, HyS, Pa’, Pd’,
Sc¢’ compared to the control group, and therefore, it can be
argued that psychiatric diseases such as depression, hysteria,
paranoia, psychopathy and schizophrenia, and even tenden-
cies to the above-mentioned mental changes were absent
(Table 4).

Signs of psychomotor retardation (D2 scale) and emo-
tional immaturity (Em scale) were also not detected (p > 0.05
relative to the control group) (Table 4).

Pronounced anxiety (At scale) was present in all preg-
nant women compared to the control group (p < 0.05). This
anxiety about own health and health of an unborn child was
clearly understood by the examined pregnant women with
hyperthyroidism (significant increase (p < 0.05) in points on
the Ja scale vs controls). The adverse toxic effect of hyper-
thyroidism on higher integrative and cognitive functions in
pregnant women was manifested by signs of mental retarda-
tion and a reduced intellectual quotient (scales D4 and Iq,
p < 0.05 compared to controls) (Table 4).

The level of social participation and the need for com-
munication (Sp scale) in expectant mothers was within the
normal range (p > 0.05 compared to the control group), but
we found a decrease in the level of self-satisfaction (Sfscale,
p < 0.05 vs controls). All pregnant women have an anxiety
component in the psycho-emotional sphere with a decrease
in stress tolerance (To scale) (p < 0.05 compared to controls).

Also, no signs of psychoneurosis (Pn scale) (p > 0.05
compared to the control group) were found, although neu-
roticization of the personality during pregnancy occurs
(scale Ne, p < 0.05 vs controls). All women had a general
poor adaptation to life realities in the conditions of physi-
ological changes in the body that occur during pregnancy
(Gm scale, p < 0.05 compared to the control group), which
was translated into the development of a prehypochondriac
state (scale H, p < 0.05 compared to controls) (Table 4).
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Table 3. Results of MMPI on the main scales in the control group and pregnant women
with subclinical and overt hyperthyroidism

Groups
Scale Control Subclinical hyperthyroidism Po Overt hyperthyroidism Po o}
L 3.90£0.19 3.70 £ 0.23 > 0.05 3.50 + 0.38 <0.05 | >0.05
F 6.10 £ 0.59 7.40 £ 0.64 > 0.05 8.00 + 0.81 <0.05 | >0.05
K 15.90 + 0.60 14.40 £ 0.48 > 0.05 14.50 £ 0.72 <0.05 | >0.05
Hs 3.70 £ 0.63 9.40 + 0.50 <0.05 9.20 £ 1.72 <0.05 | >0.05
D 21.30 £ 0.74 24.90 + 0.56 <0.05 25.50 + 1.06 <0.05 | >0.05
Hy 16.40 + 0.56 19.40 + 0.66 <0.05 19.80 + 0.62 <0.05 | >0.05
Pd 16.40 + 0.66 18.20 + 0.53 <0.05 18.80 + 0.83 <0.05 | >0.05
Pa 6.50 + 0.26 11.30 + 0.42 <0.05 11.10 £ 0.62 <0.05 | >0.05
Pt 5.50 £ 0.50 20.90 £ 0.75 <0.05 21.80 £ 0.93 <0.05 | >0.05
Sc 9.30 + 0.55 19.40 £ 0.60 <0.05 20.70 £ 0.76 <0.05 | >0.05
Ma 11.30 £ 0.50 18.00 + 0.58 <0.05 18.40 £ 0.40 <0.05 | >0.05
Si 19.70 £ 1.09 36.20 £ 0.72 <0.05 37.50 + 0.89 <0.05 | >0.05

Notes: here and in Table 4: p, is the significant difference between the corresponding parameters and the control
group; p, is the significant difference between the corresponding indicators of pregnant women with subclinical
and overt hyperthyroidism.

Table 4. Results of MMPI on the additional scales in the control group and pregnant women

with subclinical and overt hyperthyroidism

Groups

Scale Control Subclinical hyperthyroidism Po Overt hyperthyroidism Po P:
At 9.70 £ 0.69 26.40 £ 0.71 <0.05 28.50 + 0.85 <0.05 | <0.05
D’ 12.00 £ 0.80 11.80 + 0.46 > 0.05 11.90 + 0.58 >0.05 | >0.05
D1 11.20 £ 0.92 11.80 £ 0.46 > 0.05 11.90 + 0.58 >0.05 | >0.05
D2 6.90 £ 0.53 7.20 £0.29 > 0.05 7.40 +0.03 >0.05 | >0.05
D4 3.10 £ 0.26 8.50 + 0.38 <0.05 9.10 £ 0.48 <0.05 | <0.05
DO 12.30 + 1.51 15.20 £ 0.55 > 0.05 15.20 + 0.87 >0.05 | <0.05
D-S 11.80 + 0.86 10.50 + 0.37 > 0.05 10.70 + 0.49 >0.05 | >0.05
Em 10.90 + 0.93 11.20 + 0.54 > 0.05 11.60 + 0.49 >0.05 | >0.05
Gm 5.10 £ 0.44 11.20 £ 0.35 <0.05 11.30 = 0.69 <0.05 | <0.05
H 12.40 £+ 1.26 18.90 + 0.46 <0.05 18.50 + 0.91 <0.05 | >0.05
HS’ 1.70 + 0.23 2.20 +0.23 > 0.05 2.80 +0.25 >0.05 | <0.05
Hy’ 8.00 + 0.40 7.50 + 0.36 > 0.05 8.20 + 0.69 >0.05 | <0.05
Hy4 410+ 0.57 5.80 + 0.26 <0.05 5.80 +0.32 <0.05 | <0.05
HyS 12.90 + 0.41 12.10 £ 0.62 > 0.05 11.60 + 0.83 > 0.05 < 0.05
In 24.30 +1.76 60.00 + 1.61 < 0.05 63.70 £+ 2.13 < 0.05 > 0.05
Iq 36.10 + 1.66 25.40 £ 1.21 <0.05 27.60 = 1.48 <0.05 | >0.05
Ja 6.10 + 1.02 15.80 + 0.55 <0.05 16.60 + 0.63 <0.05 | <0.05
Ne 6.20 = 0.62 11.40 £ 0.41 <0.05 13.20 £ 0.81 <0.05 | >0.05
Pa’ 3.10 £ 0.48 3.50 £ 0.24 > 0.05 3.30 £ 0.24 >0.05 | <0.05
Pd’ 6.40 £ 0.23 6.70 £ 0.38 > 0.05 6.90 + 0.33 >0.05 | <0.05
Pn 11.60 + 0.68 12.60 + 0.59 > 0.05 12.20 + 0.58 <0.05 | >0.05
Sc’ 5.10 £ 0.30 5.70 £ 0.43 > 0.05 5.90 + 0.45 >0.05 | <0.05
SclA 470 +0.24 6.40 + 0.32 <0.05 6.40 + 0.69 <0.05 | >0.05
SciB 2.40 = 0.21 3.40+0.22 <0.05 3.50 +0.32 <0.05 | <0.05
ScB 3.40 £ 0.43 3.50 + 0.34 > 0.05 3.80 + 0.66 >0.05 | <0.05
Sf 22.40 +1.37 11.20 + 0.34 <0.05 11.20 £ 0.79 <0.05 | >0.05
Sp 15.50 + 1.12 14.20 + 0.40 > 0.05 14.30 + 0.91 >0.05 | >0.05
To 18.40 + 0.23 10.90 £ 0.44 <0.05 11.00 £ 0.77 < 0.05 > 0.05
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Somatic complaints (Hy4 scale) of pregnant women
with thyrotoxicosis were significantly more frequent than
in non-pregnant women (p > 0.05). Also, we did not find
sensory disturbances (ScBscale) in pregnant women of all
groups (p > 0.05 compared to the control group).

However, in all the examined pregnant women, we
found intrinsic poor fitness (In) (p < 0.05 compared to
controls) against the background of social (SclA scale)
and emotional (ScIB scale) alienation due to a change in
social status.

Discussion

After the analysis of the points scored by pregnant
women on the main and additional MMPI scales, it can
be argued that those with hyperthyroidism had signs of
anxiety-hypochondriac manifestations with an element
of mental retardation and neuroticism of the persona-
lity.

Lack of iodine supply also has a negative impact on the
intelligence of expectant mothers, and therefore their new-
borns [16, 17].

Graves’ disease is the second most frequent cause of hy-
perthyroidism in pregnancy, with a prevalence of approxi-
mately 0.5 % [18, 19]. Hyperthyroidism usually exacerbates
during the first trimester due to the additive effects of hu-
man chorionic gonadotropin stimulation of the TSH recep-
tor. The disease ameliorates in the second half of pregnancy
as a result of the immunologic remission associated with
pregnancy. Untreated or undertreated hyperthyroidism is
associated with an increased rate of maternal complications
(e.g., thyroid storm, gestational hypertension, preeclamp-
sia, miscarriage and stillbirth, abruptio placentae, preterm
delivery) [20, 21]. The developing fetus may be affected due
to both maternal thyrotoxicosis and the passage of TRAb
from the mother to the fetus, so that it may be useful to
check the TRAD titer at approximately 22 to 26 weeks of
gestation [22, 23].

Various cut-off points were used to diagnose subclini-
cal hyperthyroidism in different studies, which may affect
the observed outcomes. A limited number of publications
evaluated the impact of subclinical hyperthyroidism on
pregnancy outcomes compared to euthyroid pregnant
women. Most studies have not adequate statistical power
due to the small number of included pregnant women with
subclinical hyperthyroidism as well as the small number of
adverse pregnancy outcomes. A lack of adequate statisti-
cal power for some pregnancy outcomes limited us from
running analysis for these outcomes. TRAD status was not
determined in most studies, and in studies where thyroid
antibodies were measured, results were not compared to
the pregnancy outcomes in subgroups with subclinical
hyperthyroidism based on the TRADb status (positive and
negative) and their results were not adjusted for TRAb
status. The iodine status and iodine supplementation have
not been reported and the results were not adjusted for
these variables [24]. There is a lack of adequate well-de-
signed studies and adequate power for subgroup analysis
according to the type of study or gestational age. Further
studies with a large sample size among euthyroid pregnant
women are necessary.

Conclusions

Pregnant women with thyrotoxicosis have changes in
the psycho-emotional sphere: psychological maladaptation
to the disease, an increase in the level of anxiety with hypo-
chondriac tendencies, neuroticism, a decrease in intellectual
performance and activity, a pronounced feeling of depres-
sion, anxiety, low mood.

