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hopmauia np ANA PO3M0BC Ha KOHdepeHLiAX Ta B criewli il npeci AnA MeanyHNX
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aTaKOX MW TepaneBTUYHOMY 3aCTOCYBAHHI Y HEMOBIIAT Ta AiTelt HebaxaHux edeKTiB, AK NPpaBuNo, He cnocTepira-
€TbeA. [poTe Npy HAABHOCTI BENNKMX BOTHULL aBTOHOMIT LT i 301031 i npu np i itopy y n060BMX
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PO3Ha ifofiofepMma, ekchoniaTUBHUIA epMaTUT, aHTIOHeBPOTUYHUIA HABPAK, rapAYKa, akHe i APUNYXAICTb CAMHHUX
3an03). loBHWii nepenik no6iuHmx peakLiil 3 60Ky iMYHHOT, EHAOKPUHHOI CUCTEMN Ta IHLLMX 3HAXOAUTBCA B IHCTPYK-
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60HAT OCHOBHMIA NETKWI, XKenaTuH, HaTpilo KPOXMANbINIKOAAT (Tun A), KpemHilo fioKcuA KonoiaHMil 6 )
MarHilo cteapar. Jlikapcbka gopma. Tabnetku. OapmakoTepaneBTH4Ha rpyna. Jlikapcbki 3acobu ana niky-
BaHHA 3aXBOPIOBaHb WuTONoAi6Hoi 3an03u. TupeoinHi nikapcbKi 3acobu. Jlikapcobki 3acobu iogy. Kog ATX HO3C A.
MoxkazaHua. Mpodinaktika po3suTKy AediumTy iOAY, y TOMy uncni y nepiog BariTHOCTi a6o rofyBaHHa rpyaato.

Ta AiTAM [10 3 POKiB NikapcbKuil 3aci6 MoxHa AaBaTi y noapioHeHomy Burnazi. Kateropia Bignycky. be3 peuenta.

MoBHa iHdopmaLyia Npo NikapcbKMii 3aci6 MiCTUTBCA B IHCTPYKLAX ANnd MeAnuHOro 3acTocyBanHA NOJOMAPUH
100 Big 30.11.2018 Ne 2237, P11 Ne UA/0156/01/01, HOLOMAPUH" 200 8ig 06.03.2018 N° 450, P.N1. N2 UA/0156/01/02.

TpodinakTnka peuuansy iiopoaediunTHoro 306a nicna XipyprivHoro NikyBaHHA, a TakoX NicnA 3asef Komn-
NIeKCHOro NiKYBaHHA NiKapcbKUMI 3ac06amMu ropMoHiB LuTonoZibHoT 3ano3u. JlikyBaHHA Andy3Horo eyTupeoigHo-
10 itopoAeGiLmTHOro 306a y AiTedt, y ToMy UnCAi y HOBOHAPOAXEHNX | HEMOBAAT, Ta OPOCANX 0Ci6 MONIOAOTO BiKY.
NpoTunoxa3sanns. ligsuiieHa YyTAUBICTb A0 Ailo4oi peuoBMHU ab0 [0 6YAb-AKOTO 3 AONOMIXHUX KOMMOHEHTIB
nikapcbKoro 3aco6y. Bupaxennii rineptupeo3. Y pasi naTeHTHOTo rinepTupeo3y NpoTMNOKa3aHo 3aCToCOBYBATH M-
KapcbKii 3aci6 y fo3ax, o nepesuLytoTh 150 MKT 0y Ha A06y. Y pa3i aBTOHOMHOI azieHoMY, a TaKoX GOKanbHUX
Ta INGY3HNX aBTOHOMHYX BOTHULL LUTOMOAIGHOT 3351031 NPOTUNOKA3aHO 3aCTOCOBYBATH JikapCbKuii 3aci6 y o3i
Big 300 po 1000 mkr ioay Ha no6y (3a BUHATKOM NepeaonepaviiiHoi ilofoTepanii 3 MeTolo 6okaan wutonoAi6-
Hoi 3ano3u 3a llnamepom). Ty6epkynbo3 nerewis. emopariunuii piate3. fepneTudopmuuii fepmatut [lopuxra
(cunppom [iopurra-bpoka). Mobiuwi peakuii. [pu npodinakTuuHomy 3acTocyBaHHi itoauay y byab-akomy Billi,
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LLIaHOBHI YnTQUil

gl T

LlykpoBuii niaGeT, OXKUpiHHS Ta iHII eHTOKPUHHI 3a-
XBOPIOBAHHS 3aJIUILIAIOTLCS JJISI OXOPOHU 3I0POB’s Gara-
ThOX KpaiH CBiTy OIHI€I0 3 HAMOLIbII BaXKJIMBUX MEIUIHUX
i coliaTbHUX IPOOJIeM Yepe3 iX 3HAaUHy HNOIIUPEHICTh, 10~
CTaTHbO BUCOKi MOKAa3HUKU CMEPTHOCTI, BTpaTU Mpale-
3IaTHOCTI, iHBaJIiIHOCTi, HE MO KiHIS BUPIlIeHI TUTaHHS
JiarHOCTUKM i JTIKyBaHHSI.

Ile Ginpiroi BaxyMBOCTI HaOyau 1i ipobdiemu y 2020
poui Ha Tii nmanaemii COVID-19. Tomy came npobjemam
MiaTHOCTUKM, JIIKyBaHHS Ta TPOMiIaKTUKU IIyKPOBOIO
niabeTy i cymyTHBOI MaroJjorii Oyjia NpucBsiUYeHa podoTa
KoHrpecy €Bporeiicbkoi acoiliallii 3 BUBUEHHS aiabeTy
(EASD-2020). 1ls opraHizalisi — HalMOTYXHila i Hali-
YuCJIeHHia npodeciiiHa CIiJIbHOTa €HIOKPUHOJIOTIB, JIi-
aberoJoris Tomo. Konrpec EASD € nogi€ro, sKa mopiayHo
BinOyBa€eThCs B pi3HMX KpaiHax €Bporu Ta 30Mpae MoHaJ
20 THC. AenerariB; MOMi€I0, IKY HAyKOBIIi i TTpaKTUYHI JIi-
Kapi 3 pi3HUX KyTOUKiB CBIiTY 3 HETEPITIHHSIM OUiKyIOTh ISt
Mnpe3eHTallil JOoCHiIkKeHb a00 IOIOBHEHHS CKapOHUUYKU
3HaHb OCTAHHIMM JOCSTHEHHSIMU B Taly3i €HIOKPUHOJIO-

rii. LIporo poky mopiunuii Kourpec EASD ymepie y cBoiit
icTopii y 3B’s13Ky 3 KApaHTUHHUMM 3aX0/JaMU CTaB LU(pPO-
BUM i 3i0paB moHan 20 000 generariB Ha cIelliaIbHO PO3-
pobJieHy oHJaliH-TuIaThopmy. PO3KPUTTS KITIOUOBUX TeM
JIarHOCTUKM, JIIKyBaHHSI Ta MPOMIIaKTUKK ILIYKPOBOTO
niabeTy, y TOMy 4YMCJIi y CBIiTJIi HOBOI CBiTOBOI MpOOJIeMU
COVID-19, nepeTBopuJIo 1IOPIYHUIT KOHTpeC Ha OGaraTo-
IUCHUIUTIHAPDHUN (OpyM IUIS JIKApiB pi3HUX CIeliallb-
HOCTEH.

Ha xoHrpeci Oy1u onpuilogHeHi pe3yabTaTu AeCITh-
piunoro nochiimkeHHss ADDITION-Europe (BoHu Takox
oynu ony6aikoBaHi B Lancet Diabetes and Endocrinology).
BucHOBOK mociimkeHHSI OGHO3HAYHUI: e(PEeKTH iHTeH-
CHMBHOI Tepallii IyKpoBOTo AiabeTy Ha ceplieBO-CyIUHHI
YCKJIQIHEHHS Ta CMEPTHICTh, SIKi CIOCTepirajJucs BIIPO-
JIOBX T1’SITW POKiB, BOCHOBHOMY 30epiraiancs il ynmpoaoBx
noaanbpliux 5 pokiB. Ilompu BiACYTHICTb CTaTUCTUYHOI
3HAYYIIOCTI (MOXJIMBO, YaCTKOBO 3aBISIKM BIOCKOHA-
JICHHIO KJIiHIYHOI TNpPaKkTUKHU, KOJW MPOBOIMIIOCS JO-
CIIKEeHHS), i pe3yJbTaTu IiIKPeCIIOTh BaXJIUBICTh
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paHHBOTO OaraToakTOPHOTO BTPYYAHHS TMPU IIYKPOBO-
My aiabeti 2-ro tumy. LlikaBo Oyze Ai3HATUCS, YU CTaHYTh
OYEBUIHUMU TIepeBarv iHTEHCUBHOTO OaraTo(pakTOpHOro
nikyBaHHsT B ADDITION-Europe y HacTymHOMYy jecsi-
TUJIITTi, Y4 BOHM 3HUKHYTb, SIK Y IOCHiIXEeHHI Veterans
Affairs Diabetes Trial (VADT). ToMy BaXXJIMBUM TaKOXK
Oyne monainbliie BUBYeHHs B pociimkeHHi ADDITION-
Europe piBHA ycKiagHeHb IYKPOBOIO MiabeTy Ta CMEpPT-
HOCTI TIPOTSITOM HACTYITHOTO JACCSATWIITTS, OCKUJIBKM TaKa
nepcreKTUBHA KOropTa, y SIKili mauieHTU OTPUMYIOTh Ha-
JIEXKHUI KOHTPOJIb YNHHUKIB pU3uKy B Tiepii 10 pokis
Micyasl AiarHOCTUKU, TPAIUISIEThCSl HeYacTo. JJocmimkeHHs
ADDITION-Europe craBuiio 3a MeTy OLIIHUTH ITOBIO-
CTPOKOBi HACJiIKM peKOMEeHIallili, HaBYaHHS i TPEHIHTY
IIJIsI XBOPUX Ha LIYKPOBUIA Mia0eT, BUSBICHUX ITiJl YaC CKPHU-
HiHTY, i KiTbKICHO OLIHUTU e(eKT pi3HUILI B JIiKyBaHHI il
dakTopax pU3UKY MPOTSTOM IEPIIMX IT’SITU POKIB TiCJst
IiaTHOCTUKHU. JlecaTUpiuHi pe3yabTaTh MiCTUIN OyIb-sIKi
e(eKTH, BKIIIOYHO 3 TPMBAJIMMM HACIiIKaMM IIOJO0 Cep-
1I€BO-CYAMHHUX MMOil, ITiCJIsI TOTO, SIK Yepe3 5 poKiB 0yi1o
MPUIIMHEHO iHTEHCUBHE BTpy4yaHHs. Bimomo, 110 Giib-
LIiCTh iHTePBEHLIMHUX AOCTIIKEHb 30CEPEIKYIOThCS Ha
JIIKyBaHHI OKpeMHUX (paKTOpiB PU3MKY, ajie HA IPaKTUIL
Mali€HTH OTPUMYIOTh MOpPaaX LIOAO CIOCOOY XMUTTS Ta
ogHoYacHe (papMaKoOJIOTiyHe JIIKyBaHHS KiJIbKOX (paKTo-
piB pU3UKY. Y IMX AOCTIIKEHHSIX po3Tyisiaanu 6aratodak-
TOPHI METOAM JIiKyBaHHS, sIKi 3a3BMYail 3aCTOCOBYBAIUCH
y TAIiEHTIB i3 JaBHIMU 3aXBOPIOBAHHSIMMU. Y NOCIiKEH-
Hi ADDITION-Europe BuBuYanu, 41 MaTume 3HaYEHHS
OaratoakTopHe JiKyBaHHS, 110 3MiICHIOBAJIOCS OApa3y
micias giarHocTuku. Jlikapi mepBUHHOI MEIUYHOI JT0TO-
moru 3 lanii, Hinepnannis i Benukoi bputanii Bukopuc-
TOBYBaJIM TIOETAITHUI CKPUHIHT IS BUSIBJICHHSI JIOJCH
i3 paHillie He AiarHOCTOBAHUM LIYKPOBUM J1iaGeToM 2-ro
TUITY. YChOTO B OJOCJiIKEeHHI B3sIM ydacTh 3057 mallieHTiB
3 yreplie AiarHOCTOBaHUM JAiabeToM 2-T0 TUIY (3TiIHO 3
kpurtepismu BOO3 1999 p.). [NaiieHTiB paHaomisyBajin
Ha MpOBeJIeHHS iIHTEHCUBHOTO JIiKyBaHHs (n = 1678) i na-
BaJIM TMOpaayd CTOCOBHO CIIOCOOY XXUTTA (mi€Ta, ¢izuuHa
aKTUBHICTh, BaXKJIMBICTh JOTPpUMAaHHSA IpadikKy mpuitoMmy
JIiKiB i BiiMoBa Bim KypiHHs). BinmosigHe JiKyBaHHS 1O-
yuHa M, skino HbAlc ctaHoBuB > 6,5 %, aprepianbHuil
T™cK — > 120/80 MM pT.CT. i/ab0 3araJibHUI piBeHb XO-
nectrepuHy — > 3,5 mmounb/in. JIikyBaHHSI TPYHTYBaJIOCS
Ha HalliOHAJIbHUX PEKOMEHIAllisIX, a pillIeHHS 1010 MTPU-
3HAYEHHST MEIUKAMEHTIB NMpUIIMaB JIiKYIO4Hii Jlikap.

CepenHiit BiK y4YyaCHUKIB JOCJiIXEHHS CTaHOBUB
60 pokiB, cepenniii innekc Macu tina (IMT) mopiBHIOBaB
31,6 kr/M2, mpubIM3HO 6 % Manu B aHaMHe3i iH(hapKT Mio-
Kapna, a 28 % oynu kypusimu. Meniana HbAlc craHoBuna
6,516,6 % y 3BMYaiiHiil Ta iIHTEHCUBHI# rpynax BigmoBiI-
HO, CepeHill CUCTOJIIYHUI apTepiaJibHUII TUCK AOPiBHIO-
BaB 149,8 i 148,5 MM pT.CT., a cepe/iHili piBeHb X0JIeCTepu -
HY — 5,61 5,5 MMOJTB/1I.

Yepes 10 poxiB micisg paHmoMi3allii y9acHUKIB IIOBTOP-
HO He BUKJIMKAJIU, ajie JaHi TTPO CMEPTHICTh, CepLIeBO-CY-
IUHHI TTOAi1, 1TabopaTOpHi 1 KJIiHIYHI MTOKa3HUKY 30Mpain
3 HalliOHAJIbHUX PEECTPIB i HalliOHAJIbHUX ayIUTiB, a TAKOX
BUKOHYBAJIU €JIECKTPOHHUI i pyYHU I MOIIYK TaHUX 3arajib-
HOI IPaKTUKM i JTiIKapHIHUX MEINIHUX KapT.

[lepBUHHOIO KiHIIEBOIO TOYKOIO OyJia CYKYIHICTh IIep-
IIKUX CEpLEBO-CYAMHHUX TIOMiii, 1110 BKJIIOUAIN CEPLICBO-
CYIMHHY CMEPTHICThb, HedaTaJbHUI iH(MAPKT MioKapia,
IHCYJIBT, peBaCKyJ/ISIpU3allito i HETpaBMaTUYHY aMITyTallito.
JlaHi Tpo MepBUHHI KiHIEBI TOYKW OyJIM MOCTYMNHI IS
99 % 3 3057 y9acHUKIB, a cepeaHsT TPUBAICTh CITOCTEepe-
JKeHHs cTaHOBMJIa 9,6 poky. 3araniom 85 % naiieHTiB OTpu-
MYBaJIi aHTUTIMepTeH3WBHI TIpenapatu, 78 % — cTaTWHU,
76 % — mipenapaTh aHTUTiNeprIiKeMi3ylodoi nii (Haituac-
Tile — MeT(hOpPMiH).

[NepBuHHa KiHIIeBa TouKa yepe3 10 pokiB criocTepirana-
cs1B 15,3 % naliieHTiB y rpyIIi 3BUYAtHOTO CITOCTEPEXKEHHS
npotu 13,8 % y rpyni iHTeHCUBHOTO JIiKyBaHHS. HeBenuki
BIIMIHHOCTI B JIiKyBaHHi Ta (hakTOpax pU3MKy, sIKi CIIOCTe-
piraaycs mpoTSATroM IepIIMX IT’SITU POKIB ITiCJIsSI diarHOC-
TUKH, OYJIM TOB’SI3aHi 3 HE3BHAYHUM 3HUXKCHHSIM PU3UKY
CepLEBO-CYAMHHUX 3aXBOPIOBaHb (CKj1aloBa TMEpPBUHHA
KiHIIeBa Touka) Ha 13 % (cmiBBimHOIIEeHHs pusnKiB 0,87;
P = 0,14) npotsirom 10 pokiB. Takox crocTepiraaocst He-
3HAYHEe 3HMKEHHSI pU3MKY CMEPTHOCTI BiJl yCiX MPUYMH Ha
10 % mipotsirom 10 pokiB; momepiu 219 nanienTis (15,9 %)
y IpyMi 3BUYaitHOro crocrepexxeHHs i 246 (14,7 %) i3 tux,
XTO OTPUMYBaB iHTEHCHUBHE JiKyBaHHs. OTXe, OTpuMaHi
pe3yJIbTaT CBiIYaTh MPO AOLIIBHICTh PAHHBOI 1iarHOCTHU -
KU1 Ta MOYaTKy JiKyBaHHS B JIIO/IEi i3 IlyKPOBUM JiabeTOM
2-TO TUILY.

Sx Tyr He 3ragaty i3 BmacHOi mpakTuku 80-Ti pokm
muHysoro ctoJiittst B CPCP, Koiu B yMOBax LIeHTpaibHOT
pailoHHOI JiKapHi Ta CUIBCHKMX JiKapChbKMX aMOymaTopiit
KOXEH AiIbHUYHUI TeparneBT ¢OopMyBaB CITMCOK 3arpo3-
JINBOTO 111010 LIYKPOBOTO /1iabeTy KOHTUHIEHTY, YITPOJIOBXK
KaJIeHIapHOIO POKY 00CTeXyBaB LIMX OCiO i 3BiTyBaB pa-
MOHHOMY €HAOKPUHOJIOTY PO YMCJIO BIIEpIle BUSBICHUX
XBOPHX i TTOKAa3HUK 3aXBOPIOBAHOCTI. ¥ HAaIll yac CTaTUC-
TUYHUI OOJIiK MepBUHHOI 3aXBOPIOBAHOCTI YCITIIIIHO 3HU-
IIEeHUH, TIpo MPOoDIIAKTUYHUI HAMPSIMOK Y BITYM3HSIHIN
MEIUIIVHI 3a0yJu.

YucneHHi emigeMiosoriyHi AOCTiIXKEHHST MOKa3yloTh,
10 PU3MK PO3BUTKY IIYKPOBOTO JiabeTy 3pocTae TIpu
30ibIIEHHI Macu XWPOBO1 TKAHWHU B opraHi3mi. Hesza-
MepevyHrM € i ToM (akT, 110 came HasIBHICTh Bicliepasb-
Horo (1IeHTpaJabHOTO, abJOMiHAJBbHOTO, aHIPOITHOTO)
OXXMPiHHS CBITYUTH PO BUCOKUM PU3UK PO3BUTKY Pi3HUX
KapaioMeTa0oJIiYHIX HACHiaKiB. ToMy, OLIiHIOIOYM CTaTyC
Mali€eHTa, BaXJIMBO He TUTbKU po3paxoByBatu IMT, ane it
BU3HAYATH OKPYKHIiCTh Tajlii (KpUTUUYHUI PO3MIp IIOIO
PO3BUTKY YCKJIAJHEHb ISl TPEACTaBHUKIB €BPOIEOITHOT
pacu — moHan 84 cM y XKiHOK i moHan 90 cM y YOJIOBIKiB).
OCHOBOI0O TIOEIHAHHSI OXHUPIHHS i MOpYIIEHb BYTJIEBOMI-
HOTO OOMiHY € PO3BUTOK BTOPMHHOI iHCYTiHOPE3UCTEHT-
HOCTI Ha TJi rineprpodii i tuchyHKILT KUPOBUX KITITUH.
[IpoTsiroM oCTaHHIX AECATWIITH BHUBYEHHIO MeXaHi3MiB
BIUIMBY HAJIMIIKY XUPOBOI TKAHWUHU Ha PO3BUTOK CUC-
TEMHOI Pe3UMCTEHTHOCTI OO iHCYJiHY MPUCBSYEHO Oarato
Ipailb, OAHAK AOCi HEe OTpUMaHi BiIIIOBiIi Ha BCi TUTaHHS.
lNnepiHcyniHeMiss HeMUHYy4Ye PO3BUBAETHCS HA TJi iHCY-
JIIHOPE3UCTEHTHOCTI 11 MPU3BOAUTDH A0 30iJIbIIIEHHS Macu
Tija, 3aMUKaOYU MTOPOYHE KOJIO i3 LIJTMM CITEKTPOM iHIINX
natodizionoriyHuX ycKIaJHeHb (apTepiaibHa rinepreHsis,
rinepJirmiaemMist, aTepocKiIepo3 TOIIO).
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BitTaHHS YynTayam 3 6epera AHinpa
B XepCOoHil

Haii6inpma pika YkpaiHu HapOIKY€EThCS y IIMOMHI
TYCTMX CMOJIEHCHKMX JIiCiB, TOMiX KocoropiB Bannaiicekoi
BucounHu. Ha aBTOpChKiil cBiT/IMHI, 3p00JieHiii 11e 12 po-
KiB TOMYy, [IHiNpo 1mo6iun3y cBoro BUTOKY B CMOJIEHCHKY
Ma€ BUIJISII HEBEJIMKOro MOTOKY. IlocTymoBo MykHilo-
4M i HaOMpar4u CUJI Bill TMIPUTOK, IO BIIaJAaIOTh Y HBHOTO,
JIHITIPO ITepeTBOPIOETHCS HA MOTYTHIO PiKY, JOCTYITHY IUIST
MOPCBKUX cyaeH. A Hirkue Big XepcoHa Bragae B YopHe
MOpe€, 3aBepIIyIOUM CBiil BETMKOTPpYIHUH 1IIsIX. JAHITpo —
pPiBHMHHA piyKa: Ha CBOEMY LIUISIXY BiH Y BUCOTHOMY PO3-
Ppi3i 3BHUXKYETHCS JIuIIe Ha 253 M.

TMonan nBi THCSYi pOKiB TOMY Ha THIMPOBCHKUX TPO-
cTopax cximHi cjoB’stHu 3acHyBaiu KuiBcbky Pych. Bu-
coKa KyJIbTypa, OaraTolli MpUpOIHi pecypcu il BilichKoBa
MOTYTHICTb 3000y iii ciaBy MOTyTHbOI gepxkaBu. Cra-
ponaBHi Tpeku 3Hanu [lHinmpo min Ha3Boio bopucdeH,
puMiassHu — gk JlaHampic, TypKu Has3uBajiud ioro Y3y, a
cinoB’sun — CnaBytuu. Ha JIHinpi BinOyBanocs HeMaso
3aMeKJINX i KPOBOTIPOJIUTHUX OUTB.

Ha Geperax JlHinpa icTropist ctae ayxe peaxiCTUYHOIO.
I, Haue mpuMapu, BUCTYIIAIOTh i3 HEOYTTSI COTHI MaM’SITOK,
3HUILIEHUX Y BUpPi XX CTOMITTS: po3ibpaHi Ha KaMiHHS Ta-
Jlalu, CriajieHi CMHAroru, moBajieHi LiepKBU, 3aTOIJIEHI BO-
JIOCXOBMIIIAMMU CeJia, CIUTIOHAPOBaHi K1aaoBuIIa... 3aMicTb
PeKBiEMY — JIIle apXiBHI CBITJIMHU, MaJIIOHKU, CTIOTa/IN.
ITpo poJib roJOBHOI piukM KpaiHM MOXHA pPO3MOBIIATH I11e
OaraTo, i 1 poJib y KUTTiI yKpaiHIiB He mepeOiiblieHa.
JIHIpo — He JMIIe TOJOBHE JKepesio BOIHUX PEeCypcCiB,
ajie il CMMBOJI MOTYTHOCTI, HE3I0JIaHHOCTI, BIIEBHEHOCTI Ta
CJIaBU YKPaiHCHKOI 3eMJIi.

IMo4aTtok [Hinpa no6nn3y CmosieHcbKa

OpHak cboromHi «JIHIIpo Bxe He peBe, BiH TUIbKU
cTrorHe!» — cTBepIKyIOTh (haxisiii. | 1omnaroTh, 1110 Mpory-
JIsiHKA 1o cepeauHi JAHinpa B Kuesi mo KoiHa y Boi Bxke
craja peayibHicTio. EKoJIOTiYHMIT CTaH TOJOBHOI pPiuKU
YKkpaiHu ONMMHUBCS Mia cepilo3Ho 3arpo3oto. OnHiero
3 TIPUYUH OOMIJIiIHHS piuKM HA3MBaIOTh BTpaty JHimpom
BJIACHOI Teuil, 110 BinOMiIocs i Ha SIKOCTi piuYKOBOI1 BOIM.
Ileperopoausiiu JHinpo rpedasaMu, BeIUIHY pikKy €Bpo-
nu nmo30aBuian BiaacHoi Teuii. CuMBOJI YKpaiHu, OCITiBa-
Huit y Bipiax Ko63apsi, MiJli€ i miamaeTbcs 1M0IEeHHOMY
3a0pYHEHHIO COTHSIMU TUCSY KyOOMETpiB HEOUHMILEHUX
ckuaiB. Bona B Kackani IHIMPOBCHKUX BOJOCXOBUII Hara-
Iye KOKTEWIIb 3 yciei Tabnuni Menneneea. I Himmpo Teue
Ykpainoto 981 kM, ajie pikol MOXXHa BBaXaTH TiJTbKHU CO-
THIO He3aperyIboBaHUX KiToMeTpiB: 60 KM Big KOpIOHY
3 binopyccio no KuiBcbkoro BomocxoBuiia i me 50 Km
HMX4e Bin rpe6si 6ina KaxoBku. Yce iHile — kackana Bo-
nocxoBuill. Tpeba yecHO BU3HATH, 1110 3MiHU B €KOCHC-
TeMi 3alilluIM HaATO JajeKo ¥ MmoTpeOyloTh HeraiiHoro
pearyBaHHsI Ha HaWBUIIIOMY IepxKaBHOMY piBHi. Tpu 3a-
rpo3u: XiMiuHe 3a0pyAHEHHs BonM, OOMiNiHHA i BTparta
0i0JIOTiYHOTO Pi3HOMAHITTSI — HANOUIBIII BUKIMKHU, IO
CTOSTH Mepel yciMa HeOalay>KMMU 10 €KOJIOTii JTIOJbMU.
| cnin He nuIlle rOBOPUTH, aje W yXBaaloBaTU KOHKPETHi
Ni€Bi pineHHs, abu 30epertu JIHIMpo jist HACTYITHUX M0-
KOJIiHb YKpaiHIIiB.

3 noGaKaHHAMM IYIEBHOTO CNIOKOI0, CiMEAHOTO 3aTHII-
KY, 4 TAKOXK CTa0IJIbHOrO Temia, ICKPaBoro CBiTIa Ta YHCTOI
BOJIM,

rofiIoBHWV pefakTop rnpogecop
Bonogumup IBaHoBudy MaHbkie M
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KEMIYHUM ePeKTOM. 3HVXKYE piBeHb MII0KO3W Y MNa3mi KPoBI AK HaTle, TaK i Nicia npuiomy 1xi.
He cTimynioe cekpeuito iHCYNiHY | He CPUUYMHSAE TiNOriKeMiYHOro edekTy, onocepeakoBaHoOro
UMM MexaHismom. MokasaHHa. Miokodax, MMiokodax XR: Lykposuit fiabeT 2 Ty npu Heedek-
TWBHOCTI fjieToTepanii Ta pexuMy GI3MUHKMX HaBaHTaXeHb, OCOBNNBO Y XBOPUX 3 HAAMMLIKOBOIO
Macoio Tina. MMiokodax: [INA 3MeHILEHHA ycKnagHeHb AiabeTy y AOPOCMX NaLiieHTIB 3 LyKPOBUM
fiabeTom 2 Tvny i HaANMLLKOBOK Macoto Tina AK npenapat nepLiol NiHii nicna HeepekTMBHOT AiETO-
Tepanii. niokodax XR: 3HKeHHA pu3nKy abo 3aTpumKa noyatky Lykposoro Aiabety 2 Tvry y fo-
pocnwx nauierTie. Mo6iuni peakuii. MopyLieHHs cmMaky, po3naau 3 6oKy TpaBHOI CMCTEMM, Taki AK
HyzoTa, 6ntoBaHHA, Aiapes, Binb y XWBOTI, BIACYTHICTb anetuTy (po3ain CKOpoUeHo, Ans AeTanbHOT
iHbOpMaLi AWB. HCTPYKLiIO ANs MEAUYHOTO 3acTocyBsaHHs). KaTeropia Bignycky: 3a peyerntom.
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L. et al. Submitted to Curr Med Res Opin, November 2003. 7. Diabetes Prevention Program Research
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EyTnpokc

J1eBOTUPOKCMH HATPIlO

[ ]
Ontumansaun

m €ANHUI B YKpaiHi NeBOTUPOKCHH
y 6 003yBaHHAX'

m OpuriHanbHUN NEeBOTUPOKCUH
€BPONENCbKOI AKOCTI?

m [HOMBIgYanbHUM Nigxig
[0 NiKyBaHHA rinotnpeosy?

m Cnpustnueuin npodinb 6e3nekn*

CKopoueHa iHCTPYKLis AnA meq,

0 3acTOCy penapaty Eytupokc®
[Ailoya peyoBMHA: NEBOTUPOKCUH HaTpilo; 1 TabneTka MiCTUTb NEBOTUPOKCUHY
HaTpito 25 mMKr, abo 50 mKr, abo 75 mkr, abo 100 mkr, abo 125 MKr, a6o 150 MKr.
Jlikapcbka popma. TabneTkv. DapmakoTepaneBTU4Ha rpyna. [penapatu rop-
MOHIB [iN1A CUCTEMHOrO 3aCTOCYBaHHA (3a BUHATKOM CTaTeBUX FOPMOHIB Ta iHCYy-
niny). Mpenapaty Ana nikyBaHHA 3aXBOpPoBaHb WMUTONOAIGHOT 3ano3u. TupeoigHi
npenapatu. JleBOoTUpPOKCcUH HaTpito. ®apmakonoriuHi Bnactusocti. CUHTETUY-
HUI NEeBOTUPOKCUH, AKWMIA MICTUTbCA Y npenapati EyTupokc®, Buasnae edektu,
iBEHTUYHI TM, AKi Ma€E FOPMOH, Lo CEeKPETYETbCA LWUMTOBUAHOI 3an030t0. Hemae
Pi3HMUI MiX QYHKLIAMM €HAOTEHHOrO FOPMOHY i €K30reHHOro NEeBOTVPOKCUHY.
MokasaHHA. EyTmpokc® 25-200 mkr. JlikyBaHHA [OOGPOAKICHMX 3axBOPOBaHb
LMTOBUAHOI 3an03u. [MpodinakTnka peLmanBIB NiciA onepaTVBHOrO NiKyBaHHA ey-
TUpeoiaHoro 306a. flk 3amicHa Tepania npu rinotupeosi. CynpecrBHa Tepania paky
wuToBUAHOI 3ano3un. Eytmpokc® 25-100 mkr. ik JONOMiXKHWI NpenapaT nig Yac
npoBefeHHA aHTUTMpeoigHoT Tepanii Npu rineptrpeosi. Eytmpokc® 100/150/200
MKT. fIK liarHOCTUYHWI 3aci6 Npy NPoBeAeHHI TecTy TupeoigHoi cynpecii. MpoTn-
nokasaHHs. lligBulleHa iHAMBIAyanbHa UYyTAMBICTb A0 GYAb-AKOrO KOMMOHEHTa
npenapaTy; HejoCTaTHICTb HaJJHUPKOBUX 3a03, rinodizapHa HeAoCTaTHICTb, TH-
PEOTOKCMKO3, AKi He NiKyBaNNCA; rocTpuin iHpapKT MioKapAa, rocTpyin MioKapauT,
rocTpuil NaHKapAWT; KOM6iHOBaHa Teparia NeBOTUPOKCMHOM Ta aHTUTUPEOIAHN-
My 3acobamu y nepiog BariTHOCTI He Npu3HavaeTbcA. Mobiuni peakuii. Cepuesi
apuTMIii (MMroTaMBa apuTMmin, eKCTpacucTonia), Taxikapaia, cTeHoKapaia, BiguyTTa
cepuebuTTA, NPUNNBY, FONOBHWI 6iNlb, 6@3COHHS, BilUyTTA TPUBOTM, NCEBAOTYMOP
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MO3Ky, Tpemop, 65t0BaHHsA, fiapes, 3MeHLIeHHA Macu Tina, NigBuLLeHa NiTnBICTb,
M'A30Ba CNabKiCTb Ta CyOMY, MiABULLEHHA TemnepaTypy Tina, po3naau MeHCTpy-
anbHOro LMKy (po3in CKopoueHo, Ansa AeTanbHol iHpopmaLlii AMB. IHCTPYKLilo AnA
MeaMyHoro 3actocyBaHHs). Kateropia Bignycky. 3a peuyentom. P. M. MO3 Ykpa-
Hm: N°UA/8388/01/01, NeUA/8388/01/02, NeUA/8388/01/03, N°UA/8388/01/04,
NeUA/8388/01/05, NeUA/8388/01/06. Bupo6uuk. Mepk KlraA, Himeuumna/Merck
KGaA, Germany. Hai y Ta Micy y )
npeacraBHuKa: TOB «AciHo YkpaiHa», YkpaiHa, 03124, m. Kuis, 6ynbBap B. aBe-
na, 8. TOB «AciHo YkpaiHa» BXxoguTb O rpynu KomnaHii «AciHo» (LLBeiuapin).
MoBHa iHdopMaLia 3HaxoAUTbCA B IHCTPYKLUIAX ANA MeJUYHOro 3acToCyBaH-
HA npenapatiB. IHbopmauia AnA mMeauyHuX i papmaueBTUYHMX NpauiBHUKIB,
[ANA PO3MilLeHHA B crielianizoBaHUX BUAAHHAX AN1A MeANYHMX YCTaHOB Ta fikapis,
i AnA po3noBCIOAXKEHHA Ha CeMiHapaX, KOHpepeHLiAX, cMMnosiymax 3 MeauyHol
TeMaTUKN.

1. [JepxaBHunin peecTp nikapcbkmx 3acobiB Ykpaitu http://www.drlz.com.ua/.
2. P.N. MO3 VYkpaiHn: NeUA/8388/01/01, NeUA/8388/01/02, NeUA/8388/01/03,
NeUA/8388/01/04, NeUA/8388/01/05, NeUA/8388/01/06. 3. IHCTpyKLUia AnA megmny-
HOro 3acTocyBaHHA npenapaty Eytupokc®. P. n. MO3 Ykpainu: N© UA/8388/01/01,
Ne UA/8388/01/02, N UA/8388/01/03, N UA/8388/01/04, N° UA/8388/01/05,
N2 UA/8388/01/06. 4. ATA (2014): Guidelines for the Treatment of Hypothyroidism
(Jonklaas J. et al. Guidelines for the treatment of hypothyroidism: prepared by
the American Thyroid Association task force on thyroid hormone replacement.
Thyroid. 2014;24 (12):1670-1751.
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/\bBIBCbKUW HALIOHQABHU MEANYHNN YHIBEpCUTET iMeHi AQHUAQ [QAULIbKOTO, M. /AbBIB, YKpQiHQ

AiabeTnyHa KapaiomMionaria:
AIOrHOCTUYHI 6iomapkepu

Pe3tome. B ornisgi HaBeneHi knacugpikadis 6iomMmapkepis 3axBOptoBaHb CepLeBO-CYANHHOI cucTeMu, 6ionorivyHi
MapKkepu, L0 3HaULLIN 3aCTOCyBaHHS B KapAiosorivyHivi KNiHiLi, 6ioMapkepy cepLeBoi HE4OCTaTHOCTI, Cy4acHi
pekomeHpaauii 3 BukopucTaHHs1 6ioMapkepis A1 [iarHOCTUKU Ta JIiKyBaHHs roCTPoI i XpOHIYHOI cepLieBoi Hefo-
cratHocTti. OcobnuBy yBary npuaineHo 3Ha4eHHIo nporinepTpogiuHnx Giomapkepis Miokapaa (nepescepaHomMy
HaTpivlypeTndHoMy nentuiy, HaTpivypetn4Homy nentugy Mo3ky 1a N-kKiHueBomy ¢bparMeHTy rnornepeaHuKa Mo3-
KOBOro HatpisiypeTn4Horo nentuay, KapaiotpogiHy-1); 6iomapkepam nopyLueHb CKOpOT/IMBOI oyHKLUIT Miokapaa
(TporioHiHam); rpocTeaTto3HnM bioMapkepam JiabeTn4Hoi kapgiomionarii (cepyeBomy 6iKy, O 3B’A3YeE XUPHI
KWUCII0TH); 3HAYEHHIO erikapgiaibHOI XUPOBOI TKaHWHW, Mapkepam PEMOLEIOBAHHS 03aKIITUHHOIO MaTpuKcy
(MaTtpukcHum MeTanonpoTeiHazam); mapkepam hibpo3y Ta 3anasibHuX rnpouecis (TpaHchopmyoHomy pakTopy
pocTy B, ranektuHy-3, ctumyrnorodomy gpakTopy pocty ST2). OgHak BUKopUCTaHHs 6ioMapkepiB A7 igeHTugika-
Yii AMCEYHKUIT NTIBOro LUYHOYKAa 3anMLLIAaeTbCA AUCKYTabesilbHUM NMUTaHHAM. HaTtpilypetnyni nentugn BUBITbHS-
I0TbCA Y BIAMOBIAb HA MPOrpecyBaHHs CTPec-iHayKoBaHOI kapaiomionarii, Lo pigKO CriocTepiraeTbCs y navyieHTiB
i3 cy6kniHiYHO0 ANCYHKUIE Ta rinepTpogieto /1iBoro LwnyHo4YKa. OXUPIHHS acoUil0ETECA 3 HYDKYUMU PIBHAMM
HaTpirypeTuYHUX NenTugis, Lo MOXe MOoripLMT Yy TANBICTb TeCTy. [IpoTe CKPUHIHI Ha OCHOBI HATPINYPETUYHOIO
nentuay € eQheKTMBHUM L7151 BUSIBIIEHHSI MOMIPHOI giacToniyHoi aucgyHkuii. [oBigoMaseETbCS TakoxX fpo iHLUI
MOTeHUiViHI 6ioMapkepu ropyLLeHb OyHKLIT Miokapaa rpu LyKpoBOMY AiabeTi, BKI0YaroYm UUPKYIIorYi MiKpopu-
OOHYKIIEIHOBI KMCII0TU Ta MeTabosiT1 rioko3u (Hanpuknas, O-GIcNAc), BUSIBNIEHI B UMPKYITIOIOYUX epUTpoLMTaX.
OpHak [oci He [OCArHYTO HYiTKOro KOHCEHCYCY LLOAO0 KAiHIHHOI porii 6y ab-SKOro 3 X MOX/IMBUX 6ioMapKepis.
Knwo4oBi cnoBa: wuykposuwii giabet; giabetnyHa kapgiomionaris; 6ioMmapkepu; orfisg

3 omsiny Ha Te, 1O CePLEBO-CYIUHHI 3aXBOPIOBAHHSI
(CC3) mocigaioTh HaWBUIIE MiClie V¥ CTPYKTYpi JieTallb-
HOCTi, yBara BUeHUX TMPUKYTa 10 BUBYCHHS OiomMapKepiB.,
3IaTHUX JIOTIOMOTTH B J1ialrHOCTHILi CEpPLIEBO-CyIMHHOI Na-
TOJIOTi1, a TAKOX y ITiIBUIIEHHI e(eKTUBHOCTI MEPBUHHOI
Ta BTOpUMHHOI npodinakTuku. HuHi B KapmionoriyHiii Kii-
Hilli HaliyacTillle BU3HAYaoTh OioMapKepH ileMii i HeKpo-
3y MioKapna, cepueBoi HenoctatHocTi (CH), TpomboyTBO-
peHHs1, aTeporeHesy Ta 3amnajieHHs [1—3].

ABTOKpWHHI, TTapaKpUHHI CUTHAJIbHI MOJIEKYJIU MO-
KYTb BUBUIBHSTHUCS 3 «HiaOETUYHOTO Ceplisl» Y BilMOBiAb
Ha YIIKOIKEHHS, BHACTIIOK IMaTo(i3ioIoridHO-agalTuB-
HUX MEXaHi3MiB, TIOB’SI3aHUX 3i CTPYKTYPHUMU Ta (DYHK-
LHiOHAJIbHUMHU 3MiHamMu. XpOHiuHi, Mi3Hi a00 HEOOOPOTHI
Mofii, TaKi K XPOHIYHUN HU3bKOAKTUBHUI 3amaJbHUI
MPOLEC, OMOCEPEIKOBAHUN YMCAEHHUMU €K30TeHHUMU
I eHOOTEHHMMMU JIiraHmaMu, abo arorTo3, AiarHOCTOBa-

Hi 3a noroMorow Bu3HaueHHs C-peakTUBHOTO MPOTEiHY
(hs-CRP) a6o kpearntkinazu-Mb (KOK-MB, KK-MB),
HE 3aBXIU HaJaloTh NMPaKTUYHY iH(popMmallito. OnHakK BU-
SIBJICHHSI PaHHIX Ta 000POTHUX MOPYIIEHb, 30KpeMa Tirep-
Tpodii miBoro nurynouka (JILL), ckoporauBocTi miokapaa,
crearo3y abo HaBiTh iOpoO3y MioKapaa 3a TOIOMOTI00 0io-
MapKepiB, MOXYTh OyTH €(MEeKTUBHUMMU IJISI JiaTHOCTUKU
niabetuuHoi kapaiomionarii (KMIT) [1, 3, 4].

IcHyrO4i YMHHUKU KapaiaJbHOIO PU3UKY Ta/abo IHC-
(YHKIIISI €HOOTEJIiI0 3aIyCKaIOTh 3aIlaibHi I aTepOCKIepO-
TUYHi 3MiHU. OCTaHHI, B CBOIO Yepry, BUKJIMKAIOUH illIEMit0
MioKapjaa Ta/abo KOpoHapHUil TpoM003, a60 eMOOJIiI0 KO-
POHApHUX CYIWH, POPMYIOTh AUISHKY HEKPO3y 3 Moaalib-
IIMM BUHUKHEHHSIM apuTMii Ta Kapaiockieposy. Hactym-
HUM €TarioM € PeMOJIeJIOBaHHS Ta [ujaTallisi HUTyHOUKIB,
10 MPU3BOAUTH 10 HEINOCTATHOCTI Cepus 3 MOXJIMBICTIO
JIETAJIbHOTO pe3yibraty [5, 6]. ¥V miarHOCTMYHIN MeaULMHI

© «MixHapopHWit eHIOKPUHONOTIYHMI XypHan» / «MexzayHapoaHbIii SHAOKpUHoNornyeckuii xypHan» / «International Journal of Endocrinology» («MiZnarodnij endokrinologicnij zurnal»), 2020
© Bupaseup 3acnascokuii 0.10. / U3patens 3acnasckuit AKO. / Publisher Zaslavsky 0.Yu., 2020

[ina kopecnopenuii: Ceprienko BikTopia OnexkcanapiBHa, JOKTOp MeAVYHIX HayK, podecop Kadeapn eHaokpuHonorii, JIbBIBCbKIIE HaLioHanbHiA MeAUUHWI YHiBepcuTeT iMeHi [laHuna fanuubko-
ro, Byn. lMekapcbka, 69, M. 1bgig, 79010, Ykpaika; pakc: +-38 (0322) 769496; e-mail: serhiyenkov@gmail.com; serhiyenkoa@gmail.com; KonTakTHuiA Ten.: +-38 (067) 676761184.

For correspondence: Victoria Serhiyenko, MD, PhD, Professor at the Department of Endocrinology, Danylo Halytsky Lviv National Medical University, Pekarska st., 69, Lviv, 79010, Ukraine; fax:
+38 (0322) 769496; e-mail: serhiyenkov@gmail.com; serhiyenkoa@gmail.com; phone +38 (067) 676761184.

Tom 16, N2 6, 2020 www.mif-ua.com, http://iej.zaslavsky.com.ua 1



OrAsa Aitepatypum /Literature Review/

4]

TOCJIIKeHHSI B HAIIPSIMKY BM3HAUYCHHS OiOXiMIYHMX Map-
KepiB YIIKOIKEHHSI MioKap/Ja I'PYHTYIOTbCS Ha Liiil Teopil
MaToreHe3y 3aXBOPIOBaHb CEPLIEBO-CYAMHHOT CUCTEMH.

Knacugikayis biomapkepis 3axeoprosams cepyeo-cyour-
Hoi cucmemu |7]:

1. Biomapkepu quciinigemii Ta Moaudikaiiii Jinonpo-
TETHIB.

2. Ilpo3zamanbHi MapKepH.

3. Mapkepu HecTabiIbBHOCTI Ta YIIKOIKEHHSI aTepo-
CKJIEPOTUYHOI OJISIIKH.

4. MapkepHu imemii Ta HEKpO3y ceplieBOro M’siza.

5. Mapkepu auchyHKIIii Mmiokapaa.

6. Mapkepu TpOMOOYTBOPEHHS Ta (DiOPUHOITI3Y.

7. Mapkepu peMOJeTIOBaHHS.

V 1abm. 1 HaBegeHO OCHOBHI 0iOJIOTiIYHI MapKepH, IO
3HAMIIUIM 3aCTOCYBAHHSI B KapiOJIOTiUHi# KiiHiLi [2].

biomapkepu CH eMniprnyHO Kiacu@ikyloThCs sIK Map-
kepu [7]:

— HeWporopMoHaJIbHOI aKTHUBALIil;

— ypaXXeHHs KapaiOMiOIIUTiB;

— peMoJeoBaHHS o3akaiTuHHOro Marpukcy (IMTKM);

— MapKepu — MeJiaTopu 3araJeHHs.

Y Tabi1. 2 HaBeAeHO cyJyacHi peKoMeHIallii 3 BUKOPHC-
TaHHS OioMapKepiB IS AiaTHOCTUKY Ta JIiKyBaHHS TOCTPOI
i XpOHiUHOI cepleBoi HeA0CTaTHOCTI [§].

MporineptpodiyHi Giomapkepu miokapAd

Ennoteniii — 1e He TUIbKM HaWBaXJIMBillla CyqUHHA
CTPYKTYpa, 3 ypaxXyBaHHSIM aHATOMiYHO-CTPaTeriyHol Mmo-
3ULIHT MiX IMPKY/IIOUY0I0 KPOB’I0 Ta MiOlLlUTAaMU HEIo-
CMYTOBaHOI M’s130BO1 TKAHUHU KPOBOHOCHMX CYAMH, aje i
JDKepesIo HU3KU MeIiaTopiB, 110 PETyJII0I0Th TOHYC CYIHH,
dakropu pocty, HyHKIIiI0 TPOMOOIIUTIB i MpoliecH 3CimaH-
He. [TopymeHHs ¢pyHKIIIOHATBHOTO CTaHY €HIOTEIII0 PO3-
mIHaoTh SK Mapkep 6aratbox CC3, 3o0kpema IXC, atepo-
CKJIEPOTUYHOTIO YIIKOMKEHHSI CYIWH, I[yKPOBOIO miabeTy

(LLA) 2-ro tumy [9].