The identified criteria allow us to attribute these chan-
ges to the personality pattern or to the manifestations of
a pathological neurotic state in conditions of maladap-
tation. The specific condition and behavior of pregnant
women with thyrotoxicosis require timely diagnosis and
appropriate correction, which will contribute to the nor-
malization and improvement of the psychological state,
prevent the development of chronic stress and the occur-
rence of perinatal complications.
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MaeHok O.C.", lNaeHok A.B.", lpuvumiumH b.P.2, IrHarosuy C.B.2, ConoLeHko B.1.2
" AbBIBCbKIMM HQLIOHAABHU MEANYHWI YHIBEPCUTET iMeHi AQHWAQ [QAMLbKOro, M. /\bBiB, YKpQiHQ
2 KHIM AOP «/\bBiBCbKQ OBAQCHQ KAIHIYHQ AIKQPHST», M. /\AbBIB, YKpQIiHQ

HeBpoAOriyHi T NCUX0eMOLinHI NPOogBY rinepTMpeosy
niA 4AC BArTHOCTI

Pe3ome. Axkmyaavnicmo. TinepTrpeo3 BUHMKAE BHACTILOK
HaJIMipHOI MPOAYKUil TOPMOHIB IIMTOMOAIOHOT 3aJ103U, 11O
MPUIIBUIIYE META00Ii3M i BUKJIIMKAE TaKi CAMIITOMU, SIK TPU-
Bora it Tpemop. XBopoba ['peiiBca € HalOUIbII MOMIKMPEHOIO
TMPUYNHOIO TiMepTUPEO3y B PO3BMHEHUX KpaiHax. HagMipHuit
piBeHb TUPEOITHUX TOPMOHIB MOXe BIUIMHYTH Ha HACTpIiil, pi-
BeHb €Heprii Ta 3arajibHe caMOIOYYTTs. TOMY AyXe BaXJIHUBO
PO3pPIi3HATA CUMIITOMH, TTOB’s13aHi 3 (DYHKIIIEIO IIUTOMOAIOHOT
3aJ1034, i1 03HAKU KJIiHIYHOI aenpecii. Mema nocaiaXeHHs: BU-
BUMTHU HEBPOJIOTiIUHI Ta MCUXOEMOLINHI MPOSIBU TiMEepTUPEO3Y
mix yac BaritHocTi. Mamepiaau ma memoodu. I1poBeneHo o6CTe-
KeHHs1 50 BariTHUX i3 CyOKJIIHIYHUM Ta SIBHUM TillepTUPEO30M
i 20 3M0pOBUX XiHOK (Tpyra KOHTPOJIO) y IPyroMy TpUMecTpi
BaTiTHOCTI 3a I0MTOMOTOI0 METO/lYy CTaHAapTU30BaHOTO Oararo-
¢akTopHOro gociigkeHHs: ocooucrocti. Pezyasmamu. 3a pe-
3yJbTaTaMU TOCIIIKEHHSI MOXHA CTBEPIKYBATH, 110 Y BariTHUX
i3 THPEOTOKCUKO30M CITOCTEPIraloThCst 3MiHU B TICUXOEMOIIIHi i
cdepi: ICUXOJIOTiYHA Ie3aJanTallis uepe3 XBopoOy, IMiABUILLIEHHS

PiBHSI TPMBOXHOCTI 3 iMOXOHAPUYHMUMU TEHAEHILIISIMU, HEBPO-
TUYHI peakllii, 3HUXEHI iHTeJeKTyaJlbHa Mpale3gaTHIiCTh Ta
AKTUBHICTb, BUPaXKeHe BiUyTTsl MPUTHIYEHOCTi, TPUBOXHOCTI,
3HUXKEHHsI HacTpoto. BusiBieHi Kputepii 103BOJISIIOTH BilHECTH
1Ii 3MiHU 10 CTPYKTYPH OCOOMCTOCTi 200 10 MPOSIBiB ITaTOJIOTIU-
HOI'0 HEBPOTMYHOTO CTaHy 3a yMOB ne3aganTamii. Crenudika
CTaHy ¥ MOBEOiHKU BariTHUX i3 THPEOTOKCUKO30M IIOTpeOy€e
CBOEYACHOI MiaTHOCTUKU 1 BiAMOBiAHOI KOPEKIIii, 110 CIIpusI-
TUMe HOpMai3allii Ta MOKpalleHHIO MCUXOJOTiYHOTO CTaHy,
3arobiraTuMe poO3BUTKY XPOHIYHOIO CTpecy i BUHMKHEHHIO
MepuHaTaJbHUX YCKIaaHEeHb. Buchosxu. Y BariTHUX i3 TUpEO-
TOKCHMKO30M CITOCTEPIiraloThCsl 3MiHM B ICUXOEMOLiIHIi cdhepi:
TCUXOJIOTIYHA Ne3aJanTallisl Y4epe3 XBOpoOy, MiABUIEHHS PiBHS
TPUBOXKHOCTI 3 iMOXOHIPUYHUMU HaXWUJIaMU, 3HUKEHHS iHTe-
JIEKTYaJIbHOI MpaIe3aaTHOCTi Ta aKTUBHOCTI, BUPAXKEHE BiTIyTTsI
MPUTHIYEHOCTI i1 TPUBOXKHOCTI.

KirouoBi clioBa: sariTHicTb; CyOKJIiHIYHMIA TilEPTUPEO3; ABHUIA
rinepTrpeos; HEBPOJIOTIYHA Ta TICUXOEMOIIiifHa CUMITTOMATHKA
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CeprieHko B.O.", OnivHuik A.FO.", lNasaoscekmi §1.1.7, Kpyk O.C.2, CeprieHko O.O."
" AbBIBCBKMV HALIOHQABH MEAVNYHI YHIBEPCUTET iMeHi AQHUAQ [QAMLIBKOrO, M. /\AbBIB, YKpQiHQ
2 [NepLue TepuUTopIaAbHE MeAnYHE 06 ‘€AHAHHST MICTA AbBOBQ, M. /\bBIB, YKpPQIHO

MocTTPABMATUYHUIN CTPECOBUN PO3ACA
| MEeTAOOAIYHMIN CUHAPOM:
POAb AAKNUX OHTUOKCUACHTIB Y AIKYBOHHI

Pestome. OcHoBow naroreHesy cepLeBo-CYANHHMUX, OHKOOTIHHUX, MeTabosIiHHUX 3aXBOPIOBaHb, XPOHIHHOIO
3anasneHHs1 Hu3bkoi iHTeHcnBHoCTi (X3HI) Ta 6aratbox iHWux posnagis € gucéanaHc MiX rnpooKcupaHTamm
| CMCTEMOK aHTUOKCU[AHTHOIO 3axncTy. BBaxaeTbcs, Lo B OCHOBI 3B’I3KY MK MOCTTPaBMatudHnM CTPECOBUM
posnagom (MTCP) i meTaboniyHum cuHgpomom (MC) e okengaHTHuii ctpec (OC), nigBuLieHa akTUBHICTb Be-
retTaTuBHOI HEPBOBOI CUCTEMM, aKTUBALlS CUHTE3Y ITIIOKOKOPTUKOIAIB abo iMyHosioriYHa aucperynsauisi. binbiue
TOro, NaTogizionoridHi 3mMiHu LwsaxiB cuctemHoro X3HI, siki BUHMKatoTb BHACIZOK MoaudbikaLivi y peakTUBHOCTI
peLenTopis rMOKOKOPTUKOIAIB (BTOPUHHMX O eMOLIHOro Ta ghi3ionoriyHoro 36yAXXeHHs1), MOXYTb 6y TU OCHOBOIO
L7151 HeafeKkBaTHoI colianbHoi noBefiHku, Lo sigrosigae NTCP ta npossam MC. HelyonasHo 3 sBunncs gaHi, ki
cBifg4artb po Te, Lo BaxmBa posib B natoreHesi [TCP HanexuTs noegHaHHo BUCOKOro pisHsi cuctemHoro OC i3
aktusayieto X3HI. 3 iHworo 60Ky, [NTCP — ye tun peuuamsytoYoi Ta JoBrotTpusasnoi Tpasmu, sika nocuioe OC
i npuckoproe ctapiHHs KnituH. X3HI cynpoBomKyeTbCsi BUBINTbHEHHSIM aKTUBHUX (DOPM KUCHIO Ta a3oTy, rnpo3a-
nanbHUX UUTOKIHIB Ta iHLLUMX Gi0/IOriYHO aKkTUBHMUX Pe40BUH, Lo BuknkatoTe OC. MeToro yboro ornsgy 6yso o6-
roBOPUTY POJIb OKPEMUX aHTUOKCUAAHTIB, 30Kpema rnonigheHornis, hraBoHoIfiB, kapoTuHoigis, N-ayetunymcreiny,
menatoHiHy, L-apriHiHy, BiTamiHis C i E, UMHKY, Migi Ta ceneHy, y npoginaktuyi/nikysaHHi KoMop6igHoi nartosnorii
[ITCP i MC, a Takox npoaHariayBaty HOBi TeHAEHUII Ta HanpsamMKu MavibyTHIX gocnigkeHs. oLyk npoBoamBscs
B Scopus, Science Direct (Big Elsevier) i PubMed, Bkno4Ho 3 6azamu gaHnx Medline. BukopucTtaHi Kiito4oBi
crioBa «MoCTTPpaBMaTUYHUI CTPECOBUK po3nan», «MeTabosliYHNi CUHAPOM» , «aHTUOKCUAaHTW» . [51d BUSBIIEHHS
pe3ynbTartiB AOCIXEHHS, AKi He BAAIIoCs 3HauTV Mg Hac OH/IaviH-rNoLLYKY, BUKOPUCTOBYBABCS PYYHWU OLLYK
6i6niorpacii nybrikayiv.

Knro4oBi cnoBa: nocrrpaBmatudHuii CTpecosuii poanag; MeTabosiyHuii CUHAPOM; aHTUOKCUAAHTH, Orfisg
nitepatypu

Bctyn

3alikaBIeHICTh Y MOTCHUIMHUX MeXaHi3Max, 1110 JieXaTb
B OCHOBI B3a€MO3B’ 513Ky MeTaboniuHoro cunapomy (MC) ta
MOCTTpaBMaTUIHOTO cTpecoBoro posnany (ITTCP), 30inb-
LIYETHCS Yepe3 BUCOKUU piBeHb MeTa0OJIiUHUX AUCHYHK-
miit, sKi criocrepirarorses mpu IITCP [1]. YacTa koMop6in-
Hicts MC, nykpoBoro aiadety (L) 2-ro Turty, okupiHHs
Ta [1TCP nepenbayae HasgBHICTb BHYTPIIIIHIX HEBPOJIOTiu-
HUX Ta EHIOKPUHHUX 3MiH, a TAKOX TMOPYIIEHb Y MeTabo-
JIi3Mi, TIOB’SI3aHUX 3 TICUXiYHUM PO3JIaZIoM, 1110 MOXeE ITiAB1-
IIATA KUMOBIPHICTh CUCTEMHOI METa0O0IIYHOI TUCPETYJISIILI.

Lle Takox Moxe BUSIBUTU (DyHIAMEHTaIbHI MeTaOOIiuHi
3pyIIeHHS BHAC/IIOK CTPECOBUX CUTYyalliii B aHaMHe3i [2].
BBaxaetncs, 1110 B ocHOBI 3B’s13Ky Mixk IITCP i MC € okcu-
nmanTHui crpec (OC), migBuUIleHa aKTUBHICTb BETeTaTUBHOL
HEPBOBOI CUCTEMU, AKTUBALLisl TTTIOKOKOPTUKOIiB 200 iMy-
HOJIOTiYHA Aucperyisiis. binbiie Toro, matodisiomoriyxi
3MiHU NUISIXiB CUCTEMHOTO XPOHIYHOTO 3aMaJIeHHST HU3bKOi1
inteHcuBHOCTI (X3HI), sKi BUHMKAOTh BHACTIIOK MOAM-
(dikaiiii y peaKTMBHOCTI pelenTopPiB IJTIOKOKOPTUKOIIiB
(BTOPMHHUX 0 €MOLiiHOTO Ta (Pi3ios0TriYHOro 30yIKEeH-
HS$T), MOXYTb OYTM OCHOBOIO JIJIsI HEaIeKBaTHOI COLIiaJIbHOT
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noseninku, 1o Biamosigae ITTCP Ta mpossam MC [1, 2].
Kpim Toro, GionoriuHa Bpa3juBIiCTb 10 CTPeCy, sika MOXe
BU3HAYaTU UMOBipHicTb po3BUTKY [1TCP Ta MeTabomiuHmnx
npoO6JeM Ticiasi TpaBMaTUYHOTO JAOCBIiAY, € MpaBAoONoIio-
HoIo Teopiero [3].

Bigomo, 1o nucbanaHc Mix BUIBHUMM paaukaiamu/
OKCHUIAHTaMU Ta aHTUOKCUIAHTHUM 3aXMCTOM MTPU3BOJIUTH
no OC, gkuil cripusie BAHUKHEHHIO IIUPOKOTO CIIeKTpa
KJiHiYHMX posnaniB [4]. MonekynsipHi Hacainku [TTCP,
SIKAI YBIYHIOE CTPEC, BKIIIOUYAIOTh IMiABUIIEHUI CUCTEMHUI
piBenb OC ta X3HI [5]. HemonaBHo ony6iikoBaHi aHi,
SIKi CBiTYaTh Ipo Te, 1110 BaxkiuBa poJib B natoreHesi [IITCP
HaJIeXUTh MOENHAHHIO BUCOKOTO piBHS cuctemMmHoro OC
3 aktuBaiieo X3HI [6]. 3 inmoro 6oky, I[ITCP — 1e Tin
PeLMINBYIOUO] i JOBrOTpUBaIOl TpaBMU, sika nocuoe OC
i mpucKoproe ctapinHs KiaithH [7]. X3HI cynpoBomKyeTbest
BUBiJIbHEHHSIM akTUBHUX (popm KucHiO (ADPK) Ta azory,
Mpo3anajJbHUX IUTOKIHIB Ta iHIIMX 0i0JIOTIYHO aKTUBHMX
pevoBuH, 110 Bukiaukae OC. OC i X3HI, takum ynHoM, Ma-
I0Th TEH/ICHILi10 BiZIOyBaTUCS OJHOYACHO, OCKIJIbKY 00UIBA
11i TPOLIECU MOXYTb CIIPUYMHUTH TOSIBY iHI1IOTO [8]. Pazom
OC i X3HI MoXyTb OyTH CIIpOBOKOBaHI ICUXOJOTIIHIUM
CTpecoM, SIKMiT TpUBA€E BITPOIOBXK TPUBAJIOTO Yacy [9].

Cyuacne nikyBaHHs [ITCP i MC niepenbayae MyabTH-
TUCUMTUTIHAPDHUIA MifXia, IKUil TTOETHYE 3MiHU CITOCOOY
JKUTTS Ta (hapMaKoJioriyHe BTpyyaHHs. Ha ocHOBI excrie-
PUMEHTAJIbHUX 1 KJIIHIYHUX TOCTi/I)KeHb BCTAHOBJIEHO, 1110
aHTUOKCUJJIAHTHA Tepallis € e(heKTUBHOIO Y KOPEKIIii TaKol
CIIIBHOI JITAHKH, STK OKMCHIOBaJIbHO-BiTHOBHMI T1cOaIaHC,
Mix GaraToakTopHUMHU posianaMu, o’ s3aHnumu 3 [ITCP
i MC[10].

MeTom0 omisiay OyJio OOTOBOPUTHU POJIb NESIKUX aHTU-
OKCMIaHTIB, 30KpeMa IoJjlipeHoI1iB, (pJIaBOHOINIB, KApOTH-
HoimiB, N-anetunuucreiny (N-acetylcysteine, NAC), me-
naToHiHy, L-aprininy (L-arginine, L-Arg), BitamiHiB C1iE,
UHKY (Zn), mini (Cu) Ta ceneny (Se), y mpodinakTuii/
JlikyBaHHI Komop6inHoi nmatosiorii [ITCP i MC, a takox
IpoaHali3yBaTU HOBi TEHIEHIIII Ta HAIPSIMKU MaiOyTHiX
TOCITiIKEHb.

AHTUOKCUAQHTU

AHTHUOKCUJIAHTU — 1€ €HJOreHHi a00 €K30TreHHi pe-
YOBHUHH, SIKi 3aI100iraloTh YIIKOIXKEHHIO 0i0JIOTiYHUX
MaKpOMOJIeKyJl 200 3aTpUMYIOTh 1OTO Y1 BUSIBJISIIOTD Bill-
HOBJIIOBAJIbHY Aito [11]. AHTMOKCHIAHTH, 3 OIJISIAY Ha Me-
XaHi3M iX 1ii, KI1acudikyroTb Ha TPU KaTeTopii: IEpBUHHI,
BTOPUHHI Ta TPETUHHI. [1epBUHHI MPUTHIYYIOTh YTBOPEH-
Hs OKCHUIAHTIB; BTOPMHHI (DYHKIIOHYIOTh SIK ITOTJIMHAYi
A®DK, a TpeTHHHI BiTHOBJIIOIOTh OKMCHEHi MojieKynu. Ha
ChOTOJHI aHTUOKCUIAHTU B OCHOBHOMY KJIaCHU(iKyIOThCSI
sIK (hepMeHTaTUBHI a00 HedepmeHTaTuBHi [12]. Cepen ex-
30r€HHUX aHTUOKCHUIAHTIB MU 3HaX0AMMO BiTaminu (A, C,
E i K), kodakropu epMeHTiB, CITOTYKHU a30Ty, MiHepau
(Zn i Se) i monideHonu (praBoHOIAM i heHOTBHA KUCTOTA).
Taxi metanu, sk mapradeus (Mn), Zn, Cu, 3amizo (Fe) Ta
Se, MigBUIIYIOTh KaTaTiTUYHY aKTUBHICTh aHTMOKCHUJIAHT-
HuUx ¢epmeHTiB [13].

Ex30reHHi aHTUOKCUIAHTY BUKJIMKAIOTh 3pOCTa0qy
3alliKaBJIeHiCTh y 3amobiranHi abo 3meHieHHi OC. CrpaB-
Ii, 6araTo emigeMioJIOTIYHMX JOCIIIXEeHb IiIKPeCININ,

10 BXXUBAHHS TIPOIYKTIB, SIKi MICTSITb aHTUOKCUAAHTHU Ta
nornHavyi ADK, Mae moTeHUiiHMIT 3aXUCHUI eeKT rpu
posnanax, cinpuunHeHux OC [14]. LlnsxoMm migBUIeH-
HSI IPUPOTHOTO AaHTUOKCUIAHTHOTO 3aXUCTy OpraHizmy
a0o JIOTOBHEHHS PallioHy XapuyBaHHS aHTUOKCUAAHTAMU
MOXKHa 3a00iIrT pi3HUM XPOHIYHUM 3aXBOPIOBAHHIM a00
CHOBIILHUTH iX MporpecyBaHHs. [IpupoaHi aHTUOKCUIAH-
TH, SIK-OT (pJ1aBOHOIOM, NYOMIbHI PEYOBUHU Ta ITOJide-
HOJIW, OiI0Thb, BilIal04u €JEeKTPOHU MPOMIKHUM paanKa-
JIaMm, i BiirpaloTb MeBHY POJib Y raJIbMyBaHHI IIEPeKHUCHOTO
okucHeHHs aininiB (ITOJI) [9]. [TponeMoHcTpOBaHO, 1110
¢iToXiMiuHI pEYOBUHU-aHTUOKCUIAHTYU BUSIBJISIIOTh aHTU -
OKCHJAHTHI BJIACTUBOCTI SIK in Vitro, TaK i in vivo. binbiie
TOTO, AHTUOKCUAAHTHI (hiTOXiMIYHI pEYOBUHU MOXYTb Ta-
KOX BUSIBJISITU IIpOTU3anaibHy Aito [15]. Crpasai, mpupom-
Hi CMOJIyKH, SIK-OT KypKyMiH, pecBepaTpoJ Ta aHTOIliaHU,
3natHi 3MeHIryBat X3 HI nuissxom npurHiyeHHs MpoayKIlii
MpocTarjiaHAWHIB, aKTUBHOCTI SIIEPHOTO TPaHCKPUTIILIiii-
Horo dakTopa NF-kappa-B (nuclear factor kappa-light-
chain-enhancer of activated B cells, NF-kB) ta crrermudiu-
HUX OKMCHIOBaJbHUX (DEPMEHTIB, a TAKOX 30iJbIIIEHHS
MPOMYKILil MpoTU3anaJibHUX a00 3MEHIIIEHHS YTBOPEHHSI
Mpo3anajbHUX LIUTOKIHIB [16].

MoaidpeHoAU

barati Ha mosicheHOIM MPOIYKTU Cepea3eMHOMOPCHKOI
IIETU € MMOTEHLIITHO e()eKTUBHOIO XapuOBOIO CTPATETi€I0
TSI TIOJTiTIeHHs 310poB’s nauieHTiB 3 MC [17]. Tomide-
HOJIW, BaXJTUBY TPYITY aHTUOKCHUIAHTIB, MOXXKHA PO3ILTUTH
Ha JIBa KJjiacu: HedJiaBoHoinu Ta (aBoHoinn. [1pukinamom
HedIaBOHOIMIHOIO aHTUOKCUAAHTY € pecBepaTpoJi. Pecse-
patpoj — diToaneKCuH, TPUPOIHUI MOJTiPeHONbHUI aH-
TUOKCHIAHT, Ma€ 30aTHICTh BIUIMBATU Ha pi3Hi naTodizio-
storiuHi 3miau ipu MC [18]. 3okpeMa, ITOBiTOMIISIETHCS, IO
pecBepaTposi akTuBye cupTyiH (sirtuin, SIRT) 1, akuit mae
KapIiompOTeKTOPHi, aHTUOKCUIAHTHI Ta IMPOTU3amnaJbHi
edexrtu [19]. Ponuna 6inkiB SIRTs, 3okpema SIRT 1, akTus-
Ho 3aiydeHa 1o rnpoueciB X3HI, OC, amonTosy, perysiii
TPAHCKPUIILLii, alleTUIIOBaHHSI, OiOJIOTIYHUX PUTMIB TOIIO
[20]. 3minu B excrpecii SIRT1 € ogHumu 3 naTodiziono-
rivHuX YMHHUKIB MC, ceplieBO-CyIMHHUX 3aXBOPIOBaHb
(CC3) Ta HeiiponereHepaTUBHMX 3aXBOproBaHb [21]. OTke,
SIRT1 — 11e moTeH1iiHA TepalleBTUYHA MillleHb B JTiKyBaH-
Hi CC3, 30kpema MC, Ta iHIIKUX 3aXBOproBaHb. BimoMmo,
o 6inku ponuHu SIRTS KaTaizyloTh HiKOTUHaMiname-
HiHauHYKJIeoTun (nicotinamide adenine dinucleotide, NA-
D¥)-3anexHe neaunmoBanHs [22]. Okpim aktusauii SIRT1,
pecBepaTposi, UMOBIpHO, 3aIy4YeHUN OO0 TPAHCKPUITIIiii-
HOI peryJsiiii poauHM KIIITUHHKUX OiKiB NF-kB [23]; mae
30aTHICTh aKTUBYBATH afeHO3MHMOHOMOC(haT-aKTUBOBAHY
npoTeiHkiHa3y (adenosine monophosphate (AMP)-activat-
ed protein kinase, AMPK) ta TpaHcKpuIiiiiHuii pakTop
Nrf2 (nuclear factor erythroid related factor 2, Nrf2) [24].
AMPK € onHUM i3 KTIOYOBUX PETryIsiTOPiB MeTab01i3My,
KOOPAMHYE HU3KY MeTaOOJIiYHIX peaKIliil I MiATPUMKHA
MeTaboiyHOro romeocrasy [25, 26]. PecBeparpon Gepe
y4acTh y Peryisiii ¢pakTopiB TPaHCKPUIILIii, SIKi aKTUBY-
10Th 200 TIPUTHIYYIOTh €KCITPECilo TeHiB, MOB’SI3aHUX 3 Mi-
TOXOHJIPisIMH, a OTKe, MOAYJIOE iX dyHKILito [27]. [IpoTu-
3anajbHi e(heKTH TaKOX € OTHUM i3 OCHOBHUX MEXaHi3MiB,
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3a JOIIOMOTOIO SIKUX pecBepaTpoa aie Ha X3HI — omun
3 OCHOBHUX KOMITOHEHTIB y raroreHe3i MC [28]. PecBepa-
TPOJI MOXeE BILJIMBATHU Ha JIEKiJIbKA KIIOUOBUX META0OiUHUX
OinKiB — ceHcopHUX/edeKkTopiB, BKiIouHo 3 AMPK, SIRT1
Ta KOaKTUBaTOpoM la penientopa Yy, akTUBOBAHOIO MPOJTi-
depaTropom nepokcucoM (peroxisome proliferator-activated
receptor-y coactivator la, PGC-1a). [ToBizomisuioch, 110
pecBepaTposI 3HAYHO 3MEHIIYE KiJIbKICTh KIIITUH, 3a0apB-
JleHux B-ranaxkro3uaasolo (B-galactosidase), ekcrpecito
npo¢iOpoTUIHMX OIJIKIB, a TAKOXK 301JIBIIIYE €KCITPECiIO pe-
nenTopiB aHrioteH3uHy II Tuny 2 (angiotensin Il receptor
type 2, AT2R) ta G-mipoTteiH-3B’s13aHOro perenrtopa Mas
(G protein-coupled receptor MasR) B anrioten3un-I1-ctu-
MYJIbOBaHUX TJIaJIKOM’SI30BUX KJIITUHAX CTIHOK CynuH [24].
AxtuBaiist G-ipoTeiH-3B’s13aHoro perenTopa Mas cripusie
BazoauIaTallii, MOJIMNIIy€e KJIiTUHHUIA MeTa00J1i3M, 3MEH-
mye nposiBu X3HI ta OC, npurHiuyye TpoMOOYTBOpPEHHSI
Ta cTabili3ye aTepocKiiepoTUUHy OymKy [28]. Kpim Toro,
el iToanekcuH BIUIMBAE Ha MiKpOOiOTY KMIIIEYHMKA Ta
MeTa0oJIiTH, SIK-0T KOPOTKOJIAHIIIOTOBI XUPHi KUCIIOTH,
110 MAa€ MO3UTUBHUI BIUIMB Ha MaTo(hi3ion0TiuHi 3MiHU
npu MC [29].