MepeacepAHUA HATPINYPETUYHUA NENTUA,
HATPINYPETUYHUI NenTua MO3Ky
1a N-KiHueBu pparMeHT nonepeAHNKa
MO3KOBOIro HATPINypPEeTUYHOro nenTuay
Hedizionoriuna rinmeprpodist ceplis y XBOpUX € amari-
TalifiHOI Ta KoMmmeHcatopHoto. Lleit kmiTMHHUMIT picT
sBJIsIE cO000I0 30ibIIEHHST TUIOINI ITOBEpXHi Miokapaa,
cHHTE3 OijiKa Ta peakTHBallilo heTaTbHUX TeHIB (TaKUX K
nepeacepIHi HATPIMypeTUYHI MENTUIN Ta BAXKUI JJAHIIOT
B-mio3uHy). OmHAaK y JOBTOCTPOKOBIl ITEPCIIEKTHBI TiTtep-
Tpodist MpU3BOAUTH 10 BTpaTH (PYHKIIi Ta 3arudesi Kap-
NIOMIOLIUTIB, CIIPUSIIOUM CepleBiil HepocTaTHOCTI. OTXe,
paHHE BUSIBJICHHSI TIpoTinepTpodivyHuX (paKTopiB € KOpUC-
HUM JJISI paHHbOI 1iarHOCTUKM Aia0eTUYHOI KapaioMiona-
Tii. Y IboMy CEHCi poarHY HaTPiiiype THIHUX ITENTUIIB, 11O
BKJIIOYAE MepeacepaHuii HaTpiitypetnuHuii nentua (ANP),
HaTpiltlypetnunuii rentun Mo3Ky (BNP) ta N-kiHuesuit
¢dparMeHT TomnepenHruKa MO3KOBOTO HaTpillypeTMUHOTO
nentuny (NT-proBNP), BUKoprucToByIOTh SIK OioMapkepu
cepieBoi HegocTaTHOCTI [4]. [ToTeHIITHUM CKpUHIHTOBUM
IHCTPYMEHTOM BUSIBJIEHHSI CTPYKTYPHUX 3MiH MioKapaa y
nauieHTiB i3 LI/l 2-To Tumy € Bu3Ha4eHHs KOHIIEHTpallii B

KpoBi N-KiHIIeBOTO (pparMeHTa MoIepeaHnKa MO3KOBOTO
HarpiitypetuuHoro rentuay. Konuenrtpaiis BNP Ha Bin-
MiHy Bi ANP He MmiaBUILyEThCS MPU TiMepriikeMii B KpoBi
per se, 1110 1a€ MOXJIMBICTh BAKOPUCTOBYBATH MOTO $IK I10O-
TeHLiHUI cKkpuHiHroBuil Mmapkep [10]. BusHaueHHs1 KOH-
neHTtpamii NT-proBNP y kpoBi MoxXe BUKOPHUCTOBYBAaTUCh
3 METOI0 CKPUHIHTY MOpYylIeHb (PYHKIIOHATBHOTO CTaHy
JIIII, mporHo3yBaHHSI «MOBYa3HOI» ilIEeMiYHOI XBOpOOU
cepus (MIXC), HacniakiB yckiamHeHb XpOHIUHUX MTPOSIBIB
LIYKpoBOro miabery. 3oKpema, BiTHOCHUI pU3MK (paTajb-
Hux HachaigkiB CC3 y 6e3cMMnTOMHUX maiieHTiB i3 LIJI
2-ro tuny Ta 36iibieHuM ymicrom NT-proBNP y Ginbiiie
HIK ABa pa3y BUIIWI ITOPIiBHSIHO 3 MallieHTaMHu i3 (izio-
JorivHuM ymictoM NT-proBNP, a pe3yabraTu HU3KU 10-
CJIiIXKEeHb CBiT4YaTh PO Te, 1110 30iIbIIeHHST KOHLIEHTpalIil
NT-proBNP € 4iTkum npeauKTopoM 3pOCTaHHS 3arajibHOT
Ta ceplieBO-CyAMHHOI cMepTHOCTI [11, 12].

CTpecoBi cuTyallii CyIpOBOMXKYIOTHCS ITOCUJIEHIM YTBO-
peHHsiMm BNP nuyHoukamu miokapna. Hatpiitypetnynuii
MenTua MO3KY Ma€ YMCIeHHI eekTu, 30KpeMa CTUMYJIIOE
ekckpelito Na* i piguHM, € BaXJIMBUM HEHPOrOPMOHOM
Miokapmaa. Y xsopux Ha L[] 2-ro tumy 6e3 miarHOCTOBaHUX
CC3 ymict BNP ta NT-proBNP y kpoBi 30i1bI1IyEThCS, 1110
MOXKHa MOsSICHUTU HasgBHicTI0o MIXC, a miaBuIlieHHSI KOH-
neHtpailii BNP nmoenHyeTbcst 31 3pocTaHHSM PiBHS CMEPT-
HocTi. BctanosneHo, 1o Bmict BNP y kpoBi maiieHTiB i3
LJI 2-ro Tumy 6e3 kiiHivaux o3Hak IXC € mpenmkTopoM
«MOBYa3HOI» ileMii Miokapaa. ¥ xBopux Ha MIXC 3HaueH-
Hs BNP cyrreBo Buii (58,2 vs 24,4 nir/mi, p < 0,001), a
MyJIBTUBapialliiiHuit aHai3 BUsiBUB, 1110 BNP € BaxxnuBum
MPEeIUKTOPOM «MOBYa3HOI» imremii Miokapaa. IloBimom-
JISIETBCS, 1110 Y MallieHTiB i3 rineprpodieto JILL Ta/a6o CH
CIIOCTEpIraeThcsl 3HauyHe 30iIblIeHHSI KOHIeHTpallii BNP
ta/abo HeakTuBHOrO NT-proBNP y kposi. Lle no3sosnu-
JIO iHTEpHpeTyBaTH 3MiHM BMICTy 3a3Ha4eHMX IEeNTUIiB
SIK 0i0XiMIYHMX MapKepiB paHHIX MOpPYIIeHb CTaHYy JIiBOTO
nutyHouka. BomHowac minBuiieHuii piseHb BNP y kposi
MOXe OYyTH CTATUCTUYHO 3HAUYLIMM MTPEIUKTOPOM BUHUK-
HEHHSI CepLEeBO-CyAMHHOI CMEpTi y MAII€HTIB i3 ILyKpo-
BUM JiabeToM. 30inbieHHs1 KoHleHTpalii NT-proBNP y
KpoBi 3apeecTpoBaHo y xBopux Ha LI 2-ro Tumy 3 MIXC
TIPOTH TIALEHTIB i3 (i3i0JIOTIYHUM TITIOKO30TOJIEPAHTHUM
tectoM [10—12], mpoTe He 3’dCOBaHO NMMTAHHS, YU iCHYE
B3a€EMO3B’sI30K MiK piBHeM cekpenii BNP i po3BuTkom ma-
KpO- Ta/ab0 MiKpOCYIMHHMX YCKJIaTHEHb.

[Mpuennanus IXC — 1e MOTYXKHMI CTUMYJ UISI CHH-
te3y NT-proBNP, 3okpema, iliemizoBaHi KapaioMiOLUMTH
MPOAYKYIOTh 3HAYHO OiIbIIE HATPIAypeTUYHOIO MEIITUIY.
Otxe, KoHeHTpallist NT-proBNP He3zasexxHo 11oB’si3aHa 3i
cryneHeM TskkocTi IXC i mioniiero ileMivHOTo ypaXKeHHs.
Bucoxwii piBerbs nmupkymoodoro NT-proBNP y mamienris
i3 LI 1-ro Tumny BusiBisie cuctoiiuny auchynkiito JILI y
96 % Bunankis, Tomi IK ANP minBUIIY€EThCS Ha paHHIX CTa-
MisIX AiacTonivyHol AucyHKIIT jiBoro mutyHouka (JJIJILI)
Ta cepleBOl CUMITATUYHOI AeHepBalii. OgHak oOuaBa Ier-
TUIA — 1Ie KOPUCHI CEHCOPU MiacTOMIYHOI OUChYHKIIT Y
CUMNOTOMATUYHUX XBOpUX Ha LIJI 3 OOMEXEeHHSIM TUCKY
HanoBHeHHs1 JIII abo mceBmoHOpMaibHUM TpadikoM Mi-
TPaJIbHOTO IMOTOKY, ajle He y 0€3CMMNTOMHMX TAalli€EHTIB i3
LI/1 abo 3 TTopylIeHHAMHI peJlaKcallii JTiBoro IMUTyHouKa [4].
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Ta6bnuys 1. Bionori4yHi Mapkepy, WO 3HAVLLIIN 3aCTOCYBaHHS B KapAioNnoridHiv KniHivi [2]

Moka3Huk

BionoriuHui mapkep

1

2

lewmis miokapaa

ILuemivHO-mMogundikoBaHmn ansbymiH (IMA)

XorniH uinbHoT KpoBi Ta nnasmm

XWpHi KUCNOTW, He 3B’A3aHi 3 anbbyMiHOM

[mikoreHdoctopunasa BB

Hekpo3 miokapga

TpornoHiH T

TporoHiH |

KpeaTuHkiHasa, MB-tpakuis

CepueBuii 6INokK, L0 3B’A3YE BiNbHi XUPHi KNCNOTH

Miorno6in

MeHTpakcuH-3

KiHaga nerkux naHuroris Mio3vHy

MiokapgianeHuii cTpec
a60 amcdyHKLia Miokapaa

Mo3skoBuin HaTpiypeTu4HUA nenTng

N-TepmiHanbHWIA chparMeHT 6inka-nonepegHvka MO3KOBOIrO HATPIMYPETUYHOrO NenTuay

CepepfHboperioHasibHUI nonepeaHUK NepeacepaHoro HaTpinypeTUYHOro NenTuay

PosunHHa dpopma nentugy ST2

Henperynin-1

TpomM60yTBOPEHHSA
a6o Tpomobodinis

D-gumep

[omouucTeiH

BoB4akoBun aHTUKoarynsHT

AHTUTINA 0O KapAioniniHy

AHTUTING 0o 6eTa-2-rnikonpoTeiHy-1

MonimopdpHi BapiaHTK reHis Prothrombin (G20210A), Leiden V (G1691A) i MTHFR
(Ce77T)

MpoTeinn C, SiZ

AHTUTPOMGIH Il

®dakTop doH Binnebpanpa

®akTop VIl (TKaHUHHWIA TpOMOOMNACTUH)

dopmyBaHHs
aTepoCKIepPoOTUHHOI
OnALLKN

3aranbHuin xonecTepuH

XonecTtepuH NinonpoTeiHiB HN3bKOI LLiNMbHOCTI

OKMCHeHi NinonpoTeiHN HU3bKOI LLiNbHOCTI

XonecTtepuyH NiNonNpoTeiHiB Ay>Xe HU3bKOI LLibHOCTI

XonecTtepuyH NinonpoTeiHiB BUCOKOT LLUiNIbHOCTI

TpwaumnrniuepuHmn

ACUMETPUYHUI AUMETUNAPTiHIH

Anoninonpoteid B100

Katencunun L, S

Ypaanusictb
aTepOoCKIePOTUHHOI
ONALLKN

MaTtpukcHi meTanonpoTteiHasu

Mienonepokcugasu

Monekynu mixknitunHoi agresii (ICAM, VCAM, E-cenekTuH)

MapKepM CUCTEMHOro 3ananeHHs

Po3puB aTepocknepoTuyHoi
ONALKN

Po34mHHumin komnneke CD40L

MnaueHTapHuin hakTop pocTy

[MpoTein A nna3mu, acouinoBaHui 3 BariTHICTIO
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3akiH4yeHHs Tabn. 1

3ananeHHs

C-peaKkTuBHWIA NpOTEiH

MeHTpakcuH-3

daKTop HeKpo3y NyxnuHM anbga

Fas/Apo-1 (CD95)

IHTepnewkin-1, -6, -11

IHTEepdepoH y

HeonTtepuH

KanbnpoTekTunH (Mienoig-3s’a3anuin npotein Mrp8/14)

AOVNOHEKTUH

BiTpoHEKTUH

Po34ymHHa dhopma 6inka ST2

OcTeonpoTterepuH

[MpokanbUUTOHIH

MpecencuH

OHkocTatvH M

CwupoBatkoBuii aminoig A

FinepTpogis kapaiomioumnTis
i pemofentoBaHHs cepus

OCTEeOonoHTUH

[anekTnH-3

Po3unHHa dopma binka ST2

PocTtoBuin hakTtop andpepeHuitoBaHHs 15

TKaHWUHHWA iHFiGITOP MaTPUKCHMX MeTanonpoTeiHas 1

Pe3ucTtuH

Mo3akNiTUHHI HYKNeTHOBI KUCNOTU (B TOMY YMCHi LmpKyntotoyi MikpoPHK)

HenporopmoHarssHa
akTmBalis

PeHin

EngoTeniH

AHrioTeH3uH I

HopappeHaniH

KonenTtuH (C-KiHueBU hparMeHT NporopMoHa Ba3onpecuHy)

AnbpocTepoH

KappgiopeHanbHWiA CUHOPOM
(peHanbHi Mapkepu)

KpeaTuHiH

LnctatnH C

Mikpoans6yMmiHypis

JlinokaniH, acouiioBaHnn i3 XxenaTtuHasow HerTpodinis

IHTEepnenkiH-18

MoneKkyna HUPKOBOIro YLLUKOOKEHHS 1

Na*/H*-06MiHHMK TUnNy 3

AnbpocTepoH

CeyoBa Kucnota

[omouucTeiH

HedpuH

YpoTeH3uH I

N-auetun-B-D-rnoko3amiHigasa

OKCHaaHTHUIA CTpec

Mienonepokcngasu

ManoHoBuiA pianbaerin

8-rigpoKcn-2-0e30KCUryaHo3mH

OKMCHeHi NiNonpoTeiHN HU3bKOI LLiNIbHOCTI
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IH1Ii mocmimKeHHs TaKOX IIPOIeMOHCTPYBAJIN ITiABU-
meHuii piseHb NT-proBNP y xBopux Ha LI i3 JJIJILL ta
HEKOMIIEHCOBAHMM LyKpoBuM Iiabetom (HbA > 7 %),
ajile He y O0e3cuMIToMHuX xBopux Ha LI/ i3 He3HauHOIO
niactoniyHolo auchyHkiieo [13]. o Toro X moBimoMsi-
eTbes, mo NT-proBNP Bigirpae nmporHoctuyHy, a He mia-
THOCTUYHY POJIb Y MAaIi€HTIB i3 LYKPOBUM JiabeToM [14].
MopemoBanuss LIJI 1-ro Tuily CcynmpoOBOMIXYEThCS 3Ha-
yHuM migBuieHHsIM NT-proBNP i ANP y nmiasmi kpo-
Bi Ta mepencepaHMX M’si3ax IIypiB, a BU3HAYEHHSI BMic-
Ty HATPilypeTUYHUX TETTUIIB MPU €KCIIepUMEHTaTbHIl
niabetuuniit KMII nae 3mory nepeadauyuTu cepleBy He-
IOCTaTHICTh. Pe3ynbTaTu mocmimKkeHb Ha IIypax i3 mpemia-
0eToM nokaszaiu, 1o piBeHb NT-proBNP Moxe cBiguuTu
npo rineptpodito JILI [15], a konueHtpauist NT-proBNP
y T1a3Mi KpoBi OyJia 3HAYHO BUIIIOIO Y IIYPiB 3 AiabeToM
2-T0 TUITY Ta CEepLEeBOI0 HenocTaTHicTIO [16]. OgHak Ha-
TpilfypeTUUHI OLJIKM TaKOX CEKPETYIOThCS Y BiAIIOBiAb Ha
roctpuii iHdpapkr miokapaa (IM), HecTabibHY cTeHO-
KapIiio Ta MigBUIlleHe HaBaHTaXKeHHS Ha CTiHKY/00’eMHe
nepeBaHTaxkeHHs [13].

KapaiorpogiH-1

Lleit nmiraHm HaJeXWTb A0 POAVHU IHTEPJEHKiHY-6
(IL-6) ta peanizye cBoi edeKTH ILISIXOM B3a€EMOIIl 3 pe-
nentopoM gpl30. CBoto Ha3By 3000yB Yepe3 30aTHICTh BU-
KJIMKaTH TinepTpodiro KapaioMiolUTIB y BiAIIOBiAb Ha Me-
XaHiYHe PO3TATHEHHS KaMmep ceplis, TIMOKCilo, CTpec TOIIIO.
Kapniorpodin-1 (KT-1) B ocHOBHOMY 3BiJIbHSIETBCS 3 Kap-
nioMiolMTiB BHAcHigoK okcuaaHTHoro (OC) ta MexaHi4HO-
ro cTpecy abo CTUMYJISILIT peHiH-aHTI0TeH3MHOBOI CUCTEMU
[17]. KapmioTpodin-1 Moxke MomayIioBaTU CeplieBy Tilep-
Tpodito, CKOPOTIMBICTh, (PiOPO3 Ta imemito Miokapaa BHa-
CJTiOK 3MEHILEeHHs Tpodtidepaltii K1iThH, anonro3y, OC ta
3arajieHHs ursixoM aktrBaiii nursaxiB JAK (mmporeinkinaza
ponunu Janus kinase)/STAT (curHajibHUi TPaHCAYKTOD i
akTuBaTop TpaHcKkpumiii) Ta MAPK (MiToreH-akTrBOBaHa
npoteinkiHaza) [17, 18]. OgHak MoBiIOMISIETHCS, IO XPO-
HiyHa akTuBallisg KT-1 cnipusie kapaioBacKyJIsspHOMY peMo-
nesroBaHHIO (ToOTO TinepTpodii miokapaa) Ta CH y kapmio-
MiolMTax HOBOHapo/mkeHux 1iypis [19]. Kapniotpodin-1
€ TaKOX KJTIOUOBUM PETYJISITOPOM CEpLEBOrO MeTabomi3mMy
IJIIOKO3U Yepe3 MOCWJIEHHS iHCYJiH-CTUMYJIbOBAHOIO MO-

Tabnuys 2. CyyacHi pekomeHAauii 3 BUKOpUcTaHHA 6iomapkepiB AN fiarHOCTUKK Ta JliKyBaHHS1 rOCTpoi
i XpoHi4HOI cepueBoi HegocTaTHOCTI [8]

MeTta N Knac PiBeHb
3acToCcyBaHHSA ) TR E pekomeHpaLii | [poKasiB
NP (BNP, NT-proBNP a6o MR-proANP)
MauieHTn 3 nporpecyBaHHAM OMCMHOE Ta Migo3poto | A
Ha rocTpy a6o xpoHi4Hy CH
MigTBEpOKeHH: giarHo3y MauieHTn i3 3aamMLLKOI0, WO panToBO BMHUKNA,
CH Ta nifo3poto Ha rocTpy abo xpoHidHy CH, I A
KONW eTioNorito ANCNHOe He BCTAHOBNEHO
MauieHTn 3 nigo3poto Ha roctpy CH b C
3anepeveHHs giarHody CH AmbynaTopHi nauieHTn 3 nigospoto Ha CH I A
MauieHTtn 3 nigTBepmxeHoto CH I A
[MporHo3yBaHHs locniTanizoBaHi naujeHTn 3 roctpoto CH I A
nepe6iry CH .
MauieHt 3 CH 6e3nocepedHbo nepen BUNUCYBaHHAM la B
3 NiKapHi
Crpatudikauis pmsnky CH MauieHTn 3 BUCOKUM pr3nKoM MaHidecTauii CH lla B
Biomapkep- . . .
KOHTPONbOBaHA Tepanis AM6BYnaTopHi nauieHTn 3 xpoHiyHoto CH lla B
BGiomapkepu MiokapgiasibHOro yLUKOMKEHHS (BUCOKOYY /MBI KapAiasibHi TpornoHiHW T/1)
Crpatudikauis MauieHTn 3 NigTBEPIKEeHO rocTPoo a6o XpoHivHowo CH I A
puanky CH MaujieHTn 3 roctpoto CH I A
Biomapkepun kapgiansHoro ¢iéposy (Gal-3)
AMBYynaTopHi nauieHTn 3 xpoHiyHoto CH lIb B
[MporHo3yBaHHsA locnitanizoBaHi nauieHTn 3 rocTporo abo xpoHivHoo CH lb A
nepe6iry CH -
Mauiext 3 CH 6e3nocepeHbo nepen BUMUCYBaHHAM la B
3 JiKapHi
bGiomapkepw 3ananeHHs Ta kapgianbHoro ¢ibpo3dy (sST2)
MauieHTn 3i BcTaHOBNEHoo CH I A
[MporHo3yBaHHs locnitanizoBaHi nauieHTn 3 rocTporo abo xpoHivHoo CH I A
nepe6iry CH -
MauienTn 3 CH 6e3nocepenHbO nepen BUNMCYBaHHAM la B
3 JiKapHi
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rmHaHH rmoko3u [20]. [TokazaHo, 1110 OiIbII BUCOKI piBHI
KT-1 y ruta3mi kpoBi xBopux Ha LIJI 2-ro iy mo3uTuBHO
KOpPEIIIOTh 3 0a3aJIbHOIO TJIiKeMi€lo Ta rimepTrpodiero -
Boro nuryHouka [21]. INoBimoMJIgeThCsI, IO TTiABUILIEHMIA
piBeHb KT-1 B ma3Mi KpoBi CIIOCTEpIira€Thcsl TaKOX y Ia-
LIEHTIB i3 MOPYIIEHHSIM TOJIEPAHTHOCTI JI0 TJIIOKO3U abo
HenronaBHo aiarHoctoBaHoro LIJI, a HU3bKi KOHLIEHTpallil
Oiomapkepa Bepu(iKOBaHO y MALIEHTIB 3 OKUPIiHHIM [22].
Opnak ekcrpeciss KT-1 He € BUHSITKOBOIO JIJIs1 Miokapaa, i
BUcoKuii piBeHb KT-1 BUsSIBJIEHO TaKOX MPU Pi3HUX Kapaio-
MioTaTisix, BKJIIOUalouu imeMito [4].

biomapkepu NopyLLeHb CKOPOTAUBOI
dYHKLUIT MiokapAQ
TPOrMoHIHN

TponoHiHM TOB’s13aHi 3i CKOPOTJIMBICTIO MioKap/a Mpu
pizHMx KapmioMmiomnarisgx. Lleii GaratornpoTeiHOBUII KOMII-
neke ckinanaerses 3 TponoHiny I (Tnl), C (TnC) i T (TnT)
i BUSIBJIIETBCS B YCiX CMyracTux m’sizax. TpomoHiH KOHT-
posmoe Bzaemonito Ca?" 3 akTMHOM i Mio3MHOM. 30Kpema,
TnC e Ca?"-3B’s13yr04010 CYOOIMHUIICIO KOMITIEKCY, i Oro
B3aemonig 3 Tnl i TnT mae BupimanbHe 3HAYEHHS IS
ckopoueHHs cepirsi. MiokapaianbHi i3odopmu Tnl i TnT €
YYTJIMBUMU MapKepamMu HEKpPO3y Ta, OTXKe, IIMPOKO BUKO-
PUCTOBYIOTBCSI B DYTUHHI KJTiHIUHI npakTuili [23]. AHaii3
OiorciiiHOro MaTepiaiy Miokap/aa JIOAMHU MoKa3as, 1o Tnl
i TnT e dochopmwiboBaHMMHU, IO MOXKE CYIPOBOIKYBa-
TUCh MIPUTHIYCHHSIM (PYHKIIIT MiodiTaMeHTy Ta YyTIIMBOC-
Ti 40 Kajbllijo. Y HOBOHAPOMXKEHUX Bill 3KiHOK, XBOPUX Ha
L1, BusiB/IeHO 3HaYHY KOpeJisiiiio Mixk piBHeM Tnl y rma3zmi
KPOBi Ta 3MEHIIIEHHSIM AiacTojiuHoro aiametrpa JILL i 36in1b-
IIeHHSIM MIKIIUTYHOYKOBOI Ieperoponku. Lupkymsis TnT
TaKOX OyJia BUCOKOIO Y HEMOBJISIT, HAPO/KEHUX BiJl MaTepiB,
xBopux Ha LI 1-ro tumy [23]. KpiMm Toro, moBinoMIsIETbCS,
o MonentoBaHHs AiabetnuHoi KMII, ocobauBo y 1rypiB
i3 miabeTom 2-ro Tuiry Ta CH, cynpoBOmIXKY€ETHCSI MIOMITHUM
3pocTtaHHsIM KoHIeHTpartii TnT y rua3mi kposi [ 16].

MpocTeaTtosHi 6iomapkepu
AlOGeTUYHOT KapAiomionarTii

HakommueHHsI JiImigiB y MioKapi Moxe OyTH 3aXUCHOIO
peakuieto, o0 3a0e3MeYnTH 3arac najansa 1 MoAATbIIO-
0 OKMCHEHHS Ta 3alo0irTy BIUIMBY TOKCUYHMX JIITITHUX
MeTaboJIiTiB, Takux sIK 1epaminu. KinbkicHe BU3HAYeHHS
Kpariesb JiMiliB y KapaioMioluTax 3a JOMOMOIOI0 MarHiT-
HO-pe30HaHCHOI Tomorpacdii BUSIBUIO CTeaTo3 MioKapja,
OIHAaK oCTaHHili He Kopemosas i3 JAJILL, moxinBo, BHa-
climok apredakTiB pyxy Ta nuxaHH: [24]. OgHak nucbanaHc
30epiraHHs JIITi/IiB versus OKUCHEHHS JITTiIiB TIPU 1iabeThy-
Hiit KMII moxe mpu3BecTy 10 MeXaHiqYHOI AMCQYHKILT JTi-
Boro 1utyHouka [24]. OTxe, KapiaibHi (hakTopu rnpocrea-
TO3Y MOXYTh HaJaBaT KOPUCHY iH(opMallito 1isi paHHbOI
ineHTHdiKAaLIii 7iabe TUIHOI KapaioMiomaTii.

Cepuesui 6inOK, O 3B’SI3y€ XXUPHI KUCAOTU
CeprieBuii 610K, 1110 3B’s13ye XkupHi kucjaot (h-FABP),
a00 ceplLeBUil XKMPHO-KUCIOTHUH 3B’SI3yI0UMii OiJIOK SIBJISIE
Cc00010 HU3BKOMOJICKY/ISIPHUI LIUTOIUIA3MATUIHUI OiJIOK,
SIKUI TOYMHA€E BUBUIBHATHUCS 3 Miokapaa IpoTsarom 30
XBWJIMH BiI IMOYAaTKy yIIKomKeHHs. CeplieBUil OUIOK, IO

3B’s13y€ XKUPHi KUCIOTH, 3 MeTolo nerpanaiii ATP, 3miticHioe
TPAHCIIOPTYBAHHS XUPHUX KUCJIOT IO MITOXOHPIi, a maji
PO3TAIIOBYETbCS HA CapKOJIEMi, OIHAK 3AJIMIIIAETHCS HEBU-
3HAY€HUM Y CUPOBaTIli KpOBi 310poBUX 0¢i0 [25]. BBaxkaeTh-
cs, 1o h-FABP € nepiiuMm niarHOCTUYHUM MapKepoM st
PaHHBOTO BUSIBJICHHS YIIKO/DKEHHSI MioKapja BHACHIIOK
CBOEI BUCOKOYYTJIMBOCTI Ta Crieln(iqHOCTI. YIIKOKEHHS
miokapmaa (IM, cucroniuna nucdynkiis abo CH) cymnpoBo-
IKYIOTBCS ITOSIBOIO Ta 30ibIieHHSIM BMicTy h-FABP y m1a3-
Mi KpoBi [26, 27]. TToBinoMASIEThCS, IO Y MALIIEHTIB 3 MeTa-
oomiyanm cuHapomoM (MC) piBennr h-FABP y cuposariii
KPOBi 3HAYHO BMIIMI, HXK B KOHTPOJIi, TTPUYOMY Y XBOPUX
i3 LIJI 2-ro Tvmy Ta OXMPiHHSIM ITOKAa3HMKW KOHIIEHTpALlil
h-FABP BusiBuiuch HaiiGinpmmmu. Kpim toro, Bepudi-
KOBaHO KopeJisiilito Mix piBHeM h-FABP y ma3mi kpoBi Ta
crtaHoM iHcyaiHopesucTeHTHOcTi (IP) y m’sa3ax Miokapaa
MHUIIEH i3 miabeTom 2-ro Trmy [26, 27].

EnikapAiaAbHQ )XMPOBA TKAHUHA

[MopyiieHHs 6anaHCy MixX TPo- Ta MPOTU3ANATbHUMU
LIMTOKiHAMM, $SIKi BMILUISIE BicliepajbHa >XMpPOBa TKAaHWMHA
(B2XKT), nmpu3BoauTh 10 MaTOreHe3y ASIKUX CEPLEeBO-CY-
IVWHHUX i METaOOJIIYHMX MOPYIIEeHb, 30KpeMa iHCYJIiHOpe-
3ucTeHTHOCTI. EnmikapmianbsHa >xupoBa TkaHuHa (EXKT) e
piznoBunoM B2XKT, aje B ocHOBHOMY 30cepeKeHa B aTpio-
BEHTPUKYJISIPHUX i MIKIIITYHOUKOBiii OOpO3HaX, Y3IOBX
OCHOBHUX TiJIOK BiHIIEBUX apTepili, MCHIIIOIO MipOI0 — Ha-
BKOJIO Tepencepab, Hal BUIbHOIO CTIHKOIO IPaBOTO i Hal
BEPIIMHOIO JIIBOTO IILTYHOUKIB [28].

V pi3HUX AOCTIIKEHHSIX OYJI0 TPOJIEMOHCTPOBAHO TTO3M -
TuBHY Kopessiiio EXT i3 ceplieBo-cymMHHUMHU 3aXBOPIO-
BaHHsIMM [28]. 30Kpema, 3’SIBISIETHCSI BCe Oibllie 10Ka3iB,
o 0i0aKTUBHI MOJIeKyJH, siki BUuniisitotbest EXKT, MoxyTh
Oe3nocepeaHbO BIUIMBATH HAa TOBLIMHY iHTUMM i Peryiio-
BaTH Ba30MOTOPHY (BYHKIIil0, III0 MA€E TMpsIMY acolliallito 3
KOpOHapHUM atepockiiepo3oM [29]. EnikapaianbHa Xupo-
Ba TKAaHWHA MOXe BUBLIBHSITA aBTOKPUHHI Ta MapakpuHOBI
edekTopu. In vitro i akTopu, OTpUMaHi y xBopux Ha LIJI
2-TO THITY, BUKJIIMKAIOTh TUCQYHKIIIIO TPOLIECiB CKOPOUYCH-
Hs1 Miokapna, IP y mepBuHHIN KyabTypi KapaioMioLUTiB
mypiB [30]. 3okpema, akKTUBIH A Ta aHTIOIOETHH-2 CTUMY-
JIIOIOTh iHCYJ/iH-oIocepeaKoBaHe (GhochopuItoBaHHs MpPo-
TeinkiHazu B (Akt), KJIIOUOBOrO peryjsiTopa 3acBOEHHS
[JIIOKO31 MiOKapioM. AKTUBIH A, 1110 HAJIEXKUTh 10 POAUHUA
TpaHcdhopmyiodoro daxTtopa pocty 6eta (TGF-f), mpurHi-
yye Mito iHCYMiHY 1uisixoM Ookanu Akt-11s1Xy B KyJIbTypi
EXXT, orpumaHoi npu mpoBeneHHi Oiomcii y malieHTiB i3
L 2-ro Tumy [31]. AHaJIOTiYHO, Y MOPCHKMX CBUHOK, SIKi
3HAXOAWJIMCh Ha pallioHi 3 BUCOKMM BMicToM kupy, EXKT-
CEKpPeTyI04i MOJIEKY/IY MOCUIIOBAIY CUTHATI3allil0 aKTUBIHY
A, 3HmkyBanu ekcripecito Ca>*-ATPa3u i ckopoueHHSsT cap-
KOMEpiB Ta MPUTHIYYBaJIM iHCYJIiH-OmocepeaKoBaHe (hoc-
(opumoBanHsi Akt y TIepBUHHMX KapIioMiolMTax HIypiB.
VY nauienTiB i3 LIJI 2-ro ThIy piBeHb aKTUBiHY A y Tuta3mi
KPOBi 3BOPOTHO ITOB’SI3aHMI1 3 METa00JIi3MOM INIFOKO3U B Mi-
OKap/i Ta MO3UTUBHO — i3 CITiBBIAHOILIEHHSIM «Maca/00’eM
JII», 1110 BimoOpaxka€e MOTEHIIiiTHy HEraTUBHY POJIb 1Ii€l MO-
JIEKYJIN Y TIpPUETHAHHI 1iabeTUYHOI Kapaiomionarii [32].

[loBimoMJIsIETBCST TIPO iCHYBaHHS 3B’SI3KY MiX Ceplie-
BO-CYIMHHUMU YMHHUKAMU PU3KKy, IM Ta TOBIIMHOIO
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emikapmialbHOI >KpoBoi TKaHWHMU |[33]. BusBieHno 3HauHy
acolriarlito MiX CyOKJIiHIYHUM KOPOHApPHUM aTepPOCKIIepO-
3oMm, MC, OJJIII i ToBIIMHOIO emiKapaiaJbHOI KUPOBOI
TKaHuHU [34]. R.M. Abazid et al. [35] 3poOnim BUCHOBOK,
o oinbimit 06’em EXT nop’s3aHuit i3 OUIBILIOIO Kallb-
nmdikalieto KopoHapHoi aptepii, a F.Z. Wu et al. [36] mo-
kazanu, 1o ToBuMHa EXT no3utnBHO Kopestoe 3 nepe-
0irom imemMigyHOi XBopoOu cepist. Xo4a TOYHUM MeXaHi3M
HEBiZIOMUIA, ISl TTOSICHEHHSI LIbOTO 3B’sI13KYy OYJIO BUCYHYTO
KiJbKa rimore3. EmikapaiaabHa XXxupoBa TKaHMHA — 1€ Me-
TabOoJIIYHO aKTMBHA CKJIa[I0Ba XUPY, Oarara rposanaibHu-
MU Ta MPoaTeporeHHUMHU LUTOKiHaMu, BKiIodaoun 1L-1,
IL-6 Ta dakTop Hekposy myxiauHu anbda (TNF-a) [37].
ITponeMoHcTpoBaHo, o0 piBeHb TNF-0 30iabLIyETHCS Y
XBOpHUX Ha imemigyHy xBopoOy cepis [38]. Kpim Toro, cTy-
niHb BUpaxeHocti IXC acouitoerbes 3 ekcripeciero MPHK
1L-6 B enikapaianpHiil xxupoBiit TKaHuHi [39]. [Tpumycka-
etbes, mo EXKT Moxxe MaTy eHOOKPUHHY Ta ITapaKpUHO-
BY [iI0 HA CYCiAHIO CTiHKY KOPOHApHOI apTepii, 1110 MOXe
MIPU3BECTH OO PO3BUTKY aTePOCKIEPOTUIHOI OJsaiku [40,
41]. OTtpuMmaHi pe3yJbTaTH TMiIKPECTIOITh TMOTCHIIHY
poab 30inbieHHs ToBiHA EAT y maToreHesi arepockiie-
po3y [28].

MapKepM PeMOAEAIOBAHHSA
NO3AKAITUHHOIO MOTPUKCY

CraH TMO3aKJIITMHHOTO MAaTPUKCY MioKapjia Bijirpae
HaBaXJIMBILITY PoJib B MaTO(i3ioIorii MporpecyBaHHs cep-
1eBoi HemocTaTHOCTI. BiH minmaeThbcst 6e3repepBHill peKOH-
CTPYKLIii — CHHTe3 i Jerpamallisi KoJarcHy BiZOyBalOThCS
yepe3 MaTpuKcHi Metanonpoteinasu (MMII), ski, B cBoio
Yyepry, peryjiiorThcsl TKAHWHHUMM iHTiOiTOpaMu MeTaio-
npoteinas (TIMII) [42]. PemonenioBaHHsI MaTpUKCy Tepe-
BaxKHO BHACJIIOK 3MiHU CTPYKTYPH i CKJIaLy TO3aKIITUHHOI
MaTpulli TPU3BOAMTD JI0 MOTIPIIEHHS 1iaCcTOMIUYHOI (DyHKIIIT
JII i 30i1bIIe HHST XKOPCTKOCTI Mioro cTiHOK. PemonentoBaH-
H$I Ma€ BeJIMKe 3HauUeHHs B po3BUTKY xpoHiuHoi CH (XCH)
3i 30epexxeHoro dpaxitieto Bukuay (PB), a Takox y mporpe-
CyBaHHI CCTOJIIYHOI CeplieBOI HeIOCTaTHOCTI [42].

MarpukcHi MmeTanornporeiHasu

Po3BuTky ibpo3y — 3pocTaHHs OiJIKiB MO3aKJIiTUH-
HOTO MAaTpHUKCY, rojJoBHUM 4nHOM KomareHy I i III Tumis,
CIPUSIIOTH MAaTPUKCHI MeTanonpoteiHasu 1. Lle rpyma Zn-
3aJIEXKHUX EHIOMNENTUAA3, SKUM HAJIEeXUTh LIEHTpalbHa
poJib y posiieruieHHi KoMrnoHeHTiB [TKM, 110 npoayKyoThb-
cs Mif Ai€10 Mpo3anajbHUX HUTOKIHIB SIK MPOhEepMEHTH, a
TOJIOBHUM iX JIKEPEJIOM € aKTUBOBaHi Makpodaru, HelTpo-
dimn ta Piopodmactu. OcodymBicTio MMII-3 BBakaeTh-
Csl 3[aTHICTh PYHMHYBATU IIMPOKUM CIIEKTP KOMIIOHEHTIB
TTIKM, Bki1tovaouu TiaiKo3aMiHOTIiKaHU, (hiOpOHEKTUH i
JesiKi TUMU KojlareHy. MeTasornpoTeiHaza-2 po3LiHIOEThCS
SIK BHYTPIITHbOKITUHHUI (bepMEHT, 110 3a0e3Meuy€e mpo-
TEOJIi3 HU3KU CKOPOUYBAJIBHUX OLIKiB, JTOKAJTi30BaHUX Y
TOHKUX MiodilaMeHTax Kapaiomionuris [43].

V.I. Prosyanik et al. [43] mnpoBenu aHami3 piBHS
MMII-1, -2, -3y 124 xBopux Ha L1[] 1-ro Tumy 3 giabeTny-
Hoto Kapaiomionarieto. [1pu BuBueHHi MMII-1 i -3y Bcix
XBOPUX BCTAHOBJIEHO OiJIbIII BUCOKi KOHIIEHTpaLlii MapKe-
piB ¢ibpo3y Miokapia, 0CoOIMBO 3HAUYIL B TPYITi XBOPUX

i3 miacTomiyHO0 IMC(YHKIIEIO JIiBOTO IITyHOUYKa. OTXe,
BUSBIIEHO icToTHE 30ibmieHHss MMII-1 i -3, 1o cBimunTh
po poJb aktuaiii MMII y po3sutky JAJIJIIL y xBopux Ha
L 1-ro tumy.

Di6pobmacty cepist ISl MATPUMKHU alIeKBaTHOTO Oa-
sancy Mix BinknagaeHHsM [TKM i gerpanatiieto mponykyoThb
TaKOX BiIMOBIOHiI iHTIOITOPY MATPUKCHUX METaJOIpPOTe-
iHa3. TkaHuHHI iHTIOITOPU MeTaloIpoTeiHa3 3MaTHI IIpU-
rHivyBatt MMII, i mopyuieHHst crniiBBigHOIIeHHsT MMI/
TIMII moxe BKa3zyBaTl Ha CTYITiHb Aerpafallii Mo3aKIiTUH-
Horo Matpukcy. OTxe, aHajli3 pe3y/abTaTiB 0COOJIMBOCTE
CHHTE3Y i MeTab01i3My KoJIareHy MOXe OYyTU KOPUCHUM ST
po3mi3zHaBaHHS Oia0eTWMYHOI KapaioMmiornarii. 3okpema, y
MaiieHTiB 3 ynepiie BusieHuM L1 2-ro Tumy criocrepira-
€ThCS 3B’SI30K MiX IMiABUIIIEHUM piBHEM N-TepMiHaJIbHOTO
nporenTuay npokosareHy 1-ro tuma ta JJUJII, a Takox
nigBuieHHs: BMicty MMII-7 B cupoBarii Kposi [44]. Mo-
JIETIOBAaHHS MiabeTy 1-ro TUITy CyIpOBOIKYETHCS ITPUTHI-
yeHHsM ekcrpecii MMII-2 B mrasmi KpoBi mapajieibHo 3
(idbpozom cepiis Ta niactosiuHo0 AUChYHKILE [4].

Mapkepu ¢i6po3sy
TA 3AMNAAbHUX NpoLeciB
TpaHCcpopMyrounii pakTop pocTty B

Tpanchopmyrounit hakTop pocty f — TpencTaBHUK
BEJIMKOI HaIPOAMHU LIUTOKIHIB, SIKi peryIiolTh IIMPOKUIA
niama3oH KIITUHHUX IIPOIECiB, 30KpeMa IIpoidepalriio
KJIITUH, iX JIeTepMiHalilo Ml Yac pO3BUTKY, nudepeHilia-
1ilo, pyX, aare3ito Ta 3aruodenb. Y JIOAWHU BiH IpeAcTaB-
neHuit Tppoma izodpopmamu: TGF-B1, -B2 i -B3, sKi mpo-
IYKylOoTh Maifxe Bci TKaHuHU monuHu. Y cepui TGF-B1
iHnykyetbes ipu IM, nmepeBaHTaXkeHHi TUCKOM, TIPU BBE-
NeHHi aHrioteH3uHy I, HopagpeHalliHy Ta MIPUTHIYYETHCS
oxcuznoMm azoty. Y miokapni TGF-f1 cuaTesyerbest hibpo-
GyiacTamu i KapJioMiOMTaMU Ta Billirpa€e KJIOYOBY POJIb B
po3BUTKY (iOpo3y TKaHUH [42].

Di6bpo3 MioKapma — HaBasKJIMBIIINI CyocTpaT hopmy-
BaHHS (iOpUJISLIT ITepeacepab, B MPOLIECi YTBOPEHHS SIKO-
ro Gepe y4yacThb BeJIMKa KiIbKICTh (DaKTOpiB, Y TOMY YUCIi
Mpo3anajibHi UMTOKiHU, Tpookcuaanti, TGF-B1, conyy-
HOTKAaHWHHUI (DaKTOp POCTY, KOMIIOHEHTU CHUCTEMU «pe-
HiH — aHTiOTeH3UH — aJIbJOCTEPOH», EHIOTEeNiH-1 Ta iHIi.
Tpanchopmyrounit akrop pocty Bl — HaWTOTYXHIIIUI
CTUMYJISITOP CUHTE3Y KojareHy ¢iopoodmacramu cepust. [1pn
HaumiuKoBiit excnpecii TGF-B1 mounHaeThes cenekTuBHA
CTUMYJISILIISI PO3BUTKY iHTEpCTUIiaJIbHOTO (hibpo3y mepe-
ceplib, 1110, B CBOIO Yepry, MOXe MPU3BOAUTU A0 PO3BUTKY
MOPYIIeHb ITPOBEIACHHS IMITYJIBCIB 1O Mepeacepsix, Gopmy-
BaHHS re-entry i BAHUKHEHHS! (hiOpWISALIT Iepeacepib.

B ymoBax niabetnuHoi KMIT TGF-fB acomitoerscs 3
BUpaxeHicTio (idposy miokapaa. [lepenavya curHamiB Bing
aKTMBOBaHUX KoMmIuiekciB peuentopiB TGF-f no reis-
MillleHel y sIpi 3/iMCHIOETHCS 32 JOTIOMOTOIO CTieliab-
HOTO KJIACY HU3XiTHUX CUTHAJIIBHUX MOJIEKYJI, BIIOMUX K
Smad-6inku. Tpanchopmyrounit hakTop pocty B aKTUBYE
curHajizauito Smad 3 MeToOr0 30iIbIIEHHS eKCITpecii OiIKiB
IIKM Ta 3HMXEeHHSI aKTMBHOCTI HM3KU (epMeHTIiB [45].
[NozaxmiTMHHMIT MaTpUKC MioKapaa — 1Ie CKJIagHa Mepe-
XKa ¢pidbpunsipHoro kosareHy I i I1I TumniB (MeHI1I0I0 Mipoio
konarenu 1V, V ta VI tumiB) ta ¢iOpoHeKTHH, JIaMiHiH,

Tom 16, N2 6, 2020

www.mif-ua.com, http://iej.zaslavsky.com.ua 17



OrAsa Aitepatypum /Literature Review/

4]

enactuH, GiOpMIiIiH, rTiko3amiHorikaHu. [1o3akmiTHHHI
MaTpUKC OIOCEPEIKOBYE MEXaHIUHUI 3B’SI30K MiX Kap-
niomionuramu, ¢idbpobnactaMu Ta CyoMHaAMHU MioKapaa,
nepeaae Mo3akJIiTUHHI MeXaHiYHi CUTHAJIH, TTiATPUMYE Mi-
rpailito KJITHH i BU3HAYa€ apXiTeKTypy Ta LiJTiCHICTb [4].

MMpurnivennss TGF-B mpu excriepuMeHTaTLHOMY Tia-
0eTi 2-ro TUIMY CYMPOBOIXKYETLCS TOKPAILIEHHSIM MOKa3HU-
kiB JJJILL, 1mo cBim4uTh Mpo LIEHTPAJIbHY POJIb CUTHAIi-
3amii TGFp y marorenesi miabeTnaHOI Kapmiomiomnartii [46].
YV mueit i3 miadberom 2-ro tumy Smad-3 — mocepemTHuK
TGF-P, Takox 1OB’s13aHMIA i3 rirepTpodiero cepiist, Gpidopo-
30M i miacToniyHoo aucoyHkuiew [47]. Kpim Toro, y mu-
1Ie i3 AiabeToM 2-T0 TUITY, He3aJIeXKHO Bill PiBHSI IJTIOKO3H,
crioctepiraetbcs 30inbieHHs1 BMicty TGF-f3, nmos’sizaHe 3
HakonuueHHsM komareHy B JILLI, XopcTkicTio Miokapna,
nmiacromivyHowoo mucdyHkiieio [48]. [NoBimoMiieThest, 10 Y
nauieHTiB i3 LIJI 2-ro tumy Ta AJJIII i 6e3 Hei crocTepi-
raeThes mocwiieHHs peryrsitii TGF-P y utazmi kposi [49].

Kpim Toro, ¢ibpobaactu ceplisi MOXYTh BimirpaBaTu
BUPILIAJIBHY POJIb Y MiATpUMIi (Pi3ioNOTiYHOl MisITBHOCTI
MioKapza, a TakoX y (pyHKIIOHYBaHHi cepls MMijJ yac Ta-
KMX TIaTOJIOTIYHUX CTaHiB, K Aia0eTUYHa KapaioMiomaTis.
®di6pobnacTu, 3 MeToro ekcrpecii 6inkiB [TKM, migma-
I0TbCsI (PEHOTUIIOBOMY MepeXoay 10 MiodiopoOaacTUUHUX
KJTITHH. Y IIbOMY CEHCi KOJIJaTeHW CUHTE3YIOThCS SIK MOJIe-
KyJIM TIPOKOJIareHy, 10 PO3LIEIIIOIThCS MIiCas ceKpelil i
CTalOTh aKTUBHUMM. Lleii mpoliec MOCUITIOETBCS HIISIXOM
TGF-B/Smad cepen iHmumx dakTopiB pocty, 3okpema dak-
Topa pocty TpoMmbouutiB (PDGF) Ta daxropa pocry ¢i-
opobaactiB (FGF) [50].

lanexktyH-3

TanekTun-3 (Gal-3) — 6i0K, IKMi1 Gepe yuacThb y TAKKUX
OIOJIOTIYHUX TIpollecax, SIK KJITMHHA aare3is, aKTHUBAallis
KJITUH pocTy, AudepeHiiiallisi B KJIITHHHOMY LIMKJTi i1 artor-
T03. [anekTuH-3 BU3HAYAETHCS MaiiKe B YCiX CTPYKTypax
KJITUHU: 1pi, LATOIUIa3Mi, MITOXOH/PIsIX, TTOBEPXHi KIli-
TUH i MXKJTITUHHOMY mpocTopi. [anekTuH-3 sBjsie co0oro
JIEKTUH, KOHLIEHTpallisl SIKOTO B 3BUYAalfHUX YMOBaX 3HaX0-
JIMTBCSI HA HU3bKHUX PiBHAX; OJHAK MpPU TpaBMi abo cTpeci
MOT0 KiJIbKICTh iCTOTHO 30LTBIIYETHCS, KOPEIIOIOUN 3 aK-
TUBHICTIO KJIITUHHOI aare3ii, 3anajieHHsIM i ¢piOopo3oM TKa-
HuHu. Y nocnimkeHHi PRIDE 0Oyno BingHaueHo, mo Gal-3
KopeJsoe 3 exokapaiorpadiynumu rapametpamu JJJII, i
MPOTrHOCTUYHA LiHHICTh Gal-3 BUsSBUIACH OLIBII BUPAXKEHO
y nawienTiB i3 CH 3i 306epexenoio @B mopiBHSIHO 3 XBOpU-
MM, y SKMX (ppakiiisi BAKUIY 3HXKeHa. BignoBinHo, 3HaUHY
3alliKaBJICHICTh CTAHOBUTD MOTEHIIiiiHa KOPUCTh BUBHAYCH-
ns piBHs Gal-3 ripu 30epexxeHiii ppakiii Bukumy [51].