Pe3ynbTaTi paHA0OMi30BaHOTO MOJABIHHO CJIMOTO Tja-
11€00-KOHTPOJILOBAHOI'O NOCIIIKEHHS 32 YYacTIO IMalli€H-
TiB 3 giarHo3oM MC mpoaeMOHCTPYBaIH, IO PECBEPATPOIT
3HAYHO 3HMXKYE Macy Tina, IMT, xxupoBy macy Tina (body
fat mass, BGM), oKpyXHiCTb TaJlii, TUIOILY ITii KPUBOIO
IHCYJIiHY Ta 3arajibHy ceKpellito iHCyniHy. PaHnoMizoBaHe
YOTUPHUMICSTUHE TOCIIIKEHHS cepell 4o10BikiB 3 MC 1moka-
3aJ10, 1110 BUKOPUCTAHHSI PECBEPATPOITY 3MEHIIIYE KUJTbKiCTh
cyJb(paToBaHUX MTONEPETHUKIB aHAPOTeHIB Y KPOBi, KUPO-
Bill Ta M’S130Bilf TKAHWHAX i 30iIbIIIYE iX ekckpelito. Kpim
TOro, IMHaMiKa BMiCTy MOXiTHUX apOMaTUYHUX aMiHOKHUC-
JIOT y CeYi CBITUMTH IIPO 3MiHU Y CKJIaIi MiKpOOiOTH KUIIIET-
HuKa. MeTtaaHaJi3, SIKUii JOCTiIKYBaB MapKepy 3arajieHHs
y nanieHTtiB 3 MC Ta KOMOPOiZTHMMHU 3aXBOPIOBAaHHSIMU,
MOKa3aB, 1110 MMPUIOM pecBEPATPOIY BipOTiTHO 3HUKYBAB
piBHi C-peakTUBHOTO 0iJIKa Ta (pakTopa HEKPO3y ITyXJIMHU
(®HIT) a, Tomi K BipoTiTHUX 3MiH Y PiBHSX iHTEpJIEHKIiHY
(IJ1)-6 He crioctepiranocsk [30].

Bpaxosyroun, mo OC € BaxiuBuUM (PaKTOPOM PU3UKY,
MOB’SI3aHUM i3 3aXBOPIOBAHHSMMU 1IEHTPAJIbHOT HEPBOBOT
cucrtemu (LIHC), npuponHi aHTUOKCUAAHTH Ta iX MOXigHi
MOXYTb CITYTYBaTH MEPCIEKTUBHOIO TepareBTUYHOIO CTpa-
terieto [31]. OctaHHIMM poKaMU NMPUPOAHI AaHTUOKCUIAHTHU
POCITMHHOTO TIOXOKEHHSI, STK-OT PeCBEPaTpOII, KBEPIIETHH,
KYPKYMiH i HApUHTiH, IIIMPOKO 3aCTOCOBYIOTHCS IS JIiKY-
BaHHS Ta MPO(ITAKTUKY HEBPOJIOTIYHUX i IICUXiaTpUIHUX
posnanis [29].

PecBeparpoin, sSIK aHTUOKCHUIAHT, BUSIBIISIE CBOI Teparie-
BTUYHI e(heKTH NMpH 11epedpOBaACKY/ISIPHUX 3aXBOPIOBAHHSIX
MePeBaXKHO IUISIXOM MTPUTHIYEHHST HAJUTUIIIKOBOTO YTBOPEH-
Hs1t ADK, akTuBauii aHTUOKCUIAHTHUX (PePMEHTIB Ta iH-
IIUX MOJIEKYJSIPHUX MeXaHi3MiB aHTHOKCUIAHTHOTO 3aXUCTY
[32]. BpaxoByiouu, 1o HakonuyeHHsS ADK npurHiuye eH-
notenianbHy NOS (endothelial nitric oxide synthase, eNOS)
Ta CIIPUYMHSIE TTOIIKOIKEHHST eHIOTEIiI0 CYIMH, pecBepa-
TPOJI MOXKeE 3a100iraTv eHA0Te TiaJIbHIN TUCOYHKIIIT IILISIXOM
aMmeHieHHs OC i X3HI. [ToBinomiisiiocsk, 1110 pecBepaTpost
6e3mnocepentbo nociaadmoe OC, mpurniuye [1OJI Ta mocu-

JII0€ aKTUBHICTD cynepokcuamrucMmyTasu (COJl) mpu TpaBMi
rosioBHoro Mo3ky [33]. [TpumnyckaioTh, 1110 pecBepaTpos Mae
3axucHi BnactuBocTi wist LIHC, 3MeHIIye KiTbKiCTh BITbHUX
panukaiB, 30ibi1ye ekcripecito reHiB eNOS, CO/l, remo-
kcureHasu-1 (heme oxygenase-1, HO-1) i katanasu [32].
Kpim Toro, Bimomo, 1o SIRT1 3anyueHuit 1o mpoiiecis, 1110
BinOyBatoThcs B KitiTHax ripu OC Tta nosroumiti [34]. Pecse-
patpos BIumBa€ Ha akTuBHicTb SIRT 1, minTpumye 6amaHc
MiX MPOOKCUIAHTAMU Ta aHTUOKCUIAHTAMU B MiTOXOH/IPi-
sIX, Ma€ TMpoTu3ananbHy aito [35]. Nrf2 € MoleKyasIpHOIO
MiteHH10 OC yepe3 peryssiito YUCIeHHUX aHTUOKCUIAHT-
HUX (hepMEHTIB i 3axucHUX OiJIKiB. [IpogemMoHcTpoBaHO, 1110
pecsepatpout iHrioye OC i 3axuinae (hyHKIIiF0 MO3KY HUISIXOM
aktusanii MPHK Nrf2 i remokcurenasu-1 [36].

Jokasu cBimyaTh IIpo Te, 10 PecBepaTpOI MOXKe CITPH-
STU CUHTE3Y HelipoTpodiuHoro akTopa Mo3Ky (brain-de-
rived neurotrophic factor, BDNF), 110 3ano6irae po3Butky
bicdenon-A-ingykoBanoro ayrusmy, MC ta LIJ] [37]. 3a-
CTOCYBaHHSI PeCBEPaTPOJTy CIIPUSIE 3HWKEHHIO PiBHS JieT-
TUHY B KPOBi, IPUTHIYEHHIO JIiMOTeHe3y, aKTUBALIil JIIOJIi3y
Ta MiABUIIEHHIO TEPMOTEHHOI 30aTHOCTI OYpoi KMpPOBOi
tkaHuHU. 3a ymoB X3HI weit ¢piroanekcuH momymoe NF-
kB y >XMpoBiii TKAaHWHI IUISIXOM MPUTHIYEHHS eKCIpecil
iHribiTopa akTuBaTopa Ia3MiHoreHy-1 (plasminogen ac-
tivator inhibitor-1, PAI-1), 1110 € Ginbl BUpakeHUM, HixX
edextu pochoiHozuTua-3-KiHa3u (phosphoinositide 3-ki-
nase, PI3K), SIRT1, AMPK, A®K i Nrf2. [TonidpeHonu,
SIK-OT KYPKYMiH, NIiHOLIEMOPWH, pecBepaTpoJl i KBepLETHH,
SIK TIOBiIOMJISIETBCS, MOMIYJIIOIOTh aKTUBHICTh NEKiTbKOX
i3obopm akBanopuHy (aquaporins, AQP) y mo3ky [38]. Bi-
JIOMO, 1110 aKBAITOPMHU € BAXKJIMBUMHU TPAaHCMEMOPaHHUMU
Ginkamu, 1110 6epyTh yyacTb y narodiszionorii MC.

Kpim Toro, pecBepatpos 6epe ydyacTb y peryssiuii Mg,
Zn, Fe, Cu B 00xin ADK-onocepenkopanoro OC. ITosi-
nomuisieTbest, o Mg npurniuye OC i ctabinizye KIiTUHHI
MemOpanu [39], Zn BxoauTs no ckiany CO/L i 6epe yyactb
y npoaykiii aHtTnokcuaaHTiB [40], a Se 3axuiiae HelipoHU
HUISIXOM aKTHBallii aHTUOKCHUAAHTHOTO 3aXMCTY Ta pernapa-
uii momkomkeHb JIHK [41]. [TinBumieni koHeHTpaii Fe
i Cu mpu3BOASTH 10 YTBOPEHHS TOKCUYHUX T IPOKCUIBHUX
panmkaniB Ta aktuBamii I1OJI i OC. IloBimomisuiocs, 110
et itoanekcuH 3meHIiye BMictT Fe i Cu, 30i1bliye KOH-
HeHTpauiro Mg, Zn i Se Ta YMHUTh AaHTUOKCUIAHTHY Hil0
TIpH iIeMiYHOMY ITOIITKOIK€HHI TOJIOBHOTO MO3KY [42].
Kpim Toro, pecBepaTpos 3MiHIOE MiKpOOiOTy KUIIIEYHUKA,
BIUIMBA€E Ha BiCh «KUIIIEYHUK — MO30K» i, OTKe, MOXKe OyTH
3ajlydeHuI 10 JiKyBaHHs 3axBopioBanb LIHC [43].

daraBoHOIAU

dnaBoHOITM — 1Ie rpyrna aHTUOKCHUIAHTIB, SIKi MOXHa
PO3IUIMTH Ha KaTeXiHU, aHTOLliaHU, XaJIKOHU, (pJIaBaHOHH,
¢1aBoHU i IaBOHOIM, 3aJIEXKHO Bill CTYIEHSI OKMCHEHHS
MIPONaHOBUX (parMeHTiB [44].

Haiinomupenimmm ¢raBoHosoM € kBepueTrH. Kope-
JISIITIST MiK 9aCTOTOIO BUHMKHEHHS (pakTopiB pu3uky MC
1 CIOXKMBAHHSIM KBEPLIETUHY IIIMPOKO AOCIIIKYBAIACh in Vi-
tro Ta B JOKJIiHIYHUX BUIIpoOyBaHHsX [45]. A. Hosseini et
al. B oryisani «KBeplieTrH i MeTaboIiuHUIE CUHAPOM» aKy-
MYJIIOBAJIU PE3YAbTaTH €KCTIEPUMEHTATBHUX TOCiIKEHbD,
sIKi BKa3yIOTh Ha CTIPUSITJIMBUI BILTUB KBEPIETUHY Ha (hak-
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Topu pu3uky MC (LI 2-ro Turry, apTepiajibHa TillepTeH3is
(AT), nucninonporeinemist (JIJITT) Ta oxupinHs). 3a3Ha-
YeHi 1031 KBEPLETUHY B LIMX BUIIPOOYBAHHSIX ITepeOyBail
B Mexkax Bin 5 10 240 Mr/Kr/neHb, siKi BBOAWINCS ILISIXOM
BHYTPIIlTHbOOUYEPEBUHHOI iH €KIIii 200 MepopasbHO (30HAOM
a00 3 MUTHOIO BOOI0), 3 TPUBATICTIO Mpuitomy Bia 10 1o 90
NHiB. ABTOPM BBaXalOTh, 1110 KBEPLIETUH MOXE BilirpaBa-
TH POJIb Y KOPEKIIii MeTaOOIIYHNX PO37IadiB 3a JOIIOMOTOIO
pPi3HMX MeXaHi3MiB, SIK-OT aHTUOKCHUIaHTHA aKTUBHICTb,
30inbIIeHHS piBHS anunoHeKTuHy (adiponectin, ADIPOQ)
Ta iHCYJIiHy, 3MEHILIEHHsI BMiCTy JIEITUHY, iHCYJIiHOBa pe-
sucteHTHicThb (IP) Ta 61okyBanHs Ca’ -kaHauis [46].

OCHOBHUMM IIJISIXaMM 3aXMCHOTO eheKTy bOTo (hy1aBo-
Hoiny npu LIJI 2-ro TuIy BBaxkKa€eThCst KBEPLETUHIHIYKOBA-
Ha cexpellis iHcyminy [45]. KpiMm Toro, KBepLieTUH BUSIBIISIB
renaTornpoTeKTOPHY JIif0 Ha TBAPUHHMX MOIEISIX, TOMi SIK
edekT (IaBOHOILY IPU OXUPiHHI OyB MOB’SI3aHU 3 IOTO
AHTUOKCHUAAHTHOIO Ta IIPOTU3AIIaIbHOIO aKTUBHICTIO [47].
V KiJIbKOX TOCTiIXKEHHSIX MOBIIOMIISIIIOCS, 1110 KBEPLIETUH
crpusB 3HIKeHHIO piBHS Tpuriiuepunis (TI), 3arambHO-
r0 XOJECTePUHY Ta XOJeCTEPUHY JIIMOMPOTEIHiB HU3bKO1
mripHOCTI (XC JIITHIL) [48]. OmHak BIuMB LbOro ¢Jia-
BOHOIly Ha piBeHb JIIOMPOTEIHIB BUCOKOT MITBHOCTI (XC
JITIBIII) BBaxkaeTbcs cynepewauBuM. IloBimomisiiocs, 1o
Bwmict JITIBLLL cyTTeBo 36iabI1yBaBcs y Mulliei 3 AeilluToMm
anoJjinonporeiny E, ski nepedyBasiu Ha Mi€Ti 3 BUCOKUM
BMIiCTOM XMPY, TOIi SIK HE3HAYHE MiIBUILIECHHS CIIOCTEPi-
rayiocst y tBapuH 3 JJIT1, siki orpumyBanu 500 Mr/n kBep-
LIeTUHY B NMUTHIi# Boxi [49]. ¥V nocnimxenHi X. Gao et al.
MPOJIEMOHCTPOBAHO 3aXUCHUI eeKT 1bOro (hraBOHOINLY
Ha Mofesli CTeaTOTUYHOI XBOPOOM IeUiHKM, MOB’sI3aHO1
3 MeTaboivHo0 nucdynkiieio B mypis [50]. OTXe, KBep-
LIETUH CIPUSTIMBO BIUIMBA€E HA Maiixke BCi KOMITOHEHTU
MC i moxe OyTH TTepCIIeKTUBHUM MYJIBTU(MaKTOPHUM Kap-
TOMPOTEKTOPHUM 3acoboM [47].

KBepueTtuH i iforo moximHi rmokasaiu TeparneBTUYHI IIep-
CTNEKTUBHU B JIIKYBaHHI pi3HUX CUHIPOMIB i HelipoaereHe-
patuBHUX posznamniB. Lli cmonyku He TiIbKU GepyTh y4acThb
y 3arnob6iranHi OC i X3HI B LIHC, ane TakoxX MOXyTb B3a-
E€MOIiSITU 3 HU3KOIO HEMpOMeIiaTopiB Ta ix pelenTopamu i,
OTXe, IeMOHCTPYIOTh Helipo3axucHi MexaHizmu [51]. TToBi-
JIOMJISIETBCSI, 1110 KBEPLIETUH 30aTHUI €(DeKTUBHO TTOJIITIIY -
BaTHU OUCPETYJISLIIO TilmoTaJaMo-TinodizapHo-aapeHaI0Bo1
0Ci, 3HIKYBaTH EKCIPECit0 KOPTUKOTPOTIIHY i KOPTUKOCTE-
POHY, 1110 BaXKJIMBO [IJIs1 TOCSITHEHHS TepaneBTUYHOTO eheK-
Ty B JIiKyBaHHi TPMBOXHUX po3naaiB. OTxe, KBEPLETUH
MOXe OyTH MOTEHUIHHUM MpenapaToM-KaHAUIATOM IS
JIIKyBaHHSI TPUBOXHUX po3namiB, aemnpecii, I[ITCP i Heii-
poaereHepatuBHUX po3naniB [52]. Leit ¢raBoHOII TakoX
JIEMOHCTPYE TeparneBTUYHUI MOTEHIIial TPY po3J1aiax Ha-
CTPOIO Ta TPUBOXKHOCTI. KpiMm TOro, KBEpLIeTUH 30aTHUI 3a-
no0iraTu MoripiIeHHIO KOTHITUBHUX DyHKIIiM. BBaxkaeTbes,
1110 BUPaXeHi aHTUOKCUAAHTHI Ta MPOTU3anaibHi BJIaCTH-
BOCTi KBEPUETUHY CIPUSIOTH OTO HEMPOMPOTEKTOPHUM
edexraM [52, 53]. OcHOBHI Heilpo3axMCHI MEXaHi3MU KBep-
LIeTUHY ToysiraloTh y nipurHiveHHi OC, oOMeXeHHi yTBO-
PEHHSI BUIbHMX paauKaJliB Ta aKTUBAIlil Ilepeaadi CUTHAIIB
Nrf-2/aHTHOKCUIAHT-PECITIOHCUBHUI eleMeHT (antioxidant
response element, ARE) i napaokconasu 2 (paraoxonase 2,
PON2) [47].

JlokJiHiYHI pe3yabTaTU CBig4YaTh, IO TeCHEePUINH,
KBEPLETHH Ta iHIlI (pJITABOHOIIN € TEPCIIEKTUBHUMMU Ta 6e3-
MMeYHUMM JIETUIHUMU MOJIEKYIaMU, SIKi CJIilI JOCTiIKyBaTH
SIK JOJIATKOBI TeparneBTUYHI 3aX0au IJIs1 3aro0iraHHs abo
MOJIETIICHHSI TIepediry HeBpOJIOTIUHUX Ta HelpoaereHe-
pPaTUBHUX 3aXBOPIOBaHb. Y HU3I JOCTIIXEHb OMTMUCAHO
YUCJIEHHI MeXaHi3MU HEeHPONMpPOTEKTOPHOI aKTUBHOCTI
(1aBOHOIMIB, 11O TO3BOJISIE TIPUITYCTUTH, IO Mi€Ta, OaraTta
Ha KBEPIETUH i recriepuanH, abo xapyoBa Jjo0aBKa 31aTHi
nmortoMortu Bopatucs 3 OC. [1pumnyckaloTs, 1110 iHTerparis
(bnaBoHOINIB, SIK y cepen3eMHOMOPCHKIil Mi€Ti, TTOMIMIIye
piBeHb HelipoMmendiaTopiB, mnoJeriiye nepedir OC, 30kpe-
Ma, LIJSIXOM MiIBUILEeHHS aKTUBHOCTI aHTUOKCUIAHTHUX
¢depMeHTIB, TOJIMNIIYE TAKUM YMHOM PYXOBY aKTHUBHICTh
i KOTHITUBHI (OYHKIIii, a TAKOX 3MEHIIIYE CUMIITOMU JIe-
npecii [54]. 3pocTaroya KiJIbKiCTh 10Ka3iB BUSIBUJIA Tepa-
MEeBTUYHUI MOTEeHIia KBEPLETUHY Ta HOro MOXiAHUX MPU
Pi3HUX 3aXBOPIOBAHHSIX, 30KpEMa HEBPOJIOTIYHUX po3Jiagax
ta I[ITCP. OnHak HU3bKa 0i0JOCTYMHICTh KBEPLIETUHY Ta
OIBIIOCTI MTOXiMHMX IIBOTO (DIIABOHOILY 3HAYHOIO MipOIO
00MeXye X KIIiHIYHY e(DeKTUBHICTb [55].

KapotunHoiaun

KapotuHoinun — 11e ogHa rpyra aHTUOKCUOAHTIB, sIKi
€ MIPUPOAHUMMU TIIrMEHTaMM, 110 CUHTE3YIOThCSI POCIU-
HaMU, BOJOPOCTSIMU Ta (POTOCUHTE3YIOUMMU OaKTepisIMu
[44]. IToBimOMIISETHC, 110 iICHYE 3BOPOTHUI 3B’SI30K MiXK
koMnoHeHTaMX MC i BMiCTOM 3arajJibHMX KapOTHUHOIIIB,
a TaKOX ITO3UTHBHA KOPEJISIis MiX [3-KapOTUHOM i anu-
IMOHEKTUHOM, 1110 BKa3y€e Ha BaXKJIMBICTh 1Ii€] rpyny aHTU-
OKCHMIAHTIB [56]. B-KapOTHH i JKOITiH, IBa KApOTHUHOIIN,
SIKi HaifyacTille MiCTAThCS B TXi, IETTOHYIOTHCSI B XKMPOBiil
TKaHMHI i MOXYTh BIUIMBATU Ha Pi3Hi (izionoriyHi GyHKIIii
agumonutiB. Kpim Toro, KapoTHHOIIM 3MEHIITYIOTH Bic-
uepaabHuii xxup, BMict XC JITTHI i TT, 3naTHi mom’sik-
mryBatu niepe6ir JAJIIT ta oxxupinasg npu MC [44]. Yyactb
KapOTUHOINIB B perysuii curHanbHux nuigxiB NF-«xB
i MiTOreH-aKTHBOBaHOI MpOTeiHKiHa3u (mitogen-activated
protein kinase, MAPK) cipusie monynsiiii npouecis X3HI
Ta aKTMBYE 3BOPOTHUI TPAHCIIOPT XOJIECTEPUHY, L0 MPU-
3BOIUTH OO IMIPUTHIYCHHS YTBOPEHHS MIHUCTUX KIIITUH [57].
[ToBimoMJISIETBCS, 1110 HU3BKUIA BMiCT KQpOTHUHOIIIB Y CUPO-
BaTILi KPOBi cIpUsi€ PO3BUTKY oxupiHHsI, MC Ta KoMopOin-
HUX 3axBoptoBaHb [58]. KapoTuHOiau MOXYTh 3HUXYBaTH
PE3UCTEHTHICTh 10 IMIoKo3u Ta [P, BaxKIMBMX KOMIIOHEHTIB
MC [44]. OnHak HeOOXiTHO 3ayBa>KUTH, 1110 BUCOKE CIIO-
JKMBaHHSI KApOTUHOIIB ABOHAIMpPAaBIeHO NoB’si3aHe 3 MC,
JOTO TSIKKICTIO Ta 10ro KOMIoHeHTamu [59].