TTpunyckatots, 110 Gal-3 6epe ydacTb y mipoliecax Bifl-
HOBJICHHSI KapIiOMiOIIMTIiB, 3a0e3IeUylour B3a€EMOIII0
TGF-B, intepdepony y, anrioreHsuny I Ta anpbaocTepoHy.
Icnyrots maHi monmo 3matHocti Gal-3 aktuByBaTH (hiOpoO-
6mactu, miodibpobaacTu i Makpodaru, UM caMUM peTy-
JIIOIOYM iIHTEHCUBHICTD arornTo3y Ta HAKOMMYEeHHS MixKKJTi-
TUHHOI PEYOBUHHU B Pi3HUX TKaHUHaX. [aeKTUH-3 TaKoxX
Oepe ydacTb y IJIiKyBaHHI BHYTPIiIlIHbOKJIIITUHHUX IIPOTE-
iHiB. lanekTnH-3 i crumymotounii aktop pocry (ST-2)
BinmoOpakaloThb CTYMiHb YIIKOMXEHHS TKAHUH, HE3aJIeXKHO
BiIl yMOB HaBaHTaXKeHHs Ha Miokapz [52].

lTanexTuH-3 IK IPOrHOCTUYHUI MapKep OyB IIPOTECTO-
BaHWIii y NEKiIbKOX TOCHIKEHHSIX, B SIKUX BCTAHOBJICHO,
110 1ieit 6iomapkep acoiiitoBanuii 3 pusunkom CC3 i € nipe-
nukropoMm CH i cmeptHocTi [42]. TanekTnH-3 6epe yyacTb y
MeTa0o0J1i3Mi I1oKo3u [52]. HenronaBHo npoBeneHe 10C/Ii-
IKeHHsT BusiBwiio, 1o Gal-3 ninBuiieHuit y xsopux Ha L]
3 He3HayHUM npurHiyeHHsM OBJILI (47,0 + 6,9) i kope-
JIIO€ 31 3BMEHIIEHUMHM ITOKa3HUKAMU TJI00ATbHOT TT03I0BXK-
Hboi aedopmatii (I'TIH). Lle mocnimkeHHsT ToKasaio, 0
piBHi I'TIJI ta Gal-3 MoXyTb OyTH paHHIMU MapKepaMu
nucynkuii JIII i cBimuuTy npo miabeTuuyHy Kapaiomio-
nartito [53]. [anekTuH-3 MoOXe JOMOBHIOBATH iHIIII Giomap-
KepH, 10 BUKOPUCTOBYIOThCS Ha choronHi [41]. 3okpeMa,
Gal-3 € 6inblI MOTYXXKHUM MPOTHOCTUYHUM MapaMeTpoM
HECIIPUSTINBOIO IIPOTHO3Y B IMAlli€EHTIB 3i BCTAHOBJICHUM
IiaTHO30M ceplieBoi HemoctaTHOCTI [7]. Otxke, Gal-3 Ta-
KO MOXe OyTM HOBUM OiOMapKepoM ISl 1iaTHOCTUKU Ta
JIIKyBaHHS Kapaiomionatiii [54].

Crumynioroumnii pakTop pocry

Crumynolounii (aktop pocTy 2, TaKOX BiIOMMI SIK
IL1RL1, — umen pomuHu peuentopiB IL-1, a miranmom
ST2 € inTepaeiikin-33. binok ST2 mae nBi i3odopmu, 6e3-
IocepenHbOo 3aaydyeHi Y (PyHKIiOHYBaHHI CepLIeBO-CyIUH-
HoOi cuctemMu: po3unHHY (sST2) i MemOpaHO3B’s13aHy (hop-
My peuenrtopa (ST2L). Ten ST2 BUCOKO e€KCIIPECYEThCS
KapaioMionutamMu Ta (ibpodiiacTaMu IIpM PO3TIATYBaHHI
KJIiTHH. BinnmoBiap ceplieBoi TKAHWHU Ha YIIKOMXKEHHST a00
MEXaHiYHUI CTpec BKIIOYAE MPOMYKIIiI0O Ta 3B’sI3yBaHHS
1L-33 i3 ST2L, i kapaionpoTeKIIisl 3MiACHIOETbCS BHACIi-
IIOK OJIOKYBaHHSI KapaionpoTrekTuBHoro edekry I1L-33 Ta
3arobiranHs (piopo3y TKaHuH [42]. MexaHidyHe ITepeHa-
BAaHTAXXEHHS KapiOMiOLUTIB 3yMOBJIIOE MMiJBUILLIEHHS PiB-
Ha ST2, moxe nmocuatoBaty BUBiIbHeHHS 11.-33 i3 muTo-
IUTa3MaTUYHUX Be3uKyil. 3i cBoro 6oky IL-33 Giokye miro
aHrioren3uny Il Ha Miokap, MiIBUILYIOYN aHTUTIIIEPTPO-
(diunmMit epexT, 1110 BUKIIMKAE TinepTpodito KapaioMiolu-
TiB, akTHBalli10 (piOpodaacTiB i amonro3 [42]. BBaxkaeTncs,
o came sST2 moxe 3B’a3yBatu iHTepJelikiH-33. CurHa-
nmizanis 1L-33 uyepe3 TpaHcMemOpanHuii peuentop ST2L
3a0e31mevye KapaionpoTeKTOPHY MIif0 Bilx HAIMipHOTO CTpe-
COBOTO HAaBaHTAXEHH: [7].

V kniHiuHii npakTtuii sST2 y mauieHTiB i3 XpOHIYHOIO
CH (XCH) mae nporHocTuyHy LiHHICTh MPU OHOYACHO-
MY BMKOPMCTaHHiI BHM3HAYEHHSI BMIiCTY HATpillypeTUUYHUX
MeNnTUAiB i OJHAKOBO KOPMCHY [JIsI TIPOTHO3Y Y XBOPUX
i3 HU3bKOW Ta (iziojoriyHo0 (pakili€ero BUKUTY. Y T0-
piBHsiHHI sST2 3 Gal-3 sST2 maB Kpalily IMCKpUMiHaIlilo,
KaniOpyBaHHs i pekyiacudikailito TporHO3y MPU XPOHIY-
Hill cepueBili HemocTtaTHOCTI [51]. MeTonuka cepiiiHoro
BumipioBanHs sST2 npu XCH mae icToTHY IIporHocTwd-
Hy iHpopMalilo, AeMOHCTPYIOUM YyJOBi MPOTHOCTUYHI
XapaKTepPUCTUKHU IIOPIBHSIHO 3 yciMa iHIIMMHU MapkKepa-
MM, BKJIIOUAlOUM TPOIOHiH, (akTtop pocty 15 (GDF-15)
i N-KiHLIeBUI (parMeHT molepeaHrMKa MO3KOBOIO Ha-
TPiAypeTUYHOTO TIeNTULYy. ¥ peKOMEHIAlisIX 3 KJIiHIiYHOT
MPaKTUKU AMEPUKAHCHKOTO KOJEIXKY Kapaiosorii/Ame-
pukaHcbkoi acomianii cepus (ACC/AHA) 3 MeToto cTpa-
Ttudikallii pusuky ta nporHodyBaHHss CH momaHo peko-
MeHaauii kiacy IIb mas BumipioBanHs sST2 mpu roctpiii
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nexomrmieHcoBaHiii CH (piBens moka3zoBocti A) i XCH (pi-
BeHb JIoKazoBocTi B) [55].

B excrepuMmeHTanbHUX Ta KIIIHIYHMUX MTOCIIIKEHHSIX
pPO3MISIHYTO 3B’5130K MixX ST2 Ta po3TATHEHHSM MioKap-
na, piopo3oM, HECTIPUSITIMBUM PEMOICTIOBAHHSIM CEeplis,
XPOHIUHUM HU3bKOAKTUBHUM 3allajibHUM TPOLIECOM, MO-
PYLLIEHOIO FeMOJMHAaMIKOIO Ta CYTMHHUMMU 3aXBOPIOBAHHSI-
mu [56]. JlificHO, pe3yabTaTh eKCIIepUMEHTAIbHUX JOCTi-
IDKeHB TToKa3ainu, mo ST2, cxoxe, Bilirpa€ KIIIOYOBY pOJIb
y PEKOHCTPYKIIii JIiBoro 1nutyHouka. Lleit mporiec BKiouae
3MiHM CTPYKTYpPU ceplisi, CKJIaay Miokapnaa, aedopmaiiii
KapJiOMiOIMTIiB i MHOXMHHI OiOXiMiuHi Ta MOJEKYJIsIp-
Hi 3MiHM, 1110 BIUIMBAIOTh Ha POOOTY ceplisl Ta pe3epBHY
3naTHiCTh [57]. 3apa3 ¢GakTMYHMX DAaHUX HEZOCTaTHbBO,
11100 OCTaTOYHO BU3HAUMTHU, YU BiApi3HSIETHCS 3HAYCHHS
ST2 gk mapkepa cepleBOro peMOICTIOBAaHHS Yy TAIli€H-
TiB i3 LIl Ta B ymoBax ¢izionoriunoi Hopmu. Bigomo, 1110
y xBopux Ha LIJI cmocTepiraeTbcss HeTaTUBHUI BILIUB iH-
WX YMHHUKIB, 30KpeMa KiHIIEBUX MPOMYKTiB IIiKyBaHH!,
XPOHIYHOTO HM3bKOAKTHMBHOIO 3aMajbHOTO IIpolecy abo
YpaXeHHsI MIKpPOCYIMH, SIKi 3IaTHi 3aJy4aTUCh OO TIPO-
1IECiB PEeMOJE/IIOBaHHS, i TAKUM YNHOM MOXYTb IMOSICHUTU
PI3HUIIIO B IIPOTHOCTUYHOMY 3HaUYeHHi KOHIeHTpallii ST2
MiX TallieHTaMM 3 IlyKpOBUM J1iabeToM Ta 6e3 Hboro. 3 iH-
1moro 00Ky, mkepeao ST2 HegoCcTaTHRO BCTAHOBIICHO; X04a
Bimomo, mo ST2 BupoOisitoThcst pibpobdiacTamMu cepus i
KapaioMionutamu. 30KpemMa, BBaxaeTbcs, 1o ST2 moxe
MPOAYKYBaTUCh €HIOTEiaTbHUMU KIIITUHAMU HeMioKap-
MiaTbHOTO TTOXOIKeHHs [58].

N. Alonso et al. [58] nmposenn odcrexeHHs 1069 marti-
€HTIB i3 CE€pLIeBOIO HeAOCTAaTHICTIO. Bu3Havanu Taki 6iomap-
kepu: NT-proBNP (posrsirHeHHsT MioKapyia Ta Heliporop-
MOHaJIbHA aKTWBALlisl), HEMPWJIi3UH (HEHporopMoHaibHa
aktuBauisg), Gal-3 (mosakmitmHHUII MaTtpukc), ST2 (3a-
MaJieHHsI, PO3TSTHEHHS Ta TMO3aKJIITUHHUI MaTpUKC), BU-
cokouytnuBuii TporoHiH T (hs-TnT, TpaBmMa Miokapma),
muctatiH C (nopymeHHst QyHKIT HUpoK), hs-CRP (3amna-
JIEHHS$1) Ta po34nMHHUIA peuientop TpaHchepuny (sTfR, OC).
BcranosneHo, 1o L] He3HaYHO BIJIMBa€E Ha TPOrHOCTUY-
Hy notyxHictb 6iomapkepiB CH — NT-proBNP, hs-TnT,
Gal-3, hs-CRP, mucratuny C, sTfR i menpwnizuny. Jlnie
ST2, saxuiit MaB MPOrHOCTUYHY LIiHHICTb /7151 XBopuX Ha LIJ]
1 HemiaOe TMYHMX ITalli€EHTIB, aCOLIiIOBaBCS 3 OibIII BUCOKUM
PUBUKOM Yy XBOPHX i3 (i3i0oJOriyHMMY TTOKa3HUKAMMU TJTIO-
KO30TOJIEpaHTHOI'O TeCTy. ABTOpM BBaXaloTh, 1110 OGioMap-
KepH, sIKi BUKOPUCTOBYIOTbCSI B IIWMPOKIl TOIYJISILIT 1Ist
MPOrHO3yBaHHs KJiHiuHOro nepediry CH, Takox KOpucHi y
MAli€HTIB 3 LYKPOBUM Iia0eTOM. Y LIMX XBOPUX Cepel YCiX
aHastizoBaHux GiomapkepiB juiie hs-TnT i ST2 Oynu Heza-
JIEXKHO IIOB’$S13aHi 3 CEPLIEBO-CYIMHHOIO CMEPTHICTIO [58].

Takum unHoMm, NT-proBNP Bxe cTaB 30710TMM CTaH-
JapToM cepell OiomapkepiB cepLeBol HenoctaTHocTi. HuHi
iIHTEHCMBHO BUBYAIOThCSI HOBi OioMapKepH, TaKi sSIK MapKe-
pH amonTo3y, peMOIEJIIOBaHHSI CITOJIyYHOTKAHUHHOTO T10-
3aKJIITUHHOTO MaTPUKCY Ta 3aMajeHHs, SIKi JO3BOJISIIOTh He
TIJIBKM TOYHIIIIE BCTAHOBJIIOBATH JIiarHO3, ajie i BU3HAYaTh
PU3HK PO3BUTKY abo rporpecyBaHHs CH i cmepri.

OnHak BHMKOPUCTAaHHS OioMapkepiB I imeHTUdI-
kauii aucoynkiii JII 3anumiaetbesi AUCKYTaOEIbHUM
OUTaHHSAM. 30KpeMa, BiIOMO, 110 HATpillypeTW4Hi Mer-

TUAM BUBUIBHSIOTBHCS Y BIANOBiAb Ha IPOrpecyBaHHS
CTpec-iHIyKOBaHOI KaplioMiomnarii, IO piAKO 3yCTpi-
Ya€EThCS y MAILEHTIB i3 CyOKIiHIYHOIO AMCGYHKINE Ta
rineprpodieto yiBoro nutyHouka. Binbine Toro, oXupiH-
HSl aCOUIIOETbCS 3 HUXKUMMU PiBHSIMU HATPillypeTUUHUX
MeNnTU/IiB, 110 MOXEe MOTIPIIUTH YyTAUBICThL TecTy. [1poTe
CKPMHIiHI HA OCHOBi HaTpPillypeTUYHOTO MEeNTUay € edek-
TUBHUM [IJI1 BUSIBJICHHST IIOMIpHOI IiacTOMIYHOI AUCHYHK-
wii. [ToBimoMJISIETHCST TAKOXK PO iHII TTOTSHIiHI 6iomMap-
Kepu mopylieHb QyHKIIi miokapaa npu LI/, Bkioyaouun
LMPKYJTIO0Ui MiKpopHOOHYKIIEiHOBI Kuciaotu [59, 60] Ta
MeTabosith rmoko3u (Hanpukian, O-GlcNAc), BusiBieHi
B LIMpPKyJfolounx eputpoumrax [1, 3, 59, 60]. OnHak moci
He JOCSATHYTO YiTKOIO KOHCEHCYCY IIOAO KJIiHIYHOI poJi
OyIb-SIKOTO 3 IIMX MOXJIMBUX OioMapKepiB.

Kondutikr inTepeciB. ABTOpM 3asBJISIIOTH MPO BiACyT-
HicTh KOH(JIIKTY iHTEpECiB i B1acHOi (hiHaHCOBOI 3alliKaB-
JIEHOCTI ITpY MiATrOTOBII AAHOI CTATTi.

Tonopap: He 3ageKIapOBaHO.

KonkypenTHi inTepecu: ¢iHaHcyoui opraHizaiiii He Bifli-
rpaBajiy XOIHOI poJi IPY HaMMCaHHi CTaTTi a00 B pillleHHi
MMOJATH 3BiT IS IMyO TiKalIii.

Yyactb aBTOpiB y miaroroBui crarrti: B.0. Cepeicnko —
KOHIICTILisSI Ta JAU3aiiH, HalMCaHHs TEKCTY, pefaaryBaHHSI;
0.0. Cepeienko — KOHLEIIILLiSI Ta QU3aiiH, aHaJli3 JliTepaTy-
pH, HATTMUCAHHS TEKCTY, peflaryBaHHSI.
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Anabetnyeckasi KAQPAMOMUONATUS:
ANArHOCTMYECKME GMoMapKepsbl

Pestome. B 0630pe mpuBeneHsl Kiaccudukanys 6MoMapKepoB
3a00JIeBaHUI CEPIEYHO-COCYAUCTON CHUCTEMbI, OMOJOTMYECKUE
MapKepbl, KOTOpbIe HAILIM MPUMEHEHHE B KapaHUOJOTUYECKOM
KJIMHUKE, OMOMapKepbl CepAevyHOl HEeI0CTaTOYHOCTH, COBpE-
MEHHbIE PEKOMEHIAIMU IO UCIOJIb30BAaHUIO OMOMAapKepoOB sl
MUAarHOCTMKKM WM JICUEHMSI OCTPOM M XPOHMYECKOW CepaedHoit
HemocTarouHocTU. Ocob0oe BHUMAaHUE YIeIEeHO 3HAYEHUIO TPOo-
rurepTpouIecKux OHoMapKepoB MuoOKapaa (MpeacepaHoro
HATPUMAYPETUYECKOIO TENTUIA, HATPUHUYPETUYECKOTO MenTuaa
Mo3ra U N-KOHEYHOro parMeHTa MpenliecCTBEHHMKA MO3TO0-
BOTO HATPUIypEeTUIECKOTO TEeNThaa, KapanorpoduHa-1); ouo-
MapKepoB HapylIeHWI COKpATUTEJIbHOW (DYHKIIMK MHUOKapaa
(TpOMOHMHA); TPOCTEaTO3HBIM OHOMapKepaM IHabeTHYeCKOM
KapIMOMUOITaTUM (CepAeYHOMY OECJIKY, CBSI3bIBAIOIIIEMY KUPHBIC
KHUCJIOTBI); 3HAYEHUIO SMTUKAPAUATbHOM KUPOBOM TKAHU; MapKe-
pam peMoeIMpPOBaHsl BHEKJIETOYHOTO MaTprKca (MAaTPUKCHBIM
MeTaJJIONpOoTerHa3aM); MapkepaM (Guopo3a U BOCHAIUTEIbHbIX
npoleccoB (TpaHchopmupyoiemy GakTopy pocrta [3, raleKkTh-
Hy-3, ctuMmyaupytoiiemy ¢daktopy pocra ST2). OnHako MCTIONb-

V.A. Serhiyenko, A.A. Serhiyenko
Danylo Halytsky Lviv National Medical University, Lviv, Ukraine

30BaHue OMOMapKEPOB JIsI UACHTU(DUKAIIUM TUCHYHKIIMN JIEBO-
ro XeJlyJlouka OcTaeTcsl AUCKyTabesbHbIM BorpocoM. Harpwuii-
ypeTu4ecKue MenTUIbl BBICBOOOXIAIOTCS B OTBET Ha TIPOTPECCH-
pOBaHUE CTpecCc-MHAYIUPOBAHHON KapIUOMUOIIATUU, YTO PEIKO
HabJioIaeTcsl y MalMeHTOB ¢ CYOKIMHUYECKON NUCHYHKIIMENH 1
runepTpodueit geBoro xenynouka. OXupeHue acColnnpyercst ¢
0oJiee HUBKUMU YPOBHSIMU HATPUIYPETUYECKUX TIETITUIOB U MO-
KEeT yXyILIUTh YyBCTBUTEIBHOCTD TeCTa. TeM He MeHee CKPUHUHT
Ha OCHOBE HaTpUilypeTHyecKoro nenruia sipasercs 3h¢eKTrB-
HBIM IS BBISIBJICHUSI yMEPEHHOM TMAaCTOIMYECKON TUCHYHKIINH.
Coobmraetcst TakKe 0 APYruX MOTeHIIUATbHBIX OMOMapKepax Ha-
pylueHuit hyHKIIMKU MUOKap/a Mpu caxapHoOM nuabeTe, BKIoUYas
LMPKYIUPYIOLIME MUKPOPUOOHYKIEMHOBBIE KUCIOTHI U MeTabo-
JIMTHI T1I0KO3bI (HarpuMmep, O-GIcNAc), oOHapyXeHHbIE B 1IUp-
KyJTUpPYOIMKUX 3puTpountax. OqHAKO 0 CUX TMOP HE MOCTUTHYT
YeTKUI1 KOHCEHCYC OTHOCUTEIbHO KJIIMHUYECKON PO 3TUX BO3-
MOXHBIX OMOMapKepoB.

KiroueBble cjioBa: caxapHblii 1rabeT; rabeTHYecKas Kapauo-
MUOIIATHST; GMOMapKephl; 0030p

Diabetic cardiomyopathy:
diagnostic biomarkers

Abstract. The review provides a classification of biomarkers of
the cardiovascular system diseases, biological markers that have
found application in a cardiological clinic, biomarkers of heart
failure, modern recommendations on the use of biomarkers for
the diagnosis and treatment of acute and chronic heart failure.
Special attention is paid to the importance of myocardial pro-
hypertrophic biomarkers (atrial natriuretic peptide, brain natri-
uretic peptide, N-amino terminal fragment of the prohormone
B-type natriuretic peptide, cardiotrophin-1); biomarkers of myo-
cardial contractile dysfunction (troponins); pro-steatosis bio-
markers of diabetic cardiomyopathy (human heart-type fatty acid
binding protein); the value of epicardial adipose tissue; extracel-
lular matrix remodeling markers (matrix metalloproteinases); fi-
brotic and inflammatory biomarkers (transforming growth factor
beta, galectin-3, stimulating growth factor ST2). However, the use

of biomarkers to identify left ventricular dysfunction remains a
debatable issue. Natriuretic peptides are released in response to
the progression of stress-induced cardiomyopathy, which is rare
in patients with subclinical dysfunction and left ventricular hy-
pertrophy. Obesity is associated with lower levels of natriuretic
peptides, which may impair the sensitivity of the test. However,
screening based on natriuretic peptide is effective for detecting
moderate diastolic dysfunction. Other potential biomarkers of
myocardial dysfunction in diabetes have also been reported, in-
cluding circulating microribonucleic acids and glucose metabo-
lites (eg, O-GlcNAc) found in circulating erythrocytes. However,
a clear consensus has not yet been reached on the clinical role of
any of these possible biomarkers.

Keywords: diabetes mellitus; diabetic cardiomyopathy; biomar-
kers; review
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IMi3Hin rinoroHaAN3M y YOAOBIKIB,
XBOPUX HO LLYKPOBUK AiabeT 2-ro tuny,
TA NOro POAb Y PO3BUTKY
cepueBO-CYAUHHUX 30XBOPIOBAHb
(OrAg A AiTepatypu)

Peslome. TecrocTepoH € ropMOHOM, LLO Bifirpae Kimo40BYy Posib y BYr7IeBOAHOMY, XUPOBOMY Ta GifIkOBOMY Me-
Tab0s1i3Mi B HOJI0BIKIB. SHVXXEHHS PiBHS TECTOCTEPOHY, 0B’ i3aHe 3 BIKOM, LLJO MOCUITIOETLCS PO3BUTKOM i porpe-
CyBaHHSAM CyrnyTHbOI NaTosiorii, nepL 3a Bce LyKpoBOro giabety 2-ro Tury, OXUPIHHA, aucinigemii, Moxe matm
CYTTEBU BI/IMB HA BUHMKHEHHS CepLeBO-CYyANHHMX 3aXBOPoBaHb y YOJI0BIKIB i MiABULLEHHS PUSUKY rnepenqyacHol
CMepTHOCTI. B po60Ti HaBefeHW aHania cy4acHux JitepatypHUX gaHuX LOAO MOLLUMPEeHOCTI Ni3HbLOro rinoroHa-
[n3My Ta Mioro BRaMBY Ha PO3BUTOK CepLeBO-CYAMHHOI natosnorii B 4onoBikiB. [lpoBeaeHui aHasni3 fOCiAXeHb,
HaBeneHuX B MOLLYKOBIV 6a3i gaHux i 6a3i gaHnx MedLine, 3a K/1l040BUMM C/IOBaMU «TECTOCTEPOH», «HOJI0BIK»,
«[1i3HIVi riNoroHagn3am» i «cepLeBo-CyaANHHI 3aXBOpIoBaHHs». [lokasaHa KOHTPaBEPCIVHICTb HU3KU [inoTe3 LLoao
poni aHaporeHHoro AegiynTy B pO3BUTKY CcEPLEBO-CYANHHOI naTosorii B 4onosikiB. OgHaKk BU3Ha4Y€eHo, LU0 B Biflb-
LLIOCTI pOO6IT oka3aHo 3B’iI30K aHAPOreHHOro 4eiunTy 3 pO3BUTKOM METabOsiYHUX MOPYLLEHb, SIKi € ghakTopamu
PO3BUTKY MEeTabOosIidHHOro CUHAPOMY, OXUPIHHS, LIyKpOBOro giabety 2-ro tury. B cBoto Yepry, gaHa cyrnyTHs na-
TOJIOriS1 € NPSAMUM YNHHUKOM, LL{O MPU3BOANTL [0 PAHHbOIrO BUHUKHEHHS | MPOrpecyBaHHs CyAMHHOI naTosorii Ta
r1oB’A3aHoi 3 Het0 CMEPTHOCTI B YOJIOBIKIB cTapLLUmMX BikoBUX rpyn. [1poBeReHHs Teparnii TeECTOCTEPOHOM HEOOXigHe
B YOJ10BIKIB 3 UyKPOBUM [iabeToM 2-ro Tury i nigTBEPLXEHNM KIiHIYHO Ta s1labopaTopHO AeiunToM TecTtocTe-
POHYy 3a yMOBM [OTPUMAaHHSI CTaH[apTIB ii 6e3nexku. 3 ornsagy Ha HEO[HO3HAuHI pe3ynbTaTv OCHIAKEHb BrINBY
TECTOCTEPOHY Ha PO3BUTOK CEPLIEBO-CYANHHUX 3aXBOPIOBaHb, AaHE MUTaHHS MOTPebye no[asbLIOrO BUBYEHHS.

Knrou4oBi cnoBa: wuykposuii giabet 2-ro tury; niaHivi rinoroHagmam; cepLeBo-CyauHHI 3axXBOPIOBAHHS; OIS

TectocTepoHoBMii 1e(ilIUT Y YOJIOBIKIB € INI0OATBHOIO
npoOJIeMOI0, OCKIJIbKM TPOTpecylode 3HWXKEHHS PiBHS
TOPMOHY B YOJIOBIKiB CTapIIMX BiKOBUX I'PyH JOCUTh Yac-
TO ACOLIIOETHCA 3 XPOHIYHMMM 3aXBOpIOBaHHSIMU. PiBeHb
TectocTepoHy (T) B KpoBi MicJIsl HOCSITHEHHS MiKOBUX 3HA-
YeHb B APYTiil NeKami XUTTS 3HUKYETHCS TTPOTPECUBHO 3
BiKOM, TIOUMHAIOYM 3 TPEThOI ACKAAU KUTTS, MPUUYOMY
BiK-3ajiexkHe 3HMxKeHHs piBHs T cripuyuHeHe nedeKTaMu
Ha BCiX piBHSX TinoTajamo-TinodizapHO-TOHAIHOI CHUC-

TeMHU, i I0ro TpaEeKTOPisl 3aJeKUTh Bil TeHETUYHUX YMH-
HUKIB i KOMOPOiTHMX 3axBopioBaHb [1, 2]. MakcumManbHa
KoHueHTpauis T y KpoBi YOJIOBiKiB CIOCTePIiraeThes y Billi
25—30 poKiB i micas IHOr0 MOYMHAE MMOBIILHO 3HIIKYBa-
Tucst (mpubau3Ho Ha 1 % 3a piK), a KOHLEHTPALIisT BUIBHO-
ro Tecroctepony (BT) — Ha 2,7 %, npudomy piBeHb CeKC-
cTepoin-38’a3yrouoro rnobyiny (CC3IN) 3poctae Ha 2,7 %
mopiyHo [3]. HeoOxigHO Bim3HAYMTH, IO BiK-3ajiexKHE
3HWKEHHs piBHS T JEeMOHCTpYe BENMKY iHTpaiHIMBi-

© «MixHapoAHWil eH0KPUHONOTIYHMIA XypHam» / «MexzayHapoAHbIA SHAOKPUHONOTMYeckuii ypHan» / «International Journal of Endocrinology» («Miznarodnij endokrinologicnij Zurnal»), 2020
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IyanbHy BapiaOenbHicTh [4]. TecTocTepoHOBa HemocTaT-
Hictb (TH) y crapilouux 4YOJOBIKiB CYyMpOBOIXKYETbCS
€HIIOKPUHHUMM Ta MeTaOOJiYHUMU TOPYUIEHHSIMU, He-
CNPUSITJIMBUM BIUIMBOM Ha (DYHKIIiI0 Oaratbox OpraHiB i
3HVXKHHSM SIKOCTI KUATTS.

IlinTBepmKkeHa Oinbla yacToTa HM3bKMX pPiBHIB T y
YOJIOBiKiB 3 MeTabosiyHUM cuHapoMoM (MC) i LiyKpoBuM
niaberoMm (LIJI) 2-ro TuIry, OCKiIbKU Oe(illUT TeCTOCTEPO-
Hy niarHocTyeThes y 20—64 % dosnogikiB 3 LI/ 2-ro tumy
[5—7]. Binaplie Toro, TpuBami MOMYJSLINHI TOCTIIKEHHS
nokasanu, mo Hu3bKi piBHI T i CC3I € He3anexXHUMU
MPOBiICHMKAaMU LIMX 3aXBOpioBaHb [8]. [loka30BUM y IIbOMY
BinHolIeHHI € cuHapoM KiaitHdenbsrepa, 1110 € Bpoaxe-
HO10 (h)OPMOIO MEPBUHHOTIO TIMOTOHAAU3MY, 1iaTHOCTYETh-
Cs1 B MOJIOAMX YOJIOBIKIB, y SIKMX ITi3HIIIe HEPITKO PO3BU-
Batothes LI 2-ro Tumy i MC, i et ¢akT miarBepaxye, 1o
HU3bKi piBHI T nmependayaoTb pO3BUTOK LIMX IATOJIOTII Ta
cepleBo-cynuHHUX 3axBoptoBaHb (CC3). Takox omHUM
i3 BaroMux 10Ka3iB poJi TecrocTepoHy y po3Butky CC3 e
aHIpOTeH-AenpuBalliiiHa Tepartisi, 110 BUKOPUCTOBYETHCS
JUTSL JIIKyBaHHSI JIOKAJIbHO-TIPOTPECYOYOoro i MeTacTaTuy-
HOro paky nepeamixypoBoi 3ano3u. Ilpu 3acTocyBaHHi
aHTUAHJIPOTEHHUX TIperapaTiB TOIMIIYETbCS MMOKAa3HUK
BYDKMBAHOCTI Y XBOPMX Ha pak MepeaMiXypoBoi 3a1031, ajie
PO3BUBAIOTHCS METa0OJMiIUHI YyCKIaIHEHHSI Ta BiI3HAYAETh-
cs1 Oibin Bucoka cmepTHicTh Big CC3 [9]. PesynsraTu me-
TaaHaJli3y KOTOPTHUX OOCTiIKEeHb 3aCBiIYMIN, 110 0COOU
YOJIOBIUOI CTaTi 3 HU3BKUM PiBHEM TECTOCTEPOHY CXWJIbHI
10 po3BUTKy L1 2-ro tumy [10]. 1151 MOSICHEHHST 3B’ SI3KY
MiX TECTOCTePOHOM i IIyKPOBUM 1iabeTOM 3arIpOIIOHOBaHi
nesiki MexaHi3mu. Tak, Oyia 4iTKO BCTaHOBJIEHA KJIIOYOBa
poab iHcyniHope3ucteHTHOCTI (IP) B maTorenesi LI/ 2-ro
TUITYy Ta BCTAHOBJICHUI 3BOpOTHUI 3B’5130K Mixk T Ta IP, a
y YOJIOBIKiB 3 Ie(illUTOM TECTOCTEPOHY CIOCTEPIraeThCs
OiIbIII BUCOKMI PiBEHb PE3UCTEHTHOCTI A0 iHCYJIiHY, 11O
MOe JONAaTKOBO MPU3BECTU A0 30UIbIIEHHS PU3UKY PO3-
Butky LIJI 2-ro Tumy [11]. JoBemeHo, III0 TECTOCTEPOH
MOXe€ peryIoBaTH €KCIPECilo BaXJIMBUX I'eHiB, 110 6epyTh
y4acThb Y CUTHai3allii iHCYJIiHy Ta MOIJIMHAHHI TJIIOKO3H,
TakuxX sIK TpaHcmoprep rioko3u 4 (GLUT4) [12]. TTo-
pylieHuid MeTaboi3M JiMiaiB, COpUYMHEHUN AedinuTom
TECTOCTEPOHY, MOXE TMPU3BECTU 0 3HVXKEHHS YyTJIMBOC-
Ti 10 iHCYJiHY Ta 30i/bllIeHHsS] pUu3uKy po3BUTKY LI/ 2-ro
tuny [13]. Tomy BBaxkaioTh, 110 T Mae 3axucHUil e(eKT
moa0 po3ButKy LI/l 2-ro Tumy B 4OJIOBIKiB, a YOJIOBIKU 3
BUCOKMM piBHeM T MaloTh 3HUXKEHUI pU3UK Po3BUTKY LIJT
2-To TUITY, OMHAK TOYHi MOJICKYJISIpHI MEXaHi3MHU, 110 Jie-
KaTh B OCHOBI 3B’s13Ky TecTtocTepoHy 3 LI/I 2-ro Tumy, noci
HeIOCTaTHbO BU3HAYEHI.

Takum ynHOM, B 6araThoX MOCIIKEHHSIX ITiITBEPIXKe-
HO, 110 Ie(illUT TeCTOCTePOHY MPU3BOAUTH 10 PO3BUTKY
LIJI 2-ro Tumy, a B iHIIUX JOCIIIKEHHSIX IepeadadaioTh,
o I 2-ro tuny € ¢hakTopoM pU3MKY Uil PO3BUTKY Jie-
GIiUUTY TECTOCTEPOHY Ta MOPYIIEHHS CTaTyCy CTaTeBUX
crepoinis [11, 14]. BeaxkatoTb, 1110 HU3bKi piBHi T nepen-
0ayaloTb PU3UK PO3BUTKY He Tiibku LI/ 2-ro Tumy, ane
it MC Ta iioro ckiagoBux: oxupinHs (O), aprepiajibHOT
rineprensii (ATl'), nucninigemii (JIJI). Huska mochimkeHb
MiATBEPIXYE, IO ICHYIOTh KOMIUIEKCHI B3a€EMO3B’SI3KU
MiX 3HMXKEHUMM PiBHSIMU 3arajbHOro tectoctepony (3T),

BUJIBHOTO TECTOCTEPOHY Y KPOBi Ta MiABUILIEHUM PU3NKOM
po3ButKy LI/ 2-ro Tumy, oxxupinisa ta MC He3aiexxHo Bif
Biky [15]. ¥ wonosikiB 3 LIJI 2-ro Tumy, acouiiioBaHum 3
iHmmuMu ckinagoBumu MC, TakoX CIOCTepiraloThCsl 3HU-
XKeHi piBHi T y KpoBi, Hepiako OiIbII BUpaxeHi. Tak, mpu
JOCTiIKeHHI rimoroHanu3My y 1849 4oJioBiKiB 3 OXUpPiH-
HaM (1451 Ge3 niabery i 398 niaGeTukKiB) BCTAHOBJIEHO, 11O
Ha piBeHb TECTOCTEPOHY BILUIMBAIA TAKOX HASIBHICTb OXU-
PiHHS Y AOCTiIXKyBaHUX OCi0, OCKiJIbKY OyJia BUSIBIeHA He-
raTMBHA KOPEJISLlisi MixK TECTOCTEPOHOM Ta iHAEKCOM Macu
tina (IMT) He3anexHo Big HasgBHOCTI LIJI, oqHak 4os10Bi-
KU 3 1iabeToM Majiy OiIbII BUCOKY IOIIMPEHICTh HU3bKO-
ro piBug BT B ycix Kareropisix iHgekcy Macu Ttina [5, 16].
[lepenbavaeThbes, 110 BicliepajbHE OXUPIHHS € BaXIIM-
BUM (haKTOPOM PU3UKY PO3BUTKY iHCYTIHOPE3UCTEHTHOC-
Ti Ta LIJI 2-rO TUIy. By/no BUCIOBIEHO MPUMYIIEHHS, 11O
30iIbIIEHHS BicliepaIbHOI XXKMPOBOI TKAHWMHM Y YOJIOBIKiB
3 TiMeprjaikeMi€lo MPU3BOAUTH A0 TMOJAIBIIOTO 3HWXKEH-
HSI KOHLIEHTpAllil TECTOCTEPOHY 3a PaxyHOK MiIBUILEHHS
KOHBEPCii 10 eCTpaiioy, 1110 YNHUTD MPSIMY iHTi0yI0Uy it0
Ha rinoTajiamo-TinodizapHo-roHanHy Bick. BiciiepanbHuii
KHUp BUPOOJISI€ 3anaIbHi IUTOKIHMU, afUIIOKiHU, Oi0XiMidHi
MOJYJISITOPU Ta iHIII Mpo3anaibHi (aKTopu, B TOMY YUCTi
iHTepNeiKin-6, iHTepaeiKiH-1, (akTOp HEKPO3y MyXJIu-
HU O, aHTIOTeH3WHOTEeH, (PaKTOp POCTY EHIOTEJIiI0 CYAVH, a
TaKOX aMiJIoif A, 1110 CIIpHsIiE CUCTEMHOMY Ta nepudepuy-
HOMY 3allajJieHHIO cyauH i nucdynkiii. Takox Oyio BcTa-
HOBJIEHO, 110 piBeHb BT y KPOBI B YOJIOBIKiB 3 OXKUPIHHSM €
HU3BKUM i KOpeJIloe 00epHEHO 3i CTyrmeHeM OXUpiHH [17].

3HuxeHHs piBHs T y cupoBariii KpoBi B JIITHIX 40JIO-
BiKiB 3 pakoM TepeAMixypoBOi 3aJlo3H, sIKi OTPUMYIOTh
aHJIpOTEH/IETIPUBALIIiHY Teparito, 30iJbllIye B OpraHizMi
kupoBy Macy [18]. [TpoBeneHuit MeTaaHai3 12 KOropTHUX
JIOCIiIKEeHb 3aCBiIUMB, 10 BUCOKUI piBeHb 3T OyB CcyTTE-
BO TOB’SI3aHUI 31 3HUXKEHHSIM pU3UKY po3BUTKY LI 2-ro
Uity B 4oJioBikiB [10]. Kpim Toro, Bucokuii piBeHb BT Ta-
KOX OYB CYTTEBO IMOB’sI3aHUI 3i 3HUXEHHSIM pu3uky LIJ1
2-ro TUITY B 4OJIOBiKiB. OTpUMaHi BUIIE Pe3yJbTaTH CBif-
YyaTh MPO Te, 110 TECTOCTEPOH MAa€ BaXKJIMBUUI 3aXMCHUM
edekT npotu po3Butky LI 2-ro TUIy cepen YOJIOBIKiB, a
YOJIOBIKHU 3 OiJIbIII BUCOKUM PiBHEM TECTOCTEPOHY MalOTh
3HIKEHUN pu3uK po3BUTKY LIJI 2-ro Tury nopiBHSIHO 3
THUMM, B KOTO HMXKYMIA piBeHb TeCTOCTepoHy. BcraHoBie-
HUIT 00epHEHNIT 3B’S130K MixK TECTOCTEPOHOM i PE3UCTEHT-
HICTIO 10 iHCYJIiHY, OCKiJIbKY YOJOBiKU 3 nedilluToM Tec-
TOCTEPOHY MAaIOTh OiJIbIII BUCOKUI PiBeHb pe3UCTEHTHOCTI
IO 1HCYJTiHY, 11O MOX€ JOJATKOBO IIPU3BECTH 10 301JIbIIIEH-
Hs1 pu3UKy po3BUTKY LI 2-ro Tumy [10].

OO0cTexxeHHs 4oJoBikiB (42,9 + 12,9 poky) 3acBigun-
Jo, mo Bara (> 99 xr), IMT (> 29 on.) Ta OKpYXHiCTb Ta-
i (OT) (> 99 cm) 6ynu npearkropamu po3Butky [P [19].
B obcTexennx 4o0BikiB mokazHuku oxxupinusa (IMT, OT,
BiJICOTOK XMpPY) HEraTUBHO KOPEJIIOBaIU 3 MOKa3HUKaAMU
3T i BT Ta MO3UTUBHO KOPEIIOBAIM 3 PiBHIMM iHTEpJeii-
Kiny-6 (1JI-6). ITokaznuku 1JI-6 TakoXX HEraTUBHO KOpe-
JIIOBAJIM 3 MoKa3HuKaMu kKoHueHTpauii 3T i BT, BKazyrouu
Ha MOXJIUBICTb MPSIMOTO BIUIMBY 1IbOTO KJIFOUOBOT'O MPO3a-
MaJIbHOTO LIMTOKIHY Ha TIOpyIIeHHs GyHKIIiT KiiTuH Jlei-
Jira, a TakoX i3 3aXBOpPIOBaHHSIMU KOPOHApPHUX apTepiid i
cMmepTHicTIO [20—22].
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3ananeHHs € BaxuBuM 1ist 3B’s13Ky O i LI/ 2-ro tury,
OCKIJIbKM HU3BKI piBHI T y 40JI0BIiKiB acoliifoBaHi 3 mpo3a-
najabHuM IpodineM [22], a TaKOX 3 paHHIM PO3BUTKOM Y
TaKMX MALiEHTIB CTAaTeBUX PO3JIa/iB, CEpell SIKUX ITPOBIIHY
poJb Bimirpae epekTmibHa quchyHKisg [23, 24].

Huskoto nochimkeHb, MpoBeAeHUX 32 OCTaHHI TPU Je-
KaJi, BCTAHOBJIEHO, 1110 T Bigirpae cyTTeBy poJib y TOMeO-
cTasi II0KOo3M Ta MeTaboJ1i3Mi JIiMiiB.

MC, roJ0BHUMU KOMITOHEHTaMH SIKOTO € BicliepaJibHe
O, IP, mopy1iieHa TojaepaHTHICTb 10 rmoko3u, Al aucimi-
JIeMisl Ta TIpo3arnajbHUil i TPOMOOTeHHMI CTaHU, € KJlac-
TepOM YMHHUKIB PpU3UKY, 11O CIpusitorh LIJI 2-ro tumy,
aTepoCKIIepo3y i CepleBO-CYAMHHIN 3aXBOPIOBAHOCTI Ta
cMepTHOCTI [25].

IlpoBeneni mociimkeHHSI CBig4aTh, IO TilIOTECTO-
CTEPOHEMIIO B YOJIOBiKiB 3 AiaOeTOM MOXYTb BUKJIUKATHU
o0MaBa YMHHUKUA — iHCYJIiHOBA PEe3UCTEHTHICTh i caMa
rmoko3a [26]. IMicis mpuitoMy i 3 TIIOK03010 (TITI0KO03-
HOro HaBaHTaXEHHSI) CIIOCTepirajocs BipoTiiHE 3HU-
JKeHHSI piBHIB 3arajilbHOro Ta BiJIbLHOTO TECTOCTEPOHY B
4yos10BiKiB [26]. OmHOYAaCHO MpPOBEIEHUIT MeTaaHami3 12
KOTOPTHUX OOCJIIXEeHb 3aCBiTYMB, 1110 BUCOKMI PiBeHb
3T OYB CYTTEBO ITOB’SI3aHMIA 31 3HMKEHHSIM PU3UKY PO3-
BUTKY LI/l 2-ro Tumy B 4osoBiKiB. KpiM Toro, Bucokuit
piBeHb BT TakoxX OyB CYTTEBO MOB’sSI3aHUI 3i 3HUKEH-
HsiMm pusuky LI 2-ro Tumny B yosioBikiB. OTpuMaHi BUIlle
pe3yJIbTaTh CBiT4aTh MPO T€, 110 TECTOCTEPOH MA€E BaxXK-
JINBUI 3aXUCHUI edeKT nMpoTtu po3Butky LIJI 2-ro Tumy
cepel YOJIOBiKiB, a YOJIOBIKM 3 Oilblll BUCOKMM pPiBHEM
TECTOCTEPOHY MAalTh 3HWXEHUI pU3UK PO3BUTKY LI
2-ro TUIy MOPIBHSIHO 3 TUMHU, Y KOrO HUXYUI piBeHb
TecTocTepoHy. BcraHoBiaeHMit 00epHEHMIT 3B’SI30K MixX
TECTOCTEPOHOM i PE3UCTEHTHICTIO A0 iHCYJiHY, OCKilb-
KM YOJIOBIKM 3 Ae(illUTOM TECTOCTEPOHY MAalOTh OiJbII
BUCOKMII piBeHb PE3UCTEHTHOCTI A0 iHCYJIiHY, 110 MOXe
IOJAaTKOBO IPU3BECTU 10 30UIbIIEHHS PU3MKY PO3BUTKY
LJI 2-ro Tumy [10].

Bcranosieno, 1o 1J1-6 i TNF-q, 1Ba 0CHOBHUX LIUTO-
KiHM 3arnajieHHs, nos’si3adi 3 [P mpu LI 2-ro tumy, 3natHi
3MEHILIMUTHU MPOAYKIIiI0 TECTOCTEPOHY KJliTuHamu Jleiiaira
[27], mpryoMy BOHM IIPUTHIYYIOTH CEKPEIIilo TiltoTaJaMid-
HOTO rOHAJI0TPOMIH-PUITI3UHT-TOPMOHY [28].

ToOGTo minTBepIKyETHCA ABOCTOPOHHIN (OimMpeKTo-
pajibHUI) 3B’A30K MiX Ie(illUTOM TECTOCTEPOHY Ta PU3M-
koM LI/1 2-ro Tvmy B YOJIOBIKiB.

BcranoBneHo, 1110 aHAPOTeHU € KOPUCHUMU JUIST €H-
notenianbHux KJiTMH (EK), ocKiibkM BOHM iHAYKYIOTb
MIPOAYKIIiI0O OKCUIY a30Ty, Ipoiidepalilo, pyXJIuBIiCTh i
pict EK Ta iHTiOy10Th aKTHBAILi10 3aMaIbHUX IIUTOKIHIB Ta
IHAYKIIiIO MPOKOATYJISHTHUX i aAre3MBHUX BJIaCTUBOCTEM
B EK, 3anoGiratoun po3BUTKY eHI0TeiabHOT AUCGhYHK-
11i1, 1110 € iCTOTHUM MMOYATKOBUM KPOKOM Y PO3BUTKY CY-
MUHHOI MaToJIorii, BKJIto4Yaouu atepockiepos [29]. Kpim
TOTO, aHJIPOT€HU KOHTPOJIIOIOTH TpoJidepaliito Ta GyHK-
mito EK [30]. Bonu Ttakox ctumymnoioTh ¢pyHkiio EK,
OCKIJIbKM JIOKa3aHO, 110 3MEHIIEeHHS 4Yucjia Torepe-
HUKIB €HAOTeliaJbHUX KIITUH KOPEIIOE 3 IiABUIIECHUM
pu3ukoM po3BuTky CC3 y yosoBikiB [31—33]. BBaxkaioTs,
1110 aHIpPOreHu B (hi3i0JIOTIYHMX KOHIEHTpALisIX UYMHSTh
3aXMCHUI e(PeKT Ha MioKapIl i ceplieBO-CYINHHY CUCTEMY

3a PaxyHOK TOTO, 110 B (Di3i0IOTIYHMX KOHILEHTPAIliIX ¥
KpOBi MiATpUMYIOTh picT i nponidepanio EK, mo € Bax-
JIMBUM JUISI BITHOBJIGHHSI €HIOTEJiI0 B IMOILIKOIXKEHUX
CcyauHax, Ta/abo MO3UTUBHO BIUIMBAIOTh HA €PEKTUIbHY
¢yHKIIi10, 1110 € BaxkauBuM dakTtopoM CC3 [34]. Auapo-
reHu B Qi3i00TiuHNX 032X YMHSITh TPOTEKTUBHU I BILIUB
Ha Miokapn. TouHuil MexaHi3M LuX edeKTiB HeoOXiTHO
JIeTaJlbHO BMBYATU, UMOBIPHO, 1110 BiH € MJEHOTPOITHUM
i BKJIIOUae oOuaBa LUISIXU: MPSIMUIA, OTIOCEpPeIKOBaHUIA
AHJIPOT€HOBUMM pELIeNITOpaMM, Ta HENpsIMUIL — depe3
MOJIIMIIEHHS JIiMiAHOTO MpodiNto, 3MEHIIEHHS TinepTo-
Hii, BiZKJIaaeHHS XXM PY, XpPOHIYHOTO 3amajieHHs Ta iHIIUX
ceplLeBO-CyAMHHUX (akTopiB pusuky [29]. I[IpoaeMoH-
CTPOBaHO, 1110 aHAporeHoaeMiuUT i epeKTubHa AuC-
(YHKIIiSI pO3IISIAal0THCS SIK CypOraTHi MapKepy BUITAAKIB
CC3. TI'inoroHaaHuii cran acoiitoBanuit i3 CC3 Ta 1e-
peOpOCYAMHHUMU 3aXBOPIOBAHHSIMM, MOXKJIKUBO, Yepe3 iX
acollialiro 3 YUHHUKAMU KapaioMeTaboJiYHOTO PU3UKY.
BBaxkaloTb, 1110 aHApOreH! B (hi3ioJOriuHUX KOHIIEHTpa-
LisX, IBUAIIE 33 BCE, YMHSITh 3aXUCHUU e(EeKT Ha Mio-
Kap[l i cepleBO-CyIMHHY CUCTEMY B3araji, OCKiJIbKU OyJ10
BCTAHOBJIEHO, 110 Ae(MIillUT TEeCTOCTEPOHY acollilioBaHUI
3 MiIBUILEHUM CEpIIEBO-CYIMHHUM PU3UKOM Y JIIOJIeii, a
JIIKyBaHHSI TECTOCTEPOHOM YUHUTH CIPUSTIMBUIA BILJIUB
Ha CepleBO-CYINHHUI pu3nK [34].

B Hu31i nocimKeHb BCTAHOBIIOBAIM 3B’ SI30K TilTOTO-
HAIHOTO CTaHy B YOJIOBiKiB ITOXUJIOIO BiKy 3i CMEPTHICTIO
[35, 38]. BusHaueHHs B3a€EMO3B’I3KYy MiXXK HU3bKIMH PiB-
HssMu T y KpoBi B YOJIOBiKiB 3 BIKOBUM TilOTOHAAM3MOM i
3arajibHOIO Ta CEPLEBO-CYIMHHOIO CMEPTHICTIO Y 2599 yo-
JioBikiB 40—79 pokiB, 3a JAHUMU MPOCIEKTUBHOIO NOCTi-
mxeHHs The European Male Ageing Study (EMAS) [35],
noKasaJo, 110 YOJOBIKM CepeHbOTO Ta CTapIIOro BiKy 3
TSDKKMM TepebiroM rirnoroHaanM3My Majiu B 5 pasiB Oilb-
MW PU3UK CMEPTHOCTI Bil BCIX IMPUYNH ITOPiBHSIHO 3 Y0O-
JIOBikaMM 6€3 CUMIITOMIB Mi3HbOTO rinoroHaausmy (I1I).
[lopiBHSHO 3 €yrOHAAHMMU YOJIOBiKaMU MYJBTUBapiaHT-
HUU pU3MK CMEPTHOCTI OYB YABiUi BUIIWNA y TUX Malli€H-
TiB, SIKi MaJ HU3bKUA piBeHb 3T y KpoBi (< 8,0 HMOJIb/1)
He3aJexXHO Bil CMMOTOMATUKM, Ta yTpUYi BUIIUN mpu
piBHsx 3T y kposi < 8,0 HMOJIb/I Ta HAIBHOCTI TPbHOX
CTaTeBUX CUMMTOMIB (3HUKEHOTO Ji0in0 Ta paHKOBUX
epexiiit i epekTribHOI qucdyHkiii) [36]. [MoxioHi pusn-
KU CTIOCTEpPIrajiucs 100 CEepLeBO-CYIMHHOI CMEPTHOC-
Ti, OMHAK aBTOPU 3a3HAYMJIU, 110 CIIOCTEPEXKEHHS 11100
3B’a3Ky Mix [1I' i cMepTHIicTIO He OyI0 criemuiTHIM IS
CEepLEeBO-CYIMHHUX 3aXBOPIOBaHb, OCKIJIbKM ITiCIsI KO-
pUTyBaHHS acolliallisl He Bim3Havajiacsa. OTpuMaHi OaHi,
Ha JIyMKY aBTODiB, 3acBiIumIu, 110 AedillUT TeCTOCTe-
poHy OYB MOB’sI3aHUI 31 3HAUHUM 301JbIIEHHSIM PU3UKY
CMEPTHOCTI Bif ycix mpuumH, cMepTHOCTI Big CC3 i paky.
BusiBieHHsI ceKkcyallbHUX CUMIITOMIB Ta HU3bKOTO PiBHS
T mae BaxKJIMBY MOKJIUBICTb BUSBUTHU MiATPYITYy YOJOBIKiB
3 0CO0JIMBO BUCOKUM PU3MKOM cMepTHocTi. [TaTodizio-
JIOTiYHA OCHOBA LIMX JaHUX 3aJUIIAETHCS HE3PO3YMIIOI0
[37, 38].

Heio paHinie 3B’S30K MiX TECTOCTEPOHOBUM aedi-
LOATOM 1 MiABUIIEHUM PU3UKOM CMEPTHOCTI CIIOCTEpi-
raBcsl B aesikux npociimkeHHsx [37]. Husbki piBHi 3T i
BT Oynu acouiiioBaHi 3 minBuieHUM 20-piuyHUM PU3U-
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4]

KOM pO3BUTKY cMmepTHOCTI Bix CC3 y crapimmx 4oJIOBi-
KiB, Y SKUX TPUUYMHHO-CIeIndiyHa CMEpTHICTh Oyna
Mow’si3aHa 3 BiKOM, OXUpPIHHSAM i ctuiem XuTTs [39].
Kowm6inanis Husbkoro piBHsa T i MC acouiiioBaHa 3
nigBuileHolo cMepTHicTio Bim CC3 y 4oJIOBiKiB cTaplie
40-piuHoro Biky [40]. MeraaHasi3 B3aeM03B’ 513Ky Mix 3T
i CC3 y 310pOBUX YOJIOBIiKiB BUSIBUB OLIHOYHUI PU3UK
1,01 (0,95—1,08) y gomoBikiB, monommux 3a 70 poKiB,
Ta 0,84 (0,76—0,92) y 4oy0oBiKiB BikoM cTapiie 70 pokiB
[41]. B onHOMY 3 OCTaHHIX AOCJiIXXEeHb aBTOPU HE 3Ha-
inuim acouianii Mix piBHssMu 3T i cmepTHicTIO Bing CC3
Ta OHKO3axBopioBaHb [42]. B mocaimxeHili KOropTi mo-
Mepau 128 yonosikiB (1o craHoBuio 12,7 %), y aKkux
OyJu BUSIBJIEHI MO3UTUBHA acoliallisi cMmepTHocTi 3 CC3T
(BII 1,24; 95% A1 1,00—1,54) Ta inBepcuBHi acouiaiii
CcMepTHOCTI Big ycix mpuumH 3 piBHsmu 3T (BII 0,87;
95% 110,77—-0,97) i 8T (BIL 0,84; 95% 11 0,73—0,97).
OpnHak He BUSIBJIEHI acomuianii 3 piBHsIMu 3T 111 crienu-
¢iyHO-NIPUUMHHOI cMepTHOCTI. OTpuMaHi pe3yabTaTu,
Ha OyMKY aBTOpiB, 3acBimumian, 1o HK4Yi piBHI T Ta
Buiii piBHi CC3I acowiifoBaHi 3 MiIABUIIEHUM PU3NKOM
CMEPTHOCTI Bill yCiX MPUYMH B YOJIOBIKiB.

Heo0OxigHo 3a3HauMTH, IO JAeKijJbKa MeTaaHaJi3iB He
BUSIBWIM 3B’513Ky MiX piBHsIMU 3T Ta pU3MKOM PO3BUTKY
CC3 [43]. Metaanaini3 19 crareii 3acBinunB c1abKy He3a-
nexHy acomianito 3T i CC3 y 3m0poBUX YOJIOBIKiB i Tiji-
TBEPAUB HASBHICTh pM3UKY po3BUTKY B Hux CC3 mpu
3MeHIIIeHHi piBHIB 3T Ha omHe cTaHIapTHE BiIXWJICHHS
(95% 11 0,83—0,96). BcraHoBjeHO, 1110 BiKOBi JOCTIIXKEH-
HSI JaHOI MOMYJSii Ta pokKW myoJikaiii MoaudikyBain
BinHomeHHsT MixX piBHsMu T i CC3. Y 4JonoBiKiB Bikom
mouoxaiie 70 pokiB Bu3HaueHuii cyMapHuii BP ctanoBuB
1,01 (0,95—1,08), a B 1oCIiKEHHSIX cepejl YOJI0BIKiB cTap-
me 70 pokiB — 0,84 (0,76—0,92) [40]. ABTopM BBaXKaroTh,
o T y 4os0BiKiB MOXE YMHUTU CAAOKUI TTPOTEKTUBHUIA
BB Ha po3BuToK CC3. BomHovac HU3bKUI piBeHb T y
YOJIOBIKiB MOXE CBITYUTU TIPO MOTaHe 3arajbHe 3J0pOB’s.
Byno nokaszaHo, 1110 HU3bKUIi 6a3aabHuii piBeHb T y KpoBi
nepeadayae cMepTHICTh Bin ycix nmpuuuH. Lli pesyabratn
nependayaloTh, 110 HU3bKUI piBeHb T MoXe po3risiaaTu-
cs SIK MapKep CTaHy MOTaHOTO 3arajbHOTO 3I0POB’s, He-
raTMBHOTO MPOTHO3Y YacTille, HixX crietnpiyHi YMHHUKHU
pusuky CC3.

BonHouac meTaaHaniz 37 obcepBalliiiHUX TOCHTIKEHb
1988—2017 poki., 1o Bkto4aB 43 041 nauieHTa, cepeaHiii
BiK SIKMX CTaHOBUB 63,5 pOKY, cepe/iHiii 4ac CrocTepexKeH-
Hs1 — 333 TUKHI, MiATBEPAUB, 110 HU3bKUII piBeHb 3T y
KPOBi IPOTHO3Y€E CMEPTHICTH BiJl YCiX IIPUYMH Ta CepLEBO-
cynnHHY cMepTHicTb Big CC3, a TaKoXX 3aXBOPIOBAHICTh Ha
CC-maroJiorito, Koy BpaXOBYBaJIMCs SIK HECKOPEKTOBaHi,
Tak i ckopekroBaHi momenmi (BLL 1,26 (1,17—1,36), 1,54
(1,25—-1,89) ta 1,17 (1,01—1,36), Bci nokasxuku P < 0,05)
[44]. Takox MeTaperpeciiiHII aHaIi3 TTOKa3aB, IO PU3UK
cMeptHocTi Big CC3 0yB 06epHEHO MPONOPLIiiHKIA 10 ce-
PeIHBOrO BiKy 00CTexXeHMX. TaKuM YMHOM, BIIepiie OyJio
MOKa3aHo, 1110 HU3bKUI piBeHb T MPOTHO3YE HE TiTBKU
CMepTHIiCcTh y namieHTiB 3 CC3, aje il 3aXBOpIOBaHIiCTh Ha
CC3, 10010 € MapkepoM pusuky po3Butky CC3. OmHak
JiesiKi aBTOpU He MiATBEP/KYIOTh acolliallii Mix piBHAMU T
y KpoBi Ta cMeptHicTio Bim CC3 [45].

Takum yrHOM, HU3BKUI piBeHb T y KpOBi BipOTigHO
KOPEJIIOE 3 CEPLEBO-CYIMHHUMU YMHHUKAMU PUBMKY Ta
MOKa3HUKAaMM CEPLIEBO-CYAMHHMUX TMOiii, a TAKOX 3 pU3u-
KoM cMmepTHOCTi. 3poctanHs CC3 acoLiloETbC 3 MeOUY-
HUMHU Kodakropamu: oxxupiHHsaMm, LI/ 2-ro tumy, A, MC.
B mocnimkeHHsaX Oyj0 moKa3aHO, IO JIIKyBaHHS TillOro-
HaJHUX CTaHiB MOXE MOJEpPYBaTU OiJbIIICTh MEIUYHUX
KO(aKTOPiB i TAKUM YMHOM 3HIKYBAaTU CEpLIeBO-CYAMHHI
pusnku [46].

OcHOBHa MeTa TECTOCTEPOHOBOI 3aMicHOI Teparii
(T3T) y gwonosikiB 3 oxupinaam, MC, LI 2-ro tumy i
HU3BKUM pPIiBHEM TECTOCTEPOHY IIOJISATAE Yy TiJABUILECHHI
KoHueHTpawlii T 1o ¢i3iojoriyHuX KOHIEHTpaliil 3 Me-
TOIO TIOJIIMIIIEHHSI CUMIITOMIB i 010JIOTiYHUX HACITiIKIB Ti-
noroHaau3my. T3T y rinoroHagHux 4ososikiB 3 LIJ1 2-ro
TUITY TIOBUHHA MaTH 3a METY CIPUSTINBUII BIUIMB Ha Oa-
raToKpaTHi pe3yibraTh, BKJIIOYAIOYM CTaTeBe 3I0POB’S,
3arajbHe CaMOIIOYYTTsI, KOMIIO3UIIilO Tijla, 3MEHIIEHHS
dakropiB pusuky CC3, BKIII0YalouM LEHTPaIbHE OXKUPiH-
HS$1, TJiKeMiYHU KOHTPOJIb i aTepOreHHUM JiMiaIH1I TTpo-
¢inb. Jlani momo BruBy T3T Ha MeTa®oIi3M TIIIOKO3U
HEOJHO3HAauHi [47].

Bcranosneno, mo T3T moxe 3HU3UTHU piBEHb IJTiKOBa-
HOTO TeMOTJI00iHY, 3aTaJJbHOTO XOJIECTEPUHY Ta TPUIJIille-
PMIiB y JIITHIX YOJIOBIKiB i3 ilOroHagHUM CTaHOM, 3HU3M-
TH pU3UK PO3BUTKY B HMX Iiabety [48], 3MeHIIy€E KUPOBIi
BIIKJIAIEHHS B OpPTaHi3Mi Ta noJimniiuye nokazHuku IP, ri-
KEMIYHOTO KOHTPOJIIO, 3HWXKYE TilepXoJeCTepUHEMIIO Y
yosioBikiB 3 LIJI 2-ro Tumy ta HU3bKKUM piBHeM T B KpoBi
[45, 49, 50].

MeTaaHamiz 5 paHAOMi30BaHUX KIIHIYHUX HOCHi-
mxeHb (351 nauienT, ski npuiitmanu T3T B cepenHbOMY
npotrsarom 6,5 mic.) [51] 3acBimuuB, 11O PiBHI TIIOKO3U
HaTine 3HrXyBanucsa Ha 1,1 mmons/n~!' (95% I —1,88,
—0,31), piBHi iHCymiHY HaTme — Ha —2,73 MMO/r!
(—=3,62, —1,84), piBHi IJiKOBAaHOTO IeMOIIOOIHY — Ha
-0,87 % (—1,32, —0,42 %). T3T y 4onosikiB 3 MC npu-
3BOAMJIA IO BIpOTiZHOIO 3HMKEHHS PiBHS IJIIOKO3U B
kpoBi Hatme, HbAlc, inmekcy HOMA, koHueHTpauii
TT, OT i migBUIEHHS PiBHSA XOJIECTEPUHY JIiMOIpPOTE-
imiB Bucoxoi minpHocTi (JITIBIL) [52]. MeTtaananiz 30
1a1e60-KOHTPOIbOBAHUX JOCIIIKEHb, B SIKMX OLliHIO-
Baiu edext T3T Ha ceplLieBO-CyAMHHI MOMii, MiATBepIUB
6esneky T3T i BiacyrHicTh minBuinieHoro pusuky CC3
[53, 54]. T3T npotsarom 6 pokiB y 156 mawieHTiB Bikom
61,17 + 6,18 poky 3 LI/I 2-T0 TUTITY, OKUPIHHAM i nedilu-
toM T npu3ssena o 3uukeHHs: OT, Baru, piBHiB TJTIOKO3U
HaTIIe, TJIIKOBAHOTO TeMOTJI00iHY, MOJIMIIeHHS MOKa3-
HUKIB aprepiajibHOro TUcKYy, Jiminis, CPb, depmeHTiB
nmeviHku [55].

KniniyHe mociimkeHHSI B YOJOBIKiB 31 3HMXEHUM
piBHeM 0iogocTynmHOTo TecTocTepoHy Ta LI 2-ro Tumy
BUSIBIJIO, 11O TE€PAITis TECTOCTEPOHOM ITOJIIIIIYE TiI00Y-
IOBY Ta 3HMXYe piBeHb xonectepuny JITIBILL [56]. He-
IIOJaBHO TpOBeAeHe KIiHIiYHEe MOCIiMKEHHS MoKa3ajo,
110 JIIKYBaHHSI TECTOCTEPOHOM Yy 4oJioBikiB i3 LI/ 2-ro
TUITY MiABUIYE YYTAUBICTh A0 iHCYJIiHY Ta 3HUXKYE B HUX
MOKa3HUKMU XpOHiuHOTO 3anajeHHs [57]. B ekcnepumeH-
TaJbHUX MOCHiIXKEHHSX 3 BUKOPUCTAHHSIM MOJEsi MU-
mreit 3 LIJI 2-ro TuIly BCTAaHOBJIEHO, IO 3aMillleHHS TeC-
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TOCTEPOHOM MOXE IOJILITIINTH TOMeOCTa3 TII0Ko3u [58].
OpnHak y 11a1e60-KOHTPOJIbOBAHOMY PaHIOMi30BaHOMY
noJcaimkeHHi 88 yonosikiB 3 LI/l 2-ro Tumy Ta HU3bKU-
MU piBHsIMU 3T He BCTAaHOBJICHO BipOTiTHOT'O 3HUXEHHS
MOKAa3HMKIB TJIIOKO3U B KPOBi Ta iHIEKCY iHCYJIiHOpe3UuC-
TeHTHOCTI [59].

TakrM 4YMHOM, XOY BMILIE3a3HAYECHI PE3YJIBTATH CTPOTO
nependayarTh, 110 T3T Mae 3axucHY poJib IIOI0 PO3BUTKY
LIyKpOBOTIO JiabeTy, OTpMMaHi pe3yabTaTh € BCe 1e HEeI0-
CTaTHIMM UISI MATBEPIXKEHHS LbOro (hakTy, BU3HAYEHHS
JIO3YBaHHSI Ta MiIXO/iB.

B Hu31i nociakeHb MOKa3aHW MO3UTUBHUI BILIUB
aHAPOTEHIB Ha CEPLIEBO-CYIUHHY CUCTEMY B YOJIOBIKiB.
TectocTepoHoBa 3amicHa Tepalisi cepen ocid 3 ceple-
BOIO HEIOCTAaTHICTIO CIIPUSATIMBO BIUIMBajia Ha (Pi3UIHY
CTIPaBHICTb, CUJYy M’SI3iB i MOKA3HUKU iHCYJIiHOpE3uC-
TeHTHOCTI [60]. ABTOpM MPOBEIU AOCTIIKEHHS BIIUBY
T3T y 90710BiKiB 3 XpOHIYHOIO CEpPIIEBOIO HEAOCTATHIC-
T10. Byno o6crexxeHo 70 yosoBikiB (cepenHiii Bik — 70
POKiB) i3 XpPOHIYHOIO CEpLIeBOI0 HEIOCTATHICTIO, SKi
npuiimManu npenapat T npojioHroBaHoi aii (35 marlieH-
TiB) ab0 1urane6o (35 mawienTis). [Jo i micasa Kypey Tepa-
nii Bcim nauieHTam npoBoauau oocrexxeHHst (EKT, Tectn
3 HaBaHTaXEHHSIM, TECT MAaKCUMaJIbHOTO CKOPOYEHHS
kBaapuiernica (quadriceps maximal voluntary contrac-
tion, MVC), BuMipioBaHHS i30KiHEeTMYHOI CMJIM, BU-
MiploBaHHs OapopednekcuBHOl uyTiauBocTi (baroreflex
sensitivity, BRS). ITicist orpumanoi T3T y oGcrexxeHUX
MOJIINIIYBaNMCS MiKOBUI MOKa3HUK CIOXWBaHHS KMC-
HI0, i30MeTpUYHA cuJjia KBajapulernca, 6apopedaeKkTopHa
YYTJIMBICTD 1 MOKa3HUK MAaKCUMAaJIbHOTO J0BIJIBHOTO CKO-
pOYEHHS KBaJpullerca, Toi sIK y TpyIli, Sika OTpuMyBajia
niaaunedo, BipOriIHUX 3MiH 3a3HAYE€HUMX IMOKAa3HUKIB HeE
criocTepiranocs. OTpuMaHi pe3yabTaTv, Ha AYMKY aB-
TOpIB, CBiAYATh MPO MO3UTUBHI €(EKTH TECTOCTEPOHY B
YOJIOBiKiB 3 TOMipHOIO XpOHIUHOIO CEPLIEBOIO HEeIOCTaT-
nictio [61]. JocnimkenHs BBy T3T Ha cepueBo-cy-
NUHHI YUHHUKU PU3UKY Ta aTepOCKIIEepO3y, TPOBEIEHI Y
50 gonoBikiB cepenHboro Biky (57 £ 8 pokis) 3 [1T"i MC,
SIKi IpuiiMaiu mpotsirom 24 Mmic. ripenapat T TpuBaoi aii
a00 m1ame60, IPOAEMOHCTPYBAJIH, IO ITiC/Is JIIKyBaHHS
itMoBipHe moginmeHHs nmoka3HukiB HOMA-IR, CPB i
TOBIIMHU KapoTuaHoi intima media (P < 0,001) mopis-
HSTHO 3 Tu1aie6o, a TakoxX KmoBipHe 3meHieHHs OT i
Macu BiCLIepaJIbHOTO XUPY SIK MapKepiB aTepoCKIepo3y
B u0J10BiKiB 3 MC [46].

JocnimkeHHs BIUTUBY 3aMiCHOI TECTOCTEPOHOBOI Tepa-
mii B yonoBikiB 3 LIJI 2-ro tumy i nedinmrom T Ha 3araapHy
CMEPTHICTb Bifl yCiX MpUYMH OyJIM TTpoBeNeHi y 578 4oJ10Bi-
KiB 3 L1JI 2-ro TuIly Ta ceplieBoI0 HeAOCTAaTHICTIO (CepeaHiit
yac criocTepexxeHHss — 5,8 & 1,3 poky) [60]. 3HKeHMit pi-
BEHb TECTOCTEPOHY B KPOBi criocTepirancs y 240 maitieHTiB,
i 58 3 Hux orpumysanu T3T. 3a nepion mocinkeHHSs T0-
Mepau 72 namientn (12 %). Yactora cMepTHOCTI B €yro-
HaJHUX YOJIOBiKiB i HenikoBaHux oci6 3 TH cranosuna 9
ta 20 % BianoBigHO, a B yosoBiKiB 3 LIJI 2-ro Tumy Ta TH,
JIIKOBAaHUX TECTOCTEPOHOM, YaCTOTa CMEPTHOCTI CTAHOBH -
na 8,6 %, 1110 BipOTiIHO HIKYE TTOKA3HMKA B HEJIIKOBAHUX
yo10BiKiB 3 TH. ABTOpHM 3aKJ1104alOTh, 1110 3aMiCHa TeCTOC-
TepoHoBa Teparis y oci6 3 LIJI 2-ro turry, T-HegocTaTHiCTIO

Ta CeplIeBOI0 HEMOCTATHICTIO CITPUSITIIMBO BIUIMBAE HA CTaH
CepLEBO-CYIMHHOI CUCTeMMU, (Di3UYHMI CTaH, CUITy M SI3iB,
MOKA3HUKM iHCYTiHOPE3UCTEHTHOCTI.

B nexinbKox JOCIimKEeHHSIX CITOCTEePIiraaocs, 10 Tec-
TOCTEpOHOBA Tepallis y riMoroHagHUX YOJIOBiKiB 3HUXKYE
pU3MUK 3arajibHOi CMEPTHOCTI ITOPiBHSIHO 3 HEJIiKOBa-
HUMM TiMOrOHaZHUMK 4ojoBikamu [62, 63]. B perpo-
CIEKTUBHOMY AOCHIAXEeHHI [64] BcTaHOBJIEHAa MeEHILA
CMEPTHICTb y BeTepaHiB, siki npuiimanu T3T, nopiBHSIHO
3 Ipymnolo HeJlikoBaHux oci6. BogHouac F.C. Wu BBaxkae:
MPOBeNeHi JOCHIIKEHHS Ta OTpPUMaHi pe3yabTaTu He
NaloTh MifAcTaB 3poOUTH BUCHOBOK, 10 T3T dakTuuHO
3HMKYE TMOKAa3HUK CMEPTHOCTI, Ta CBimYaTh, 1O HU3b-
Kuit piBeHb T Ta cekcyajibHa AUCOYHKIISI € «BIKHOM»
IUJTSL TIOJTITILIEHHS 3arajJbHOTrO 3/10pOB’Sl Ta BUXUBAHOCTI
B YOJIOBIiKiB [65].

B nBox Ginblil HOBUX AOCIiIKEHHSIX MOBIIOMUINU PO
3HUKEHHS pU3UKY CepLIeBO-CYIMHHUX O Y YOIOBIKiB,
B KMX HOpMastidyBaBcsl piBeHb T y Kposi micist T3T, mo-
PIBHSIHO 3 YOJIOBiKaMH, SIKi MaJIu ITOCTiltHO HU3bKIi piBHiI T
[66, 67].

Metaananiz 31 paHIOMi30BaHOTO MOCIIIXKEHHS 3a
2010—2018 poku, B sgkmx BudHadyaiau BIumB 13T Ha
CMEPTHICTh Ta PU3UK PO3BUTKY CEPLIEBO-CYAMHHUX T10-
niit, 3apikcyBaB, 110 Tepallis mpernapaTraMu TeCTOCTEPOHY
HE aCOIliIlOEThCS 3i 30iIbIIIEHHSIM CMEPTHOCTI ab0 3aXBO-
proBaHocTi Ha CC3. OgHak y pO3TJISHYTUX TOCIHiIKEH-
HSIX Majia Mmicue Koportka tpuBaiicte T3T (mo 3 pokis).
HocnimxkenHs BBy T3T Ha puU3MK pO3BUTKY ceplie-
BO-CYOMHHUX TOMAIN y YOJOBIKiB i3 BTOPMHHMM TiIlOTO-
HaauzmoM Oyio nposeaeHe K.M. Pantalone et al. (2019).
ABTOpU 00cTexxuan 165 yooBikiB, ski npuitmanu T3T, ta
210 yonogikis, siki He mpuiimanu T3T. B rpymi 4onoBikiB,
ski npuitmanu T3T, momupenicts CC3 cranosuia 20,0 %
vs 17,1 % B tpyni nopiBusiHas (P = 0,478). CepenHiii
MixkkBapTuiapHuii giama3zoH (IQR) Biky (poku) ta IMT
(xr/m?) ctaHoBuB 55 (49, 62) i 35,6 (32,1, 40,1) B rpymi i-
KyBaHHs Ta 55 (49, 61,7) 1 36,3 (32,1, 40,8) B rpymi rmopis-
HsaHHS. Busgsneno 12 (7,3 %) momiii B TpyTi JiKyBaHHS Ta
16 (7,6 %) B rpyni nopiBHsaHHs. CepenHiit yac (poKu) 10
monii cranosuB 2,1 (IQR 0,9, 4,6) i 1,8 (IQR 0,6, 3,4) ms
TPyl JiKyBaHHSI i TOPiBHSHHS BianosigHo. BiporigHoi
pi3HULI PU3UKY KOMOIHOBAaHOI CEpPLIEBO-CYAMHHOI KiHIIe-
BOI TOUKM MiX TPYITOO JIiIKYBaHHS i IPYIOI0 MOPiBHSHHS
He Bin3Havajiocs, BiIHOIIEHHs pU3uKiB cTaHoBUIO 0,81
(95% O10,38—1,71; P = 0,57). OrpuMaHi pe3yiabTaT 3a-
CBimumiM, 1o y 4osoBikiB 3 gediuutom T i momipHOO
nomupeHicTio BctaHoBieHoro CC3 He cIocTepiraioch
Hi 3aXMCHOTO, Hi HectipusgTauBoro BBy T3T Ha pusnk
po3BUTKY iHpapKkTy Miokapaa, CC3 i cMepTHOCTI Bin ycix
pu4rH [68].

3 orsgay Ha HEOMHO3HauHi pe3yiasratd BIuiuBy T3T
y "oJioBikiB 3 LI/l 2-ro TUmy Ta TECTOCTEPOHOBOIO HEIO-
cratHicTio epekTn T3T Ha ceplieBO-CyIUHHY CUCTEMY Ta
CepLIEBO-CYIMHHY CMEPTHICTb MOTPeOyIOTh MOAAIBIINX
IocimkeHs [54, 69].

Pexomenpaarii momo gikyBanHst MC Ta LIJI 2-ro Tumny
BKJTIOUAIOTh OIIHKY CEepIeBO-CYIMHHOTO PU3UKY, 3MiHY
nieTu, (izuyHi HaBaHTaXKEHHsI, 3HVMKEHHST Baru Ta JIiKy-
BaHHS oKpeMux komrioHeHTiB MC [54]. [Tix yac nikyBaHHS

Tom 16, N2 6, 2020

www.mif-ua.com, http://iej.zaslavsky.com.ua 27



OrAsa Aitepatypum /Literature Review/

4]

TECTOCTEPOHOM MOHITOPUHT TMOBUHEH BKJIIOYATU OLIIHKY
MOJIIMIIEHHS CUMIITOMIB, TJIKEMi4YHOTO KOHTPOJIO, PiB-
HiB JIiMiAiB, FeMAaTOKPUTY Ta MOTEHIIIMHUX HECTIPUSTINBUX
edekTiB, BkIovyaroun CC3 Ta 3axBOpIOBaHHS MPOCTaTH B
YOJIOBIKiB CTapIIOro BiKY.

Konduikr inTepeciB. ABTOpM 3asIBISIIOTH MPO BiICyT-
HiCTh KOHQIIIKTY iHTepeciB i B1acHOI (hiHaHCOBOI 3alliKaB-
JIEHOCTI TIpM TiArOTOBIII JaHO1 CTaTTi.

Indopmanis npo BHecoK KoxKHOro aBropa: €. B. JIyuuyb-
Kull — KOHLICTILisl Ta HanmMcaHHs cTatTi; B. €. Jyuuybkuii —
ydacTb Y HamnMcaHHi Ta O(GOpPMJIEHHSI CTaTTi A0 OPYKY;
M.JI. Tponbko — KOHUETILLiSI CTATTi.
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Mo3AHUI TIMNOrOHAAU3M Y MY)KYMH, GOAbHBIX CAOXOPHbLIM AMAGETOM 2-Tr0 TUNAd,
M ero poAb B PA3BUTUN CEPAEUYHO-COCYAUCTbIX 3060AEBAHUN
(0630p AUTEPATYPbI)

Pe3tome. TecrocTepoH $BIISETCS TOPMOHOM, KOTOPBIA Urpaer
KJIIOUEBYIO POJIb B YIJIEBOJHOM, XKMPOBOM M OEJIKOBOM MeTabo-
JiM3Me y My>kurH. CHUXEHMEe YPOBHEl TeCTOCTepOHa, CBSI3aHHOE
C BO3pPacToM, KOTOPOE YCUJIMBAETCS Pa3BUTUEM U MPOTPECCUPO-
BaHWEM COIMYTCTBYIOILIEH MATOJIOTHHU, TMPEXIe BCEro caxapHOTo
nuabeTa 2-ro TUIa, OKUPEHUs, AMCIUMTUIEMUU, MOXET UMETh Cy-

IIECTBEHHOE BIMSIHAE HA BOBHUKHOBEHUE CEPAEYHO-COCYAUCTBIX
3a00JIeBaHUI Y MY>KUMH 1 MTOBBILIEHUE PUCKa MTPEKIEeBPEeMEHHOMI
cMepTHOCTU. B pabote rnpeacraBieH aHaJM3 COBPEMEHHBIX JU-
TEepaTypHBIX NaHHBIX O PACTIPOCTPAHEHHOCTU TO3MHETO THUIIO-
rOHaZM3Ma U ero BIMSIHUM Ha Pa3BUTHE CEpAEeYHO-COCYIUCTOM
MaToJOrMK y My>XUMH. [IpoBeneH aHaau3 ucciefoBaHuii, Mpe-
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CTaBJICHHBIX B TIOMCKOBOI 6a3e JaHHBIX 1 0a3e maHHbIX MedLine,
MO KJIIOYEBBIM CJIOBAM <«TECTOCTEPOH», «MYXUUHA», <«TO3AHUN
TUITOTOHAIN3M» U «CEpPIEYHO-COCYANCThIE 3a00aeBaHms». [1oka-
3aHa KOHTPABEPCUMHOCTD psifia TUTIOTE3 O POJIU aHApoTeHone (-
LIMTA B Pa3BUTUU CEPIACYHO-COCYIMCTON MATOJOTUU Y MYKUKH.
OpmHaKo OIpeesIeHO, YTO B OOJIBIIMHCTBE pabOT MoKa3aHa CBSI3b
aHIporeHoneMUINTA C pa3BUTUEM META0OTNIECKUX HAPYIICHUIA,
KOTOpbIE SIBISIIOTCSl (haKTOpaMU DPa3BUTHS MeTabOJIMYECKOTO
CUHIpOMa, OXHUPEHMSs, caxapHOro auabera 2-ro Tuma. B cBoro
ouepelib, JaHHbIE COMYTCTBYIOILME 3a00JeBaHUSI SIBJISIIOTCS MPsi-
MBIMH (paKTOpamu, TIPUBOASIIIMMU K paHHEMY BO3HUKHOBEHUIO

E.V. Luchytskyy, V.E. Luchytskyi, M.D. Tronko

U MIPOTrpeCCUPOBAHUIO COCYIUCTOM MATOJOTUM U CBI3aHHOM C HEM
CMEPTHOCTBIO Y MYXXUMH CTapLIMX BO3pacTHbIX rpymi. [Iposene-
HUE Teparuy TeCTOCTEPOHOM HEOOXOIUMO Y MYXKUMH C CaXapHbIM
nabeToM 2-TO TUIIA U TIOATBEPKIACHHBIM KJIMHUYECKU U J1abo-
paTopHO Ae(ULIKUTOM TECTOCTEPOHA MPU YCIOBUU COOMIOACHUS
CTaHAApTOB ee 6e30macHOCTU. BBUIY HEONHO3HAYHBIX pe3yibTa-
TOB UCCJIEJOBAHUI BIUSIHUSI TECTOCTEPOHA HA Pa3BUTHE CepAeY-
HO-COCYIUCTBIX 3a00JIeBaHUIT JaHHBIN BOIIPOC TPeOyeT NaibHE-
LIEro U3y4YeHus.

KiroueBble c10Ba: caxapHblii 1uabeT 2-ro TUa; TTO3AHWI TUIT0-
TOHAAU3M; CEPIEYHO-COCYIMCThIE 3a00JIeBaHUST; 0030D

State Institution "“V.P. Komisarenko Institute of Endocrinology and Metabolism of the National Academy

of Medical Sciences of Ukraine”, Kyiv, Ukraine

Late-onset hypogonadism in men with type 2 diabetes mellitus
and its role in the development of cardiovascular diseases
(literature review)

Abstract. Testosterone is a hormone that plays a key role in
carbohydrate, fat and protein metabolism in men. Age-related
decrease in testosterone levels, which is facilitated by the de-
velopment and progression of comorbidities, especially type 2
diabetes mellitus, obesity, dyslipidemia, can have a significant
impact on the development of cardiovascular diseases in men
and increase the risk of premature death. The paper presents an
analysis of modern literature data on the prevalence of late-onset
hypogonadism and its impact on the development of cardiovascu-
lar pathology in men. An analysis of researches presented in the
search database and MedLine database was performed using the
keywords “testosterone”, “male”, “late-onset hypogonadism”,
and “cardiovascular diseases”. The controversy of a number of
hypotheses about the role of androgen deficiency in the develop-

ment of cardiovascular pathology in men is shown. However, it
was determined that most studies showed the correlation between
androgen deficiency and the development of metabolic disorders,
which are factors for the development of metabolic syndrome,
obesity, type 2 diabetes mellitus. In turn, these comorbidities
are direct factors that lead to the early onset and progression of
vascular pathology and associated mortality in older men. Testos-
terone therapy is necessary in men with type 2 diabetes mellitus
and clinically and laboratory confirmed testosterone deficiency,
provided that its safety standards are met. Due to ambiguous re-
sults regarding the effect of testosterone on the development of
cardiovascular disease, this issue needs further study.

Keywords: type 2 diabetes mellitus; late-onset hypogonadism;
cardiovascular diseases; review
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Cknap: girova pedosuHa: vildagliptin. 1 TabneTtka MicTUTb BingarnintuHy 50 Mr. Jlikapcbka copMa. TabneTku.
KniHiuHi xapakTepucTuki. NMokasaHHs. JlikyBaHHs AOPOCMX NALIEHTIB 3 LyKPOBUM AiabeToM Tumy Il. Ak Mo-
HOTePanisi: [151 NALIEHTIB, Y KX 3aCTOCYBaHHS TiNbKM AIETY Ta (hi3UUYHMX BrpaB He 3aGe3reyye I0CTaTHEOro
KOHTPOJIO, @ TaKOX /151 NMALIEHTIB, Y IKX 3aCTOCYBaHHS MET(OPMiHY BBAXAETHCA HEMPUIHATHUM Yepe3
HasiBHICTb MPOTMNOKa3aHb 860 HEMepeHOCUMOCTi. Y CKapi MoABIHOI NepopanbHoi Tepal

METOPMIHOM A1 MALIIEHTIB 3 HEAOCTATHIM FIIKEMIUHIM KOHTPO/IEM; CY/IbOHINICEUOBNHOIO; TlaaoanHmOHOM
Y cknapi NoTPIHOI NepopanbHoi Tepanii B KOMGIHaLLi 3: Cy/IbOHINCEYOBUHOI Ta MET(OPMIHOM. B KOMGIHaLLil
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[NaHbKiB B.1.
YKo QiHChK HQYKOBO-TMPOAKTUYHNN LIEHTO eHAOKDUHHOI Xipyprii, TOQHCHAQHTALL @HAOKPOUHHUX OPraHIB
i TkKaHWH MO3 Ykpainu, m. Kunis, YkpaiHa

Llykposuun aiabeTt 2-ro tuny:
CYYACHiI MDKHOPOAHI HOCTAOHOBM,
nepcoHiPiKOBAHMN NIAXIA | peaAbHA
OMOYAQTOPHA NPAKTUKA

Pe3tome. 3aransHa KinbkicTb ftogedi i3 yykposum giabetom (L) 36inbLumTbes, 3a nporHo3om ekcneptis Mix-
HapoaHoi giabetnyHoi chenepadii, 3 463 mnH y 2019 poui 4o 578 mnH y 2030 poui i o 700 MiH y 2045 poui.
B ymoBax naHgemii COVID-19 xsopi Ha L[] 2-ro tuny 6inibLu Bpa3/nBi O[O 3apaxeHHs ¥ TSXHoro nepeodiry
natosnorii. [ligxoan [o BMO6OPY LYyKPO3HWXYBAasIbHOI Tepanii A/ JOCArHEeHHS [BeasibHoro riikeMiyHoro cratycy
3MIHIOKOTBECA 3 ypaxyBaHHSIM MOsIBU HOBUX JaHWX Mpo naTtoreHes ycknaaHeHs LY. Ha cborogHi npuviHsiTa KoHuenn-
uia iHgmeigyanizayii LyKpo3HUXyBasibHOI Tepanii, TO6TO Mifgoopy cxemu fiKyBaHHS 3 ypaxyBaHHSM BiJOMOCTEMN
PO KOHKPETHOIro nayieHTa, 0co6/MBOCTew nNepebiry i pusnKy po3BUTKY OiabETUYHUX yCKNaaHeHb. 3 ornagy Ha
30i/bLLIEHHS YaCTKU JII0[evi MOXUIIoro BiKYy JliKyBaHHs L[] 2-ro Tuny B Uiy BIKOBIV KaTeropii € ogHIeto 3 BaXimBnx
MeaunKo-coyianbHuX pobieM. AHTUrINEPIIKeMI3yro4a Tepanisi B Livi nonynsayii cTaHoBUTbL TPYAHOLYI Yepes nig-
BULLIEHWV PU3UK TIMNOrIiKeMmii, HasiBHICTb rosfiopraHHoi i KOMOpP6IgHOI NaTonorii, Lo ICTOTHO BrMBae Ha nepeoir
A 2-ro tuny. B ornsagi nitepatypu po3rfisgaroTbCsl MUTaHHS a4eKBaTHOMo NpU3HaYeHHs1 rnpenaparis, 30kpema
iHri6iTopie gunentuguanenTugasu-4. HasBHIiCTb y HUX nepenéaqyBaHoro LyKpO3HUXYBalbHOro eqhekTy 6e3 pu-
3UKIB rirorsikemivi, Jo6poi NepeHoCUMOCTI, CrPUATIINBOro CepLeBO-CYANHHOro rnoTeHuianay [O3BOJISIE LUMPOKO
BUKOPUCTOBYBATH iX y nauieHTiB 3 L[] 2-ro tvry siTHbOro vi Noxwsoro BiKY. AKLUEHT B orfisgi 3pobJieHo Ha [o-
cnipxerHss VERIFY, y skoMy BCTaHOBJIEHO, LLJO paHHs KOMGiHoBaHa Tepanisi BingarnintuHoM i3 MeTehopMiHOM Ha
49 % 3HWXKYE pU3VK BTPATU ITIIKEMIYHOIrO KOHTPOJIO, NepeBepLLye CTpaTerito noetarnHoi iHTeHcugikadii, 3a6es-
rneyye CTiVikuii KOHTPOSIb rJlikoBaHoro remorniobiHy (HbA1c) npotarom 5 pokis, 3abeanedye cTabiflbHO HUXYnii
piBeHb HbATc, Lo 0CO6/IMBO BaXXIMBO B NEpLLMI piK Tepariii 47151 yroBifibHEeHHS MporpecyBaHHs ycknaaHeHs L/
2-ro Tuny. ToMy paHHsI KOMGIHOBaHa Tepanisi BingarninTuHoM i MeTehopMiHOM y nauieHTiB i3 L 2-ro tnny mae
riepesarv Hag cTparerieto noetarnHoi iHTeHeuagikawii.

Knio4oBi cnoBa: yykposuii giabet 2-ro tuny; jiKyBaHHS; METGOPMIH; BingarsinTuH

3HauHa TOIIMPEHICTD i 3pOCTaHHS 3aXBOPIOBAHOCTI Ha
ykpoBuit niadet (LIJ1) no3Bonunu excriepram BOO3 Bu-
3HATU HAsIBHICTh enineMii HeiHdeK1iliHoro xapakTepy. 3a-
rajbHa KiibKicTs moneii i3 I/ 30iabmuThes, 32 MporHo3om
ekcneptiB MikHapoaHoi niadeTwanoi deneparii, 3 463 MiH y
2019 poui 10 578 mun y 2030 pouti Ta 700 mua B 2045 poui [1].
YV Garatbox KpaiHax CBiTy MUTaHHSIM OpTaHi3allii 10IOMOT 1
xBopuM Ha LIJ] HanexXuTh 0cobIMBa POJIb, aJKe 11e 3aXBO-
PIOBaHHS € MOJIEJIIIO JUISI BilMpalloBaHHSI HOBUX TiAXO/iB

y 3a0e3MeueHHi HaCTYITHOCTI TIePBUHHOI i CTieliai3oBaHOl
MEIMYHOI TOIMOMOTU JIOMASM i3 XpPOHIYHOIO MaTOJIOTIEO.
Kpim Toro, ocraHHiMM poKaMH y CBiTi BiI3HA4arOThCS ic-
TOTHi 3MiHM BiKOBOi CTPYKTYpHU HacejaeHHs. Haii0inpir xa-
paKTepHUM AeMorpadivHUMU SIBUIIEM Cy4aCHOI eIOXH 3a-
JINIIAETHCS TIpOTpecytoue 3ictapeHHs Jionei. Ha et yac
Ha ru1aHeTi mpokuBac 8,5 % moneit (617 MITH) BiKoM IToHa
65 pokiB, a 3a nmporHo3amu, 10 2050 poky Lieil MOKa3HUK
30i1bLIUThCs 10 17 % HacenaeHHs (1,6 muipa) [www.nia.nih.

© «MixHapopHWit eHIOKPUHONOTIYHMI XypHan» / «MexzayHapoaHbIii SHAOKpUHoNornyeckuii xypHan» / «International Journal of Endocrinology» («MiZnarodnij endokrinologicnij zurnal»), 2020
© Bupaseup 3acnascokuii 0.10. / U3patenn 3acnasckuit AKO. / Publisher Zaslavsky 0.Yu., 2020

i kopecnonpenuii: Maxbkis Bonogumup IBaHoBIY, JOKTOP MeANYHUX Hayk, npodecop, YkpaiHcbKuii HayKoBO-NPaKTUYHNIl LIEHTP eHAOKPUHHOI Xipyprii, TPaHCNNaHTaLii eHAOKPUHHIX OpraHiB i
TKaHuH MO3 YkpaiHu, Knocbkuii y3Bi3, 13a, m. Kuig, 01021, Ykpaita; e-mail: endocr@i.ua

For correspondence: Volodymyr Pankiv, MD, PhD, Professor, Ukrainian Research and Practical Centre of Endocrine Surgery, Transplantation of Endocrine Organs and Tissues of the Ministry of Health of
Ukraine, Klovsky Descent, 13a, Kyiv, 01021, Ukraine; e-mail: endocr@i.ua

Full list of author information is available at the end of the article.

Tom 16, N2 6, 2020 www.mif-ua.com, http://iej.zaslavsky.com.ua 33



OrAsa Aitepatypum /Literature Review/

4]

gov/news/worlds-older-population-grows-dramatically].
[1pu 36inbIIeHH]I BiKY 3Ha4HO 3pocTae moiupeHictb LI
2-TO TUILY, YOMY CIIpHSE i OiNblIa TPUBATICTh KUTTS Ha-
ceJieHHs. 3a faHUMU 9-ro BUIAHHS ATjacy niabety Mix-
HaponHoi aiadetuunoi denepaii (2019), 20 % mozaeii Bi-
KoM TToHaj 65 pokiB Matoth LIJI [1]. OTXe, Koau MaeThCst
npo LI 2-ro tumy, Hi y KOro€ He BUHMKA€E CYMHIBiB, 1110
e macmTabHe OaraTohakTOpHE 3aXBOPIOBAHHS — OIHA
3 HalCeplO3HIINX MEIUKO-COLiaIbHUX i €KOHOMIUHMX
npobJieM Cy4acHOI OXOPOHM 300POB’S.

ITporpecysanns npu LI MmakpoBacKyasipHUX (imemiv-
Ha XBopo0a ceplis, liepedpoBacKyJ/sspHa XBOpoba, XpoHiu-
Hi 00JIiTepyIoUi 3aXBOPIOBAHHS ITepUdepUIHNX apTepiit) i
MiKpOBacKyJsIpHUX (AiabeTuyHa peTHHO-, Hedpo- i Hell-
poriarisi) yckjiaJHeHb BUBOJAWTD 1[I0 TATOJIOTII0 Ha TPETE
Micle cepell MPUUYMH CMEPTHOCTI MicJIsl cepLeBO-CYIMHHOL
Ta OHKOJIOTiuHOI maToJiorii. CMepTHICTh Bill CepleBO-CYy-
TUHHUX TPUYUH y xBopux Ha LI 2-ro Tury BTpuui Bulla,
HixX y monysiii 3arasiom. B ymoBax nanaemii COVID-19
xBopi Ha LIJI 2-ro Tty OiibIlI Bpa3iuBi 10 3apaxkKeHHs i
TSKYOTO Tiepebiry maToJiorii [2].

IIpu BcranosnenHi aiarno3y L/ monan 50 % xBopux
yXe MarmTb MiKpo- i MaKpOCYIMHHI diaOeTWYHi yCKIaml-
HEHHs, a BapTiCTb aMOyJIaTOpHOI MEIUYHOI TOIOMOIH 3a
HasIBHOCTI ycKIamHeHb 3pocTae Bin 3 1o 13 pasis [3]. Tinb-
KM paHHs epeKTuBHA 6aratogakropHa Teparis LI/ 3maTHa
3a0€3IMeYnTH JOBrOCTPOKOBI MIEpeBaru 1isl MalieHTiB.

Mera nikyBaHHs LI 2-ro Triy — Ge3re4yHe J0CSTHeH-
Hs1 MeTabOJIiYHOTO KOHTPOJII0, TOOTO MiATPUMAHHS OTNITH-
MaJIbHUX JJIs Tali€eHTa LiJbOBUX 3HAYEHb IJIiKeMii, Io-
Ka3HUKIB JIiMiTHOro 00MiHY i IMdpP apTepiaJbHOIO TUCKY
(AT). Ilpu upbomMy 0OOB’SI3KOBUIA iHAWBIMyaTbHUN TTAXIIT
10 JIIKYBaHHS XBOPUX.

Posrissmaroun pe3ynsraTé MiXKHAPOIHUX i BITYM3HSIHUX
JOCJTIIKEHb, @ TAKOX BPAaXOBYIOUM TPUBAJIUI BIACHUI J10-
CBin JTikyBaHHs malieHTiB i3 LI, Ha migcTaBi cydacHUX Ha-
CTaHOB Ta AJITOPUTMIB [4, 5] MOXXHA MofaTH AesIKi MiACYMKH.