HepamioHanbHe Xxap4yBaHHS, SIK BiZOMO, MiIBUIIYE
PM3UK pO3BUTKY nemnpecii. ToMy mi€TU4YHiI BTpydaHHS MO-
KYTh TOMTOMOITH 3HU3UTU PU3UK TIOTiPIIIEHHS TICUXiYHOTO
3[0POB’sI B 3araJibHili MOMYJIsILIii Ta y MAILIEHTIB 3 aDeKTUB-
Humu posnanamu. ocmimkenHs F. Li et al. posrisinano 1e
MUTAHHS LIJISIXOM MOJETIOBAaHHS €MHOI CTpaTeril OMHO-
pa30BoOro TpUBaJIoro crpecy (single prolonged stress, SPS),
a came [1TCP-nonioHuX moBeaiHKOBUX e(heKTiB Y MUILIECH.
IMponemMoHcTpoOBaHO, 1110 JiKomiH y go3ax 10 i 20 mr/kr
rpotsiroM 12 nHiB mo3utuBHO BIinvBaB Ha [1TCP-nonionmit
denorun [60]. JIikomiH TaKoX CIIPUSB MPUTHiYeHHIO SPS-
IHIYKOBAHOTO 3HIKEHHSI PiBHS HEMpOTpodidHOro hakropa
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MO3KY B TilTOKaMIIi Ta IIpe@poHTaJbHil KOpi TOJIOBHOIO
MO3KY Muileii. 3araigom edekrtu Jikoniny npu [TTCP Mo-
KyTb OYTH IMOB’s13aHi 3 MOTO MPOTU3AIaJIbHOIO AKTUBHICTIO
Ta aHTUOKCHIAHTHUM BIUTMBOM Ha niepedir OC [61].

N-auetuAumucreiH

N-aueTunuucreil, aleTwiboBaHa ¢gopma L-uucreiny,
€ aHTHMOKCUIAHTOM i IToNepeTHUKOM TIyTaTioHy (glutathi-
one, GSH). AuTrokcuaanTHa 3naTHicTh NAC 3a1eXUTh Bif
TOTO, SIKOIO MipOIO BiH IiABMIIYE €HIOTeHHI KOHIIEHTpAaIlii
3arajbHOro miytartioHy (total glutathione, T-GSH), enimi-
HYE CYIIEPOKCUIHI paauKay Ta MpurHiuye reHepaiiio AOK
[62]. NAC mae nmpoTtuzanaibHy Ta CyTUHOPO3IIUPIOBATBHY
N0, a TakoxX Moxke 3MeH1yBaTy JJIIT muisixoM migBuieH-
e piBHa XC JITIBIL Ta sumxkenns piBasg TT. Kpim toro,
NAC 3nmatHUl CTUMYJTIOBATU MPOAYKIIiIO iHCYJIHY i 3HU-
JKYBaTH PiBEHb ITIOKO3U B KpoBi [63]. TIpomeMoHCcTpOBaHO,
1110 TIPU3HAYEHHS TalliEHTaM, SIKi BiIMOBiIaIOTh AiarHOC-
TUYHUM Kputepisim MC, onpanboBaHuM MiXHapoaHOO
denepawicio miadbety (International Diabetes Federation,
IDF) [64, 65], 600 mr (aBiui Ha meHb) TabaeTok NAC cripu-
SI7I0 3HAYHOMY 3HMKeHHIO MoKa3HuKiB iHnekcy IP (Homeo-
static Model Assessment for Insulin Resistance, HOMA-IR),
BUcoKouyTIuBoro C-peaktuBHoro 6inka (high-sensivity
C-rective protein, hs-CRP), peaktuBHMX pedyoBUH TiobGap-
oiTypoBoi kucioTH (thiobarbituric acid reactive substances,
TBARS), TT', cucromniuynoro aprepiaabHoro Tucky (AT)
i 30iIbIIEHHIO PiBHS HIiTpUTIB [66]. Takum ynHom, NAC
MOXe 3MEHIINUTHU Tsrap pu3uky MC 3aBasiKi CBOIM 4mC-
JICHHUM aHTUOKCUJIAHTHUM, TTPOTU3AMAIbHUM Ta CyIUHO-
PO3LINPIOBAILHUM €(PeKTaM.

TMoBinomasinoch, o y BetepaHiB BiitHu 3 [ITCP Ta
pos3nanamMu, MoB’A3aHUMU 3 BXXUBAHHSIM TICUXOAKTUBHUX
peuoBuH, npusHaueHHsT NAC (2400 mr/mo0y mpoTsirom
8 TUXHIB) CHPUSIIO BUPAXKEHi MO3UTUBHIN AUHAMII
nerpecuBHUX cumnromiB. KpiM Toro, 6aratoueHTpoBe
paHIOMi30BaHe MOJBiiHE ciiine mianedo-KOHTPOJIbOBaHE
JOCJIIIXKEHHS 3a y9acTIO TOPOC/IUX MAaLli€HTIB 3 pe3UCTEHT-
HuM 1o JikyBaHHs1 [ITCP nponemoHcTpyBaio, mo NAC,
SIKMI 3aCTOCOBYBAJIM TIepopajibHO Y hikcoBaHiit 103i 900 mr
TpUYi HA AeHb BIIPOOOBXK 12 TIKHIB, MaB mOOpHUit Ipodiib
MEPEHOCUMOCTI i OyB MPHUBAOJIMBUM 3aCOO0M 10IaTKOBOI
teparii ITTCP [67].

MeAQTOoHiIH

MenaToHiH, 3aBISIKM OTO POJIi B peTyJIsILii IMPKaIHUX
PUTMIB Ta JiMigHOro 0OMiHY, € e(eKTUBHUM (hapMaKo-
JIOTIYHMM areHTOM y KOMIUIEKCHOMY JIiKyBaHHI 0araTbox
3axBopIioBaHb, 30kpeMa L1/ i CC3 [68]. [TokazaHo, 1110 Me-
JIATOHIH TTO3UTUBHO BIUIMBAE Ha MPOIECU TIePETBOPEHHS
6in01 xkupoBoi TkaHWHU (White adipose tissue) Ha Biclie-
paJIbHY >KUPOBY TKaHUHY (visceral adipose tissue) Ta mocu-
JIIOE TePMOTEHE3 BicllepajibHOI XKMPOBOi TKAHWUHMU Y IypiB
3 oXXupiHHAM. OTXe, 11eil aHTMOKCUIAHT € MPUAATHUM
JIIKapChKUM 3aC000M 711 KOHTPOJI0 oxupinHs [30]. Me-
JIATOHIH Oepe yJacThb y peryJisiii HMpKaTHUX PUTMIB i Ta-
KUM YMHOM Oe3IocepeaHbO BIUIMBAE Ha CEKpellilo iHCy-
JIIHY, CIIPUSE 3HMKEHHIO PiBHS INIIKOBAHOTO reMOIVIOOiHY
(HbAlc¢) Ta rimepriikemii [69]. MeaTOHIH TaKOX 3HIKYE
piBeHb IeSIKUX 3allaJIbHUX LUTOKIHIB, k-0 OHII-a, iH-

tepdepoH v, 1JI-2 ta 1JI-6, nutsax NF-«xB, ingyuuGenbHy
cuHTazy okcuay azory (inducible nitric oxide synthase),
LHuKJIooKkcureHasy (cyclooxygenases) 112 [70, 71]. Kpim
TOTO, MEJIATOHIH MO3UTUBHO BIUIMBAE Ha MOKa3HUKU AT
[68]. AHTHOKCHIAHTHI, TPOTHU3ATATIbHi, AHTUTPOMOOTHY -
Hi Ta aHTUaTepOoreHHi e(heKTU MeJaTOHiHY POOJIsATh HOTO
MOTEHLIIMHUM TeparneBTUIHUM 3acoboM pu CC3 [69, 70].
Kpim Toro, momaTkoBa Tepailrisl MeJIaTOHIHOM MOXe OyTHu
MEepPCIeKTUBHOIO TepaleBTUYHOI CTpaTETi€lo 3i CIIpUsIT-
JIMBUMHU edeKTaMU Y JIiIKyBaHHI TaKMX 3aXBOPIOBaHb, SIK
IITCP Ta MC. st TeopeTuHa KOHIIETILIisl 3aCIyTOBYE Ha
nojasbliie peTeJibHe AOCHTIKEHHS IILJIIXOM MPOBEIeHHS
PaHIOMi30BaHUX KJIIHIYHUX BUTIPOOYBaHb 3 METOIO OLIIHKU
e(eKTUBHOCTI MeJTaTOHIHEPIiyHOI Tepamnii y mpodiakTuili
ta aikyBanHi [ITCP i MC [71].

L-apriHiH

L-apriHiH Ma€e MOIY/TIOIOUMI1 BIUIMB Ha METa00JTi3M BYT-
JieBodiB i jimimiB [72]. L-Arg € BaXJIMBO1O 100aBKOIO IS
MOJIIMIIIEHHS TIPOAYKIIil okcuay a3oty (nitric oxide, NO),
eHpoTeianbHOI (hyHKIIii Ta 3anmobiraHHs yrBopeHHI0 ADK,
ocKinmbky gedinuT L-Arg cripuse po3’eqIHaHHIO CUHTa3U
okcuay a3oty (nitric oxide synthase, NOS) i yrBopeHHIO
A®K. L-Arg Takox MOXe 3HUXKYBATH PiBeHb 3arajibHOTO
xonecrepuny, XC JIITHIL i TT' Ta migBuinyBaTn piBeHb
anunoHekTuHy [73]. Kpim Toro, L-Arg Mae mpoTu3anaibHy
niro, To0To iHrioyBaHH: nusixy NF-kB, a Takox 3MeHIIeH-
Hs iHGiIbTpallii MakpodariB Ta MpoayKIlii Mpo3anaaibHUX
LIMTOKIHIB [46]. Pe3ynbrat 6araThoX BUIIPOOYBAaHb ITOKA-
3aJIM, 1110 Tpuitom L-Arg Moxe KOHTPOJIFOBATH OXUPIHHS,
nouinuryBatu noxkasHuku AT, mosaermyBatu nepedir OC
Ta peryJjioBaTy eHIOTelialbHy nucdyHKiiio [72]. Mexa-
Hi3MU peryasaTopHUX edekTiB L-Arg BKiIoYaloTh CIIpU-
SIHHS JIITOJIi3Y, MiATPUMKY (PYHKIIIHT €HIOKPUHHOI CHC-
TE€MM, TOJIIMIIEHHS] YyTJIMBOCTI 10 iHCYJIiHY Ta CIIPUSTHHS
BiTHOBJIEHHIO TOMEOCTa3y ITI0KO3U. 30KpeMa, pe3yibTaTu
KiUJIBKOX JOCHiAXXEHHb in vivo cBigyaTh npo Te, 1mo L-Arg
BiTHOBJIIOE YYTJIMBICTh A0 iHCYJIIHY Ta MOJErIIYy€E Iepeoir
LI 2-ro Tumy [74].