Ilinxoau no BUOOPY LIYKPO3HMKYBAJIBHOI Tepartii 11si
IOCSITHEHHS iIeajJbHOIO IJIKEMIYHOTO CTaTycy 3MiHIO-
IOThCSl 3 OIJISIAY Ha TOSIBY HOBUX JaHUX TIPO MaTOreHe3
yckiangHeHs /1. Ha choromni npuiiHsATa KOHIEMIis iHIUBi-
Ayanizanii yKpo3HMKYBAJIbHOI Tepanii, ToOTO mindopy cxe-
MH JIKYBaHHS 3 ypaxXyBaHHSM BiloMocCTeil PO KOHKPETHOTO
namieHTa, 0co0MBOCTEl Mepediry i PpU3HMKY PO3BUTKY Jia-
OeTHYHUX YCKJIaJHeHb. [1py 1IbOMY Ha TIepIIuii IJIaH, KPiM
e(eKTUBHOCTI IIyKPO3HWXKYBAJIBHOI 1Iii, BUXOOUTH Oe3IeKa
3AIMCHIOBAHOI Tepallil, HacaMIiepe/ 1040 YaCTOTH 1 TSK-
KOCTi rinmoriikemiii. PilieHHs1 mpo BuOip mpemapaty s
iHiniaIii yKpo3HMXKYBaJbHOI Teparlil MpuiMaeTbcs KJli-
HIIUCTOM Y KOXKHOMY KOHKPETHOMY BUIIA[IKy BUXOASYM 3
IHIWBIIyaJIbHOTO CTATYCY Malli€HTA.

CyyacHe ymnpaBJiHHSI 3aXBOPIOBaHHSM Iiependayvae
HU3KY 3aXO[iB: HaBYAHHS I CaMOKOHTPOJIb, NOCSATHEHHS
LJTOBUX TTIOKa3HUKIB BYTJIEBOIHOTO OOMiHY 03 PU3UKY Ti-
norjikemii, Kopekilist pakTopiB pu3MKy PO3BUTKY CEpLIEBO-
cynnHHMX 3axBopioBaHb (CC3), 3HKeHHS MacH Tita. Bono
nependayvae iHAWBITyaIbHUI TAXIT 10 BUBHAYEHHSI LIbO-
BUX PiBHIB ITOKa3HUKIB i BUOOPY aHTUTINEPIIiKeMi3yI0uoro
npenapary. [IpiopureTroM y itoro BuOOpi € e(PeKTUBHICTDL
i Oe3meka IIOO0 PU3UKY PO3BUTKY TiIlOIJIiKEMii, a TaKoxk

BiZICYTHICTb BIUIMBY Ha Macy TiJIa, 3pY4YHICTb TPUHOMY, J10-
CTYITHICTb, HASIBHICTh IUIEHOTPOITHUX e€(eKTiB, TPUBAIICTh
MMO3UTUBHOTO e(PeKTY, CIIPUSITIMBMIL BIUIUB Ha TiepeOir LIJT.

3 orjisany Ha 30iIbIIeHHS YaCTKU JIIOAeH IMTOXWIOTO BiKy
sikyBaHHs LIL 2-ro Turty B 11ili BiKOBiii KaTeTopii € OJHIEI0
3 BaXXJIMBUX MEIUKO-COLiaIbHUX MpoOeM. AHTUTINEPIJTi-
KeMi3yioua Teparlis B IIiil IOITyJISIii CTAHOBUTH TPYIHOIIIL
yepe3 MiIBUILEHUN PU3MK TillOrTiKeMii, HasBHICTb MOJIi-
OpraHHoOi i KOMOPOiAHOI MAaTOJIOril, 1110 iCTOTHO BILIMBA€E
Ha niepe6ir LI/ 2-ro Tumy. ¥ nauienTis i3 LI 2-ro Tumy no-
XUJIOTO BiKY YacTille AiarHoCTyIoTh Taki cynyTHi CC3, sk
apTepiajibHa TiMepTeH3isl, MOPYIIEHHS CEepPLIEBOTO PUTMY,
ilremMiyHa XBopoOa ceplis, 1iepeOpOoBaCKY/ISIPHI PO3JIaIH.
Ha 11 menemxmenTy 5K 111 2-ro Tumy, TaK i KoMOpOigHOL
MaToJioTii opMyeThCs TIpobIeMa ToJtinmparmasii [6].

V mauienTin i3 LI/l 2-ro iy cTapiiioi BiKoBoi KaTeropii
HabaraTo yacrillle, HixX y JIiTHiX 0ci0 6e3 11bOoro 3aXBOpPIO-
BaHHSI, BiI3HAYAIOTHCSI KOTHITMBHI MOPYIIeHHs. 3a3Buyaii
BOHUM TIOJISITAIOTh Y WIBUIKIA BTOMJIIOBAHOCTI, HealeK-
BaTHUX €MOLIMHMX peaklisiX, MOriplIeHHi rmam’sTi, yBa-
'y, OUIBII MOBLUILHOMY 3aCBOEHHI HOBMX HAaBUYOK TOIIIO.
Ha moctymnoBe mporpecyBaHHSI KOTHITUBHOT ITUCHYHKIIIT
BIUIMBAaIOTh TpuBajiicTh LIJI 2-ro Tumy, He3amaoBiIbHUIA
KOHTPOJIb IIiKeMii, siBuIla rimoriikemii [7]. BaxiauBo min-
KPECJIMTHU, 1110 KOTHITUBHA TUCHYHKILiSI € PaKTOPOM HU3B-
KOI TIPUXUJIBHOCTI JIOAMHU A0 OyIb-sKOi Teparii (y ToMy
YUCJi IIYKPO3HWXKYBaJIbHOI), TOTIpIICHHS TIiKeMi4YHOTO
KOHTPOJIIO, 1110, 6€3yMOBHO, ITOTPeOYE IPOCTIIIOl CXeMU
nmikyBaHHs. PairioHanbHa, Oe3IleyHa OO0 TilOTJIiKeMilt
LIYKPO3HMXYBaJIbHa Tepartisi YIOBUJIbHIOE TTPOLIEC PO3BU-
TKY KOTHITUBHOI AUCHYHKIII.

Ho 25—35 % xBopux Ha LIJ] 2-ro TUMy B JIITHBOMY Billi
CTpaxaaloTh Bill €Ii30/iB AeMpecii, 1110 3HAYHO MEePEBUIILYE
aHAJIOTIYHMI ITOKA3HUK Y 3aTrajibHili rTomyssanii. HasBHicTh
JIETIPECUBHUX CTaHIB MOTIPIIYE TJiKEMIYHUI KOHTPOIb,
1110 0OYMOBJIEHO 3HIKEHHSIM (hi3MUHOI aKTUBHOCTI, 301/1b-
IIEHHSM MacH Tijla, a TaKOX HEIOCTaTHIM BUKOHAHHSIM
peKoMeHallilt JikapiB.

VY nroneii ITHBOTO ¥ MOXMJIOTO BiKYy (4acTile XiHOK)
HEPIJKO CIIOCTEPIra€eThCsl HETPUMAHHS Ceyi, 1110 TAKOX He-
raTMBHO BIUIMBA€E Ha fKicTh XXutTsa. V. Huyen y cBoemy
nociimkeHHi 3a yyactio 322 mauieHTiB i3 LI 2-ro tumy
(cepenHiit Bik 74,80 * 8,28 poKy) BUSIBUB 3HAYHY ITOIIM-
peHicTh HeTpuMaHHS ceui (65,2 %). BcraHoBieHO, IO
MOXUJINM BiK, TpuBajiicTh LI/ 2-ro Tumy, piBeHb IJIiKeMil
Harie, mIikoBaHoro reMoryodiHy (HbAlc), korHitTusHi
MOPYIIEHHST i HasIBHICTb ToJIinmparMasii 1moB’si3aHi 3 ITij-
BUIIIEHUM PU3UMKOM PO3BUTKY HETPMMAHHS Cedi B JIITHIX
xBopux i3 LIJ1 2-ro Tumy [8].

3 BiKOM 30iIBIIYETbCSA PU3UK 3HEBOTHEHHS, YOMY CIIPHSI-
10Th 3MEHIIeHHs KiJIbKOCTi BOIM B OPraHi3Mi Ha TIi cTapiHHs,
3HIZKEHHS IOPOry CHPUAHATTS CNpary B rimoranamyci, 3MiHu
i XBOPOOU CeYOBHALTHLHOI crcTeMH. XPOHIUHA TileprimikeMis,
MOJIiypisi 101ATKOBO MOXKYTh NMOCHJIIOBATH NMOPYIIEHHSI BOJI-
HOro 0anancy B nauientis i3 LI 2-ro Tumy.

JlitHi nauienTu 3 L1 2-T10 THITY CXUJIBHI 0 BUILIOTO PU-
3UKY PO3BUTKY TilOIIiKeMii MOPiBHIHO 3 0co0aMu OibIln
MoJiogoro Biky. JJoOpe Bimomo, IIo BiK Iami€eHTa caM II0
c00i € BaxJIMBUM (haKTOPOM PU3MKY rinoriikemii. 3rigHo
3 pesyabratamMu gociimkeHb ACCORD i ADVANCE, nHa
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KOXEH JONAaTKOBUI PiK XUTTS 4acTOTa TSIXKKOI Tiloriike-
Mii 30ibIyeThest Ha 3 i 5 % BigmosigHo. OcobIMBO BUCO-
KM pM3MK TillOIIiKeMii BiZ3HA4a€eThCs B 0Ci0 cTapedyoro
BiKy. [imormiikemii B Oyab-sIKOMY Billi 30iUIBIIYIOTE PU3UK
KapJioBacKYJISIPHOI i 3arajibHOi CMEPTHOCTI, ajie 3a3BrUYait
0CO0JIMBO YYTIIMBUMU 3JIUIIAIOTHCS MAlli€HTH JIITHBOTO i
CTapeyoro BiKy, 17151 IKMX HaBiTh Jierka 200 6e3cMMIITOMHA
TiTrormikeMist € cepiiodHol Hebe3mnekoro. [imormikemiuHi
eMi301 MOXYTb MaTW HECHPUSITIMBI HACIIIKU HE JIUIIE
IJIS CepLIeBO-CYIMHHOI cucTeMu (TocTpuil iH(papKT Mio-
Kapja, iHCYJIbT, TIMepTOHIYHUN KpU3, MMOPYIIEHHS ceplie-
BOTO PUTMY); BOHU YACTO CYNPOBOIXKYIOTHCS MaAiHHSIMU
Ta iX HacaigKaMu (IIepejioMH, TpaBMU T'OJIOBU, CyOIypaib-
Hi reMaTOMH TOIIO), MOTiPIIYIOTh KOTHITUBHY (BYHKILiIO,
CMPUSIIOTH AeMeHIlil [9].

JlikyBanust L] 2-ro tumy norpedye peTeibHOro po3-
IJISIAY CYTYTHIX CUHIPOMIB i CTaHiB, SIKi 301IbIIYIOTH PU3MK
yckiagHeHb. OmHAK, OKpIM ypaXyBaHHSI HEOE3IEeKHU Tillo-
TJIiKeMil B JTITHbOMY Billi, IJIIKEMIYHUI KOHTPOJIb 3aUIIa-
€TbCSl BAXJIMBUM UYMHHUKOM 3aro0iraHHs iabeTUYHUM
YCKJIQJIHEHHSIM (4acTo JIETaTbHUM), TIPOIOBXKEHHS XXUTTS,
a TaKOX MOKpalllaHHS SIKOCTi XUTT. Bigomo, 1o pusnk
PO3BUTKY MaKpOCYIMHHMX YCKJIaIHEHb Y JIITHIX Malli€H-
TiB 3HAYHO BULIMIA, HIXX Y XBOPUX MOJIOIOTO i CEPEHBOTO
BiKy i3 LI 2-ro tumy [10]. Ha choromsi Bce 11e oOMexkeHa
KIUJTBKiCTh OMYOIiKOBAaHUX AOCIIiIKEHD 3 BUBUCHHSI BIUTUBY
AHTUTINEPIIiKeMi3yo4ol Teparii Ha cepleBO-CyAUHHI Ta
iHIIi YCKJTaIHEHHST, CM@PTHICTD Y LIil TTOITyJIsILii IMalieHTiB.
3okpema, HaBiTh y gocaimkeHHss UKPDS He Oyiau BKItO-
YyeHi 0coOM BiKOM ITOHa 65 POKiB.

Jlo 1LyKpO3HMXXYBaJIbHUX TMpenapariB, 110 3acTOCO-
BYIOTbCSI B OCi0 ITOXWJIOTO BiKY, BHCYBalOTbCS OCOOIM-
Bi BUMOTHU: MiHIMaJIbHUI PU3MK PO3BUTKY TillOTJIiKEMil,
cepleBO-CyaIMHHa Oe3rneKka, BiICyTHICTh He(po-, rernaro-
TOKCUYHOCTi, MPOCTUM, 3PYYHUU PEXUM MPUKUOMY; II0-

OiuHi eekTH Teparii MOBUHHI Oyt He3HauHumMu [11]. 1o
TOTO X Yy JIITHIX XBOPUX 3HAYHO YacCTillle TPATISIETbCS XPO-
HigHa xBopoba HupoK (XXH), 1mo ooMexye BUOip 1IyKpo-
3HIKYBaJIBHOTO Tipernapaty. [1py 1iboMy Takox Citij Bpa-
XOBYBaTH CYMYTHi 3aXBOPIOBAHHSI i CIIOCOOM iX JIiKyBaHHSI.

VY xiiHiuHi# npakTuii st Bu3HaYeHHst HbAlc y 6iib-
IIOCTi BUMAJAKIB TMALliEHTA 3MYIIEHI CaMOCTIiiHO oOrLIa-
yyBaTU OJaHe AocmimkeHHs. Kpim Toro, 3 i€l mpuuvHA
IUJTSI KOHTPOJIIO IIiKeMii BUKOPUCTOBYIOThCS TJIKEMiUYHUI
npodisb ado emizoauyHe BHU3HAYEHHS IJIIOKO3W HaTIIe,
110 TIPU3BOJIUTD 0O 30iBIIIEHHST YaCTOTU SIK Tinep-, Tak i
TiMONIiKeMiYHUX CTaHiB. Y OLIbILIOCTI MAalli€EHTIB BiCYyTHS
aJeKBaTHA OIiHKA IIYKPO3HIKYBaJIbHOI Tepallii, OCKiIbKI
il KOpeKIlisi HepiIKO MPOBOAUTHLCSI Ha MiACTaBi eMi30an4-
HOTO BU3HAYEHHS piBHS TJIikeMii (Tab. 1).

HesanexHo Bin BUOOpy JIikapchbKOTo mpernapary 3MiHa
CIOCO0Y XUTTS XBOPOTO € TOJJOBHUM YMHHUKOM i TTOBUH-
Ha CyNpOBOJKYBaTH Oyab-sIKWil BapiaHT Teparii. Momu-
¢ikallist cmocody XKUTTS i TimoKajaopiliHe xapuyyBaHHS He-
OJIMiHHO CTIPUSITUMYTh 3HUXKEHHIO MaCH Tijla, SMEHILIEHHIO
IHCYJIIHOPE3UCTEHTHOCTI i, BilMOBIAHO, MOKpaIlaHHIO TJIi-
KEMiYHOTro KOHTposto. KpiM mo3uTuBHOrO BILIMBY Ha 3a-
3Ha4YeHi MOKa3HUKU, CXyTHEeHHS i (pi3nuHi HaBaHTaKEeHHS
MOKPAaIIyIOTh IIPOTrHO3 IIOA0 CYIIyTHbOI CEPLIEeBO-CYIMHHOI
aToJIoril, 3MEHIIIYIOYM TaKi YMHHUKKU PUBUKY, K apTepi-
ajibHa TiMepTeH3is, aTeporeHHUiA Mpodiib JimiAiB KpoBi
toio. BaxiuBum acniekroM MeHemkMeHTY LI € popmy-
BaHHSI B MallieHTa HABMYOK CAMOKOHTPOJIIO, aJlKe JTIIoIUHA
3 I/l Mae BMiTH po3Ili3HaBaTU Ta BYACHO yCyBaTH SIBUILIA
rinoriikemii, a TakoX 3MiHIOBaTH Teparilo Tif KepiBHU-
LITBOM MEIUYHOTO MEePCOHAY 151 JOCSATHEHHS LiJIbOBOTO
piBHs Tikemii i HbAlc.

Ha nouarky meaukamento3Hoi Tepamii IIJI 2-ro Tumy
rocmiTajizamis B cTamioHap NOTPiOHA JIMIIIE B OKPEMHX CHTY-
anisix, KoJam iioro mMasiecranisi CynpoBOIKYETbCA THKKH-

Ta6bnuys 1. Mpob6nemu peanisauii cy4yacHux HacTaHoOB 3 HaflaHHs1 BOMOMOIY XBOPUM
Ha LyKpoBui giabet 2-ro Tuny B aMynaTopHiui npaktnyi

MeHepxmeHT L HactaHoBM

KniHiyHa npakTukKa

PaHHs giarHocTuka
yeHHs HbA1c, rnikemii

MepopanbHWUiA rMKO30TONEPaHTHNIA
TeCT B OCI6 i3 rpynu pu3aunky, BU3Ha-

BigcyTHicTb gmucnaHcepuaadii HaceneHHsi, BUSB-
neHHs L 3a 3BepHEHHAM, konu Tpueanictb LI
Ha MOMEHT fiarHOCTUKM focsarae 5—7 pokis

Hae4aHHsa nogei i3 LA

3hiNCHIOETbCS PANOHHMMM EHO0KPU-
Hororamu a6o CiMmerHUMU nikapsamMm
3a nporpamoto «LLkona gns nauieHTiB
3 LYKpOBUM fiabeToM»

BigcyTHicTb HOpmaTuBHOI 6231, NPOBOANTLCA
eni3on4Ho NikapsMK pisHUX creuianbHOCTEN,
iHOZi MPOMOHYIOTLCA BPOLLYPU A1 CAMOCTINHOro
O3HaNOMIIEHHS

CaMOKOHTpOsb

MauieHT noBMHEH MaTw iHaMBIQyasnb-
HWIA FTIOKOMETP | NepPioAnYHO BUMIpIO-
BaTu piBEHb rNikeMii

3abesne4eHHs iHaMBigyanbHUMK Npunagamm ca-
MOKOHTPOJIKO cTaHoBUTL Bif 20 go 55 %, B1ucoka

BapTICTb TECT-CMY>KOK 3yMOBJTIOE 3[iICHEHHS ca-
MOKOHTPOJTIO INLLIE MPWU NOTIPLUEHHI CaMONoYyTTS

KoHTponb 3a nepebirom

un

BumiptoBaHHs piBHA HbA1c

3AiNCHIOETBCSA NKWLLE B YACTUHU XBOPUX

Ornsag ogpTanbMosnora, HeBposora,

nf&ﬁgfg;:'(a BU3HA4YEHHS LUBUOKOCTI KIy604YKOBOI 3AiNCHIOETLCS NULLE YACTKOBO
y dinbTpauii, ans6yMiHypii, ninigorpamm
Y 6aratbox Bunagkax npoBofAMTLCA MOHOTepanis
Mpenapat nepLuoro BM60py — MeT- NOXiZHUMU CYNbPOHINCEYOBMHUN, 63 KOPEKLi
TikyBaHHs hOpPMiH, NPU3HAYEHHS CTATUHIB, ninigHuX nopyLueHs i pisHa AT, BUcoka vacTtoTta

kopekuis AT, cBoevacHa iHTeHcudika-
Lis Tepanii

npu3HaYeHb nNpenaparie 3 HeJoBeOeHO edek-
TUBHICTIO, BiACYTHA CBOEYacHa iHTeHcudikauis
Tepanii, komneHcauia LA —y 20-30 %
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MH MeTA0OJiYHUMH TOPYIMIEHHSAMH: BUPAKEHUM 3HUKEHHSIM
MAacH TiJia, CIParolo, noJiypiero, Aiade THYHNM KeTOAIMI030M,
rinepocMosspHicTIO. B inmmx Bumaakax ininiamiro i Kopekuiio
Tepanii MO2KHA 3/1iliCHIOBATH B aMOY/IaTOPHUX YMOBAX.

IHiianis MyKpo3HMKyBaJabHOI Teparlii — OfgHe 3 aKTy-
aJIbHUX TTMTaHb CyYacHOI AiabeToorii. 3arajoM MporoHy-
€ThCS 3 OCHOBHI BapiaHTu cTapToBoi Tepamii LI/ 3anexHo
Bim piBas1 HbAlc. [Ipu piBHi HbAlc, mo He mepeBuUIIye
7,5 %, peKOMEHIYETLCS PO3MOYMHATH JTIKYBaHHS 3i 3MiHU
CIIOCO0Y XKUTTS i MOHOTepartii meTopminoM. [1pu Bubopi
KOHKPETHOTO Tperapary cJiji BABa;K€HO BpaxOByBaTH I10-
TeHILIiHY IBUAKICTh 3HIKeHHST HbAlc, ouikyBaHi Bigma-
JIeHI mepeBaru, 0e3IeKy, a TaKOX MOXKJIMBI MO0iuHi epeK-
TU, TIEPEHOCUMICTb, MPUXWIbHICTh MalliEHTA 10 JiKyBaHHS
1 HeTJIKeMiuHi e(peKTH.

IIpenapaTom mnepiroro BUOOPY, 3TiIHO 3 MPaKTUYHO
BCiMa CyJyacHHMMH KepiBHULITBaMH, € MeT(hOpMiH. IHau-
BilyaJIbHU TTiIXia 10 XBOPOTO i, BiAMOBiIHO, BU3HAUYEHHS
iHAUBiTyaIbHOTO 1iaboBOro piBHsI HbAlc nexath B oCHO-
Bi BHMOOpY cTparerii IIyKpO3HIKYBAJIHHOIO JIiKyBaHHSI.
Hacamnepen ciii BpaxoByBaTH BiK MalliEHTa, TPUBAIICTh
XBOpPOOU, HAsIBHICTh CEPHO3HUX YCKJIaAHEHb, PU3UK PO3-
BUTKY TSDKKUX TimoriikeMiit. JloBemeHO, IO cepleBO-CYy-
IWHHI YCKJaJAHEHHSI U JieTaJlbHUM KiHelb HaiyacTiiie
TPAIUISIIOTHCS B MAIIEHTIB i3 TIMOITiKeMiYHUMH eITi30JaMu1
(0co6a1BO 3 TSKKMMM TinoraikeMissmu). He minssirae cym-
HiBY IOLIbHICTb BCTAHOBJICHHS iHAMBIAYyaJIbHOTO LILJIHO-
BOTO PiBHS IYKPO3HWXKYBaJIbHOI Teparlii 3a MOKa3HUKOM
HbAlc.

PosrnourHatouu jlikyBaHHs 3 HeBeJiiKoi 1031 (500 mr/mno-
0y), MOXHa MiHiMi3yBaTu HeOaxkaHi epeKTu MeTPOopMiHy
3 0OKYy KMIIIKOBOTO TPaKTY, MOBIJTbHO 30UIBIIYIOUN 103y
npernapary MpoTIroM IeKiIbKOX THXKHIB. BuKopucTaHHs
MeTHOPMiHY 00MEXKYETHCS MOPYIIEHHIM (DYHKIIII HUPOK,
BiH MIPOTUIOKA3aHUI TIPU IIBUAKOCTI KJIIyOOUYKOBOI (Dijib-
tpawii (IHK®) < 30 mu/xB/1,73 M2 TakoX c1im mam’siTaTu,
o 1060Ba 1o3a MeTGOpMiHYy He TTOBMHHA ITepEeBUIILYBATH
1000 mr y paszi ITK®D 30—44 mu/x8/1,73 m2.

CraHu, SIKi CyNpOBOIXYIOThCS TilMOKCi€l0 (TOCTpa He-
JIOCTaTHICTh MO3KOBOI'O KPOBOOOITY, ceplieBa, JereHeBa He-
JIOCTaTHICTh, iH(apKT MioKapaa, aHeMis TOIIO), IIeYiHKOBa
HEIOCTaTHICTh, XPOHIYHUIA aJIKOTOJIi3M, TOCTPi CTaHU 3 IO~
pylIeHHSIM (YHKIIII HUPOK (merimparailisi, rocTpa iH(peK-
11is1, I0K), alu103 Oy/ib-SKOTO TeHe3y € TPOTUTIOKA3aHHSI -
MM 1100 3acTocyBaHHsI MeTopminy [12]. Ciin mam’arartu,
III0 B YaCTUHU XBOPMX TPUBAJIC JIIKyBaHHS MET(POPMIHOM
aCOLIIOEThCS 3i 3HUKEHHSIM CHPOBATKOBUX KOHLIEHTPALIiit
BiTamiHy B, ,, 10 MOTEHLIHO MOXE MPU3BOAUTHU 10 301Ib-
IIEHHST HasIBHUX KOTHITMBHMX MOpPYIIeHb [13].

IIpu HemepeHocuMoOCTi ab0 HAasIBHOCTI IMPOTHUIIOKA-
3aHb WIOA0 TMPU3HAYEHHS MeT(hOpPMiHY albTepHATHBOIO
3a3BMYAll € TIpU3HAYEHHS MOXiTHUX CYJb(MOHIICEYOBUHU
(ITCC). Takox ix HaityacTillle BUKOPUCTOBYIOTh IS iH-
TeHcubiKallil IyKpO3HUXYBaJIbHOI Tepartii B pa3i Heedek-
TUBHOCTI MOHOTepaIrii MmetopMiHOM. K yxKe 3a3Havano-
csl, BKpail HeOe3MeYHUM MOOIYHUM e(eKTOM IIi€i TPyIu
LIYKPO3HIKYIOUMX MperapariB Ij1s XBOPUX CTapIloi BiKO-
BOI KaTeropii € po3BUTOK rinoriikemii. Pazom 3 Tum roka-
3aHO, 1110 PU3MK TiMOIJiKeMil 3aJIeXKUTh Bill TPUBAIOCTI dil
Ta ocobauBocTeit Metadomizmy [1CC [14].

IHriGiTopy HATPIK-IIIOKO3HOrO KOTpaHCcTIopTepa 2, sIKi
OJIOKYIOTh peabCcopO11ifo TJIIOKO3M B HUPKaX i 301JIbIIYIOTh
[JIIOKO3YPilo, MalOTh BUCOKY €(DEeKTUBHICTh i HU3bKUM pU-
3UK PO3BUTKY TilOMTiIKEMiYHUX CTaHiB. 3TiHO 3 PEKOMEH-
JaLlisiMM, B JIITHbOMY Billi CJIiJ1 3aCTOCOBYBATH 11i penapa-
T 3 00EPEXHICTIO I YHUKATU MOETHAHHS 3 IiypeTUKAMMU.
HeoOxigHuit peTebHUIT KOHTPOJIb JTiKyBaHHS 3 OTJISIAY Ha
PM3UK PO3BUTKY JeTiapaTallii Ta OpTOCTaTUYHOI TillOTO-
Hii, a TaKOX 0cOo0JIMBa 00EPEXHICTh MTOBUHHA OYTH 1110710
JIITHIX Mali€HTIB 3 MiABUILEHUM PU3UKOM CEYOCTATEBUX
iH(eKII i HeTpUMaHHSIM cedi. Y HelloIaBHbOMY MeTa-
aHaJizi [15] BKa3yeThbcsl Ha BiICYTHICTb CUCTEMHOTIO OIJISI-
Iy CTOCOBHO 3arajibHOi Oe3MeKu iHTiOiTopiB HaTpiii-Tio-
KO3HOTO KOTpaHcrnopTepa 2 (opiBHSIHO 3 MJ1anedo) npu ix
BUKOPHMCTAaHHI B KJIIHIYHMX YMOBaX.

KoHnuernitisi 3HmxeHoro edekry iHkpetuHiB mipu LIJT
2-ro TUIly CTaja IATPYHTSM ISl BIPOBAaIKEHHS B KJIi-
HiYHY TIpaKTUKY iHTIOITOpiB AurnenTuawInenTuaazu-4
(iATII1-4) [16]. 3 MOMEHTY MOSIBU B KJIiHIUHiil TpaKTHIIi
i[I1I1-4 yBara no Hux He ciabmae. Hagsuicts y i/II1I1-4
nependavyyBaHOro LYKPO3HUXYBaIbHOTO edekTy 0e3 pu-
3UKiB TilOIjikeMili, moOpoi MepeHOCUMOCTi, CIIPUSITIN-
BOTO CEpIIEBO-CYIMHHOIO TOTEHLIialy T03BOJISIE HINPOKO
BUKOPUCTOBYBATH iX y mauieHTiB 3 111 2-r0o Ty JiTHBO-
ro it moxusoro Biky [17]. Ilpu nuboMy B mami€eHTiB MOXUIOTO
BiKY, KpiM MeT¢opMiHy, nepeBary MalOTh NpenapaTy 3 rpynu
iITII1-4, gKi BiA3HAYAIOTHCSA HAWOLILIN CIPUATIMBHM IPO-
(binem Ge3mexu, y TOMy YHCITi OO0 PO3BUTKY TiMoLTiKeMii.

Mexani3m aii i/II111-4 nmonsirae B IpUrHiYeHHi aKTUB-
Hocti pepmenty [AT1I1-4, 3aBassku oMy CITOBITBHIOETHCS
pyiiHyBaHHS TiokaroHononioHoro nentumy 1 (ITITI-1)
i TJII0KO303a/IeXKHOIO iHCYJIiHOTPOITHOIO ITOJIMNEIITUIY
(T'IIT), NposOHTYETHCSI B3aEMOJiSI LIMX TOPMOHIB 3i crie-
HuGpIYHUMU pelenTopaMu i Jisl Ha piBHiI OpraHiB-Milie-
Heit [18]. s KiIiHIYHOT TpaKTUKKU BaxuBo, 1o ilIT11-4
MaIOTh [IIOKO303aJIeXKHUI MEXaHi3M [il, 3aBASKU YOMY X
MIPUIOM acOLiiOBaHMI 3 HU3bKIM PU3UKOM TilOTJIiKeMil.
Lle € He3anepeyHOI MepeBarolo Ijisi 0cid MOXMIOro BiKY,
0CO0JIMBO 3 MAKPOCYAMHHOIO MATOJIOTI€I0, TAlli€EHTIB 3 BU-
COKMM PU3UKOM Tinorjikemii (Harpukiam, mpu XXH).

Vce 111e 3aIMIIAETHCS BiAKPUTUM MTUTAHHS TIPO MOXJTH -
Bi mieiiorponHi edexTu i[AI1I1-4, He3amexHi Bim BILIMBY
Ha TiikeMmito. BOHM MOXYTb MaTu MEBHE KJIiHIYHE 3Ha-
YeHHS ISl 3a00iraHHsI pO3BUTKY XPOHIUHUX YCKJIaAHEHb
LI 2-ro Tumny i mpuBecTH A0 MOKpaIlaHHSI IMPOrHO3Y 3a-
xBopioBaHHs. IHrioyBanns I'TIII-1 i I'II1 3a momomoroio
MAIII1-4 — ue He enuHUIT npoliec, ae 3amisiHuii e dep-
MeHT. /1o ioro cyOcTpaTiB HajexXaTh IIe i iHII MOJIEKYJIH,
y TOMY YKCJTIi HEHPOTIENITUIN, XeMOKIHU, BA30AKTUBHI TeT-
TUIM, HUTOKIHU (HeiponenTun Y, mentus Y, CTpoMaJbHUMI
ritTnHHUN daktop la/SDF-1a i 18/CXCL12, xemorak-
CUYHUI 010K rpaHyouTiB-2/CXCL6, MmakpodaraabHUi
xemokiH CCL22/MDC Tto110), siki 6epyThb yuacTb y pi3sHUX
0ioJI0riyHMX IpoLecax, cepell IKUX 0CO0JMBO BaXJIUBI 3a-
MMaJIbHi, IMyHHI peakiiii, pereHepalis, YyTJIMBiCTh TKAHUH
J10 iHCYJIiHY.

[lopsin 3 KOHTpoOJIeM IIiKeMii 3a3HaueHi e(peKTU B 10B-
TOCTPOKOBIi#l MEPCTIEKTUBI MOXYTh MO3UTUBHO BILJIMBATU
Ha KapaiompoTeKTHMBHi MexaHizMu [19]. OmybsaikoBaHi
BimomocTi 1mipo 3matHicTh i/II1I1-4 mokpaimyBatn eHIoOTe-
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JanpHy (PYHKIIiI0, 30UIBIIYyBAaTH KiJIBKiCTh i aKTUBHICTb
€HAO0TeiaJIbHUX KJTITUH, 3HMXKYBAaTU KOHIIEHTpaIlil mpo3a-
HaJbHUX MapKepiB, BUPAXKEHICTb OKMCIIOBAILHOTO CTPECY,
3MEHIIyBaTy aibOyMiHypito [20].

Pa3oM 3 TuM olliHKa i aHaJ1i3 peaqbHOI KJIiHIYHOI ITpaK-
TUKU JiikyBaHHS L] 2-ro Tumy MO3BOJISIIOTH Mi3HATUCS
MNpPiOpUTETH JiKapiB y BUOOPi TAKTUKU IS MALIIEHTIB I1O-
XUJIOTO 1 CTapeyoro BiKy 3 OIJISLY Ha Pi3HOMAHITHICTb I1y-
KPO3HUXKYBaJIbHUX 3aCO0iB.

Ha miacraBi maHux, OTpMMaHMX 3a JOIOMOIOIO €JIeK-
tponHoi 6a3u CLLA (MarketScan, Medicare Supplemental
Database), iHillililoBaHO JOCTiTXKEHHS 3 METOIO OTPUMAHHS
iH(popMmallii mpo pyTMHHY IPaKTUKY BEAEHHS XBOPUX Ha
LIJT 2-ro TUITy MOXWJIOTO BiKY Ha CTAapTi IyKPO3HMKYBaJIb-
Hoi Teparii [21]. KpurepissMu BKJIIOU€HHSI TALIIEHTIB OYyJ10
MiATBepIKeHHsT miarHo3y LIJ] 2-ro tumy, Bik moHam 65 po-
KiB, HasIBHICTb €JIGKTPOHHOI KapTu Malli€HTIB y 0a3i 1aHux
He MEHIIIe Bill OAHOTO POKY [I0 MOYaTKy MPU3HAYCHHS I1y-
KPO3HILKYIOUMX MpenapaTiB. Y TOCTIIKEeHHS He BKIIIOYATA
MAali€HTIB, SIKi OTPUMYIOTh iH’ €KIIAHY IIYKPO3HIKYBaJIbHY
teparito. [Mamientu (n = 155 388) Oyau posmnoaijieHi Ha TpU
KaTeropii 3ajie;KHO Bif JiKyBaHHS: ITOYaTOK MOHOTEpaITii,
nepexiJ 10 MOoABiiHOI i MOTpiiiHOT KOMOIHOBaHOI Tepartil.

O1iHKa CTPYKTYpM LIYKPO3HIKYBaJIbHOI Tepaltii, mpu-
3Ha4eHoi Briepire xBopuM i3 LI/ 2-ro Tumy, 1mokasana, 1o
oinbrrocti (52,1 %, n = 80 929) Gyia mpu3HaYeHa MOHO-
Tepartis. AHaJi3 IyKPO3HIKYBaJIbHOI Tepallii y XBOpUX, SIKi
paHille OTpUMYyBaJId TaKy Tepartifo, 1mokasas, 1o 36,8 %
(n =57 206) nauieHTiB MpU3HAYaIU MOABIMHY LIYKPO3HU-
KyBaJIbHY Tepartito, 3 HuX i/IT111-4 — 7652 mauientam. [To-
TpiiiHa IyKPO3HIKyBaJbHa Tepallis BUKOPUCTOBYBajacs B
11,1 % (n = 17 253), 3 vux iAI1I1-4 — y 4429 naiieHTiB.
VY paMKkax KOXHOI KaTeropii IyKpO3HMXXYBaJIbHOI Tepartii
nposBoauiaocs mmopiBHIHHS iII111-4 3 iHIMMK IIyKpO3HU-
KyBaJbHUMM TMperapatamMy B Malli€HTIB Pi3HUX BiKOBUX
rpyir: 65—74 poku, 75—84 poku i moHaz 85 pokiB.

Y XBOpUX KOXHOI I'pynu JeTaJbHO aHali3yBaJd Cy-
MYTHi 3aXBOPIOBaHHS il cTaHU (apUTMisl, 3acTiliHa ceple-
Ba HENOCTATHICTb, iHCYJBT/TPAaH3UTOPHI illIeMiYHi aTaku,
KOTHITUBHI IuchYHKIIii, epesomMu, BTpaTa ciyxy, apTepi-
aJIbHA TiTlepTeH3is, iHhapKT MioKapaa, HelipoIaTisi, 3aXBO-
pIOBaHHSI MepudepuyHUX CYIWH, MPOTEIHYpis, HUPKOBa
HEIOCTaTHICTh, PETUHOIATISI, 3aXBOPIOBAHHS OYEi, TiIo-
TJIiKeMis), 3apeecTpoBaHi MpoTsroM 12 MicslliB A0 AaTu
noyaTKy abo MOCWICHHS IYKPO3HIKYBaJbHOI Teparlii.

V pesynbTaTi BCTAHOBJIEHO IIPIOPUTETH JIiKapiB y BU-
0opi mepopaibHUX aHTUTIMEPIIiKEeMi3ylounX MpernapariB
y JiTHiX nauieHTiB: i/II111-4 Ge3 BaraHb mpu3HAYAIM JIT-
HIM TTalliEHTaM BKJIIOYHO 3 0CO0aMU ITOXMJIOTO BiKy, a Ta-
KOX TUM, XTO MaB TSXKKY CYITyTHIO MaTOJIOTi0 B aHaMHe31
(apuTMmii, 3acTiifHa ceplieBa HEAOCTaTHICTh, HUPKOBA He-
JOCTATHICTh, iHCYJIBT).

Lle mocnmimkeHHs 3 BEMKOIO BUOIpKOIO MAILiEHTIB 10-
3BOJIWJIO OTPUMATH IIiHHI JaHi TMpO peajbHY KJIiHIYHY
MpPaKTUKY, sika cchopMyBaiacsl Mpu JiKyBaHHI MNalliEHTIB i3
LIJI 2-To TUITy MOXUJIOTO BiKY.

[TeBHMIT iHTEpeC CTAHOBJSAThH PE3YJIBTATU HEIIOJABHO
OIyOJIIKOBAHOTO BiIKPUTOIO JOCHTIIKEHHs 3a y4dacTio 115
MAlliEHTIB MTOXWIOTO BiKY, Y SKOMY OIIIHIOBJIM HE TiJTbKU

epextuBHicTh i/II1I1-4, ane i1 3am0BOJIEHICTh MAlliEHTIB

JIIKYBaHHSIM, BUKOPUCTOBYIOUM «OMUTYBaTbHUK 3a10-
BOJICHOCTI JIiKyBaHHSIM Iipu miabeti» (Diabetes Treatment
Satisfaction Questionnaire, DTSQ) [22]. ¥ ubomy MOHO-
LIEHTPOBOMY IIepeXpeCcHOMY MOPiBHSUILHOMY oOcepBalliii-
HOMY JOCJIiIXKEeHHi XBOpi nmoxwioro Biky i3 L1 2-ro tumy
(IKi OTpUMYBaJIM IIYKPO3HMKYBaJIbHI MperapaTyu He MeH-
e HiXX TPU Micslli 70 BKJIIOUEHHSI B JOCIHIIKEHHS) OyJIu
pO3niJieHi Ha ABi TpyMnu Tepartii.

Ipyna 1 (n = 42, cepenniii Bik 64,9 + 5,6 poky) oTpu-
myBana i/I[1[1-4 y Burnsimi mMoHoTepamii abo y ckiami
koMmOiHoBaHOi Teparii (MeTdopmid, [TCC, miormitasoH,
iHcynin), rpyma 2 (n = 73, cepenniii Bik 63,5 * 3,5 poky)
OTpUMYyBaJla iHII IIYKPO3HWXYBaJbHI Mpernapatu (KpiMm
iIT1I1-4) y Burnsini moHoteparii (Mmetdopmin, [TCC, mio-
[JIiTa30H, iHCYIiH) a00 y CKJIaAi KOMOiHOBaHOI Teparrii.

Yepes nBa Micsli JiKyBaHHS MiX TpynaMu Oyjia oTpu-
MaHa CTaTUCTUYHO 3Hauylla pisHuLs 3a piBHeM HbAIlc
(rpyma 1 — 7,07 = 1,22 %, tpyma 2 — 7,68 = 1,48 %;
p = 0,034). Piznui 3a piBHem HbAlc Mi pisHUMU mpermna-
patamu 3 rpynu i[IT[1I1-4 He Gysno BinzHaueHo. Kpim Toro,
BiporimgHo Oijbime nmanieHTiB rpynu 1 gocsrin HbAle <7 %
TopiBHSAHO 3 Tpymoto 2 (62 i 33 % BinnosigHo; p = 0,002;
95% 11 11,8—48,1 %). BaxauBo Big3HA4YMTH, 110, 3TiIHO
3 onuTyBaibHUKOM DTSQ, Big3HaueHa cTaTUCTUYHO 3HA-
yyla Mo3UTUBHA JMHAMiKa 33 0BOJICHOCTI JIiIKyBaHHSIM Y
rpymi 1.

[MopyieHHS YHKIIIT HUPOK € TOAATKOBUM (DaKTOPOM,
SIKUH CITPUSIE BAHMKHEHHIO YaCTHX TIIMOITiKeMiil, 00MexXy€e
y BHOOpI IperapaTiB uyepe3 IMPOTUITOKAa3aHHS OO Tepalrii,
110 3HAYHO YCKJIAJHIOE JIIKYBaHHSI Oy/Ib-sIKOTO 3aXBOPIO-
BaHHS. [Ipu 3HmxkeHHi [IIK® HeyXuabHO 3pocTae 4ucio
KOMOpPOITHMX CTaHIB, i 1Iei1 B3aEMO3B’SI30K 0COOJIMBO Bil-
YyTHUI came y xBopux Ha L1JI 2-ro TuIy ctapiimx BiKOBUX
rpyn. Hagsricts XXH 3HaYHO MOTipIIye IPOTHO3 XUTTS B
LIMX TALIIEHTIB, BU3HAYA€ BUCOKY MIMOBIpHIiCTh (haTaTbHUX
CepleBO-CYIMHHUX YCKIanHeHb. KpiMm Toro, anpOymiHypist
i sHkeHHs LK ® BUCTYMaOTh He3aIeXXHUMU TTPEIUKTO-
paMu IUuc@YHKIIIT TOJIOBHOTO MO3KY B JIITHbOMY Billi. Oco-
GJIMBOCTI (hapMaKOKIHETHKM BiimarminTuHy: 85 % mosu
BUBOJUTHCA i3 cevero i 15 % 103u — 3 KaJioM, HUPKOBE BU-
BEJCHHSI HE3MIHEHOTO BIIIANIINTUHY CTAaHOBUTH 23 % Bin
nepopajibHO MPUAHSATOI 103U [23, 24].

PaHHg KOMGiHOBAHAO Tepanis
BIAACTAINTUHOM | MeTPOpPMIHOM
y nauieHrTiB i3 LA 2-ro Tuny

Ocranne pocnimkeHuss VERIFY onpuiionHeHe y Be-
pechi 2019 poky B bapcenoni Ha 55-i1 KoHbepeH1ii €B-
poreiicbkoi acouiauii 3 BuBYeHHs1 niadety (European
Association for the Study of Diabetes, EASD) nmpodeco-
pom JleBinom MeTtbtozom (David Matthews), rnpe3ugeHTOM
EASD i nouecHum npodecopom Meaunmuu Oxcdopa-
cbKoro yHiBepcuteTy, Benmmka bpwutanis (University of
Oxford, UK). «Pesynsratu pocnimkeHHs VERIFY onHo-
3HAYHO AEMOHCTPYIOTh, 110 paHHS KOMOiHOBaHAa Teparllis
rapaHTye OiJIbIIl 3HAUYIi i TOBFOCTPOKOBI TepeBaru s
MAaliEHTIB TTOPIBHSIHO 3 PEKOMEHJIOBAHUM HUHI METOJAOM
CTApTOBOI MOHOTeparii 3 TMoAaibllIol iHTeHCcudikalieo
MpU JIiKyBaHHI nauieHTiB i3 L] 2-ro Tumy», — cka3as npo-
decop [esing Metri03 [25].
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PaHpowmizauis

2-TVXXHEBUN
CKPVHIHr-Bi3UT

Mepiog 1

MeTtcopmin 1000 mr
ABidi Ha poby
+ BingarninTuH 50 mr

OBivi Ha foby

HbA1c > 53 mmonb/Monb (7 %)
OBidi, 3 pisHMLer0 13 TXHIB

MeTtdopmin 1000 mr

OBivi Ha foby
+ nnaue6o 50 mr
OBidi Ha poby

Mepiop 2

MeTtpopmin 1000 mr
ABidi Ha poby

+ BingarnintuH 50 mMr
OBivi Ha Jo6y

A A

MPUAHATTA pilleHHs
PO nepexif
Ha iHCyniHoTepanito

Mepiog 3

IHcyniHoTepanis

MeTtcopmin 1000 mr
OBivi Ha Jo6y

+ BingarnintuH 50 mr
OBidi Ha [oby

A A

Yac nepLuoi HeBpaui Yac ppyroi HeBgadi
Tepanii Tepanii

IHcyniHoTepanis

PucyHok 1

VERIFY — vyHikajgbHe I’TUpiyHE TOABIiiiHE cJire
0araTtoleHTPOBE paHIOMi30BaHe TUIalle00-KOHTPOJIbOBA-
HE KJIiHiYHE IOCJiIKEHHs ITOBIOCTPOKOBMX DPE3YyJIbTaTiB
paHHBOI KOMOIHOBAHOI Teparlii BIIIATTIIITUHOM i MeTdop-
MiHoM. JlocmipKeHHsT MpoBoAuiaocs Ha 6a3i 254 1eHTpiB
34 kpaiH cBity 3a ydacTio 2001 mauieHTa pi3HOI €eTHiYHOI
MPUHAJIEXKHOCTI 3 MepBUHHO BUsiBIeHUM LIJI 2-ro Tumy,
SIKi paHillle He OTpUMYBaIM JIiKyBaHHSI (piBeHb HbAlc Bix
6,5 1o 7,5 %) abo orpuMyBaiu MeTGOPMiH He OibIe HixK
1 Mmicsub (puc. 1).

IlamienTn Oynm po3nijieHi Ha ABi IpyIU: Iepiia OTpU-
MyBaJla Tepamnilo MeTopMiHOM + TI1anedo, Ipyra — KOM-
OiHauiro MeT¢opMiHy 3 BiamarginTuHoM. OCHOBHUM
KpUTEpIEM JOCIiMKEeHHs OyB 4ac 10 HeBmadi Teparii i
HEoOXiTHOCTI Iepexoay Ha iHcyidiHoTepamito. [lpu mep-
it Heppavi tepamnii (HbAlc > 7 % 3a nBoMa BUMipIOBaH-
HSIMU TIOCIiJIb) MAIiEHTIB MEPILOi TPYNU MEPeBOIMIN Ha
Tepamnito MeTdhopMiH + BiIHarJiNTUH, IPU ITOBTOPHIl He-
BlA4Yi — TEpeBONMJIM Ha iHCYJiHOTeparlii. Y MalieHTiB
apyroi rpynu (MeT¢opMiH + BiIOArIinTUH) IeKOMIIeHCa-
miro (HbAlc > 7 % 3a nBOMa BUMipIOBAaHHSIMU TIOCTIiIB) Y
MONAJIbIIIOMY TaKOX KOPUTYBaJIM iHCYJiHOTEpaIli€lo 3rin-
HO 3 JIOKaJbHUMU ITpoTokoiaaMu. Y mociimkeHHi VERIFY
(NCTO01528254) panHboi KOMOiIHOBaHOI Teparmii Biiga-
rnintuHoM (50 Mmr 2 pasu/mno06y) i merdopminom (1000—
2000 mr/mo0y) Oyna gocsirHyTa TepBUHHA KiHIIEBa TOYKa
31 CTaTUCTMYHO 3HAYYIIMM 49% 3MEHIICHHSIM BiTHOCHOTO
pu3uky (BP) 3a yacoBuM iHTepBaJIoM 10 MOMEHTY HAaCTaH-
Hs1 HeeeKTUBHOCTI KOMOIHOBaHOI Teparii (BU3Hauasacs
3a piBHeM HbAlc > 7,0 %, BuMipoBaHUM IBidi 3 iHTep-
BaJIoM 13 THXXHIB) MOPIiBHAHO 3 MOHOTeparieo mMeTdop-
mirom (BP 0,51; 95% nosipuwmii intepsan (1) 0,45—0,58;
p <0,0001).

Crparterisi paHHbOI KOMOIHOBAaHOI Teparlii TaKOX I10-
Kazajia HUKYY 4acTOTy MOBTOPHOI HEeB/ayi, OILliHIOBaHY B
nepion, KoY BCi MalliEHTA OTpUMYBald KOMOiHOBaHE JIi-
kyBanHs (BP 0,74; 95% 11 0,63—0,86; p < 0,0001). VY ma-
LIEHTIB, SIKi OTPUMYBaJIM paHHIO KOMOiHallit0 MeThOopMi-
HY 3 BUIIATNTUHOM, Big3Havamucs Hyk4i piBHi HbAlc
(<6,0; <6,5a60 < 7,0 % 3a1exXHO Bill LIJTbOBUX 3HAYECHD)
MPOTSITOM 5 POKiB MOPiBHSIHO 3 TUMU, KOMY KOMOiHOBaHa
Teparist OyJsia mpu3HavYeHa TUTbKHU MicCJisi BTpaTU KOHTPOJIIO

BYIJIEBOIHOTO OajaHCy IpM HeBAalili MOHOTeparlii MeT-
dopMiHOM.

Xoua nociimkeHHss VERIFY He Oyyno mpocmimkeHHSIM
3 OLIHKU PU3UKY CepLEeBO-CYIMHHUX IOMAil, IMPOTEe CII0-
CTepeXXeHHsI M0Ka3aa0 KOPUCTb PAHHBOTO KOMOIHOBAHOTO
JIiIKyBaHHSI MeT(OPMiHOM 3 BiIHALJIINTAHOM IOPiBHSIHO 3
MOHoOTepariieo merdhopmiHoMm [29].

OTXe, paHHSI KOMOiHOBaHa Teparlisl BiIIAIiNTUHOM 3
MeThopMmiHOM Ha 49 % 3HMXKYE PUKK BTPATH IIIIKEeMiYHO-
IO KOHTPOJIIO, IEPEBEPIIIYE CTPATETIIO MOETAITHOI IHTEHCU -
¢ikarii, 3ade3neuye cTilikuii KoHTpoab HbAlc mpotsarom
5 pokiB, cTabibHO HUXUYMIT piBeHb HbAlC, 1110 0c001MBO
BaXKJIMBO B MEPIIMI piK Tepamii 151 YIOBUIbHEHHS IIpO-
rpecyBaHH# yckinagHeHb L1 2-ro tumy. 75 % naiieHTiB Ha
paHHilt KOMOiHOBaHi# Teparii BUIIArJIiNTUHOM 3 MeTdop-
MiHoM gocsraioth piBHs HbAlc < 6,5 % yxe uepes 3 micsiti
11 yTPUMYIOTh IOT0 He MEHIIIe HiX piK, 54 % TalieHTiB —
Ha moeTaItHii Tepamii. OTXe, paHHs KOMOiHOBaHa Teparlist
BiImarminTuHoM i MetdopmiHoM y maiieHTiB i3 LIJI 2-ro
TUITy Ma€ MepeBaru Haj CTpaTeri€lo moeTarnHoi iHTeHCH(i-
Kanii [26—28].

BucHoBkU

OcTraHHIMM POKaMU BiOYyBalOThCS iCTOTHI 3MiHU B i/~
XoJax mo JikyBaHHs mamieHTiB i3 LIl 2-ro tumy. CyyacHi
3HaHHS PO MaToreHeTHYHi MexaHizmu LIJI 2-ro tuiry mo-
3BOJISIIOTH 3aIIPONIOHYBAaTU HOBi CXeMU JIIKYyBaHHSI.
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KiHueBa To4Ka OLiHI0E Yac nepLUOi cepLeBO-CyANHHOI NOAii, Takoi K
CMepTb i3 CepLieBO-CyANHHOT MPUYMHK, HedaTanbHWI iHpapKT Miokapaa
a60 iHCynbT, rocnitanisauis 3 NPUYMHU CepLeBOi HEAOCTATHOCTI
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B apcenasni eHIOKpMHOJIOTIB Ha CHOTOAHI € IIMPOKUIA
nepesik IyKpO3HMXKYBaJbHUX MpernapariB. 3MmiHa Tapa-
aurmu JiikyBaHHs 1IJI 2-ro Tumy 3 IIIOKOLEHTPUYHOI Ha
MalieHT-OpiEHTOBaHYy Iiepeadavyae TOIIYK ONTUMAaJIbHOT
JIIKyBaJIbHOI TAKTUKH, Y TOMY YKCII 1110J0 BILUIMBY Ha HUP-
KOBY (DYHKIIIIO.

Y menemxmenTi LI/ 2-ro Tumy, y ToMy YMci 3 KOMOpP-
OiOHOIO TIATOJIOTiE€I0, BaXKIMBa pPOJb HAJICXKUTh Teparil
ilITI1-4. IMpenapatu 1i€ei rpynu nod6pe BUBYEHi, 3 J10Be-
NEeHUM HU3bKUM PU3MKOM TillOIIiKeMii, 31 CIIpUSTIAUBUM
npodizemM mepeHOoCUMOCTi, IO T03BOJISIE TTOKPAIIUTH MPO-
THO3 3aXBOPIOBAHHS.

IlepmmM BiTYM3HSIHUM TE€HEPUKOM BUINATTIINITUHY B
Vkpaini € npenapat [tinrap, tadnetku o 50 mr, BUpoO-
Huntsa AT «KuiBmearpenapaT», BUTOTOBJIEHU i3 SIKiCHOT
eBporneiicbkoi cyocraHitii. [Ipenapat [ninTap criiBcraBHMiA
3a €(heKTUBHICTIO 11 0€3MEKO0I0 3 OpUTiHAIBHUM, 1110 103BO-
JISIE IIMPOKO 3aCTOCOBYBATH MOTO ISl JIIKYBaHHS Talli€H-
TiB i3 LIJI 2-ro Tumny B YKpaiHi.

KonduaikT intepecis. He 3asiBnenuii.
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VKDCYMHCKVIM HOy'—IHO-I'I,OCJKTM'—IeCKMﬁ LIeHTPp 3HAOKDMHHOV7 Xvpypriin, TOQHCTIAQHTALN SHAOKPWHHBIX OPraHOB TKQHEeMN

M3 YikpawHsl, r. Knes, YkpauHa

CaxapHbI AMA6ET 2-ro TUMNA: COBPEMEHHbIE MEeXAYHOPOAHbIE PEKOMEHAOLMMN,
NepCoHNPULUPOBAHHBIN MOAXOA U PEAABHAOS AMBYAQTOPHAS NPAKTUKA

Pe3tome. OOuiee kKommuecTBo o€ ¢ caxapHbiM aradetoM (CJI)
YBEJUYUTCS, TIO TIPOTHO3Y 3KCIEePTOB MeXXIIyHapoaHO n1radbeTu-
yeckoit penepaunn, ¢ 463 M B 2019 romy 1o 578 muix B 2030 romy
u 1o 700 mutH B 2045 roay. B yenoBusix manaemun COVID-19 6ob-
Hble C/1 2-ro Thna 6osiee ysi3BUMbI OTHOCUTEIBHO 3apaXkeHUsT U TSI -
KeJIoTo TeueHUsI matoyioruu. [1omxonbl K BEIOOPY caxapoCHIDKAIO-
1LIeH Tepanuu st JOCTUXKEHUsI UACATbHOTO TIIMKEMUYECKOTo CTa-
Tyca MEHSIIOTCS C YUETOM MOSIBIEHHSI HOBBIX JaHHBIX O ITaTOreHe3e
ocnoxHenuit CII. Ha ceromHsiliHUi 1eHb MpPUHSATA KOHLIETIIMSI
WHIVBUIYAJIM3AIMU CaXapOCHITKAIOIEH Tepaliu, TO eCTh ITO100-
pa cxeMbl JIEYeHUsI C YYETOM CBEIEHU O KOHKPETHOM MallieHTe,
0COOEHHOCTEH TeUeHUs U pUCcKa Pa3BUTHS TUA0STUUECKUX OCIOXK-
HeHuii. C y4eToM yBeJuueHusl JOIU TOXUIIbIX Ttoaeit Jeyenue CJ1
2-TO TUTIA B 3TOU BO3PACTHOI KaTETOPUM SIBJISIETCS] OHOM U3 BaK-
HBIX MEIMKO-COLMAIBHBIX MPOOJAeM. AHTUTUTIEPIIIMKEMU3UPYIO-
1asi Tepanusi B 3TOM MOMYJISLMKA MPEACTABISIeT TPYAHOCTH U3-3a
MOBBIIIEHHOTO PYCKa TUITOTJIMKEMHH, HAJTUIMSI TIOJIMOPTaHHOM 1
KOMOPOMIHOM TIaTOJIOTUU, YTO CYLIECTBEHHO BIIUSIET HA TEUCHUE
CJI 2-ro Tuna. B 0630pe nuTepaTyphbl pacCMaTpUBAIOTCST BOITPOCHI

V.1, Pankiv

aJIeKBaTHOTO Ha3HAYCHUSI TIPerapaToB, B YaCTHOCTH MHTUOMTOPOB
JMUTNENTUAWINENTUAa3bI-4. Hajinuue y HUX MPOrHO3UPOBAHHOTO
caxapocHuxartoliero agdekra 6e3 pucka TMIONIMKEMUN, XOPO-
el MepeHOCUMOCTH, OJIArONPUSITHOTO CepleuHO-COCYIUCTOrO
MMOTEHIIMAJIa TO3BOJISIET IIIMPOKO MCIIOIb30BaTh MX Y MAIlMEHTOB
¢ CJI 2-ro TuIa MOXWIOro M IPEKJIIOHHOTO Bo3pacTa. AKIIEHT B
o0030pe cnenad Ha ucciengoBaHun VERIFY, B KoTopoM ycTaHOB-
JIEHO, YTO paHHSsIsi KOMOMHMpPOBaHHAs Teparusi BUIIATTUITUHOM
¢ MeTopMrHOM Ha 49 % CHUXAeT PUCK MOTEPU MTUKEMUYECKO-
TO KOHTPOJISI, TIPEBOCXOANUT CTPATETHIO MO3TAITHOW MHTEHCHU(U-
Kaluu, obecreunBaeT YCTOMYMBBIA KOHTPOJIb TJIMKUPOBAHHOTO
remorsioouHa (HbAlc) B TeueHue 5 yiet, obecrieunBaeT CTaOMIbLHO
HM3KUI ypoBeHb HbAlc, 4TO 0COOEHHO BaXXHO B TIEPBBIi TOI Te-
parnuu Ut 3aMeUIeHUsI porpeccrupoBanms ocioxHeHuit CJ1 2-ro
tuna. [ToaTomMy paHHsIsT KOMOMHUPOBAHHAST TepaIUsl BUJIIATIIATI-
TUHOM U MeT(OPMUHOM y TalieHToB ¢ CJ1 2-ro Thmna uMeeT npeu-
MYIIIECTBA Mepe/i CTpaTerueit MoaTarmHoi MHTEHCU(DUKALIMU.
KiroueBble c10Ba: caxapHbIil 1aGeT 2-ro THTIA; JIEYEHKE; MET-
(hopMUH; BUIAATTUTITUH

Ukrainian Scientific and Practical Center for Endocrine Surgery, Transplantation of Endocrine Organs and Tissues of the Ministry

of Health of Ukraine, Kyiv, Ukraine

Type 2 diabetes mellitus: current international guidelines,
personalized approach and real outpatient practice

Abstract. According to experts from the International Diabe-
tes Federation, the total number of people with diabetes mellitus
(DM) will increase from 463 million in 2019 to 578 million in 2030
and to 700 million in 2045. In the context of the COVID-19 pan-
demic, patients with type 2 DM are more vulnerable to infection
and severe pathology. Approaches to the choice of antihyperglyce-
mic therapy to achieve ideal glycemic status are changing, given
the emergence of new data on the pathogenesis of DM complica-
tions. Nowadays, the concept is adopted about individualization
of antihyperglycemic therapy, i.e. the selection of treatment regi-
mens based on information about a particular patient, the course
and risk of developing diabetic complications. Given the increase
in the proportion of elderly people, the treatment of type 2 DM in
this age group is one of the important medical and social problems.
Antihyperglycemic therapy in this population is difficult due to the
increased risk of hypoglycemia, the presence of multiorgan and
comorbid pathology, which significantly affects the course of type

2 DM. The literature review considers the issues of adequate pre-
scription of drugs, in particular dipeptidyl peptidase-4 inhibitors.
The presence of the expected hypoglycemic effect without the risks
of hypoglycemia, good tolerability, favorable cardiovascular poten-
tial allows their widespread use in the elderly and senile patients
with type 2 DM. The focus of the review is made on the VERIFY
study that found that early combination therapy with vildagliptin
and metformin reduces the risk of glycemic control loss by 49 %,
exceeds the strategy of gradual intensification, provides stable con-
trol of glycated hemoglobin for 5 years, ensures its consistently low
level, which is especially important in the first year of therapy to
slow the progression of type 2 DM complications. Therefore, early
combination therapy with vildagliptin and metformin in patients
with type 2 DM has advantages over the strategy of gradual inten-
sification.

Keywords: type 2 diabetes mellitus; treatment; metformin; vilda-
gliptin
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TepHOMIALCbK HALIOHAABHU MEANYHN YHIBEPCUTET iMeHi |.51. [0p6QYeBCbKOro
MiHiCTepCTBQ OXOPOHM 3A0PO0B S YkpQiHM, M. TepHOoriab, YkpaiHa

CyO6KAIHIYHUM TiNOTUPEO03 Y BATITHUX
B N10AO0AEDILUTHOMY PETiOHi:
AIKYBOTU YU HI?

Pe3lome. 3axsoproBaHHs LMTOMO[IGHOT 3851034 B CTPYKTYPI €HOAOKPUHHOI NaTonorii 0CTaHHIM 4acoM Moci-
AaroTtb nepLui micys. 3a gaHumu MiHictepcTea oXxopoHu 3[40poB’'si YkpaiHu, 3a ocTaHHI 5 poKiB KiflbKiCTb 3a-
XBOPIOBaHb LYNTOMNOLZIOHOI 3a5103u 36inbLunaack y 5 pasis, npu4omMy aHWA MOKa3HUK CYyTTEBO BIAPI3HAETHCS
B PI3HUX perioHax KpaiHn 3asexHo Bif CYKYMHOCTI YNHHUKIB 30BHILLHLOrO cepefosuLya (BigaaneHu croxac-
TUYHWV eqheKT aBapii Ha YopHobunbcbkivi AEC, viogHui aegiuuT, crocié XuTTsi, CTpec, HepawioHabHe Xap4y-
BaHHS1, HeAOCTAaTHICTb MIKPOEIEMEHTIB, CynyTHI 3axBOpPOBaHHS ToLo). [py 4yboMy BigOMM TiICHWIA DyHKLiO-
HasibHW B3aEMO3B 130K TUPEOIAHOI Ta penpoayKTUBHOI CUCTEM, LLO 3YMOBJIIOE BUCOKY VIMOBIPHICTb PO3BUTKY
roegHaHuX ropyLLeHb rnpv po3nagax ogHiei 3 ymx naHok romeoctasy. [lpobrema rnopyLLeHb penposyKTUBHOIro
3[0pPOB’S 3YMOBJIIOE OCOOJIMBO CEPHIO3HE 3aHENOKOEHHS Y BCbOMY CBITI Ta € akTyaslbHO LLOLO0 BUBYEHHS Xa-
pakTepy BBy 3axBOPHOBaHb LUMTOMOAZIOHOI 3871031 Ha BariTHICTh. [TOKa3HWKKU 3axXBOPOBAHOCTI Ha Narosio-
rii wmrTonofi6Hoi 3a5103u Ta iX MOLUMPEHOCTI BIAPIBHAOTLCS B PI3HUX perioHax KpaiHu 3asexHo Bif Brivsy
YUHHUKIB 30BHILLHLOIrO cepenoBuLla Ta ix KoM6iHauii, ogHUM i3 Takux € geiunT viogy. 36inbLUEHHS KiflbKOCTI
MEPTBOHaPOLAXKEHNX HEMOBJISIT, Nepea4YacHe rnepepuBaHHs BariTHOCTI, 6€3r/igas, TyroByxicTb Ta KOCOOKICTb
HOBOHapOAXXeHUX, 3aTPUMKa Pi3NYHOro, CTaTeBoro 1a IHTENEKTYabHOro PO3BUTKY AiTeu, 3pOCTaHHS NoKas-
HUIKIB cepLeBO-CyANHHUX 3aXBOPIOBaHb — [asIeKO He MOBHWUV NepesliKk HeratuBHOro BranBy MO[HOro aegiunty
Ha noavHy. HaubinbL YyacTummn HacigKkamm nogHoro aegiynTy y BariTHuX € cyOKniHiYHui rinotupeod. Cy6Kiii-
HI4YHWV TiNOTUPEOo3 acoLitoeTbCsl 3 baratbmMa HeCrpusaTIMBUMM MOZISMW Mig Yac BaritTHOCTi Ta HeoHaTalbHUMU
Hacnigkamy. BuB4eHHsi ocobnmBocTeri nepebiry CyOKIiHIYHOro rinotupeody y BaritTHUX y nogone@iuntHomy
PErioHi Ha CbOroAHi 3anMLLIAETbCA aKTyaslbHOK MPo6aeMoro. Y cTaTTi HaBeAeHuvi aHani3 rybnikayivi 6as gaHux
PubMed, Medline 3a ocTtaHHIi 4ECATUITTS.

Knro4oBi cnoBa: cy6kiiHidHuii rinoTypeos; MogHui eiunT; fiKyBaHHs

3axBoproBaHHsl muTononioHoi 3ayno3u (LL[3) Ha cho-
TOJIHi MOCIAaIOTh Ieplilie Micle cepeld yciel eHIOKPUHHOI
MaToJIOril i 3aJIUIIAI0ThCS OJHIEI0 3 HAWOUIBII CKIATHUX
npobseM. 3a gaHuMu MiHicTepcTBa OXOPOHU 3I0POB’SI
VYKpainu, 3a oCTaHHI 5 POKiB KilIbKiCTh 3axBopioBaHb 1113
30ibIIMIACh Y S pa3iB, IPUUOMY JaHUI TTOKa3HUK CYTTEBO
BiIpi3HIETHCS B Pi3HMX PerioHaX KpaiHM 3ajexKHO Bil Cy-
KYIMTHOCTI YMHHUKIB 30BHIIITHHOTO CcepefoBuIla (Bimmgae-
HUIi croxacTUuHU epekT aBapii Ha YopHoOubehKiit AEC,

omHuit nedinuT, crocid XUTTS, cTpec, HepallioHaJIbHE
XapuyBaHHsI, HETOCTAaTHICTb MiKPOEJIEMEHTIB, CYIyTHi 3a-
xBopioBaHHs To1110) [ 1, 2]. CtanoM Ha 1998 p. B YkpaiHi 3a-
XBOpIoBaHicTh Ha pak L3 (3rigHo 3 yKpaiHCbKUM CTaHAap-
ToM) craHoBwiIa 4,3 Bunanky Ha 100 Tuc. HacelaeHHs, a y
2016 p. maHuii Moka3HUK ctaHoBUB 8,0 Bumaaky Ha 100 Tuc.
HacesneHHs [3]. [IpoTe 3axBOproBaHiCTh HA HEOHKOJIOTIYHY
THPEOITHY ITaTOJIOTiO Ta ii MOIMPEHICTh B YKpaiHi ocTaH-
HiMU AECATUPIYYSIMU TAKOX 3POCTAIOTh.
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Illomo XiHOK paHHBOTO PEIIPOAYKTUBHOTO BiKYy, came
3axBoptoBaHHs II[3 y cTpykTypi €HIOKPMHHOI TAaToJIO-
rii OCTaHHIM YacoM mocifaloTh nepii micud. [lpu mbomy
BiOMUi1 TicHUI (DYHKIIOHAJIBHUI B3aEMO3B’SI30K TUPEO-
1IHOI Ta PenpOAyKTUBHOI CUCTEM, 110 3YMOBIIIOE BUCOKY
MMOBIpHICTb PO3BUTKY TMOEIHAHUX MOPYIIEHb MTPY pO3Jia-
Jax OJHI€l 3 IMX JIJAHOK romeocTasy. [IpobiaeMa mopyiieHb
PENpOAYKTUBHOTO 3[10POB’Sl 3yMOBJIIOE OCOOJIMBO Cepiio3-
He 3aHETIOKOEHHS Y BCbOMY CBITi Ta € aKTyaJIbHOIO II10/I0
BUBYEHHS XapakTepy BILIMBY 3axBoptoBaHb L3 5K Ha me-
pion epTUIbHOCTI, TaK i Ha caMy BariTHICTb [4, 5].

Bruus 1113 Ha penpoayKTUBHY CUCTEMY peasli3yeThCsI
SIK yepe3 neprudepndHi eHIOKPUHHI 3a1031 (TOHAAM i Haml-
HUPKOBI 3aJ1031), TaK i yepes3 LeHTpaIbHi CTPYKTYpH (Heli-
pOTpaHCMITepHY 1 TimoTayamMo-TimodizapHy CUCTEMN).
[TinBuiieHuit a00 3HUKEHUI BMICT TUPEOITHUX TOPMOHIB
3MiHIOE TIPOLIECH CTepOimoreHe3y, BIUIMBAIOUM HAa TOHAIU
0Oe3rnocepeHbO, a TaKOX 4epes3 Tirnorajzamo-rinodizapHy
CUCTEMY, OPYLIYIOUM TUM CAaMUM MEXaHi3M iX B3aEMOBIII-
HOCHWH, Hacamrepes MPUHIUIN HEraTUBHOTO 3BOPOTHOTO
3B’13Ky. BIUIMB TUpeoinHO1 MaTosorii Ha MEHCTPYalbHY i
PenpOnyKTUBHY (DYHKIIil IMOSICHIOETBCS i MeTa0OJiYHUMU
MOpyLIeHHSIMU (0COOJIMBO 3HUXXEHHSM aKTUBHOCTI 00-
MiHHUX IPOLECiB MPU TiMOTUPEO3i), SIKi 3MiHIOIOTh YYTIM-
BICTb peleNTOPHUX CUCTEM J0 TOPMOHATbHUX BIUIUBIB Ha
Pi3HUX PiBHSX peryJsiii [6].

®ynkuisg 113 TicHo MoB’sA3aHa i3 CUCTEMOIO «TirmoTaia-
MyC — Tinoi3z — sSIeYHUKW», HacaMIlepe. 3aBIsIKU HasiB-
HOCTI 3araJIbHUX LIEHTPaJIbHUX MexaHi3MiB perysmii. 1113
HaJIeXUTh 10 HAWBaXXJIUBIIIOI JAHKU HEHPOEHIOKPUHHOT
CUCTEMM i 3MiJICHIOE CYTTEBUI BIUIMB Ha PENPOAYKTHUBHY
¢yukwito. [Topymenns ¢ynkuii L3 MoxXyTs ctatu mpu-
YUHOIO TepeayacHoro abo Mi3HbOTO CTATEBOTO J03piBaH-
HsI, pO3/IaIiB MEHCTPYaJIbHOTO LIMKJTY, aHOBYJISLIi1, HeTUTiI-
HOCTi, HEeBUHOILIYBaHHSI BariTHOCTI, maToJjiorii ruroaa. 3i
CBOI0O OOKY, CTaH PEeINpOAyKTUBHOI CUCTEMU MAa€ BUpaXKe-
Huii BriuB Ha ¢yHKitito 3. Le minTBepmKyeThest 3MiHOO
TUPEOIiNHOI (DYHKIL1 Mia yac BariTHOCTI Ta JakKTalii, mpu
MOOPOSIKICHUX TyXJIMHAX Ta TiMeprulacTUYHUX Tpoliecax
JKIHOUMX CTaTeBUX OPraHiB, Y TMAaILiEHTOK i3 AUCHYHKIIiO-
HaJbHMMM MAaTKOBUMU KpoBoTedamu [7].

PiBHoBara B cucreMi «rinodiz — LI 3» 3ymoBieHa B3a-
€MOJIEI0 TPOITHUX TOPMOHIB Tinmodiza Ta e(peKTOPHUX eH-
MOKpUHHUX 3a103. 30inbiieHHs L3, HaBiTh 3a BiacyTHOCTI
KJIiHIYHMX O3HaK, € paHHbOIO 03HAKOIO MOPYIIEHHS POOO-
TH JeIKUX BHYTPIIIHIX OpraHiB OpraHi3My i HepigKo xo4a 0
MiHiMaJIbHOI HeOCTaTHOCTI TUPEOITHUX TOPMOHIB [8].

TupeoinHi ropmMoHu 3a0e3IEeUyIOTh peajli3allilo reHe-
TUYHO YCIaAKoBaHOI iH(opMallii B KOHKPETHUI IO/~
CbKUii 00pa3 (3a BiacytHocTi 113 0e3 3amicHoi Teparii
PO3BUBAETHCS PO3YMOBA BincTasicTh). ToOTO sikowo 6 reHi-
aJIbHOIO CIIAAKOBOIO iH(opMalli€lo Bil MPEAKiB HE BOJIOIi-
J1a 0 IUTWHA, 3a BiACYTHOCTI TUPEOIMHUX TOPMOHIB 1Ie He
Oyne pearizoBaHo [9].

Joteinizyrounii (JII'), ¢osikya1ocTUMYIIOI0UM TOp-
MoH (DCT), moackKMii XOPiOHIYHMIT TOHAIOTPOIH Ta
tupeorpornHuit ropMmoH (TTI) € ckiagHUMU TIiKonpoTei-
JaMH, sIKi CKITaTatoThCs 3 0.- Ta B-cybommHuik. CTpyKTypa
o-cyooquuuii JIT, ®CI, XopioHiYHOr0 roHaJAOTPOIIHY i
TTT inenTnuHa, a B-cyoommHUI crielbiTHa I KOX-

HOTO TOpPMOHA i BM3HAYa€ IOro JIOTEIHi3yI0uy, (OIiKy-
JIOCTUMYJTIOIOUY Ta TUPEOTPOITHY aKTUBHICTh. EcTporeHu
ctumyaoioTh ¢yHkio I3 3a paxyHok iHTeHcmdikalii
CUHTE3y TUPOKCHH3B’SI3y1040ro rjo0yJliHy B nevinHii. Exc-
MepUMEHTaIbHI JOCHIIKEHHS II0Ka3aayd HasBHICTb pe-
uentopiB g0 TTT i tpuitontuponiny (T,) B ge4HuKy, 1o
BU3HAYa€ MOXJIUBICTb MPSIMOTO BIUIMBY muchyHkii 1113
Ha CTepoigoreHe3, OBYJISILIiI0, (PYHKIIiIO XX0BTOTO Tina [10].

[TepenHst yacTka rinodiza € OCHOBHOIO JIAHKOIO, 3a J0-
ITOMOTOIO SIKOI BiZIOYBA€ThCSI B3aEMO3B’SI30K MiX sI€YHUKA-
mu ta UI3. EcTtporenu i TupeoinHi ropMOHM MOXYTb 3Mi-
HioBaTu ekckpelito TTI Ta mposiakTuHY, BIUIMBalOYM Ha
Pi3Hi piBHI PeTyJIsiii yTBOPEHHS i CEKpellil THPEOTPOIIiH-
punizuHr-ropmona (TPI') Ta cnenndivyHi ropMoHaIbHI pe-
aKIlil mepeaHbol YacTKU rirnodisza. Jlucoananc TMpeoinHUX
TOPMOHIB MOXe 3MiHIOBaTH KOHIIEHTpPALlil0 AKTUBHUX CTe-
pOiiB BcepenHi KIITUH-MillleHeli TirmoTajamMyca Ta TiIlo-
(hiza, mopy1iryioun TaKuM YMHOM MEXaHi3M MO3UTUBHUX Ta
HeraTMBHUX 3BOPOTHMX 3B’s13KiB [10].

[Ipu 3axBoproBanHsx 1113 i3 mopyiieHHSIM THUPEOTPOII-
Ho1 (yHKIII rimodiza 3MiHIOIOTHCS TTPOMYKILiSl i CHHXPOH-
HicTh Buknny TPI' — omHOTroO 3 peryiasiTtopiB IIyJIbCYIOUOTO
BUJIiJIEHHSI TOHAI0JIi0EepUHY.

Takum 4MHOM, YiTKO BU3HAYAEThCSI 0AraTOCTOPOHHIN
MeXaHi3M BIUIMBY Tarojiorii 1113 Ha MeHCTpyalabHY i pe-
MpPONYyKTUBHY (DYHKIIi1 >KiHKU. Pa3oM i3 MM iCHYIOTb Bin-
MiHHOCTI B TIOPYIIEHHSIX PEMPOIYKTUBHOI CUCTEMU 3aJIeK -
Ho Big ¢opmu natosorii L3 [4, 5].

Sk yXe 3a3HavaNoCh, MOKA3HUKHU 3aXBOPIOBAHOCTI Ha
narosorii L3 Ta ix mommpeHoCTi Bilpi3HAIOTHCS B pi3HUX
perioHax KpaiHM 3aJIeXKHO Bil BILUIMBY YMHHUKIB 30BHilll-
HBOTO CepedoBHUIIa Ta iX KOMOiHALIil, OMHUM i3 TaKUX € Je-
Giuur itony.

Jedinut iomy € BaxKIMBOIO MEeINKO-COLiaIbHOIO IIPO-
GsieMo10 B 6aratbox KpaiHax CBiTy. 3a naHuMu BcecBiTHBOT
opraxizaiiii oxopoHu 310poB’ss (BOO3), naTosnoriyHi cra-
HU, TIOB’sI3aHi 3 1eilluTOM MOy, ITOCiTaloTh TPETE Miclie B
CIUCKY 38 HaWOLIbII MOMKMPEHUX HeiH(GEKIIMHNX 3aXBO-
proBaHb moguHU. K BBaxkawTh daxiBui BOO3, tpetuna
HaceJIeHHsI 3eMJli HaJIeXUTh 0 TaK 3BaHOI I'PyMU PUUKY
Ta € MOTEHLIMHUM 00’€KTOM UISI pO3BUTKY Hogonedilur-
HUX 3aXBOpIOBaHb. 30ilbIIEHHS KiJIBKOCTI MEpTBOHAPO-
JDKEHUX HEMOBJISIT, MepeayacHe MepeprBaHHS BaTiTHOCTI,
Oe3ILIiAIsI, TYTOBYXiCTh Ta KOCOOKICTh HOBOHAPOIKEHUX,
3aTpuMKa (Di3UYHOrO, CTATEBOTO Ta IHTEJIEKTYyaJlIbHOTO
PO3BUTKY HdiTeli, 3pOCTaHHSI MOKA3HMUKIB CeplEeBO-CyIMH-
HUX 3aXBOPIOBaHb — J1AJIEKO HE NMOBHUIA Mepeslik HeraTuB-
HOTO BIUIMBY «IIPUXOBAaHOTO TOJI0My» Ha TonuHy [11].

Nomumit nediuuT — MoIMpeHuin TpUpoaHuit heHo-
MEH, IMOB’sI3aHu i3 HecTauelo iioay. Po3paxoBaHo, 1110 17151
MOBHOTO 3abe3mnevyeHHs1 cuHTe3y Tupeoriodysiny (TT) Ta
BiITHOBJIEHHSI iHTpaTUPEOINHUX 3aMaciB 0o Ma€ HAIXOAM -
TH 10 OpraHi3My JIOJWHU B CTA0UIbHIM KiITBKOCTI, 1110 3aJie-
JKUTD Bill BiKy Ta GyHKIIIOHAJILHOTO cTaHy opraHizmy [11].

HaituacTimuymuy HacaigkaMu ogHOTo nedilury y Ba-
TiTHUX € CyOKIiHiYHMII Tinmotupeo3. Busnauenus TTT €
NiarTHOCTUYHUM MapKepoM HasIBHOCTI Timep- abo rinmoTu-
peosy. Jlo CTiiiKoTo TinoTupeosy TakKoxX MPU3BOASATh aBTO-
iIMYHHUIA TUPEOIANT i3 MiABUILEHUMU PIBHSAMU aHTUTI JO
tupeoinHoi nepokcunasu (TI10) ado TI, nacainku xipyp-
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TiYHOTrO JIIKyBaHHS abo0 pamiauiitHoro ompoMineHHs 1113.
HopmanbsHe dyHKiionyBaHHSs 1113 Mae BakMBe 3HaUCHHSI
JIJIS YCITIITHOTO 3a4aTTs Ta BariTHOCTi [12].

Y BeJIMKOMY TTPOCTIEKTUBHOMY JOCHIIKEHHIi, B SIKOMY
6panu yyacth moHazn 16 000 BariTHUX KiHOK i3 CyOKTiHiU-
HUM TilIOTUPEO30M, PU3MK BiAlllapyBaHHS TUTALIEHTU Ta
MepeayacHUX MoJoTiB OyB BUIIIMM TOPIBHSIHO 3 €yTUPEO-
imHMMU Xinkamu. Kpim Toro, ix Halllaaky yacTillle ImoTpa-
TUISITA Y BiJUTUTEHHST iHTEHCUBHOI Teparii HOBOHApOIXe-
HUX Ta MaJIid pecripaTopHUil nucTpec-cuHapom [13].

IHmi BenuKi AOCHIIKEHHS, 110 TOPIBHIOBAIN KiHOK
i3 CYOKJIiHiYHMM TilMOTUPEO30M Ta KiHOK i3 HOPMaJIbHOIO
¢yukuiero 13 mix yac BariTHOCTI, TAKOX IMPOAEMOHCTPY-
BaJI 3B’SI30K CYOKJIiIHIYHOTO TilOTUPEO3y 3 BUKUIHEM |14,
15], mepeauacHumu rmonoramu [16, 17], recrauiitnum mia-
o6etom [18], recrariitHoto rinepreHsieto [19, 20], exmamr-
cieto [19], nepeauacHUM BiflIapyBaHHSIM TialeHT [21],
BHYTPIlITHBOYTPOOHUM OOMEXEHHSIM POCTY Ta HU3BKOIO
Barolo Npu HapoKeHHi [22].

Hagsnicts antutin no TIIO npu nigBuiieHiit KOHIIEH-
tpauii TTT, cxoxe, Bijirpae cuHepreTMUYHY pojb y 30i/1b-
IIeHHi pU3UKY YCKJIaaHeHb BariTHOCTi. HelllonaBHe Beau-
Ke TPOCIeKTHBHE mociimkeHHs B Kwurai [23] mokasaio,
110 BariTHi XiHku 3 BUIIMM piBHem TTI matoth y 3,4 pasa
Oibllle IIAHCiB HA BUKMIECHDb MOPIBHSIHO 3 €yTUPEOITHU-
MU XiHKaMM, i JTaHW pU3UK 301IbITNBCS BTPUYi, KOJIH IIi
JKiHKM TaKO MaJjid MO3UTUBHUI piBeHb aHTUTiI 10 TI1O.

Sk anprepHaTMBa JBa BEJMKiI TMPOCMEKTUBHI HOCHTi-
mxeHHs1, y CLLIA [24] ta @inasHAii [25], He BUSBUIM KO-
HOTO BIUIMBY CYOKJIiHIYHOTO TilIOTMPEO3y Ha Pe3yJbTaTh
BariTHOCTI.

Metaanasis [26] 18 KOropTHUX JOCTIIKEHD, B IKMX BU-
Buanu 3995 BariTHUX XiHOK i3 CyOKJTiHIYHMM TilTOTUPEO30M,
BUSIBUB, 1110 BariTHi XXiHKU i3 CYOKJIiHIYHUM TilIOTUPEO30M
MalOTh YABIUi OibIIEe IIAHCIB BTPATUTH BaTiTHICTb i B HUX
y 2,6 pasa yacrTillle TPaIIsiOThCSl MEPTBOHAPOIKEHHST TTO-
PIiBHSIHO 3 XKiHKaMH, SIKi CTpaXkIaloTh Bia eyTupeosy. Bonu
TaKOK MaJIi OTBII BUCOKMIT pU3MK BilIlIapyBaHHS TUIAIICH-
TU Ta IepeayacHOro PO3pUBY ILIOAOBUX 000JOHOK. byio
3a3HAYEHO, 110 BKJIIOYEHI MTOCHIIKEHHS Majli HU3bKUI Ta
MOMIpHMIT pU3UK BUITaIKOBOCTI, TOJJOBHUM UYMHOM 4Yepe3
OOMEKeHHST PeIpe3eHTaTUBHOCTI AOC/IIKyBaHUX 3pa3KiB,
BiJICYTHICTb BipOTiTHOI Pi3HMIIi TPU OLIiHIIi pe3YJIbTaTiB.

Topmonu 1113 HeoOXinHi 111 paHHBOTO PO3BUTKY MO3-
Ky [27]. TupeoigHi TopMOHU MaTepi HEOOXiaHI TIIOLY 10
THX Mip, MOoKM ioro BiacHa I3 He mouyHe GyHKIIOHYBaTH
Ha 14—18-i1 TIKIeHb BariTHOCTI [28].

V perpocriekruBHOMY nociimkenti J.E. Haddow et al.
[29] moBimomunu, o piBeHb 1Q aiTeil, HapOIKEHUX Bif
HeJIIKOBaHUX KiHOK, TMepeBaXKHO MaTepiB i3 IBHUM Tillo-
TUPEO30M, OYB 3HAUHO HMXKUMM, HiXK Y IiTeii KOHTPOJbHOI
rpyrmu. OnHaK ix cepenHi mokasHuku 1Q He Manu CyTTEBUX
BiIMiHHOCTE# BiJ cepenHix rmoxka3HukiB 1Q y miTeit, Hapo-
JKEHUX Bil MartepiB., ki gikyBanucs (p = 0,20 Ta p = 0,90
BIJIMTOBITHO), XO4ya TPyMU JIiKyBaHHSI OyJIy HEBEJIMKUMU.
3 TUX Tip y AEKITbKOX JOCTIKEHHSIX MOBIAOMJISIIIOCS, 110
Oi7IbIII BUCOKMI piBeHb MaTepuHchbkoro TTT minm yac Barit-
HOCTi MOXe OYyTH TOB’sI3aHUI i3 HEraTUBHUM BIUIMBOM Ha
HEeWpPOKOTrHITUBHI (pyHKILii moTomcTBa [30, 31], ae iHii He
MiATBepIKyBaau boro [32, 33].

Hemonaswiit Metaanani3 [34], mo Bkouas 11 criocte-
PEXHMX TOCIIiIKEeHb, TOKAa3aB, 1110 MTOPiBHSIHO 3 HOpMaJlb-
Hoito ¢yHKIieo 13 cyOkIiHiYHMI rimoTHpeo3 MaTepi aco-
LIIFOETHCS 3 MOKA3HUKAMU iHTEIeKTyaIbHOI HETOCTATHOCTI
B IMOTOMCTBA (BigHowIeHHs mwaHcis (BI) 2,14; 95% nos.ip-
yuii intepsan (A1) 1,20—3,83; p=0,01).

3arajioM CyrepewinBi pe3yJibTaTU MiX BIIMBOM CYyO-
KJIiHIYHOTO TilTOTHPEeO3y Ha HEeCHPUATIMBI HACTIIKKA Ba-
TTHOCTI MOXYTh YaCTKOBO IOSICHIOBAaTUChH Pi3HUMU Tpa-
HuyHuMM 3HadeHHsMM TTI, 1mo BUKOpUCTOBYBalKUCS B
JMOCTIIKEHHSIX JUISI BU3HAUYEHHSI CYOKJIIHIYHOTO TillOTH-
peosy, 3 ypaxyBaHHSIM aHTUTLI qo TIIO+ Ta aHTMUTII 10
TITIO—. Kpim Toro, dyuxkuis 1113 moxe 3MiHIOBATUCS ITif
yac BariTHOCTI, i, IK HACJiAO0K, IIbOTO CYOKJTIHIYHMIA Tilmo-
THPEO03 Ha IT0YaTKy BariTHOCTI MOXe B KiHIIEBOMY MiICyM-
Ky TIEpEeTH y SIBHUI TiMOTUPeo3 a00 CITIOHTAaHHO IMOBEPHY-
THUCS 10 eyTupeosy [35].

Komm mim yac BariTHOCTI miarHOCTYBaBCsI CyOKJTiHiU-
HUI TimOTHpeo3, TO, He3Baxkalouud Ha 100pe po3pobiieHi
KJIiHIYHI peKOMeHIallii 1010 JIIKyBaHHS BariTHUX i3 SIB-
HUM TilmoTupeo3oM [36], TpuBamuii yac He OyJO JOCST-
HYTO KOHCEHCYCY 100 TOTO, YU CJiJl JIIKyBaTH XiHOK i3
CYOKJIIHIYHUM TilMOTUPEeo30M. AMEPUKAHChKUI KOHIpec
akyiepiB-riHekosioriB 'y 2007 p. BUSIBUB HEIOCTATHHO
IoKa3iB, 00 peKOMEeHAYBaTH JiKyBaHHS CYOKJIiHIYHOTO
rimotupeo3dy 1ia yac BaritHocTi [37]. Toni AMeprukaHchKa
TupeoinHa acouiauis (ATA) y 2011 p. Hamajla peKOMeH-
Jailii Mmoo JiKyBaHHSI BariTHUX XiHOK i3 CyOKJIiHIYHUM
rirnoTupeo3oM, aje Juile TOMdi, KOJIM BOHU MaloTh MO3M-
TuBHI piBHI aHTUTLI 10 TIIO [38]. Yepes pik eHOmoKpHUH-
HE TOBApUCTBO OITy0JIiKYBaI0 CBOIO PEKOMEHIAIIiI0 IIIOA0
3arajbHOro JIiKyBaHHsSI BCiX BariTHUX XiHOK i3 CyOKJIi-
HIYHUM TiMOTUPEO30M, BU3HABIIHU, IO 1Sl PEKOMEHIAIlist
0a3yeTbcs Ha HU3bKUX JoKasax [39]. HemonaBHs oliHKa
BCIiX peKOMeH/Ialliil KJIiHIYHOI MPaKTUKU IIIOA0 JiKyBaHHS
rinotupeosy mia yac BaritHocTi [40] mokasasna, 110 BOHU
MalOTh IIeBHi po30iXKHOCTI i 1m0 KepiBHI HacTaHOBU ATA
2017 poky mocinaroTh HaillBUIIE MicClle B 3araibHOMY peii-
TUHTY, TOJIOBHUM YMHOM 3aBISIKM IOCSITHEHHIO METU Ta
HaWBUIIMX TTOKA3HUKIB y cepax HayKu, € CTPOTUMU Ta
30epiraloTh peAaakiliiiHy He3aJeXHiCTb. Y pe3yJbTaTi OyB
3p00JIeHUII BMCHOBOK, IO 1Ii HAaCTaHOBU IIOTPeOYIOTH
3HAYHOTO BIOCKOHAJIEHHSI.

Pesynbratu npocneKTuBHOTrO gociimkeHHs Big R. Ne-
gro et al. [40] giTko BimoOpaxkeHi B HAaCTaHOBAX, 1110 OITy0JTi-
koBaHiy 2011—2012 pp. ¥ upomy nociimkeHHi maiixe 4500
XKiHOK OyJM paHIOMi30oBaHi Ha 11-My THXKHI BariTHOCTI Ta
MIPOXOIMIM 3arajbHUN CKpMHIHT Ha mucdynkuioo 13 Ha
OCHOBi HasIBHOCTi (DaKTOpPiB PU3UKY TUPEOITHUX 3aXBO-
ploBaHb. YCi BariTHi XXiHKM OOCTEXXyBaJIMCh HAa HAsIBHICTb
nuchynkuii I3 i B pasi miaTBepIKeHHS pO3MOYMHAIN
Tepamito. Y rpyii, ne OyJu BUSIBJACHI BUMAAKU AUCHYHK-
11i1, 00CTeXXyBaIM JIUIIIE XKIiHOK i3 BUCOKMM PU3UKOM, TOIL
SIK Y TPYITi 3 HU3bKUM PU3UKOM OOCTEKEHHSI POBOIWIIM B
KiHIIi BariTHOCTi, TOMY 1Ii XXiHKM HE OTpMMYBaJy Tepalrii.
Tepanis neotupokcunom (LT,) posnouynHanacs rnpu rimno-
TUpeOo3i, 1o BU3HavaBcs npu piBHi TTT monan 2,5 MMO/n
Ta MO3UTUBHOMY TUTpi aHTUTIA 10 TT1O. Tomy 3a Bu3Ha-
YEeHHSIM OyJIM BKJIIOUEHI XKiHKM 3 SBHUM TilIOTUPE030M, 1110
OyJ10 OMHUM 3 0OMeKeHb JociimkeHHsa. He Oymo cyrreBoi
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Pi3HUII MiX 3arajJibHOIO KiJTbKiCTIO HECHPUSTIMBUX Ha-
CITIIKIB Yy paMKaX YHiBepCaJIbHOTO CKPUHIHTY Ta B IPyIli BU-
SIBJICHHST BUIIAIKIB. 3 ypaXyBaHHSIM JIMIIE KOTOPTHU XKiHOK
i3 HU3bKUM PUBMKOM YCKJIATHEHHS Cepell XiHOK y TpyITi
YHiBepCaJbHOIO CKPUHIHTY OyJIM MEHII iMOBipHUMMU, HixX
y XiHOK y rpymi BusiBiieHHs Bunagkis (BIL 0,43; 95% M1
0,26—0,70). OgHak rpyma, sika He OTpUMYyBaJIa JTiKyBaHHSI,
OyJia 3HaYHO MeHIIo (n = 34), TOMY OOCIiIXEeHHS 0yI0
HEIOCTaTHBO iH(POPMATUBHUM.

YV npocnexkTuBHOMY nochimkeHHi B Kutai BaritHuM
KiHKaM i3 CYOKJIIHIYHUM TillOTUPEeOo30M OyJI0 PeKOMEH-
nosaHo JikyBaHHs LT, [14]. ITopiBHIorouM 28 XiHOK, sIKi
OTPUMYBAJIM JIIKyBaHHsI, Ta 168 XiHOK, IKi HE OTpUMYyBa-
JIA JIIKyBaHHS, HE BUSIBUJIM Pi3HULL B TIOKAa3HUKaX BTpaTH
BaritHocTi (BimHOocHUI1 pusuk (BP) 0,46; 95% I 0,12—
1,84), nepequyacHux rmosoris (BP 0,31;95% 1110,02—5,13),
recramiiinoi rineprensii (BP 3,00; 95% I 0,28—31,99),
HU3bKOI Baru npu HapomxkeHnHi (BP 0,65; 95% M1 0,04—
11,71) abo oTpuMaHHi HM3bKOIO 0aja 3a IIKajaoo Amnrap
(BP 0,65;95% 11 0,04—11,71). Lle nocmimKkeHHs 6yJI0 00-
MEXEHUM 4Yepe3 MaIiii o0cIr BUOIpKHM, 1110 MTPU3BEIO 10
HETOYHUX Pe3y/IbTaTiB.

YV 2012 poui Oyym orry01iKoBaHi pe3yIbTaTi JOCiIKEeH-
HSI KOHTPOJIbOBAHOTO aHTEHATAJIbHOIO CKpuHiHTy 113
(CATS) [41]. Lle Oymno GaraTolieHTpOBE, PaHAOMi30BaHE J0-
cimimkeHHs, e 21 846 xiHok Oyau paHIoMi3oBaHi Ha 12-My
TVDKHI BaTiTHOCTI 10 TpyIu 3 mopyiueHHsaM dyHkiii L3 abo
KOHTpOJIbHOI Tpynu. JlikyBaHHs posoro 150 mkr LT, 6yno
pO3I10YaTO, KOJIM B 3KiHKY B CKPMHIHTOBIl I'pymi OyJ10 BcTa-
HoBJIEHO, 110 piBeHb TTI 6y > 97,5 npouentuns, BT, —
< 2,5 npoueHTtus. JocmimKeHHsT He BUSIBUJIO pisHUILIL B 1Q
niTeit Bikom 3 poku (y JikoBaHuX cepenHiii [Q craHoBuB 99,
y KOHTPOJIbHi# rpymni — 100). AHani3 miarpymnu, 1o BKJI0-
YaB JIMIIIE XKIiHOK, SIKi BiIITOBiZaIOTh KPUTEPisIM CYOKITiHId-
HOTO TilOTUPEO3y, MaB MOAiOHI pe3yabTatu. ocmimkeHHs
3a3HaJI0 KDUTUKM 4Yepes Mi3Hii noyarok teparii LT, (Mox-
JIMBO, 3aHAITO Mi3Hiii TepMiH BariTHOCTi, 11100 MaTH BIUIUB
Ha PO3BUTOK MO3KY) Ta BiTHOCHO BHCOKE (hiKCOBaHe M03y-
BaHH4 LT,. bibie Toro, 6y10 ocTapieHo MUTaHHs PO Te,
Y1 MOXKEMO MU TOYHO OLiHUTHY 1Q y 3-piuHOi AUTUHM.

PeTrpocriekTBHE OTHOLIEHTPOBE HOCTiIKeHHs [42 ] TT0-
KazaJyio, 1o reparis LT, BariTHUX i3 CyOKIiHIYHUM TiltOTH-
peo3oM OyJia IoB’s3aHa 3 MEHIIIMM PU3MKOM HU3bKOI Baru
MPU HApOJKEHHI Ta HU3bKUM 0ajoM 3a IIKajlow Arrap,
ajle CTaTUCTUYHO 3HAYYIOi Pi3HMIII B iHIIMX HECIIPUSIT-
JINBUX HACJIiIKaX BariTHOCTI Ta HOBOHAPOIXKEHUX He OYJI0.
Xoya HasiBHi JlaHi MpO YMCJIEHHI MOTEeHLIiHHI HE3PO3yMii
daxTopu, 30KpemMa ColliaTbHO-eKOHOMIYHi Ta CyIyTHi aKy-
LIePChKi CTaHM, IO MO3BOJIMIIO TTPOBECTH CKOPUTOBAHUIA
aHaJji3, ToMy JaHe JOCHIiIKeHHs 0yJI0 oOMexkeHe oro pe-
TPOCTIEKTUBHUM XapaKTEpPOM Ta YIEepeIKeHUM BiOOpOM.
B inmomy gochimkeHHi [43] HYKYi IaHCU BUKUIHS Ta Ma-
KpOocoMii Oy 3apeecTpoBaHi y BariTHUX i3 CYOKITiHIYHUM
iMoOTUPEO30M, sKi otpumyBanu jikysanHs LT, (BP 0,34;
95% N10,21—-0,56 Ta BP 0,46; 95% 110,28—0,74 Bignosia-
Ho). Lle mocnimkeHHsT TaKoX OyJI0 0OMeXeHe CBOIM yIie-
peIKeHUM BinOOpOM.