biomocTynHicts L-Arg, Mmapkepa 31aTHOCTI CUHTE3Y-
Batu NO in vivo, € HIKYOIO B YYaCHUKIB 00MOBUX Iilt i3
[ITCP i, K MOBiAOMJISIOCH, HETATUBHO MOB’sI3aHa 3 KiJib-
KoMma nokazHukamu X3HI, a TakoxX 3 TSLKKICTIO CUMIITOMIB
I[ITCP i HeratuBHOIO adeKTUBHICTIO Y nUTUHCTBI. Lli naHi,
Ha J0JaTOK A0 HAKOIMMYEHHS 10Ka3iB TOTro, 110 MEeBHi KJTi-
TUHHI TUCcGYHKIII MOXYTb OYTH OB’ sI3aHi 3 CUMIITOMaMM
ITCP, 3naTHi JOMOMOITH MOSICHUTU BUCOKMI TSTap cep-
LIEBO-METa0OIIYHNX ITOPYIIEeHB, SIKi CIIOCTEPIraroThes IIPU
[TITCP [75, 76]. AHTUCTpPECOBi BIaCTUBOCTI JIETUYHOTO
L-Arg ouiHoBasM Ha MUIIaX 3 TPUCKOPEHUM CTapiHHIM
(Ha Ti mcuxocouiaabHOro crpecy). HesBaxarouu Ha 4yT-
JIUBICTb LIbOTO BUY MUIIEH 10 CTpECY, 1110ICHHE BBEACHHS
L-Argy no3i 3 Mr/Kr 3Ha4HO 3MEHIIIYBaJIO BIKOBE 3HVDKEHHSI
KOHTITUBHUX (PYHKIIi} Ta MOBEIiHKOBY JETIPECiI0, a TAKOX
HeUTpai3yBajo CTPEeCiHIAyKOBaHEe CKOPOUYEHHS TPUBAJIOCTI
KUTTsS. OTpUMaHi pe3yJbTaTy BKa3yloTh Ha Te, 1o L-Arg
3MeHInye BB OC Ta momininye YHKIIiI0 MiTOXOHIPii
Mo3Ky. OTXe, 11ofeHHU npuitom L-Arg Moxe BinirpaBatu
BaXXJIMBY POJIb Y 3MEHIIIEHHI CTPECiHAYKOBAHOIO MOIIKO-
mxeHHs LIHC ta ynoBinbHeHHi IIpolecy ctapinHs [77].
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BitamiHu Ci E

Bitaminu C i E MoXyTb OyTU 3ajlyuyeHi 10 peryJsiii
npoueciB OC i X3HI, 3o0kpema, nursixoMm HelTpasizalii cy-
MEePOKCUIHMX PaTuKaliB i 3HKeHHsT piBHIB [JI-6 i C-pe-
aKTUBHOTrO 0Oijka, TUM camMmuM 3MmeHInyoun X3HI-omnoce-
penkosaHi iposiu OC. Bitamin C nosnerirye nepe6ir X3HI
i OC Ta n1inoJi3, 3HWXYE piBHI TiMOKCii Ta MapKepiB cTpecy
E€HAO0TIJIa3MaTUYHOTO PETUKYJIYMY, CTUMYJIIOE CEKpellilo
aTUITIOHEKTUHY Ta aKTUBHICTh KCAHTUHOKCHIA3U (xanthine
oxidase) [78, 79].

306inbIIeHHST TIPOMYKILil iHCYJIiHY Ta PiBHIB TpaHCIIOP-
TepiB rioko3u 1-ro i 4-ro tumiB (glucose transporter,
GLUT-1, GLUT-4) 3a nonomoroio Bitaminy C MoXe CIIpu-
SITW peryJsiiii MeTabosiaMy TJII0K03M y nanieHTis 3 MC.
Biramin C mominirye ¢pyHKIII0 eHIOTENiI0 Ta 3HIKYE CH-
croniunuit AT [79]. Poab uporo BitamiHy IMpu CTapiHHI
nossirae y 3axucti Big Aii OC, MOMKOMIKEHHSI XpOMaTUHY
Ta BKopouyeHHs Tejomep [30]. [Haykiis nediunty BitaMiHy
C 3maTtHa Npu3BeCTU 10 (HEHOTUIY, 110 XapaKTePU3yEThCS
1P, 36inbmennsm macu Tina, JIJII ta crearoTnaHOIO XBOPO-
0010 MeYiHKU, TTOB’SI3aHO0 3 MeTabO0IIYHOIO TUCHYHKIIIETO.
PiBens BiTaminy C Moxke HeraTuBHO KopeinoBatu 3 MC, i,
30KpeMa, MOBiTOMJISIIOCH, 1110 BMicT BiTamiHy C B IXi Ta
KpoBi o6epHeHo Kopenoe 3 MC [80].

ExcriepuMmeHTaNbHi MOCIHiIXEHHS TOKa3ajiu, IO
npuitom BiTaminy E moxe 3HuxyBatu pisenr OC, 1JI-6,
DHII-a, nenTtuHy, pe3uCTUHY, iHribiTOpa aKTUBaTOpa
IU1a3MiHOreHy-1 Ta BiIKJIageHHs KOoJIareHy y BicLiepasibHii
xkwuposiit TkanuHi [30]. Bitamin E inrioye I[1OJI, 3umxye
piBeHb 3arajibHOTO XoJiecTepuHy, 3MeHIye AT, arperaliito
TPOMOOLIMTIB, piBeHb MOJIEKYJT MIXKKIIITUHHOI aare3ii-1 (in-
tercellular adhesion molecule-1), MoseKy aaresii CcyTMHHUX
kiituH-1 (vascular cell adhesion protein 1) Ta E-cenexkTu-
HY, a TaKoX moiinirye 6iogoctymHicts NO [44]. OTxke,
MUMOBIpHO, 110 CITOXUBaHHA BiTamiHy E Moxe cnipusitu
npodimakruui CC3 [81].

IcHye rinoTesa, 110 MOPYIISHHS MaM’sITi, SKe CIocTepi-
raetbes npu IITCP, moxe 6ytu HacainkoMm OC y TKaHMHaX
rimokamma, a Bitamin C 3gatHMi 3MeHIIUTH piBeHb OC
y TirokaMIii Ta 3ano0irTu rnoripieHHto nam’sTi. Ls rino-
Te3a OyJia IlepeBipeHa IUIsIXxoM MoaeatoBaHHs SPS y mrypis.
OtpuMaHi pe3ysbTaTh Mokasaiu, 1o SPS acortitoeTbest
3 HeTaTUBHUMM 3MiHaMU B KOPOTKOCTPOKOBIH i TOBroTpHr-
BaJTiii 1am’sTi; 3HAYHUM TiIBUIIIEHHSIM PiBHSI OKUCHEHOTO
rnyrationy (oxidized glutathione, GSSG) B rimokammi Ta
3HauyHuM 3HKeHHsIM [1OJI, rmyraTionnepokcumasu i Ka-
tanasu. [puitom BitaMiHy C e(eKTHBHO NIPUTHIYYBaB M0~
ripmeHHs mam’aTi Ta 3MiHa MapKepiB OC. TakuMm 4uHOM,
BiTamid C Moxe 3armobirati po3BuTKy OC Ta IoripIIeHHIO
nam’sTi, sgKi cnpuunHeHi [ITCP-nmogioHMMuy moBemiHKO-
BUMU MoaensiMu [82].

LUnHk

LInHK, Minb, celieH i MarHiii BBaXKaroTbCsl BaxKJIMBUMU
KOMITOHEHTaMU aHTUOKCUIAHTHUX XapuoOBUX NT00AaBOK He
TUTBKY 1151 xBopux 3 MC, ane i mst mawieHTiB 3 ITTCP [83, 84].

3a JaHUMU AeSIKUX OOCTiIXeHb, nedinuT Zn acoii-
€eTbes 3 miaBuieHuM pusukoMm CC3 i AT [83, 85]. Zn
€ BaXXJIMBUM MiKpPOEJIEMEHTOM i, SIK BiIOMO, Billirpa€e Bax-
JINBY POJIb B aKTMBHOCTI BCiX TUIIIB (DepMEHTIB SIK KaTalli-

TUYHUN, CTPYKTYPHUI a00 peryIsiTopHuii eneMeHT. OmHUM
i3 OCHOBHMX HAIpsIMiB € y4acTh Zn Yy CUHTE3i Ta peryJisiiii
IHCYIIiHY, TaKOX ZNn Ma€ aHTUOKCUIAHTHY Ta IIPOTU3aIajlb-
Hy mito. Jediunut Zn Moxe BIUIMBaTH Ha (DYHKIIIOHAIBHUI
crad IIHC, tpaBHOi, iMyHHO1, pelpOIYyKTUBHOI Ta iHIINX
cucteM opratizmy [30]. Zn, kodaktop CuZn-CO/, mie 1K
nornuHay APK 1Huisixom IeToKCUKalii CyrnepoKCUIHUX
pamyKalliB y IePOKCUI BOIHIO, 3aXUIIA€ KIIITUHHI MeMOpa-
Hu Ta iHrioye ITOJI [83]. KpiM Toro, Zn cripusie ekcrpecii
pelenTopa, 110 aKTUBYETHCS IIPOJTihepaTOPOM IMEPOKCUCOM
anbda (peroxisome proliferator activated receptor alpha),
BaxKiMBoro ¢pakropa B perysiii X3HI ta metabomizmy Jii-
MOTIPOTEIHIB i IITIOKO3U. Zn MOXe OyTH 3alydeHUi 10 pe-
TYJISILii CUTHAJIBHOTO LIISIXY iHCyJiHy nipy LI 2-ro tumy,
CTHUMYJIIOIOU M TIOTJIMHAHHS TJIIOKO3U Yepe3 iHIYKIIiI0 eKC-
npecii GLUT-11i GLUT-4 [84].

Zn mepeBaxkae B INIyTaMaTeprivHUX HepoHax I10 BCil
JIIMOIYHIi cucTeMi, BKIIIOYHO 3 TilTOKaMIIOM, TiroTajaMy-
COM, MUTIAJIEIONIOHUM TiJIOM, i 6epe yJyacTb B €MOIIisX,
HaBYaHHI Ta ImaM’Ti. Zn 3aBOSIKA CBOEMY pO3TalllyBaHHIO
BIUIMBAE HA INIyTaMaTePriyHy Ta Y-aMiHOMACISIHY KUCIOTY
(gamma-aminobutyric acid, GABA), GABAepriuny Heii-
porpaHcMmicito [86]. Zn i aemnpecig TicHO moB’s3aHi Mix
00010, OCKIJIbKM Zn aKTUBYE TOPMOHU, HelipoMeaiaTopu
i CUTHJIbHI LIIJISIXW B KUILLIEYHUKY, SIKi PETYJIIOI0Th (DYHKILIT
HHC, sx-oT aneTut, COH, HeliporeHe3, KOTHITUBHI (hyHKIIii
i Hactpiii [83]. Po3namy HACTpOIO BKIIIOYAIOTh HU3KY CTaHIB
BiJl HaMaiB TPUBOTH, IETNPECii Ta 00CECUBHO-KOMITYJIbCUB-
Horo po3nany go IITCP. OcranHiM yacom 3’SIBISIETCS Bce
Oinble TOKa3iB TOro, 0 AediluT Zn € 03HAKOIO PO3JIajliB
Hactpolo. [ToBimomiseTbes, 1110 AediuuT Zn BUKIUKAE 1e-
Ipecifo, a BKIIOUYEeHHS Zn 10 CKJIaAy TiETUYHUX J00aBOK
TMOJTIMIIIY€E HACTPIii, a8 TAKOX KOTHITUBHI (yHKIIIT [86].