PesynbraTtu mepuioro HalioHaJILHOTO OCJiIKEHHS B
CIIIA takox 0yJu HeloaaBHoO onyOJikoBaHi [44]. 3 Bu-
KOPUCTAaHHSIM BeJIMKOi 0a3u maHux 843 BariTHi XiHKU

i3 CYOKIIIHIYHUM TillOTHUPEO30M, SIKi OTPMMYBaJIH JiKY-
BaHHs TMpernapatamu ropMoHiB II[3, mopiBHIOBaiIuCh
3 4562 xiHKaMu, sKi foro He orpumyBaiu. JIiKoBaHi
KiHKY Majau Ha 38 % MeHIIWii pu3UK BTPATH BariTHOC-
Ti MOPIBHSIHO 3 HEJiKOBAaHUMHU KiHKaMu. OaHaK TakKe
JIIKYBaHHSI acoliloBajoCs 3 IMiABUIIEHUM PU3UKOM Tie-
peayacHMUX IOJIOTiB, BUHMKHEHHS IIyKPOBOTO mdiabery
Ta npeexknamiicii. CtpaTudikoBaHMid aHAJi3 3a TpynIaMu
TTI moka3zaB, IO ceped MaIi€EHTOK, SKi OTpUMYBaJU
JIiKyBaHHS, XiHKK 3 BUIIMM piBHeM TTI Manu meHiry
KiJIBKICTh BTpaT BariTHOCTI, HiX Ti, y Koro piBeHb TTI
O0yB MeHIIUM. L{g BiACcyTHiCTh KOPUCTi pa3oM i3 3a3Haue-
HUM PU3MKOM PO3BUTKY MOOIYHMX SBUII BUKIMKAaIa 3a-
HEIMOKOEHHS MOXJIMBUM HaJIMipHUM JIiKyBaHHSIM XiHOK
i3 TTT mix 2,51 4,0 MMO/a. JlaHe nociimxeHHs Oyio
oOMexXeHe HOro peTpoCneKTUBHOIO CTPYKTYPOKO CIO-
CTEPEXEeHHS, BiICYTHICTIO KJIiHIYHUX neTajeil (Hampu-
KJ1a[l, TEPMiH BariTHOCTI Ha mo4atky repanii LT,, craryc
antutia o TI10).

Llle onHe HellOgaBHE paHIOMi30BaHE MOCIiIXKEHHS
[45] mokazaiio, 110, He3BaXal4u Ha BiICYTHICTb CIIPUSIT-
JauBoro edexTy Bin Tepamnii LT,, 3 METOIO 3MEHIIEHHS BU-
MajaKiB MepeayacHUX MOJOriB y XIHOK i3 CYOKIiHIYHUM
rimorupeo3om ta 6e3 anturtin go TIIO i 3 TTT Bim 2,5
no 10,0 MMO/n Oyno BusHadeHo, mwo LT, moxe 3meH-
muTH Take yckiaagHeHHs (BP 0,38; 95% I 0,15—0,98;
p = 0,04).

IMoni6GHuM ynHOM TerepaHcbke qociimkeHHs 113 mpo-
JIEMOHCTPYBAJIO 3HUKEHHST BUMAJIKIB MepeayacHux Mojo-
riB Ta rocmirajizanii HoBoHapoaKeHux Ha 70 ta 83 % Bia-
MOBIIHO y BariTHUX XIHOK Ta MOPO/L/b, AKi JiKyBaauch LT,
Ta MaJii MO3UTUBHUM TUTP aHTUTLN 70 ATTIO [46]. Edexr
NO3UTUBHOTO JiikyBaHHsa LT, crocrepiraBesi nepeBakHO
cepel XiHOK i3 MigBMIIEHUM TUTpoM aHTuTia go TIIO i
TTT > 4,0 MMO/n.

3 oryisimy Ha OCTaHHI BUCHOBKHU pekomeHnalii ATA
OO JiKyBaHHS CYOKJIIHIYHOTO TilMOTUpEO3y Yy BariT-
HUX 3MiHUJMCS B HEIIOJAAaBHO OIyOJiKOBaHMX HacTa-
HoBax [47]. 3okpeMa, 4yepe3 3a3HAUYeHUI OOTATKOBUIA
PM3UK MO3UTUBHOrO TUTPY aHTUTLI g0 TITO pekomeH-
nmaiii 0ynu crpatugikoBaHi 3a ctaTrycoM aHTUTLI. Cho-
rofHi jikysanHsa LT, pekoMeHIy€eTbCst BariTHUM XKiH-
KaM, SKi MaloThb MO3UTUBHUN piBeHb aHTUTLI g0 TIIO,
koau piBeHb TTT Bume 4,0 MMO/n (cunbHa peKOMEH-
naitist), i Moxe po3TJsiaaTUCs IS BariTHUX KiHOK IpuU
MO3UTUBHOMY piBHI aHTUTiN gao TIIO, sakuio piBeHb
TTT > 2,5 MmMO/n (cnabka pekomeHpallist), abo st
XKiHOK 0e3 migBuineHoro TuTpy aHTutia mo TI1O, komu
TTT cranosuth 4,0—10,0 MMO/n (cnabka peKoMeH-
naiist). Ha migcTaBi BCix HasiBHUX MOKa3iB IPOJTOBXY-
BaTU TPOTIOHYBATH JIiIKyBaHHs IperapaTaMyu TOPMOHIB
I3 nns 3MeHIIeHHS pU3UKY BTpaTU BariTHOCTI Ta Ie-
peIJacHUX IIOJIOTIB y BariTHUX i3 KoHOeHTpamielo TTT
> 4,0 MMO/n € TOUIIBHUM.

ATA pexoMeHIy€e MPOBOMMUTHU JIKYBaHHSI TillOTUPEO-
3y MaTepi 3 MEeTOI0 BCTaHOBJEHHsS KoHueHTtpauii TTI
< 2,5 MMO/n [47]. ATA TakoX IpOIOHYE MTOBTOPIOBATU
tect Ha dyHKUito I3 mpuHaiiMHi KOXHI 4 THXHI Mpo-
TSITOM IIePIIIO1 ITOJIOBUHM BaTriTHOCTI Ta IOBTOPHO MpUHAali-
MHi OIMH pa3 puoau3Ho B 30-it TYKIeHb BariTHOCTi [47].
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AnbTepHaTUBHO €BpOINENChKEe €HIOKPUHHE TOBAPUCTBO
MPOIIOHYE TIOBTOPIOBaTH TecTH Ha (yHKuioo I3 KoxHi
4—6 TrKHIB rpoTsiroM BaritHocTi [39] i momioHo 1o ATA
pexomeHnaye Kopurysatu no3y LT, ans minrpumanus pis-
Ha TTI y Mexax 1inboBUX Aiana30oHiB TpuMecTpy: 1 Tpu-
mectp — 0,1-2,5 MmMO/n, 1T — 0,2—-3,0 MMO/n, 111 —
0,3-3,0 MMO/n.

Micna monoris nosy LT, ciin 3MeHIIMTH 10 NONEpen-
HBOI 103U nauieHTa. JlogatkoBe TectyBaHHs dyHKii 1113
CJIiI TIPOBOIUTH Yepe3 ~ 6 THXKHIB micis rooris [47]. duist
XiHOK, siKi orpumyBaiu LT, min yac BaritHOCTI, npuiiom
npernapary MOTEHIIAHO MOXYTb NPUIIMHUTHU, OCOOJIMBO
konu no3a LT, cranoButhb < 50 MK PilneHHs npo npunu-
HeHHs1 nipuitomy LT, 3a 6axkaHHSIM MOBUHHO MpUAMaTHCS
nauieHToM Ta Jjikapem. fxwmo npuitom LT, npununeno,
pisenbp TTI y cupoBaTii KpOBi CITif OLiHIOBaTH uepe3 6
TUXKHIB [47].

PeTrpocriekTBHE OTHOLIEHTPOBE HOCIiIKeHHS [42 ] TT0-
KazaJio, 110 54 % BariTHUX i3 CYOKJIIHIYHMM TilTOTHPEO30M,
sAKi movanu npuiimaty LT,, IpUNMHMWIN JIIKYBaHHS ITiC/IsI
MOJIOTiB/BUKUIHSI.

Ilepiroio mpo6iieMoI0 WIsT CTBOPEHHST peKOMeHOaLliit
MpU CyOKIJTIHIYHOMY TiMTOTUPEO03i € BUZHAUEHHSI HOpMaJib-
Hux niana3oHiB TTI Ta piBHS, OB S13aHOTO 3 HECIIPUSIT-
JIMBUMHU HacihigkamMu. Ha chorogHi OiTBIIICTh TAlli€HTIB
OTPUMYIOTh JIIKyBaHHSI 3 BUKOPHUCTaHHSIM (pikKcoBaHMX
rpannvyHuX piBHiB TTT, gKi BU3HaUeHi 1abopaTopisMu.

Bkpaii He0OXiTHO MPOBECTU JOCTIIKEHHS, 1110 MOXYTh
JOIMOMOITH KJIiHIlMCTaM IMpU3HAYaTH Tepallilo, BUKOPUC-
TOBYIOYM BiJIITOBiTHi KOHTPOJIbHI NianazoHu. He3Baxkatouu
Ha Te, 1110 JOCTYIHi paHI0Mi30BaHi KJIiHiuHi BUIIpOOYBaH-
H#, 110 OUiHIOIOTH BILIMB Tepamii LT, Ha KIliHiuHi pe3yiib-
TaTU MaLi€HTIB i3 CYOKIiHIYHMUM TilOTHPEO30M, BUSIBICH-
HS TIAlli€HTIB, SKUM HEOOXimHe JIIKyBaHHS, SK i paHillle,
3aJIMIIAETHCST MPOOJIEMOI0, 3e0iIbIIOrO Yepe3 odmexe-
HICTb LIMX JOCiIXKEHb.

OnHMM i3 BaXJIMBUX 0OMEXEHb LIMX TOCTiIKEHb € T10-
yarok Teparii LT, y IT pumectpi BaritHOCTi. BBaxaeTbcs,
110, gKio LT, BIuiMHe Ha paHHi HECTIPUATIMBI PE3YJIBLTaTH
BariTHOCTI (HAINpUKJIaa, BUKUACHB), 110 Tepariito CJii po3-
MOYMHATH SIKOMOTa Oyivkue 10 3auattsi. Kpim Toro, 1i 1o-
CJTiIKEHHSI BKJTIOYAJIM TTepeBakHO 3M0POBUX MallieHTiB. He
BUKJIIOUEHO, 110 Ti, XTO Ma€ OLIbIINI PU3UK YCKIATHEHbD,
OTPUMAIOTh OiJIbIITY KOPUCTh Bifl JIiKyBaHHS [42].

Ha cpboronHi BU3HavyeHi BaxkJI1Bi MPeIUKTOPU HECTIPU-
STJAWBUX HACIIKIB y TALIEHTIB i3 CYOKIiHIYHIM TilTOTHUpe-
030M, Taki sik ayroimyHHu# ctaryc L3 Ta cTyniHb minBu-
meHHs piBasg TTT.

1106 mominmuTh SKicCTh 10Ka3iB sl JIiKyBaHHSI Cy0-
KJIIHIYHOIO TimOTHMpeo3y Mia 4Yac BariTHOCTI, HeOoOXiaHi
BeJIMKi OaraToleHTPOBI paHIOMi30BaHi KJIiHIYHI BUTIPOOY-
BaHHS, B IKMX JIIKYBaHHs LT, MOYMHAETLCS 3 pAaHHIX Tep-
MiHiB, i3 IOMepeaHbO 3allJTAHOBAHUM aHaJIi30M MiArpym Ha
OCHOBI pU3UKIB YCKJIaIHEHb JIS BU3HAYEHHS HE TIbKU
no3uTuBHOTO e(ekry Bin Tepamii LT,, ane i Kopucti Bin
JIiKyBaHHsI. X04a € JOCTaTHbhO KIiHIYHUX TaHUX, MaJoO Bi-
IIOMO TIpO (piziosorivHMiT MeXaHi3M, 3a TOIMOMOTIOIO SIKOTO
serka gucdyHkisa 13 Moxe pu3BecTr 10 HECTIPUSATIN-
BUX HACJIIKIB BariTHOCTI, abo 1po Te, K Teparis LT, mpu-
3BeJIe 0 KpallluX pe3yJibTaTiB.

CyOKIiHIYHUI TilTOTMPEO3 aCOLIOEThCA 3 OaraTrbma
HECTPUSTIUBUMHU TOAISIMU MiJ Yac BariTHOCTI Ta HEOHa-
TanbHUMK Hacaigkamu. Jlikysanns LT, acouiroBanocs 3
KpaliMMM perpoayKTUBHUMU pe3yIbTaTaMU, 3HUKEHHSIM
PM3UKY BTpaTH BariTHOCTI Ta MepeadyacHUX MOJIOTIB Y XKi-
HOK, $IKi BUKOPHCTOBYIOTH HOITOMiXHI PEIpOAYKTUBHI
texHoJjorii. OnHaK y Wi Tajy3i Bce Ie HeoOXiaHi g1o0pe
MPOBEICHI BEIMKI paHOOMIi30BaHi HOCTIIKEHHS 3 BUKO-
pucrantsam LT, Ha paHHIX TepMiHax BariTHOCTI Ta Ha eTari
IJIaHyBaHHs BariTHOCTI [48, 49].

[Ipoanasni3yBaBIIM BUllle3a3HAYEHE, MOXKHA CTBEPIXKY-
BaTH, 110 B OUIBIIOCTI MPOBEIEHUX AOCIiIKEeHb HE BilO-
OpakeHMII TepMiH BaTiTHOCTI, Ha SIKOMY OYJIO HiarHOCTO-
BaHO TiMOTUPEO3, HEMAE YiTKUX JAaHUX L1010 TOTO, J0 SIKUX
IMOKA3HUKIB Ta B SKOMY TPUMECTPi TUTPYBaIU 3aMiCHY
tepamnito LT,. Takox y npoBeneHnX ITOCIIIKEHHAX HeMae
KOIHUX JAaHUX MPO T€, UM IIPOXKMBAJIM BariTHiI XiHKU B
lonoaedinMTHUX perioHax.

Tomy BuUBUEHHST 0COOIMBOCTEI Mepediry CyoKIiHiYHO-
IO TiITOTUPEO3y Y BariTHUX y togoaeilluTHOMY PerioHi Ha
CBOTOJIHI 3aJIMIIAETHCS AKTYaTbHOIO MPOOJEMOIO i MoTpe-
Oye€ MoJaIbIINX TOCTiIKEHb.

KonduikT inTepeciB. ABTOpY KOHCTAaTYIOTh BiICYTHICTb
KOHMIIIKTY iHTEepeCiB MPpH MiATOTOBILI CTATTI.
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TepHOMOAbCKMV FOCYAQPRCTBEHHBIVI MEANLIMHCKA YHUBEPCUTET MMEHM V.51, [opbayeBCKoro
MuHUCTEPCTBA 3APABOOXPAHEHMST YKPQWHBI, I. TepHOMOAb, YKPAUHAO

Cy6KAMHNYECKUIA TMNOTUPEO03 Y 6epeMeHHbIX B NIOAOCAEPULIUTHOM permoHe:
A€YUTb UAU HET?

Pe3iome. 3a6oseBaHus ILMTOBUIHO XeJIE3bl B CTPYKTYPE SHIO-
KPUHHOM MaTOJOrMK B TOCIEIHUE TObl 3aHUMAIOT MEPBbIC Me-
cra. [To nanHbIM MUHUCTEPCTBA 3ApPaBOOXPAaHEHUsI YKpauHbl, 3a
MOCJIEIHNE 5 JIET KOJIMYECTBO 3a00IeBaHU1 IIIMTOBUIHOM XKeJe3bl
YBEJIUYMIIOCH B 5 pa3, MprUYeM JaHHbII ToKa3aTes b CYIIeCTBEHHO
OTJIMYAETCSl B Pa3IMUHbIX PErMOHAX CTPaHbl B 3aBUCUMOCTU OT
COBOKYITHOCTU (DaKTOPOB BHEIIHEN Cpeibl (yHaJeHHBI cToxa-
ctryeckuit addext aBapun Ha YepHoObUTbCKON ADC, HOMHBIN
nedulnT, 0o6pa3 XKU3HU, CTPECC, HepallMoHaIbHOE MUTAHUE, He-
JIOCTATOYHOCTh MUKPOAJIEMEHTOB, COMYTCTBYIOILME 3a00IeBaHUsI
u T.4.). [Ipy 3TOM M3BecTHA TecHas (HYHKLMOHAIbHAsI B3aMMOC-
BSI3b TUPEOWIHON M PETIPOAYKTUBHOM CHUCTEM, UTO MPUBOIAUT K
BBICOKOW BEpOSITHOCTU Pa3BUTUSI OOBEIMHEHHBIX HapyILIEHU
MPU PacCTPOMCTBAX OHOM U3 ITUX 3BEHbEB romeocTasa. [1pooie-
Ma HapyllIeHUI pernpoIyKTUBHOTO 30POBbSI BHI3BIBAET OCOOEHHO
cepbe3HOe OECITOKOMCTBO BO BCEM MUPE U SIBIISIETCS] aKTyaJIbHOM
M0 M3YYEHHUIO XapakKTepa BIUSIHUS 3a00JeBaHUN IIUTOBUIHOM
KeJie3bl Ha OepeMeHHOCThb. TlokazaTenun 3a00JeBaeMOCTU MaTO-
JIOTUSIMU TIIMTOBUITHOM JKeJIe3bl U UX PaCIPOCTPAaHEHHOCTH OTJIU -

4aloTCs B Pa3HbIX PerMOHAX CTPaHbl B 3aBUCUMOCTU OT BJIMSIHUS
(hakTOpOB BHEIIHEH Cpeibl U UX KOMOMHALIMU, OAHUM U3 TaKUX
SIBJISIETCST MeDUINT ioma. YBeJlIWYeHHe KOJIMYecTBa MEpPTBOPO-
JKIEHHBIX MJIaJICHIIEB, ITPEXIeBPEeMEHHOE MpepbiBaHNe OepeMeH-
HOCTH, OeCIUIoue, TYTOyXOCTh U KOCOTJIa31ue HOBOPOXAECHHbIX,
3anepxKka (U3MUECKOro, MOJOBOrO U MHTEICKTYaJbHOTO pas-
BUTHSI JIETEl, POCT ITOKa3aTesiell CeplIedHO-COCYIUCThIX 3a00Jie-
BaHUII — [aJeKO He IMOJHBIN MepeyeHb HeTaTUBHOTO BIIMSTHUS
iionHoro neduiMTa Ha YejaoBeka. Haubosee yacTbiMM MmociencT-
BUSIMU MOAHOTO AeduinTa y 6epeMeHHBIX SIBJISICTCSI CyOKIMHU-
yeckuil runotupeo3. CyOKIMHUYECKMII TUIIOTUPEO3 acCOLIMU-
pyeTcsl CO MHOTMMM HeOJIarONpUSTHBIMA COOBITUSIMUA BO BpeMST
OepeMEHHOCTU M HEOHATaJIbHBIMU TOCIEACTBUAMU. W3ydeHue
0COOCHHOCTEe! TeueHUsI CYyOKIMHUYECKOTo TUIIOTUPeo3a y bepe-
MEHHBIX B 11010/1e(ODULIMTHOM PErMOHE Ha CErO/IHS OCTAeTCs aKTy-
aJbHOM TIpobiemoii. B cTathe mpeacTaBieH aHAINU3 MTyOIMKAIIUI
6a3 ganHbIXx PubMed, Medline 3a mociegHue OeCATUICTHS.
KimoueBble ¢JIOBA: CyOKIMHUYECKNIA TMITOTUPEO3; MOIHBIN JIe-
GuLUT; TeyeHue
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Subclinical hypothyroidism in pregnant women in the iodine deficiency region:
to treat or not to treat?

Abstract. Thyroid diseases occupy the top places in the struc-
ture of the endocrine pathology in recent years. According to the
Ministry of Health of Ukraine, over the past 5 years the number
of thyroid diseases has increased 5 times, and this indicator differs
significantly in different regions of the country depending on a
combination of environmental factors (remote stochastic effect of
the Chernobyl accident, iodine deficiency, lifestyle, stress, mal-
nutrition, micronutrient deficiencies, comorbidities, etc.). There
is a close functional relationship between the thyroid and repro-
ductive systems, which leads to a high probability of the develop-
ment of combined disorders in one of these links of homeostasis.
The problem of reproductive health disorders is of particular con-
cern around the world and is relevant to the study of the nature
of the effects of thyroid diseases on pregnancy. The prevalence
and incidence of the thyroid disease vary in different regions of
the country depending on the influence of environmental factors

and their combination, one of which is iodine deficiency. The
increasing number of stillborn infants, premature termination of
pregnancy, infertility, deafness and strabismus of newborns, de-
layed physical, sexual and intellectual development of children,
increasing cardiovascular diseases — this is not a complete list of
negative effects of iodine deficiency on humans. The most com-
mon consequence of the iodine deficiency in pregnant women is
subclinical hypothyroidism. Subclinical hypothyroidism is as-
sociated with many adverse events during pregnancy and with
neonatal outcomes. The study of the peculiarities of the course
of subclinical hypothyroidism in pregnant women in the iodine
deficiency region today remains an urgent problem. This article
presents an analysis of the publications of PubMed and Medline
databases for the last decades.

Keywords: subclinical hypothyroidism; iodine deficiency; treat-
ment
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Subclinical hypothyroidism in pregnant women
in the iodine deficiency region:
to treat or not to treat?

Abstract. Thyroid diseases occupy the top places in the structure of the endocrine pathology in recent
years. According to the Ministry of Health of Ukraine, over the past 5 years the number of thyroid diseases
has increased 5 times, and this indicator differs significantly in different regions of the country depending on
a combination of environmental factors (remote stochastic effect of the Chernobyl accident, iodine deficiency,
lifestyle, stress, malnutrition, micronutrient deficiencies, comorbidities, etc.). There is a close functional rela-
tionship between the thyroid and reproductive systems, which leads to a high probability of the development
of combined disorders in one of these links of homeostasis. The problem of reproductive health disorders
is of particular concern around the world and is relevant to the study of the nature of the effects of thyroid
diseases on pregnancy. The prevalence and incidence of the thyroid disease vary in different regions of the
country depending on the influence of environmental factors and their combination, one of which is iodine
deficiency. The increasing number of stillborn infants, premature termination of pregnancy, infertility, deaf-
ness and strabismus of newborns, delayed physical, sexual and intellectual development of children, increa-
sing cardiovascular diseases — this is not a complete list of negative effects of iodine deficiency on humans.
The most common consequence of the iodine deficiency in pregnant women is subclinical hypothyroidism.
Subclinical hypothyroidism is associated with many adverse events during pregnancy and with neonatal out-
comes. The study of the peculiarities of the course of subclinical hypothyroidism in pregnant women in the
iodine deficiency region today remains an urgent problem. This article presents an analysis of the publications
of PubMed and Medline databases for the last decades.

Keywords: subclinical hypothyroidism; iodine deficiency; treatment

Thyroid diseases occupy the first place among all endo-
crine pathologies today and remain one of the most difficult
problems. According to the Ministry of Health of Ukraine,
over the past 5 years the number of thyroid diseases has in-
creased by 5 times, and this indicator significantly differs in
different regions of the country depending on a combination
of environmental factors (remote stochastic effect of the
Chernobyl accident, iodine deficiency, lifestyle, stress, mal-
nutrition, micronutrient deficiencies, comorbidities, etc.)
[1, 2]. As of 1998, the incidence of the thyroid cancer in
Ukraine (according to the Ukrainian standard) was 4.3 cases
per 100 thousand inhabitants, and in 2016 this figure was 8.0

cases per 100 thousand people [3]. However, the incidence
of a non-oncological thyroid pathology and its prevalence in
Ukraine has also been increasing in recent decades.

For women of early reproductive age, in the structure of
endocrine pathology thyroid disease occupies the first place
in recent years. There is a close functional relationship be-
tween the thyroid and reproductive systems, which leads to a
high probability of the development of combined disorders in
disorders of one of these links of homeostasis. The problem of
reproductive health disorders is of particular concern around
the world and is relevant to study the nature of the impact of
the thyroid disease on both fertility and pregnancy itself [4, 5].
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The effect of the thyroid gland on the reproductive sys-
tem is realized both: through the peripheral endocrine glands
(gonads and adrenal glands) and through the central struc-
tures (neurotransmitter and hypothalamic-pituitary sys-
tem). Increased or decreased content of thyroid hormones
alters the processes of steroidogenesis, affecting the gonads
directly, as well as through the hypothalamic-pituitary sys-
tem, thereby violating the mechanism of their relationship,
especially the principle of negative feedback. The influence
of the thyroid pathology on menstrual and reproductive
function is explained by metabolic disorders (especially by
a decreased metabolic activity in hypothyroidism), which
change the sensitivity of receptor systems to hormonal in-
fluences at different levels of regulation [6].

The thyroid function is closely related to the hypo-
thalamic-pituitary-ovarian system, primarily due to the
presence of common central regulatory mechanisms. The
thyroid gland is one of the most important parts of the
neuroendocrine system and has a significant impact on
the reproductive function. Disorders of the thyroid gland
can cause premature or late puberty, menstrual disorders,
anovulation, infertility, miscarriage, fetal pathology. In its
turn, the state of the reproductive system has a pronounced
effect on the thyroid function. It is confirmed by changes
in the thyroid function during pregnancy and lactation,
in benign tumors and hyperplastic processes of the fe-
male genital organs, in patients with dysfunctional uterine
bleeding [7].

Equilibrium in the pituitary-thyroid system is due to the
interaction of tropic hormones of the pituitary gland and
effector endocrine glands. The enlargement of the thyroid
gland, even is not accompanied by the absence of clinical
signs, is an early sign of internal disorders, and often — at
least minimal deficiency of thyroid hormones [8].

Thyroid hormones provide the realization of genetically
inherited information into a specific human image (in the
absence of the thyroid gland without the replacement thera-
py, the mental retardation develops). That is, no matter how
ingenious the hereditary information from the ancestors of
the child might be, in the absence of thyroid hormones, this
will not be realized [9].

Luteinizing hormone (LH), follicle-stimulating hor-
mone (FSH), human chorionic gonadotropin and thyroid
stimulating hormone (TSH) are complex glycoproteins con-
sisting of a- and B-subunits. The structure of the a-subunit
of LH, FSH, chorionic gonadotropin and TSH is identical,
and the B-subunit is specific for each hormone and deter-
mines its luteinizing, follicle-stimulating and thyroid-stim-
ulating activity. Estrogens stimulate the thyroid function by
intensifying the synthesis of thyroxine-binding globulin in
the liver. Experimental studies have shown the presence of
receptors for TSH and T3 in the ovary, which determines
the possibility of a direct effect of thyroid dysfunction on
steroidogenesis, ovulation, corpus luteum function [10].

Estrogens and thyroid hormones can alter the excretion
of TSH and prolactin, affecting different levels of regula-
tion of TRH formation and secretion and specific hormonal
responses of the anterior pituitary gland. The imbalance of
thyroid hormones can change the concentration of active
steroids inside the target cells of the hypothalamus and pi-

tuitary gland, thus disrupting the mechanism of positive and
negative feedback [10].

In diseases of the thyroid gland with an impaired thyroid
function of the pituitary gland changes the production and
synchrony of the release of TRH — one of the regulators of
pulsating gonadotropin release.

Thus, the multilateral mechanism of the influence of the
thyroid pathology on menstrual and reproductive functions
of the woman is accurately defined. Alongside with it, there
are differences in disorders of the reproductive system de-
pending on the form of the thyroid pathology [4].

As it has already been mentioned, the prevalence and
incidence of the thyroid disease vary in different regions of
the country depending on the influence of environmental
factors and their combination, one of which is iodine defi-
ciency.

Iodine deficiency is an important medical and social
problem in many countries around the world. According to
the World Health Organization (WHO), pathological condi-
tions associated with iodine deficiency rank third in the list
of 38 most common non-communicable human diseases.
According to WHO experts, one-third of the world’s popu-
lation belongs to the so-called “risk group” and is a poten-
tial target for the development of iodine deficiency diseases
(IDD). The increasing number of stillborn babies, prema-
ture termination of pregnancy, infertility, deafness and stra-
bismus of newborns, delayed physical, sexual and intel-
lectual development of children, increasing cardiovascular
disease — not a complete list of negative effects of “hidden
hunger” on humans [11].

The iodine deficiency is a common natural pheno-
menon associated with iodine deficiency. It is calculated
that in order to fully ensure the synthesis of TG and restore
intra thyroid reserves, iodine should enter the human body
in a stable amount, which depends on the age and functional
state of the body [11].

The most common consequences of the iodine defi-
ciency in pregnant women are subclinical hypothyroidism.
Determination of TSH is a diagnostic marker of hyper- or
hypothyroidism. Occasionally, the persistent hypothyroi-
dism is caused by autoimmune thyroiditis (AIT) with ele-
vated levels of antibodies to thyroid peroxidase (ATPO) or
thyroglobulin, the consequences of surgical treatment, or
radiation to the thyroid gland. Normal functioning of the
thyroid gland is important for successful conception and
pregnancy [12].

In a large prospective study of > 16,000 pregnant wo-
men with subclinical hypothyroidism, the risk of placental
abruption and preterm birth was higher than in euthyroid
women. In addition, their offspring were more likely to be
admitted to the neonatal intensive care unit and had respira-
tory distress syndrome [13].

Other large studies comparing women with subclinical
hypothyroidism and women with normal thyroid function
during pregnancy have also demonstrated a link between
subclinical hypothyroidism and miscarriage [14, 15], pre-
term birth [16, 17], and gestational diabetes [18], gestational
hypertension [19, 20], eclampsia [19], premature placental
abruption [21], intrauterine growth restriction and low birth
weight [22].
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The presence of TPO Ab appears to play a synergistic
role with elevated TSH concentrations in increasing the
risk of pregnancy complications. A recent large prospective
study in China [23] found that pregnant women with higher
TSH levels were 3.4 times more likely to have miscarria-
ges than euthyroid women, and this risk tripled when these
women also had positive TPO Ab levels.

Alternatively, two large prospective studies in the United
States [24] and Finland [25] found no effect of subclinical
hypothyroidism on pregnancy outcomes.

A meta-analysis [26] of 18 cohort studies examining
3,995 pregnant women with subclinical hypothyroidism
found that pregnant women with subclinical hypothyroi-
dism were twice as likely to lose pregnancy and were
2.6 times more likely to have stillbirths than women with
normal thyroid function. They also had a higher risk of pla-
cental abruption and premature rupture of membranes. It
was noted that the included studies had a low and moderate
risk of accident, mainly due to limited representativeness of
the studied samples, the lack of a significant difference in
the evaluation of results.

Thyroid hormones are necessary for early brain develop-
ment [27]. The mother's thyroid hormones are needed by
the fetus until its own thyroid gland begins to function at
~ 14—18 weeks of gestation [28].

A retrospective study [29] reported that the 1Q of chil-
dren born to untreated, mostly mothers with overt hy-
pothyroidism, was significantly lower than in children in
the control group. However, the mean 1Qs did not differ
significantly from those born to mothers who were treated
(P =0.20 and P = 0.90, respectively), although the treat-
ment groups were small. Since then, several studies have
reported that higher levels of maternal TSH during preg-
nancy may be associated with adverse effects on the neuro-
cognitive functions of offspring [30, 31], while the others
have not confirmed this [32, 33].

A recent meta-analysis [34], which included 11 obser-
vational studies, showed that compared to normal thyroid
function, subclinical maternal hypothyroidism is associa-
ted with indicators of intellectual disability in offspring
(odds ratio 2.14; 95% confidence interval, 1.20—3.83;
P=0.01).

In general, the conflicting results between the effects of
subclinical hypothyroidism on the adverse effects of preg-
nancy may be partly explained by the different TSH cut-off
values used in studies to determine subclinical hypothy-
roidism, taking into account TPO Ab+ and TPO Ab—. In
addition, the thyroid function may change during preg-
nancy, and as a result, a woman diagnosed with subclinical
hypothyroidism in early pregnancy may eventually develop
overt hypothyroidism or spontaneously return to normal
thyroid function [35].

If subclinical hypothyroidism is diagnosed during preg-
nancy, then despite well-developed clinical guidelines for
the treatment of pregnant women with overt hypothyroidism
[36], there has long been no consensus on whether to treat
women with subclinical hypothyroidism. The American
Congress of Obstetricians and Gynecologists in 2007 found
insufficient evidence to recommend treatment for subclini-
cal hypothyroidism during pregnancy [37].

At that time, American Thyroid Association (ATA) in
2011 issued recommendations for the treatment of preg-
nant women with SCH, but only when they have positive
levels of TPO Ab [38]. One year later, the Endocrine So-
ciety published its recommendation for the general treat-
ment of all pregnant women with subclinical hypothyroi-
dism, recognizing that this recommendation was based on
low evidence [39]. A recent evaluation of all clinical prac-
tice guidelines for the treatment of hypothyroidism during
pregnancy [40] found that they differed and that the ATA
(2017) guidelines ranked the highest overall, mainly due to
the achievement of the goal and the highest performance
in science, are strict and retain editorial independence. As
a result, it was concluded that these guidelines need to be
significantly improved.

The results of a prospective study [40] clearly informed
in the guidelines published in 2011—-2012. In this study,
~ 4,500 women were randomized to 11 weeks of gestation
and underwent general screening for thyroid dysfunction
based on the presence of risk factors for thyroid disease.
All pregnant women were screened for thyroid dysfunc-
tion and initiated if confirmed. Of the dysfunction group,
only high-risk women were screened, whereas the low-risk
group was screened at the end of pregnancy; therefore, these
women did not receive therapy. LT, therapy was initiated in
hypothyroidism, which was detected at TSH > 2.5 mIU/1
and a positive TPO Ab titer, so by definition, women with
overt hypothyroidism were included, which was one of the
limitations of the study. There was no significant difference
between the total number of adverse events in the universal
screening and the case detection group. Given only low-risk
cohorts of women, complications were less likely to oc-
cur among women in the “universal screening” group than
among women in the “case detection” group (OR 0.43; 95%
CI 0.26—0.70) due to events that occurred. With unidenti-
fied and untreated patients with hypothyroidism (adverse
effects were less likely with universal low-risk versus case
detection, but no high-risk difference). However, the un-
treated group was significantly smaller (n = 34), so the study
was not informative enough.

In a prospective study in China, LT, treatment was rec-
ommended for pregnant women with subclinical hypothy-
roidism [14]. Comparing 28 women who received treatment
and 168 women who did not receive treatment, there was no
difference in the rates of pregnancy loss (relative risk 0.46;
CI0.12—1.84), preterm birth (RR 0.31; CI1 0.02—5.13), ges-
tational hypertension (RR 3.00; CI 0.28—31.99), low weight
at birth (RR 0.65; CI 0.04—11.71), or obtained a low score
on the Apgar scale (RR 0.65; CI 0.04—11.71). This study
was limited due to the small sample size, which led to inac-
curate results.

In 2012, the results of the study of controlled antenatal
thyroid screening were published [41]. This was a multi-
centre, randomized study where 21,846 women were ran-
domized at ~ 12 weeks of gestation to the thyroid dysfunc-
tion group or to the control group. Treatment at a dose of
150 mcg LT, was started after 13 weeks of gestation, when
women in the screening group were found to have TSH le-
vels > 97.5 percentile, fT, < 2.5 percentile. The study did
not reveal a difference in the 1Q of children aged 3 years (in

Tom 16, N2 6, 2020

www.mif-ua.com, http://iej.zaslavsky.com.ua 51



OrAsa Aitepatypum /Literature Review/

4]

the treated average 1Q 99, in the control group IQ 100). The
subgroup analysis, which included only women who met the
criteria for subclinical hypothyroidism, had similar results.
The study was criticised for the late start of LT, therapy (per-
haps too late in pregnancy to affect brain development) and
the relatively high, fixed dosage of LT,. Moreover, the ques-
tion was raised as to whether we could accurately estimate
the 1Q of a 3-year-old child.

A retrospective single-centre study [42] showed that LT,
therapy in pregnant women with subclinical hypothyroid-
ism was associated with a lower risk of low birth weight and
a low Apgar score, but there was no statistically significant
difference in other adverse effects of pregnancy and neo-
nates. Although there is evidence of a number of potentially
unclear factors, including socioeconomic and concomitant
obstetric conditions, which allowed for an adjusted analysis,
this study was limited by its retrospective nature and biased
selection. In another study [43] lower chances of miscar-
riage and macrosomia were reported in pregnant women
with subclinical hypothyroidism treated with LT, (RR 0.34;
CI10.21-0.56 and RR 0.46; CI 0.28—0,74 respectively). This
study was also limited by its biased selection.

The results of the first national study in the United States
have also been recently published [44]. Using a large database,
843 pregnant women with subclinical hypothyroidism treated
with thyroid hormones were compared with 4562 women who
did not take therapy. Treated women had a 38 % lower risk of
losing pregnancy than untreated women. However, treatment
with thyroid hormones has been associated with an increased
risk of preterm birth, diabetes mellitus and preeclampsia.
A stratified analysis by TSH groups showed that women treat-
ed with higher TSH levels had fewer pregnancy losses than
those with lower TSH levels. This lack of benefit, together
with the stated risk of side effects, has raised concerns about
possible over-treatment of women with TSH between 2.5 and
4.0 mIU/I. This study was limited by its retrospective follow-
up structure, lack of clinical details (eg, gestational age at the
beginning of LT, therapy, TPO Ab status).

Another recent randomized study [45] showed that de-
spite the lack of a beneficial effect of LT, therapy, to reduce
preterm birth in women with subclinical hypothyroidism
TPO Ab- and TSH from 2.5 to 10.0 mIU/1, it was found
that LT, can reduce this complication (RR 0.38; 95% CI
0.15-0.98; P =0.04).

Similarly, the Tehran Thyroid Study showed a 70 and
83 % reduction in preterm birth and neonatal hospitalization
in pregnant women treated with LT, and TPO Ab+, respec-
tively [46]. The effect of positive LT, treatment was observed
mainly among TPO Ab+ women with TSH > 4.0 mIU/I.

ATA recommends treatment of maternal hypothyroi-
dism to establish maternal TSH concentrations < 2.5 mIU/1
[47]. ATA also suggests repeating thyroid function tests at
least every 4 weeks during the first half of pregnancy and
again at least once about 30 weeks of pregnancy [47]. Al-
ternatively, the European Endocrine Society proposes to
repeat thyroid function tests every 4—6 weeks during preg-
nancy [39] and, like ATA, recommends adjusting the dose
of LT, to maintain TSH levels within the target trimester
ranges: I trimester — 0.1—2.5 ulU/ml, II trimester — 0.2—
3.0 plU/ml, 1T trimester — 0.3—3.0 plU/ml.

After delivery, LT, should be reduced to the patient’s
previous dose. Additional testing of the thyroid function
should be performed ~ 6 weeks after delivery [47]. For
women who received LT, during pregnancy, LT, could po-
tentially be discontinued, especially when the LT, dose is
< 50 mcg. The decision to discontinue LT, should, if de-
sired, be made by the patient and physician. If LT, is dis-
continued, serum TSH levels should be assessed after 66
weeks [47].

A retrospective single-centre study [42] showed that
54 % of pregnant women with subclinical hypothyroidism
who started taking LT, discontinued treatment after deli-
very/miscarriage.

The first challenge for making recommendations for
subclinical hypothyroidism is to determine the normal
TSH ranges and to determine the level associated with
adverse effects. Currently, most patients receive treatment
using fixed threshold levels of TSH, which are determined
by laboratories.

It is essential to conduct studies that can help clinicians
prescribe therapy using appropriate control ranges.

Although randomized clinical trials that evaluate the ef-
fect of LT, therapy on the clinical outcomes of patients with
subclinical hypothyroidism are available, the identification
of patients in need of treatment remains a challenge, largely
due to the limited nature of these studies.

One of the important limitations of these studies is the
initiation of LT, therapy in the second trimester of pregnan-
cy. It is believed that if LT, affects early adverse pregnancy
outcomes (e.g., miscarriage), this therapy should be started
as close as possible to conception. In addition, these studies
included predominantly healthy patients; it is possible that
those who are at greater risk of complications will benefit
more from treatment [42].

To date, important predictors of adverse effects in pa-
tients with subclinical hypothyroidism have been identified,
such as an autoimmune status of the thyroid gland and the
degree of elevated TSH levels.

To improve the quality of evidence for the treatment of
subclinical hypothyroidism during pregnancy, large multi-
centre randomized clinical trials are needed in which LT,
treatment is started early, with pre-scheduled subgroup
analysis based on the risk of complications to determine not
only whether LT, therapy has a positive effect, but what pa-
tients are more likely to benefit from it. Although there is
sufficient clinical data, little is known about the physiologi-
cal mechanism by which mild thyroid dysfunction can lead
to adverse pregnancy outcomes, or how LT, therapy will
lead to better outcomes.

Subclinical hypothyroidism is associated with many ad-
verse events during pregnancy and neonatal consequences.
LT, treatment has been associated with better reproductive
outcomes, reduced risk of pregnancy and preterm birth, in
women using assisted reproductive technologies. However,
well-conducted large randomized trials using LT, in early
pregnancy and in the planning stage of pregnancy are still
needed in this area [48, 49].

Analyzing the above-provided information, it can be
argued that most studies do not reflect the gestational age
at which hypothyroidism was diagnosed, there is no clear
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data on which indicators and in which trimester titrated LT,
replacement therapy. Also, the studies do not provide any
data on whether pregnant women lived in iodine-deficient
regions or not.

Therefore, the study of the peculiarities of the course of
subclinical hypothyroidism in pregnant women in the iodine
deficiency region today remains an urgent problem and re-
quires further research.
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of their manuscript.
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laceyko H.B., KyabyiHcbka B.M., Haymosa A.B.

TepHOMIAbCbKUK HALIIOHAABHUN MEAVNYHUWI YHIBEPCUTET iMeHi 1.51. [opbayeBcbikoro MiHICTepCTBQ OXOPOHM 340008 S YKo QiHY,

M. TepHoninb, YkpaiHa

CyYOKAIHIYHMI riNOTUPEO3 Y BAFITHUX B MIOAOAEDILMUTHOMY PEriOHi:
AIKYBOTU YU Hi?

Pe3iome. 3axBoproBaHHS IIMTOMONIOHOI 3aJl03M B CTPYKTYpi
E€HIOKPUHHOI MaTOJIOTii OCTaHHIM 4acOM ITOCIaloTh TepIii Mic-
. 3a maHmMM MiHicTepcTBa OXOpPOHU 3[O0POB’ST YKpaiHu, 3a
OCTaHHi 5 POKiB KiJIbKiCTh 3aXBOPIOBaHb IIMTOMNOMIOHOI 3371031
30iIbIIMIACh Y 5 pa3iB, MPUYOMY JaHUIA MOKAa3HUK CYTTEBO Bill-
PI3HSIETBCS B Pi3HUX perioHax KpaiHu 3aJIeXXHO Bil CyKYIHOCTI
YUHHUKIB 30BHIIIIHBOTO CEPEIOBUINA (BiIIaTICHUI CTOXaCTUIHUI
edekT aBapii Ha YopHoOunbebKiit AEC, iioaHuii nediluT, crocio
JKUTTSI, CTPEC, HepallioOHaJbHE XapuyyBaHHS, HEJOCTATHICTb Mi-
KpPOEJIEMEHTIB, CYMyTHi 3aXBOploBaHHsI To1lo). [1pu 11boMy Bino-
MU TiCHUI (QYHKIIIOHATbHUI B3aEMO3B’SI30K TUPEOIMHOI Ta pe-
MPOAYKTHUBHOI CUCTEM, 1110 3yMOBJIIOE BUCOKY MMOBIpHICTh PO3-
BUTKY MOEIHAHUX MOPYIIEHDb MPU pO3TaJax OAHIET 3 LMX JAHOK
romeoctasy. [IpoGsiemMa TOpyIlieHb PEIPOTYKTUBHOTO 3I0POB’S
3YMOBJIIOE OCOOIMBO CEPHiO3HE 3aHETIOKOEHHS Y BCbOMY CBITi Ta
€ aKTYyaJIbHOIO 111010 BUBYEHHS XapaKTepy BIUIMBY 3aXBOPIOBAaHb
IIMTOMNOMIOHOT 3271031 Ha BariTHiCTh. [ToKa3HMKM 3aXBOPIOBAHOC-
Ti Ha IMATOJIOTIi IMTOMNOAIOHOI 3aJI031 Ta iX MOIIMPEHOCTI Bimpi3-

lNaceyko H.B., KyabumHckas B.H., Haymosa A.B.

HSIIOTBCS B PI3HUX PErioHax KpaiHU 3aJIeKHO BiJl BIUIMBY YMHHU-
KiB 30BHIIIHHOTO CEpeIOBUINA Ta iX KOMOiIHALIil, OMHMM i3 TaAKMX
€ nmediuuT Homy. 30iNbIIeHHS KiJIbKOCTI MEPTBOHAPOIKEHUX He-
MOBJISIT, TIepeIyacHe NepepuBaHHsl BariTHOCTI, Oe3IiAas, Tyro-
BYXiCTb Ta KOCOOKiCTh HOBOHAPOXXEHUX, 3aTpUMKa (Pi3MuHOTO,
CTaTEeBOTO Ta IHTEJIEKTYaTbHOTO PO3BUTKY JiTEH, 3pOCTAHHS TO-
Ka3HUKIB CepIIeBO-CYyTMHHUX 3aXBOPIOBAHb — NIaJIeKO HE TIOBHUI
repesiik HeraTUBHOTO BIUIMBY MOZHOTO AeMillUTy Ha JIOAUHY.
Haii6inpin yacTuMuy HacliakamMy HomHOro AedilluTy y BariTHUX
€ cyOKJIiHiuHMIA Tinotrpeos. CyOKITiHIYHUI TIMOTUPEO3 acollito-
€ThCS 3 0araTbMa HECTTPUSTIIMBAMM TIOIiSIMU TTi/1 YaC BariTHOCTI Ta
HeoHaTaJbHUMM HacliakaMu. BuBueHHs oco0aMBoOCTel mepediry
CYOKJIiHIYHOTO TMOTUPEO03y Y BariTHUX Y ogoae(MillMTHOMY peTi-
OHi Ha ChOTO/IHI 3aJIMIIAETHCS AKTYAJLHOIO MPO0JIEMOI0. Y CTaTTi
HaBeACHMI aHaji3 Imyosikaiiii 6a3 manux PubMed, Medline 3a
OCTaHHI IECATUITITTS.

KnrouoBi cioBa: cyokininiunmii rimoTrpeos; WomHmil aediumr;
JTiIKYBaHHS

TeoHOMOABLCKMK TOCYAQPCTBEHHbIV MEANLIMHCKUU YHUBEPDCUTET MMeHM V.51, [op6ayeBcKoro
MuHNCTEPCTBA 3APABOOXPAHEHMST YKPQUHBI, I. TepHOMOAb, YKpAuHQ

Cy6KAMHNYECKNIA TMNOTUPEO03 Y 6epeMeHHbIX B NIOA0AEPULIUTHOM permoHe:
A€4YUTb UAU HEeT?