Miab

Ionn Cu GepyTh y4yacTh y BiIbHOpaIMKaJIbHUX peak-
LisIX 1 KaTaJli3yloTh LIMUTOTOKCUYHE TEPETBOPEHHS CyNep-
OKCHIHUX paAuKaliB B Nepokcua BoaHo. Cu Bimirpae
BaXJIMBY POJIb y PETYJIsilii 6aratbox (epMeHTIB, 30Kpema
ZnCu-CO/1, nizunokcunasu (lysyl oxidase), LUTOXpoM-
c-okcumasu (cytochrome c oxidase) [87]. Minb B opraHis-
Mi JIIOAUHU € BaXKJIMBUM MiKpOEJeMEHTOM i Ko(aKTopoMm
D711 IeKiIbKOX (PEPMEHTIB, 110 OEPyTh Yy9acThb y MPOMYKIIii
eHeprii, MeTaboJIi3Mi 3aji3a, aKTUBaIlil HEUPOMENTUIIB,
CHUHTE3i CIIOJIy4YHOI TKAHMHMU i CUHTe3i HeiipoMeniaTopiB. Cu
TakoX Oepe y4acTh y BHYTPIIIHbOKJIITUHHIN cUTHami3allil
B LIHC, GanaHci katexonaMiHiB, MieiHi3allii HEpOHiB
i edbexTuBHill cuHanTaHii mepenadi B LIHC. quchynkuisa
MeTaboitizMy Cu ab0 peryIsITOpHUX LIJISIXiB MOXKe CITPUYN-
HSATU Pi3HOMAHITHI TOCTPi Ta XpOHiUHi MmaToizioaoriyxi
edexkTn aucbasaHCOBAaHOTO TOMEOCTa3y MiKpOEJIEeMEHTIB
y LHHC [88]. Lle cBimuuTh Npo yHiKaJbHUI MeXaHi3M, 1110
3B’s13ye romeocta3 Cu Ta aktuBaniio HeiipoHiB y LHHC
[89]. Hedinut Cu Moxe BIIMBATU HA iMyHHY (DYHKIIitO
OpraHi3My il CIIpMYIMHATH 3anaibHi 3axBopioBaHHsa Ta OC.
[ToBimomusieTbest, o aedinut Cu y ccaBIiB CIIPUYUHSIE
BUpaXkeHi MOPYIIEHHs KOTHITUBHUX Ta MOTOPHUX (DYHKIIiM
[90]. Onnak BkiatoueHHs1 Cu 10 cKiIaqy aHTMOKCUIAHTHUX
TIETUYHUX J100ABOK € CKJIAIHUM Yepe3 pU3UK CIIPUUMHEHHS
HU3KU HebaxxaHux edekTis [30].
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CeneH

baraTo Gioyoriynnx GpyHKIii Se, eceHIiaTbHOTO MiKpO-
eJIeMEeHTa, BUKOHYIOTh CEJICHOIIPOTEIHM, SIKi MOXYTb Billi-
rpaBaTv 3HAYHY poJib y 3axucTi KiiThH Big ADK. 3okpema,
HU3bKi KOHIIEHTpallii Se 3HMXYIOTh 30aTHICTb 3aXUIIaTU
KpoBoHOCHI cynuHu Big OC. AHTHOKCUAaHTHA (DYHKILis
Se BU3HAUAETHCS 3MATHICTIO MiKpoeJeMeHTa MMiJBUIIyBa-
TU 3arajIbHYy aHTUOKCHUIAHTHY aKTUBHICTB (total antioxi-
dant capacity) i pisenb GSH ta npurniuyBatu ITOJI [91].
Monynsauia npoueciB X3HI 3a normomoroio Se, 3aBasku
3HKeHHIo piBHiB ®HIT-a, IJI-1p Ta npocTarmanauny E2
(prostaglandin E2), Bka3ye Ha mpoTu3anajibHi B1aCTUBOCTi
boro mikpoesnemeHnra. [locnabnaenns JJITT Ta pesucreHT-
HOCTI 10 JIEITUHY, a TaKOX 3HWXeHHS [P € iHmmmu edek-
TaMU LIbOTO MiHEPaJIbHOTO aHTUOKCUAAHTY [44].

HasiBHi B JiTepaTypi 10Ka3u 1100 3B’SI3KY MiX CIO-
xkuBaHHsIM Se Ta MC € cynepeunuBumu. Lle moxe Oytu
HaCJIiIKOM pi3HUX AU3alHIB TOCTiIKeHb a00 crietniku
BUKOPUCTAHHS AiarHOCTUYHUX KPUTEPiiB, iHCTPYMEHTIB
OLIIHKY e(heKTUBHOCTI TiETH, BAKOPUCTAHHS OOpaHMX 3MiH-
HMX [Tl KOPUTYBAHHSI aHaNi3y, a TAKOX reTepOreHHOCTI Mo-
nynsanii. OmHaK MOBiIOMIISIETHCS, IO Se MOXe ITO3UTUBHO
BIUIMBATU HAa OKPYXHICTh Taii y HociiB aneli G ta nepebir
AT y nociiB aneneit C ta G yepe3 BIUIMB Ha €KCIIPECilo pe-
1IenTopa, 110 aKTUBYETHCS MPOJTihepaTopoM MepoKCUCOM
ramMma (peroxisome proliferator activated receptor gamma).
Kpim Toro, moBimoMIIsIETHCS, 110 Y TPYIIi OCI0, SIKi BiIITOBI-
naTh KputepisiM MC, BUIlli KOHLIEHTpalii Se 3 GiIbIlIoI0
iMoBipHicTio miaBuiyoTh piseHb XC JITIBIIL [92].

KonuenTpallist Se y cupoBaTIli KpOBi 3MEHIITYETHCS 3 Bi-
KOM, III0 MOXe OyTH MOB’SI3aHO 3i 3HMXKEHHSIM (DYyHKIIi1
LIHC, iimoBipHO, Yyepe3 MPUTHiYeHHS aHTMOKCUIAHTHOL
akTUBHOCTI [84]. In vifro HaHOYaCcTUHKM Se, cTabilizoBaHi
XiTO3aHOM, CHPUSIOTh 3HAYHIN AUCOIIaTUBHII 30aTHOCTI
Gidpun B-aminoigHoro 6inka (amyloid beta), 3MeHIITyIOUM iX
NOBXUWHY Ta mwnpuny [93]. Huska nocniakeHb mpoaeMoH-
CTpYBaJIM, 1110 CITOXMBAHHSI Se Ta piBeHb MiKpoeJeMeHTa
B KPOBi MOXXYTb OyTH 00€pHEHO MOB’s3aHi 3 ernpecieto [94]
Ta TpUBOXHIicTIO [41]. Lleit B3aeEMO3B’SI30K TaKOX TIpoOjIie-
MOHCTPOBAHO Y MAalli€HTIB 3 €yTUPEOITHUM BY3JIOBUM 30-
00M, He3aJIeXXHO Bil (PYHKIIii IIUTOMOniOHOI 3a1031 [95].

Pe3yibTaTi mepexpecHux IO0CTiIXKeHb 3 BUKOPUCTaH -
HSIM MOJEJi «BCEITHOI» TIETH TTOKa3aau, 1110 BUCOKI KOH-
LIeHTpallii Se CpusIIoTh YiTKOMY 3aXMCTY Bifl AeTpecii, Ticu-
XOJIOTIYHOTO AMCTPECy Ta TpUBOTHU [84].

BucHoBKkM

3arayiom, 3Baxaroun Ha 6araroBuMipHy nipupony [ITCP
i MC, HaiikpallluM ITiIXOIOM 10 JIiIKyBaHHSI € OHOYAC-
HO XOJIICTUYHUI Ta MePCOHaNTi30BaHUI, 1110 OXOILIIOE BCi
KOMITOHEeHTHU 3axBoptoBaHb. Ockinbku CC3 € omHUM 3 Ooc-
HOBHUX ycKiaanHeHb, cnpuunHeHux [ITCP i MC, nomin-
1eHHs (OYHKIIIT €HA0TEi10 TAKOX CJIiI PO3IJISIIATH SIK OJTHY
3 MPOBITHUX TePANeBTUUHUX MillleHe#. 3 oHOTro OOKY, ue-
pe3 pizHi MmexaHi3Mu Bci KomroHeHTH [TTCP i MC 3anydeni
o mipBuimeHHsa OC. 3 inmoro — nigsumennii OC Moxe
nocumoBatu oxupinas, JJII1, LI 2-ro tuny, IP i AI'. Ta-
KM yruHOM, BaxJinBa posib OC B natodizionorii [ITPC
i MC, po3Butrky CC3 Bka3sye Ha Te, 1110 yIIpaBIiHHS piB-
Hamu OC i X3HI moBuHHO BimirpaBaTé LIeHTPaJIbHY POJIb

y TepalleBTUYHUX CTpaTeTisIX. Y IIbOMY OIJISIIi 3pO0JIeHO
CrpoOy MPOJUTHU CBITJIO HA POJIb IESIKUX aHTHUOKCUJAHTIB
y pizHux kommnoHeHTax [ITCP i MC 3 meTo10 3aIponony-
BaTH BiJIOBiIHY aHTMOKCUIAHTHY Tepartito.

KondurikT inTepeciB. ABTOpU 3as1BJISIIOTH PO BiICYTHICTh
KOHQJIIKTY iHTepeciB Ta BJlacHOI (hiHaHCOBOI 3alliKaBJIeHO-
CTi IIpM MiATOTOBIII JAHOI CTATTI.

Indopmauis npo dinancyBannsa. CtarTs MiAroToBieHa
B paMKaX BUKOHAHHS CTUIEHIiaJbHOI poboT BepxoBHO1
Pamu Ykpainu.

Buecok aBtopiB. Ceprienko B.O. — KoHleniiist Ta au-
3aiiH, HalMCaHHS TeKCTy, penaryBaHHs; OniitHuk A.1O.,
Kpyk O.C. — HanucaHHs Tekcty; [TaBnoBcekuit S.1. —
anaJi3 mireparypu; Ceprieako O.0O. — aHai3 JiTepaTypu,
HamnyCcaHHS TeKCTY, pelaryBaHHsI.
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Post-traumatic stress disorder and metabolic syndrome:
the role of some antioxidants in treatment

Abstract. The basis for the pathogenesis of cardiovascular, cancer,
metabolic diseases, low-grade chronic inflammation (LGCI) and
many other disorders is an imbalance between prooxidants and
the antioxidant defense system. It is believed that the link between
post-traumatic stress disorder (PTSD) and metabolic syndrome
(MetS) is based on oxidative stress (OS), increased autonomic
nervous system activity, glucocorticoid synthesis activation, or im-
munological dysregulation. Moreover, pathophysiological changes
in the systemic LGCI pathways that result from modifications in
glucocorticoid receptor reactivity (secondary to emotional and
physiological arousal) may be the basis for inappropriate social
behavior consistent with PTSD and MetS manifestations. Recently,
evidence has emerged suggesting that a combination of high levels
of systemic OS and activation of LGCI plays an important role in
the pathogenesis of PTSD. On the other hand, PTSD is a type of
recurrent and long-term trauma that exacerbates OS and accele-

rates cellular aging. LGCI is accompanied by the release of reactive
oxygen and nitrogen species, proinflammatory cytokines, and other
biologically active substances that cause OS. The purpose of this re-
view was to discuss the role of individual antioxidants, in particular
polyphenols, flavonoids, carotenoids, N-acetylcysteine, melatonin,
L-arginine, C and E vitamins, zinc, copper, and selenium, in the
prevention/treatment of comorbid pathology of PTSD and MetS,
as well as to analyze new trends and directions for future research.
The search was conducted in Scopus, Science Direct (from Else-
vier) and PubMed, including MEDLINE databases. The keywords
used were “post-traumatic stress disorder,” “metabolic syndrome,”
and “antioxidants.” To identify research results that could not be
found during the online search, a manual search of the bibliography
of publications was used.

Keywords: post-traumatic stress disorder; metabolic syndrome;
antioxidants; literature review
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