Pe3iome. 3aGosieBaHuUs IMTOBUIHOM XeJIE3bI B CTPYKTYPE SHIIO-
KPUHHOW MaTOJIOTMU B TOCEIHUE TOIbI 3aHUMAIOT TIEPBbIC Me-
cra. [To nanHbiM MUHMCTEpPCTBA 3APaBOOXpPaHEHUST YKPAWHBI, 32
nocjaenHue S JeT KOJIM4eCcTBO 3a00IeBaHU I IIIUTOBUHOM KeJ1e3bl
YBEJIMUUJIOCH B 5 pa3, MPUYEM AaHHbII MTOKa3aTeb CyllleCTBEHHO
OTJINYAETCS B PA3IMYHBIX PETMOHAX CTPaHbl B 3aBUCUMOCTH OT
COBOKYITHOCTH (DaKTOpOB BHEIIHE! cpenbl (yOaJeHHBIN CTOXa-
cruueckuii apdext aBapuu Ha YepHoObUIbCKON ADC, MOIHbBII
neduuut, 00pa3 XU3HU, CTPECC, HepallMOHAJIbHOE MUTAaHUE, He-
JIOCTaTOYHOCTh MUKPO3JIEMEHTOB, COMYTCTBYOIIINE 3200 IeBaHS
u T.0.). [Ipu 5TOM U3BecTHa TecHast (PyHKIIMOHAbHASI B3aUMOC-
BSI3b TUPEOUJAHON U PEeNpPOAYKTUBHOIN CUCTEM, YTO MPUBOAUT K
BBICOKOI BEPOSITHOCTM DPa3BUTHUSI OOBEAMHEHHBIX HapyIICHUI
TIPU PacCTPOICTBAX OJHOM U3 3TUX 3BeHbEeB roMeocTasa. [Ipobiie-
Ma HapylIeHU PenpoayKTUBHOTO 3I0POBbSI BBI3BIBAET OCOOEHHO
Cepbe3HOE OECITOKOMCTBO BO BCEM MUPE U SIBJISIETCS] aKTyaJlbHOM
MO U3YYEHMIO XapaKTepa BIUSHUs 3a00JIeBaHUI IIIMTOBUIHOM
Kesne3bl Ha OepemeHHOCTh. [lokasarenu 3aboieBaeMOCTH TATO-
JIOTUSIMU TIIUTOBUIHOM XKeJe3bl U UX PACIIPOCTPAHEHHOCTU OTJIU -

YalOTCsI B pa3HBIX PErMOHAX CTPAaHbl B 3aBUCMMOCTHU OT BIIUSTHUS
(hbakTOpPOB BHEIIHEH Cpeabl U MX KOMOMHALIMN, OTHUM U3 TAKUX
sByisieTcsl AeuUUT Hona. YBeluueHue KOJMUeCTBa MEPTBOPO-
JKIEHHBIX MJIaJICHLIEB, MPEXIEBPEeMEHHOE MpepbiBaHUE OepeMeH-
HOCTH, OecCIIoaue, TYTOyXOCTh M KOCOTIJla3re HOBOPOXKICHHBIX,
3aepkKa (HU3NYECKOro, MOJOBOrO M MHTEJICKTYaIbHOTO pa3-
BUTHS JIeTeli, POCT MoKa3aTejeil cepaeuHO-COCyaUCThIX 3a00J1e-
BaHMII — JaJIeKO He TOJHBIN MepeyeHb HEraTUBHOTO BIIMSHUS
iionHoro aeduuMTa Ha YeaoBeka. Hanbonee yacTbiMu MmociencT-
BUSIMU MOTHOTO JeuiinTa y OepeMeHHBIX SIBJISIETCST CYOKIMHU-
yeckuii TunoTupeo3. CyOKIMHUYECKMI TMIIOTUPEO3 acCOIUU-
pyeTcsi CO MHOTMUMU HEOJIarONpUsITHBIMUA COOBITUSIMU BO BpeMst
OepeMEHHOCTU M HEOHATaJIbHBIMU TMOCIeACTBUIMU. U3yueHue
0COOEHHOCTE! TeUeHUsI CYyOKIMHUYIECKOTO TUTIOTHpeo3a y bepe-
MEHHBIX B 1i010/1e(OULIMTHOM PETMOHE Ha CETOIHS OCTACTCS aKTy-
aJIbHOM Mpobsiemoii. B cTaThe npeacTaBieH aHaIM3 MyoauKaimii
6a3 nanHbix PubMed, Medline 3a mociiegHue AeCATUIETHS.
KmoueBble ciioBa: cyOKIMHUYECKUI THITOTUPEO3; HOMHBIN Jie-
¢uuT; TeyeHue
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The association between obesity
and thyroid stimulating hormone
in adults

Abstract. Background. Obesity is the most important social epidemic of the 21¢ century. The combination of
increased thyroid pathology and obesity is particularly noteworthy. Obesity is associated with numerous endocrine
abnormalities, including thyroid dysfunction and central obesity. However, it is unclear whether thyroid disorder in
obese individuals is a cause of that condition or an effect. Obesity is the most important social epidemic of the 21¢
century. The combination of increased thyroid pathology and obesity is particularly noteworthy. Aim of the study
was to elucidate the relationship between obesity and serum plasma thyroid stimulating hormone (TSH) level. Ma-
terials and methods. The records of 73 obese patients with BMI > 30 kg/m? among individuals aged 18-65 and a
27-member non-obese group with normal BMI were scanned retrospectively. Age, sex, anthropometric measure-
ments, TSH, fasting plasma glucose (FPG), insulin, total cholesterol, triglyceride, and HDL results were recorded.
The t test, Mann Whitney U test, chi square test, and Pearson and Spearman correlation tests were employed for
data analysis. A p value < 0.05 was considered statistically significant. Results. Seventy-three patients with BMI
> 30 kg/m? and 27 non-obese controls were included in the study. Fifty-nine of the individuals enrolled were women
and 41 were men, with an average age of 36.4 + 10.4 years. Significant differences were observed in BMI, FPG,
insulin, HbA1c, HDL, and TSH values between the groups (p < 0.05). TSH was significantly positively correlated with
TSH and BMI, HbA1c, insulin and FPG (p < 0.001,r=0.360; p=0.031,r=0.231; p=0.021,r=0.231and p=0.017,
r=0.237, respectively). Negative correlation was present between TSH and HDL (p = 0.006, r = —0.272). Conclu-
sions. TSH, fasting blood glucose, HbA1c and insulin values were higher in the obese group compared with the
normal weight healthy group, while HDL values were lower. Significant positive correlation was determined between
TSH and BMI. These findings support the idea that a slight increase in TSH levels may occur in obese individuals.
Keywords: obesity; body mass index; thyroid stimulating hormone

Introduction

Obesity is an important public health problem widely seen
across the world and affecting both developing and developed
nations. Figures published by the World Health Organization
show that the global prevalence of obesity has risen approxi-
mately three-fold in the 45-year-period since 1975 [1]. The
condition has been linked to complications such as insulin re-
sistance, hypertension, systemic inflammation, type 2 diabe-
tes mellitus, cardiovascular diseases, and cancer [2]. Obesity
is also associated with numerous endocrine abnormalities,
including thyroid dysfunction and central obesity. However,
it is unclear whether thyroid disorder in obese individuals is
a cause of that condition or an effect. Thyroid dysfunction
is associated with changes in body temperature, basal energy

expenditure independently of total and physical activity, body
weight, and body composition [3]. Although thyroid functions
are generally normal in obese individuals, body mass index
(BMI) and thyroid stimulating hormone (TSH) are positively
related, and a mild increase in TSH levels has been shown
compared with normal weight individuals [4, 5]. Although the
reason for high TSH values in obese individuals is uncertain,
thyroid hormone resistance, autoimmune thyroiditis, iodine
deficiency, TSH gene mutation, functional disorders in the
hypothalamus-pituitary-thyroid axis, impaired mitochon-
drial function, and leptin-mediated pro-thyroid releasing
hormone (pro-TRH) production have all been implicated [6,
7]. The hormone leptin also occupies an important place in
the relationship between obesity and TSH levels. Adipocyte
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hypertrophy in obese individuals causes hyperleptinemia, and
increased leptin results in increased TSH, or hypothyroidism
[8]. Several studies have shown that leptin can also affect hy-
pothalamic TRH production [9, 10].

The aim of this study was to elucidate the relationship
between obesity and serum plasma TSH levels.

Material and methods

The records of 73 obese patients with BMI > 30 kg/m?
among individuals aged 18—65 presenting to the internal
diseases clinic in our center over a one-year period (1 De-
cember, 2014, to 1 December, 2015) and a 27-member non-
obese group with normal BMI were scanned retrospectively.
Individuals with BMI values less than 25 kg/m? were regar-
ded as non-obese, while participants with BMI exceeding
30 kg/m? were defined as obese.

The patients were divided into two groups:

Group 1 — Obese patients (BMI > 30 kg/m?, n = 73).

Group 2 — Non-obese control group (BMI < 25 kg/m?,
n=27).

Individuals with acute infectious conditions, malignan-
cies, inflammatory rheumatic diseases, chronic kidney fai-
lure, or acute or chronic liver disease, and pregnant women
were excluded.

Parameters Used During Evaluation and Follow-Up

Age, sex, anthropometric measurements, TSH, fasting
plasma glucose (FPG), insulin, total cholesterol, triglyce-
ride, and HDL results were collected from the patient files
in this retrospective study. The files of 73 obese patients with
BMI > 30 kg/m? and 27 individuals with normal BMI were
examined retrospectively. All cases’ biochemical parameters
(TSH, FPG, insulin, HbAlc, and lipid profile) were recor-
ded. Insulin resistance (IR) was calculated with the Homeo-
stasis Model Assessment (HOMA) index.

HOMA was determined by applying the formula fasting
insulinvalue (uIU/mL) x fasting glucose value (mg/dL)/405.

Cases’ demographic characteristics, height, and body
weight were recorded.

BMI was calculated using the formula body weight (kg)/
height? (m?).

Statistical analysis

Data analysis was performed on IBM SPSS software
version 22.0 for Windows (Statistical Package for the Social
Sciences Inc., Chicago, IL, USA). Continuous variables
were expressed as mean plus standard deviation (SD), and
categorical variables as frequency (%). The distributions
of the continuous variables were examined by Kolmogorov
Smirnov test. The t test, Mann Whitney U test, and Pearson
and Spearman correlation tests were applied for data analy-
sis, and the chi square test was used to compare categorical
data. P values < 0.05 were considered statistically significant.

Ethical considerations

Ethical approval for the study was obtained from the Ga-
ziantep University Faculty of Medicine Ethics Committee,
Turkey (no. 29.11.2015/330). All participants were briefed
about the study and gave informed written consent to par-
ticipate.

Results

Seventy-three patients with BMI values exceeding
> 30 kg/m? and 27 non-obese controls were enrolled in this
research. All patients’ demographic and laboratory characte-
ristics are shown in Table 1. There was no difference between
the groups in terms of mean age (p = 0.188). The groups
were also similar in terms of gender distributions (p = 0/580).
However, significant variations were observed between the
groups in terms of TSH, BMI, FPG, insulin, HbAlc and
HDL levels (p < 0.05). Obese group TSH, FPG, HbAlc and
insulin were higher than those of the normal weight group,
while HDL values were lower. No significant difference was
observed in total cholesterol or triglyceride values between the
study groups (p = 0.652 and p = 0.051, respectively).

Comparison of TSH values in the obese and non-obese
groups revealed significant positive correlation between
TSH and BMI, HbAlc, insulin and FPG in both groups
(p < 0.001, r = 0.360, p = 0.031, r = 0.231, p = 0.021,
r=0.231, and p = 0.017, r = 0.237). Significant negative
correlation was observed between TSH and HDL (p = 0.006
r = —0.272). Correlation of TSH levels with other variables
are shown in Table 2.

Discussion

This study investigated the relationships between TSH,
BMI, FPG, HbAlc, total cholesterol, triglyceride, and
HDL in obese patients and a non-obese control group.
BMI, a practical, inexpensive and easily applied parameter
with a high level of accuracy generally recognized in the
measurement of obesity, and known to exhibit good cor-
relation with body fat percentage, was employed in this
study [11]. A significant difference was observed in TSH
levels between the obese patients and the non-obese con-
trol group. Additionally, significant positive correlation
was determined between TSH and BMI. A similar study
evaluated TSH levels in 87 metabolically stable euthyroid
women divided into two groups, with BMI above or below
40 kg/m? at physical examination. TSH levels were higher
in the morbidly obese group, and positive correlation was
determined between BMI and TSH [12]. In another study
involving 165 obese and 116 normal weight patients, TSH
levels were again higher in the obese group [13]. Knudsen
et al. also determined positive correlation between TSH
and BMI, and suggested that a high prevalence of obesity
in a population might be associated with increased serum
TSH levels [14].

Thyroid hormones represent a particular factor of inte-
rest in the development and treatment of obesity. The fact
that thyroid hormones play a regulatory role in thermoge-
nesis constitutes a potential factor in the development of
obesity. Although the reason for TSH elevation in the obese
is unclear, it has been suggested that, similarly to insulin re-
sistance, this may be associated with TSH resistance [6]. In
addition, parallel weight gain has been observed if elevation
in TSH in obese patients persists over a five-year period.
Mild TSH elevation is observed in approximately 25 % of
obese individuals (generally below 10 TU/1) [15]. There is
a pituitary adaptation mechanism that leads to high TSH
levels, particularly in morbid obesity, characterized by rapid
weight gain [16]. Studies investigating the association be-
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Table 1. Demographic and laboratory features of the study groups

Indicator Obese, n =73 Non-obese, n = 27 P value
Gender, Female/Male, n (%) 43/30 (58.9/41.1) 16/11 (59.3/40.7) 0.580
Age, year* 37.26 +11.35 34.14 +7.26 0.188
BMI, kg/m?* 35.56 = 5.51 23.97 + 2.67 < 0.001
FPG, mg/di** 98.71 = 22.37 86.44 + 8.41 0.007
Insulin, plU/ml** 13.91 + 10.08 7.96 + 5.67 0.005
HbA1c, %** 5.73+£0.79 5.38 + 0.32 0.032
Homa IR, mmol/I** 4.40£0.84 1.73+£1.29 0.059
Total Cholesterol, mg/dI** 205.35 + 43.81 200.51 + 47.86 0.652
Triglyceride, mg/dI** 181.36 + 97.07 139.85 + 81.72 0.051
HDL, mg/dI** 47.45 +10.42 5459 + 11.77 0.004
TSH, ulU/ml** 2.39 + 0.91 1.61£0.92 < 0.001

Notes: * — t-test; ** — Mann-Whitney U-test.

tween metabolic syndrome parameters and TSH have de-
termined that metabolic syndrome parameters, and particu-
larly obesity, are more common in patients with TSH levels
greater than 2.5 1U/I than in those with low TSH [17]. A
relationship has also been found between a high BMI and
obesity and overt and even subclinical hypothyroidism [18].
Thyroid dysfunction was frequently seen in obese patients
in Alkag et al.’s study, with Hashimoto’s thyroiditis and hy-
pothyroidism being more common [19]. Significantly lower
HDL values were observed in the obese group compared with
the non-obese controls. TSH also exhibited significant ne-
gative correlation with HDL. Similarly to the present study,
Ekinci et al. reported significantly low HDL in their obese
group compared with non-obese controls, and observed sig-
nificant negative correlation between HDL and TSH [20].
Significant differences were also determined between these
two groups in terms of FPG, insulin, and HbAlc levels, but
no difference was found in terms of total cholesterol and tri-
glyceride values.

The principal limitations of our study are its retro-
spective design and single-center nature. However, it
yields important findings concerning the relationship be-
tween obesity and TSH levels, a very widespread health
problem. We think that further more extensive studies are
now needed to elucidate the relationship between TSH
level and obesity. Patients must be screened in terms of
obesity and thyroid pathology, and the requisite therapy
and follow-ups must be initiated as a matter of urgency in
terms of public health.

Information on funding. List funding sources — all peo-
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drugs, etc.) as well as other subjects with another financial
or personal participation that can cause the conflict of inte-
rest. Do not specify the volume of funding.

Acknowledgment

The authors have carefully considered ethical issues (in-
cluding plagiarism, informed consent, misconduct, data
fabrication and/or falsification, double publication and/or
submission, redundancy, etc.).

Table 2. Correlation of TSH levels with other variables

Indicator TSH, ulU/mi
R P
BMI, kg/m2* 0.360 < 0.001
HbA1c, %** 0.216 0.031
Insulin, plU/mI** 0.231 0.021
FPG, mg/dI** 0.237 0.017
Total Cholesterol, mg/dI** 0.138 0.171
Triglyceride, mg/dI** 0.126 0.211
HDL, mg/dI** -0.272 0.006
HOMA-IR, mmol/I** -0.064 0.525

Notes: * — Pearson’s correlation test; ** — Spearman’s
correlation test.
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3B’130K MiXK OXXUPIHHSAM TO pPiBHEM
TUPEOTPONHOIO FOPMOHA B AOPOCAUX

Pe3iome. Axmyaavnicms. OxXupiHHS — HaliBaXJIMBilla COLIiaIb-
Ha enimeMiss XXI cronitrss. Oco0I1MBO 3aCIyroBy€e Ha yBary 4acTe
MOETHAHHS NATOJOTIT KTononioHoi 3ano3u (LLL3) Ta oxupiHHs.
OXupiHHS MOB’s13aHe 3 YUCTCHHUMU €HIOKPUHHUMMU MaTOJIOTisI-
MU, BKJIIOUYalouu nmopyiieHHst @yHkiiii 113 ta neHTpaaibHe 0Xu-
pinHs. OnHaK He BCTaHOBJIEHO, YM € posnan dyHkuii 1113 B oci6 3
OXUMPIHHSM IMPUYMNHOIO IIbOTO CTaHY YU HOTO Haciinkom. Memoro
TOCTiIKEeHHsI 0Yy/10 3’SICYyBaTU B3aEMO3B’SI30K MiX OXKMPIHHSIM Ta
piBHeM TupeoTpornHoro ropmoHa (TTT) y mna3mi kpoBi. Mame-
piaau ma memoou. [1iz1 criocTepekeHHsIM repedyBasio 73 naieHT!
3 oxupiHHsM (iHnexc macu Tina (IMT) > 30 kr/m?) BikoM 18—65
POKiB Ta 27 0ci0, sIKi He CTpaXKIaloTh Bil OXXUPIiHHS, 3 HOPMallb-
HuMm IMT. PeectpyBanu BiK, cTaTh, aHTPOIIOMETPUYHI BUMIipIO-
BaHHs1, pieHb TTT, rmokosu B miasmi Haruie (ITTH), incyniny,
3arajibHOTO XOJIECTEPUHY, TPUIIILIEPUIIB Ta XOJECTEPUHY JIiMo-
nporteiniB Bucokoi miinbHocTi (XC JIMBIL). [Ins anamizy gaHux
BUKOpPUCTOBYBaIM t-TecT, U-TecT MaHHa — YiTHi, KpUTepiii Xi-
KBazpar Ta kopessiiitHi rectu [lipcona ta CriipmeHa. 3HaYeHHS
p < 0,05 BBaxxau CTaTUCTUYHO 3HAUYIIUM. Pe3yassmamu. Y nociti-

JOKEeHHs Oynu BKtoueHi 73 manientu 3 IMT > 30 kr/m? ta 27 oci0,
SIKi HEe CTpaXkaaroTh Bill OXKUPiHHS. 3 yucia odcTexkeHux 0ysio 59
KiHOK i 41 40JIOBIK, cepe/IHii BiK sikux ctaHOBUB 36,4 & 10,4 poky.
CyTTeBi BinMiHHOCTI criocTepiranuch y nmokasuukax IMT, I'TIH,
incyniny, HbAlc, XC JITIBII ta TTI mix rpynamu (p < 0,05).
TTT BiporimHo Mo3UTUBHO KopentoBaB i3 mokazHukamu TTI Ta
IMT, HbAlc, incyniny ta I'TTH y kontposbHiit rpymi (p < 0,001,
r=0,360; p=0,031, r=0,231; p=0,021,r=0,231i p = 0,017,
r = 0,237 BinmoBinHo). HeraTuBHa Kopesiilisl Big3Havyauacss Mix
TTI Ta XC JIIBIIL (p = 0,006, r = —0,272). Bucnoexu. 3HaueH-
st TTT, rmoko3u B kposi Hatwe, HbAlc Ta iHcysniHy Oynu Bu-
IIMMU B TPYIT 3 OXUPIHHSIM TOPIiBHSHO 3i 3MI0POBOIO IPYyMoIo 3
HOPMaJIbHOIO Macolo Tisa, y Toi xe 4yac nokazuuku XC JITIBILL
Oy Hr>KYMMU. BU3HaueHa BiporigHa Mo3uTUBHA KOPEJISILLis MixX
TTT Ta IMT. Lli BUCHOBKM TiITBEPIKYIOTh IYMKY TIPO T, 110 B
0Ci0 3 OXMPIHHSAM MOXE CIIOCTepiraTucs He3HAYHE MiABUILIEHHS
piBus TTT.

Kini04oBi c10Ba: oXupiHHS; iHAEKC Macu Tija; TUPEOTPOIHUI
TOPMOH
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B30MMOCBS3b MEXXAY OXXUPEHNEM U YPOBHEM
TUPEOTPOMHOro FOPMOHA Y B3POCABIX

Pestome. Axmyaavnocmes. Oxupenne — cepbe3Has CoLanibHas
smuaemust XXI Beka. Ocoboro BHUMaHUSI 3acCiTy>KMBaeT 4acToe
coueTtaHue maTtojoruu mutoBumaHOUN Xemesbl (LLIK) m oxwupe-
Hus. OXKMpeHUe CBA3aHO ¢ MHOTOYMCIEHHBIMU SHAOKPUHHBIMU
HapylieHusiMu, Bkiouast aucyHkuuio LXK u uneHrpanbHoe
oxupeHue. OgHaKo HesCHO, siBisieTcsl i 3aboseBanue LK y
JIOfIeN ¢ OXXKUPEHUEM TIPUUUHOMN WIIM CJSACTBUEM 3TOTO COCTOSI-
Hust. I]eavro viccnenoBaHus ObLIO BBISICHUTH B3aUMOCBSI3b MEXILY
OXHMpEeHUeM U ypoBHeM TupeoTporHoro ropmona (TTT) B mias-
Me KpoBU. Mamepuaavt u memoost. [1on HaOMIOJEHUEM HAXOIU-
Jnuch 73 manmeHTa ¢ oxupeHueM (uHaekc maccel tena (MMT)
> 30 kr/m?) B Bo3pacte 18—65 siet u rpymnmna u3 27 4yeaoBek 0e3
oxupeHust ¢ HopMaibHbIM UMT. PeTpocnieKTUBHO perucTpupo-
BaJIM BO3PACT, T0JI, aHTPOIIOMETPUUYECKUE U3MEPEHUSsI, YPOBEHD
TTT, mroko3sl B Tuiazme Hatomak (I'TIH), wHcynuua, obiero
XOJIECTepUHA, TPUNIMILIEPUIOB U XOJIECTEPUHA JIMIONPOTEUIOB
BbICOKOI TutoTHOCTH (XC JITIBIT). 115t aHam3a naHHBIX KCITOJTb-
30BajuCh t-kputepuit, U-kputepuit ManHa — YUTHU, KpUTepuii
XM-KBaapaT U KoppesiuuoHHbie TecThl [Tupcona u CrnimpmeHa.
3Hauenue p < 0,05 cuynTanoCh CTaTUCTUYECKU 3HAUUMBIM. Pe3y1p-

mamot. B uccnenoBaHue 0bU1M BKiIloyeHbl 73 manuenta ¢ UMT
> 30 kr/m? 1 27 1111, KOTOpBIE HE CTPanaloT oT oxxupenusi. Cpean
00cnenoBaHHBIX ObLTO 59 XeHIMH 1 41 MyX4nHa, CPETHUI BO3-
pact KoTophix coctaBui 36,4 + 10,4 roga. 3HauUTEIbHbIE pa3/Iv-
yust Habmonanvch B 3HaueHussx UMT, I'TTH, uncynuna, HbAlc,
XCJIIBIT u TTT mexay rpynmnamu (p < 0,05). TTT' noctoBepHo
moJjioxkuTeabHo Koppeauposan ¢ TTI u UMT, HbAlc, uncynu-
Hom u I'TTH (p < 0,001, r=0,360; p= 0,031, r=0,231; p= 10,021,
r=0,231up=0,017,r=0,237 coorBeTcTBeHHO). OTpHULIATEIbHAS
Koppessiuust Habmomanack Mexay TTT u XC JITIBIT (p = 0,006,
r = —0,272). Botéods:. 3Hauenust TTI, T110KO3bI B KPOBU HATO-
mak, HbAlc u uHcynuHa ObUTH BbILIE B TPYIIIE C OXKUPEHUEM 110
CPaBHEHUIO C IPYIION 3M0POBbBIX JIOJCH ¢ HOPMATbHBIM BECOM,
B 10 Bpemst kKak 3HaueHust XC JITIBIT obutn Huxe. OnpeneneHa
IIOCTOBEpHasI TTOJI0XUTeIbHasg Koppensuns mexay TTT u UMT.
DTU IaHHbIE TTOATBEPKAAIOT MHEHHUE O TOM, UTO Y JIIOJICH C OXKM-
peHUEM MOXKeT HaOJII0AaThCsl HEOOJbIIOE TMOBBILIEHNUE YPOBHS
TTL

KiroueBsble ¢j10Ba: oxupeHue; MHIEKC MACCHI TeJla; TUPEOTPOII-
HbIA TOPMOH
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[OPMOHAOABHI MOPKepu paky
nepeAMixypoBoi 30A03U
MU AIKYBOHHS XBOPUX

Pe3tome. AKTyanbHicTb. Y CTPyKTYpi OHKOMOMYHOI naTosorii y YoroBikis pak nepeamixyposoi 3anoau (Pr13)
riocigae nigupyrodi no3uuii, Npy LbOMy € APYrot 3a 4acTOTOK MPUYMHOK CMEPTI y BUNagkax 3/105IKICHUX HOBO-
YTBOPEHb. 3axBOPIOBaHICTb | cMEPTHICTL Big PI13, Ak HanexXuTs 4O roOPMOHO3aNIEXHUX MyXIMH, Y BCbOMY CBITi
LjopidHo 36inbLUytoTLCA. Cepen 6iomapkepis nyxmmHHOro npouecy npuv PIMN3 o6roBoprotoTbcs Taki ctaresi i roHa-
LOTPOIHI rOpMOHU, K TECTOCTEPOH (TS) i ntoTeiHi3yrounii ropmoH (ntotTponiH, LT). YacTkoBo cka3aHe CTOCyeTbCSA
yHKLIOHANIbHOIro aHanory iHcyniHy — 6inkoBoro iHcyniHonogibHoro ¢gaktopa pocty 1 (ISF). MeTa BocnipKeHHs::
OLiHUTW KJTIHIKO-MPOrHOCTUYHY 3HaYyLLiCTb FOPMOHAaTIbHUX ryxamHHUX mapkepis (TS, LT, ISF) y kposi xBopux Ha
Pri3. Marepianun ta metoawn. [ig cnoctepexeHHsm nepebysanu 195 vonosikis 3 PIN3 Bikom Big 52 4o 82 pokis.
Kputepisamu Bukto4eHHs1 6yn XBOpPI 3 NaToioriYHUM rpoLecoM MeHLLEe 3a Apyry ctagito. TpusanicTe 3 MOMEHTY
LiarHoCTUKN 3axXBOPIOBaHHSI cTaHoBwWAa Bif 5 micauis 4o 17 pokis. AfeHokapuymHOMY gdiarHocToBaHo y 94 % Bin
uycsia 06CTEXEHUX XBOPUX, MeTacTasu B JliMbaT4HUX By3nax BusBieHO B 39 % Bunaakis, y BigAaneHux opra-
Hax —y 19 %, y ckeneti — y 28 %. PisHi B cupoBartui kposi TS i LT BuBYanm MeTogom iMyHOXiMIYHOro aHanisy, a
BmicT ISF — imyHoghepmeHTHOro aHanisy. Pe3ynbratun. 30inbLUEHHSI PIBHS Takux ropMoHasibHux mapkepis P13,
sk TS i ISF, crioctepiraetbcsi B KpoBi BigrnosigHo B 46 i 100 % Big 4mcria XBOpuX, 3a/1€XUTL Bif XapakTepy nepeobiry
MyX/IMHHOro rpoyecy i vioro metactasyBaHHs. [TaTupiyHa BuxXuBaHICTs xBopux Ha P13 3anexuTs Big BuxigHOro
piBHS KpuTepito [TicoHa, MeToanku rMPoBEREHOI NMPpoMeHeBoI Tepariii Ta napanesibHoro rnpU3HavYeHHs aHTUaHagpo-
reHHOI ropMoHasibHOI Tepariii. Y npoueci npoBeReHnx NikyBasibHUX 3axomiB BiporigHO 3MEHLLYETLCA BMICT Y KpoBI
ropMoHasibHUX MapkepiB nyxmamHHoro npouecy (TS, LT, ISF), Lo BU3HaYa€eTbCs1 NO4aTKOBUM XapaKTepoMm rnepeodiry
3axBoproBaHHsi. BUCHOBKW. BuB4eHi ropmoHaribHi 6iomapkepy PI13 6epyTs yHacTe B naToreHeTuyHuX noby[oBax
3axBOPIOBAHHSI | MatOTb [IarHOCTUYHY Ta MPOrHOCTUYHY 3Ha4yLLiCTb B MPOLECI MPOBEAEHHS NIKYBalbHUX 3aX0AIB.
KnroyoBi cnoBa: pak; nepeamixyposa 3an03a; 6ioMapkepu; ropMoHu

Bctyn

Y cTpyKTypi OHKOJIOTIYHOI MATOJIOTii ¥ YOJIOBIKiB paK
nepeamixyposoi 3ai03u (PI13) nmocinae nigupyrodi no3uiiii
[1, 2], Ipu LIbOMY € APYTOIO 33 YACTOTOIO IMPUINHOIO CMEP-
Ti BilI 3JI0SIKICHUX HOBOYTBOPEHb [ 3, 4]. 3axBopioBaHiCTb Ta
cMepTHicTh Big PII3, skuii € ropMOHO3aIeKHOIO IMyXIn-
HOIO, B YChOMY CBITi IIIOPiuHO 36ibIIyI0ThCA [5, 6]. Cepen
6iomapkepiB nyxjaMHHOro mpoiecy npu PI13 obrosopio-

IOThCSI TaKi CTaTeBi I TOHAAOTPOMHI TOPMOHU, SIK TECTO-
crepoH (TS) [7, 8] Ta moTeiHi3yt0unii TOPpMOH (JTIOTPOITiH,
LT) [9]. YacTkoBO cka3zaHe CTOCYEThCS i OITKOBOro iHCYy-
nmiHomnoaioHoro ¢gakropa pocty 1 (ISF), saxuii 3a cTpykTy-
poro i1 yHKIIi€E ayXe Haraaye ropMoH iHcyiH [10]. Mix
LIMMM TTOKa3HUKaMU B KpoBi xBopux Ha PI13 icHyIOTb Bi-
POTiJIHI KOpeJIsiLiiiHi 3B’SI3KM, ajie KJIiHIKO-TIPOrHOCTUYHA
3HAYYIIICTh TAKMX TOPMOHAJbHUX MapKepiB 3aJUIIAETh-
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cs1 BUBYeHOIO0 HemoctaTHbO [11]. IloTpebye momanbiroro
3’sICyBaHHsI XapakTep AMHaMikyi MapkepiB ipu PI13 Ha Toi
TOPMOHAJILHOI aHTUAHAPOTeHHOI Teparrii [12, 13].

Merta nochiiKeHHsI — OLIIHUTH KJTiHIKO-TIPOTHOCTUYHY
3HauyllicTh myxanHHux mapkepiB TS, LT Tta ISF y xposi
xBopux Ha PI13.

MaTepiaAn Ta MeToAmn

[Tin crmocrepexeHHs M TiepeOyBanu 195 4oNOBIKIB 3
PI13 BikoM Bix 52 o 82 pokiB (y cepenHbomy 66,30 £ 6,89
poky). KputepisiMu BUKITIOUEHHSI OyJM XBOpi 3 TAaTOJIO-
TiYHUM TIPOILIECOM MEHIIe 3a APYTYy cTaniio. TpuBamicTh 3
MOMEHTY JiarHOCTUKY 3aXBOPIOBAHHSI CTAHOBWJIA Bijl 5 Mi-
csiuiB 10 17 pokiB (y cepenabomy 3,20 + 0,19 poky). Cris-
BimHomenus pT2a, pT3a, pT3c, pT4, pT2b, pT3, pT2c,
pT3b, pT2 cramiit PII36yno 1:1:1:2:3:5:7:7:9. Yac-
ToTa nmoka3HukiB pN1, pN2 i pN3 BiamoBigHo crocTepira-
eTbesty 22, 91 8 % obcrexkenux, pM1ipM2 —y26i17 %.
IlapameTpu momupeHocTi paky craHoBwiu 3,20 £ 0,12
6ayra, po3mipy myxauHu — 1,90 + 0,06 6ana, 3HaYeHHS
kputepito Iicona (GS) — 6,40 = 0,08 6ana. CniBBigHO-
IeHHs nepudepiiiHoi Ta meHTpaabHoi ¢hopmu PII3 Gyno
3 : 1, sokanizaliito MyxXJIMHUA B 3aIHBOMY BillIiJIi TpocTaTu
BCTAHOBJIEHO B 56,9 % BuMankis, y 6iunnx —y 36,9 %, y
nepeaHboMy — Y 6,2 %. AeHOKapLIMHOMY JiarHOCTOBaHO
y 93,9 % Bim yKcia 00CTEKEHUX XBOPUX, TITaHTOKJIITHHHY
KapimHoMy — y 6,2 %. MeTtacTtasu B TiM(baTUIHUX By3J1ax
BUsIBJICHO Y 38,5 % XBOpMX, Y BiIJaJlcHUX OpraHax — Y
18,6 %, y ckeneti —y 28 %.

Hiarnoctuka PI13 i iioro MeracrasiB 6a3yBayacst Ha KJli-
HIYHMX, Ja0OPaTOPHUX, IPOMEHEBUX (PEHTIeHOJIOTIUHUX,
KOMIT' FOTepHUX TOMOTpadivHmnx, coHorpadiuaux), piopoc-
KOIMIYHUX, UUTOJOTIYHUX (TiCTOJIOTIYHUX) METoAax JOo-
crnimkeHHs1. BukopucroByBanu amapatu Multix-Compact-
Siemens (Himeuyunna), Somazom-Emotion-6-Siemens
(Himeuuuna), Gygoscan-Intera-Philips (Hinepianmm),
Envisor-Philips (Hinepnanau). PiHi B cupoBartiii kpoBi TS
i LT BuBYaIM METOIOM iMyHOXiMiYHOTO aHaIi3y 3 BUKOPHUC-
TaHHsIM aHajizaropa Cobas-6000 Ta Tect-cuctemu Roche-
Diagnostics (LlBeiitapist), a Bmict ISF (comaTtomeanHy
C) — imyHodepmeHTHoro aHami3y (pimep PR2100-Sanofi
diagnostic pasteur, ®dpaHiiist) i3 TecT-cucremoro Immulite-
Siemens-AG (HimeuuyuHna).

OuintoBanm GS, ctyninb qudepenuiauii PI13 (GDT)
i ioro cramito (STT), mimpaxoByBaJu iHTerpajJibHUI iH-
JIEeKC TSKKOCTI myxsmHHoro tipotiecy (IWT) 3a hopmyiioro:
IWT = [(T + 2N + 3M) x GS] : d, ne T — MixkHapoaHUIi
MOKAa3HMK XapakTepy IIepBUHHOI ITyXJIMHU, N — MiX-
HapOIHMI TOKAa3HUK TPYIl METacTaTUYHOTO YpPaKeHHS
perioHabHUX JdiMpaTUIHUX By31iB, M — cyma rpymn me-
TacTasiB y BijjiaJieHUX opraHax, d — TpUBaJiCTh 3aXBOPIO-
BaHHs. [Tokaznuk STT cranosus 3,00 = 0,07 y.o., GDT —
2,50 £ 0,05 6ana, IWT — 17,20 + 1,18 B.0. /1o KOHTpOJIbHOT
rpynu BBiiILIo 30 MpakTUYHO 30POBUX YOJIOBIKiB BIKOM
Bix 50 mo 73 poxkiB (y cepenrbomy 64,70 £ 2,52 poky).

[lin yac moCHiIKEeHHS MOTPUMYBAJIUCh MPUHLIMUITIB
0ioeTUKU: OCHOBHUX TojoxeHb KonBeHuii Pamu €Bpo-
MY Tpo TIpaBa JoanHU i 6iomeaniuny (Bix 04.04.1997),
GCP (1996), IenbciHcbkoi neknapaiiii BcecBiTHBOI Me-
JUYHOI acoIliamii Ipo eTUYHI IMPUHIIAIY IIPOBEICHHS Ha-

YKOBUX MEIMYHUX JOCIIIKEHb 3a y4acTio JioauHu (1964—
2000 pp.) i Hakazy MO3 VYkpainu Ne 281 Big 01.11.2000.
Vi obcTexxeHi ocoOu BIacHOPYY i JOOPOBLIBHO ITiAIUCAIN
iHopMOBaHy 3romy IIOAO YJacTi y mociimkeHHi. docii-
JIDKEHHS CXBaJIeHe KOMici€lo 3 6iomeanuHoi eTuku JloHe-
1IKOTO HAalliOHAJIbBHOTO MeAUYHOTo YHiBepcutety MO3
Ykpainu (mpotokosn Ne 7 Bin 10.10.2019).

CratucTUYHy OOpOOKY OTpMMaHUX pPe3YIbTaTiB I10-
CJiIKEHb TPOBENEHO 3a JOMOMOIrOI KOMIT IOTEPHOTrO
BapialliilHOrO HemapaMeTPUYHOIO KOPEILiiHOIO OTHO-
(ANOVA) i o06ararodpakropHoro (ANOVA/MANOVA)
nUcTiepciitHoro aHanizy (mporpamu Microsoft Excel Ta
Statistica Stat-Soft, CILIA). OuiHioBanu cepenHi 3HaYCH-
Hs (M), ix ctanaaptHi noxu6ku (SE) it BinxunenHs (SD),
KpuTepii HermapameTpuyHoi kopensuii Kenpanna (t),
onHo(pakTopHOrO AucrepciiitHoro aHanizy (D), ogHopin-
Hocri aucniepcii bpayna — ®opcaiita (BF) Ta Yinkokco-
Ha — Pao (WR), BinminHocTeit CthioneHTa (t) Ta MakHe-
Mapa — Dimepa (y%), a TAaKOX BipOTiAHICTh CTATUCTUYIHUX
noxkasHukiB (p). [linpaxoByBajin piBeHb I’ SITUPIYHOT BU-
JKUBaHOCTI XxBopux (St) 3a akTypiaabHuM MetogoM Ka-
mwiaHa — Meiliepa. ¥ maHoMy DOCTIIXKEHHI KPUTHIHUN
piBEHb 3HAUYIIIOCTI ITPU MEePEBiplli CTATUCTUYHUX TiMOTE3
npuitManu piBauM 0,05.

PesyAbTaTH

V xBopux Ha PII3 mouarkoBumii BuxigHuii (10 JiKy-
BaHHs1) noka3HUK TS craHoBuB 18,70 = 0,47 HMOJB/1,
LT — 4,90 + 0,17 mO/min, ISF — 232,20 £+ 5,49 ur/mm.
[TopiBHSIHO 3i 3MO0POBUMHU YOJIOBIKAMU KOHTPOJBHOI Ipy-
I BCTAHOBJIEHE BiporigHe 30uIbllIeHHS MOKa3HUKIB TS
Ha 18 % (t = 2,39, p = 0,021) i ISF na 69 % (t = 6,39,
p < 0,001), a LT nesiporigHo nuiue Ha 4 %, 1Ipu LOMY
3MiHU IUX IMapameTpiB (> M + SD 3mopoBux) BinmoBizHO
BUsBJIEHO Yy 46,2; 99,5 Ta 65,1 % Bia yrclia 00CTEXXEHMX Ta-
LieHTiB. 3a pe3yasraTamMu 0araTropakTOpHOTO OUCIIepPCiii-
HOTO aHai3y YinkokcoHa — Pao, Ha iHTerpajJibHUI cTaH
TOPMOHAJIBHUX MapKepiB MyxJUHHOTO Ipolecy mpu PI13
BruBaTh (p < 0,001) mapamerpu pT (WR = 3,03), pN
(WR =2,94) i pM (WR = 6,90).

Mu BimiOpanud Ti MOKa3HMKM MapKepiB ITyXJIMHHO-
ro TIPOLECY, SIKi OMHOYACHO MaJu BIpOTiIHI AMCIEpCiiiHi
3B’s13ku bpayna — @opcaiiTa it KopesuiiiHi Herapame-
TpruHi Kennanna 3 xapakrepom nepe6iry PI13. BusiBuio-
cd, mo LT obepHeno cniBBinHocuthes 3 GDT (BF = 2,59,
p =0,048; 1 = —0,269, p < 0,001) i mpssMO — 3 HASIBHICTIO
MeTacTa3iB y KIIyOOBUX JiM(paTUYHUX By3/1aX.

Vci xBopi Tmicisg IIPOCTATEKTOMil OTPUMYBAIUd IIPO-
meneBy Teparmito (ITT), 84,6 % 3 HUX — TOpPMOHANIb-
Hy tepamito (I'T). I3 MemumkameHTo3Hux 3acobiB I'T y
32,7 % BuUManKiB BUKOPUCTOBYBAJIW JIEWUTposeiH (ce-
penHst no3a — 4,90 = 0,24 mr/mno6y), y 54,6 % — 30-
nagekc (16,10 £ 1,12 mMr/mo6y), y 33,3 % — O6ikatepo
(58,30 £ 2,56 mr/mo6y). HeoGxinHo Big3HAYMTH, IO TilO-
aHAPOTEHHI IIpernapaTy CTajyd 3acobaMu BHOOpPY IepIIoi
JiHiTy xBopux Ha PI13 [14, 15], npoTe y BUnaakax TpuBaJioi
€HIOKPMHHOI Tepallil IMMyXJIMHHUI MpoLeC CTaE HEeUyT/Iu-
BMM JIO JIiIKYBaHHSI i 3aXBOPIOBaHHSI TTOUMHAE MPOrpecyBa-
T [16]. Y 21 % XBOpUX BUSIBJICHO Ti UM iHIII YCKJIaTHEHHS
1T, mpu npoMy Buxigauii piBeHb LT BIiMBaB Ha pO3BUTOK
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TyOynoiHTepcTuiaabHoro Hedputy (D = 3,59, p = 0,043),
a ISF — Ha (hopMyBaHHSI roCcTpoi CyAMHHOT HETOCTATHOCTI
(D = 3,38, p=0,048).

BcraHoBiieHO MeHIITy IT’ITUPIYHY BUKMBAHICTh XBOPUX
Ha PII3 3 GS > 7 6ajiB MOpiBHSHO 3 iHIIMMU MalliEHTa-
mu ipu GS < 7 6aniB (BimmosimHo 15 1 24 %; * = 24,30,
p < 0,001), 1110 3HAIIIO CBOE BimoOOpaXkeHHsI Ha puc. 1.
Ilinkpecnumo, mo B Bummankax GS > 7 6aniB OyB Biporin-
Ho OinbiuM mokazHuk STT (t = 10,72, p < 0,001), y 2,3
paza — IWT (t = 6,24, p < 0,001), y 2,5 pa3a yacriie BH-
SIBISTA METacTa3u B JTiMdatnaHux Bysnax (x> = 23,40,
p <0,001)iB5,8 paza — y BinnaneHux opranax (y*> = 8,63,
p=0,003). Ha puc. 2 mogaHo BikuBaHicTh XBopux Ha PI13
micis npocratekroMii Ha T1i [T 3 mapaneTbHUM BUKOPUC-
TaHHsM [T, mo cyTrreBo 30iUIbIINMIO €(PEKTUBHICTD JIIKYy-
BaJIbHUX 3aXO/IiB.

O6roBopeHHs

Yepes 6 MicsliB Big BHMKOHAHOI IPOCTATEKTOMIl
(puc. 3—5) pisenp TS 3menmuscsa Ha 26 % (t = 10,89,
p <0,001), LT — Ha 8 % (t = 5,84, p < 0,001), ISF — Ha
16 % (t = 8,29, p < 0,001). 3a gTaHUMMU OAHO(PAKTOPHOTO

IUCIIEPCIAHOTO aHaji3y, OyJIu BiICYTHI 3B’SI3KM 3MiH I10-
Ka3HUKIB MapKepiB MyXJIMHHOTO MPOIECy 3 TepMiHAMM
BCTaHOBJIEHHs AiarHo3y i mouyatky I1T micis mpocraTek-
ToMmii. He BcTaHOBIECHO 3a/IeXKHOCTI IMHAMIKMA Tapame-
tpiB TS, LT, ISF Bin okpemux unHHukiB 1T, a BincyTHiCTb
KOpeJSILIHNX 3B’SI3KiB YCiX TOPMOHAJIbLHUX MapKepiB
cTocyBasacs JIMIIE MOTY>KHOCTI MPOBEJEHOI raMMa-Tepa-
mii. BimMiHHOCTI TPpMBUMIpHHUX TiCTOTpaM iHTErpaJbHUX
ropmoHanbHuX MapkepiB PI13 (TS + LT + ISF) y 3no-
POBUX JIIOAEH i XBOpUX B MpPOILIECi JiKyBaHHs MOJaHO Ha
puc. 6. Ik 6aunMo, HasgBHA MTO3UTUBHA IWHaMiKa Ta iH-
TerpajibHi 3HaY€HHSI MOYMHAIOTh HAOJMXATUCS A0 iHTe-
rpaJbHUX IIapaMeTPiB B KOHTPOJTI.

[1T BBaxxaeTbCsd METOIOM BUOOPY JIiKYyBaJIbHUX 3aXO/1iB
npu PI13 [17]. 3a HatMMu naHUMU, Y BUTIaAKax IIPOMeHe-
BOTO BIUTMBY Ha HIsixu JiMGoToky BMicT LT 3MeHImBCs
Ha9 % (t=2,22,p=0,032), a 6e3 nomarkoBoi Takoi [1T —
Ha 6 % (t =5,77, p <0,001). [Ticas BUKOHaHOTO Bapialliii-
HOTO OUCIIePCiiiHOTO i1 KOpessiiiiHOro aHajiizy 3po0JjieHO
BUCHOBKM, 10 MAIOTh MPAKTUYHY CIPSIMOBAHICTh: BUKO-
HanHs [1T 3 eHeprieto poroniB 6 MEB moka3zaHo xBopum
nipu piBHi LT < 2,5 MO/Mn (< M—SD xBopux Ha PI13); y
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PucyHok 6. BigmiHHOCTI TpUBUMIpHUX rictorpam iHTerpanbHuXx ropmoHanbHux mapkepis P13 (TS + LT + ISF)
Y 340pOBUX JIIOREN | XBOPUX Y NPOLECi NiKyBaHHSs

puniagkax LT > 7,5 mO/mn (> M + SD xBopux Ha PI13)
HEeOOXiTHO BIUIMBATHU Ha LUISIXU JTiM(POTOKY.

Crin 3a3Hauntu, mo npu PII3 ronamorpormnwmit LT
peryiioe mnpouecu KaHueporeHesy [9]. TectocrepoHe-
Misl TIpSIMO KOpesioe 3 arpecuBHuM mnepebdirom PII3 [7,
8] i TicHO TOB’s13aHA i3 CTPYKTYPHUMU MOPQOJOTiYHUMU
0COOJIMBOCTSIMM TTyXJIMHHOTO Tipoiiecy [18]. A ToMy icHye
HarajJbHa HEOOXiTHICTh 3HMKEHHS piBHSI TS B KpoBi IIpu
PI13 anaporeHmenpecuBHMMU niperapatamu [19, 20].

Icaytors iHmn miarHoctmuni Mapkepu PII3  (PHI,
4K-Score, Select-MDx, Confirm-MDx, PCA3, MiPS, Exo-
DX, mpMRI, SNHG6), sKi TpOrHOCTUYHO TepeadavyaTh
nyxmHHMi porec (Oncotype-DX-GPS, Prolaris, ProMark,
DNA-ploidy, Decipher) [21], afie X CTOCYHKU 3 BUBYUEHUMU
HaMU TOpMOHAMU OTPeOYIOTh MOJAIBIINX TOCTiKEeHb.

BucHoBKMU

1. 30inblIeHHST piBHSI TaKUX TOPMOHAJIBLHUX MapKepiB
PII3, ax TS i ISE cnoctepiraerbest B KpOBi BiIMIOBIZHO y
461 100 % Binm ynciaa XBOpUX, 110 3aJIEXKUTh Bill XapakTepy
repeodiry MyxJMHHOTO MPOLECy i HOro MeracTa3yBaHHsI.

2. [T’arupiuHa BrokuBaHicTh xBopux Ha PI13 3amexuthb
Bin moyaTkoBoro piBHs GS, metoauku [1T, 1110 TpoBOANTE-
cs1, Ta TapajieJIbHOTO IIpU3HaYeHHs aHTuaHaporeHHoi I'T.

3. ¥ npotieci 3ailicCHEHUX JTiKyBaJIbHUX 3aX0/1iB BipoOTii-
HO 3MEHIIIYEThCS BMICT B KPOBi TOPMOHAJIbHUX MapKepiB
nyxauaHoro npotecy (TS, LT, ISF), mo Bu3HavaeThes mo-
YaTKOBMM XapaKTepOM Iepeodiry 3aXxBOpIOBaHHS.

Kouduikr inTepeciB. ABTOpM 3asiBJISIIOTH TPO BiJCYT-
HiCTb KOHQIIIKTY iHTepeciB. ABTOpU HE OTPUMYBaJIM Bif
oKpeMux ocib i opraHizantiii (hiHaHCOBOI MIATPUMKU AOCTi-
J>KEHHSI, TOHOpapiB Ta iHIIMX OpM BUHATOPO/I.

Indopmaniss nmpo BHecOK KoKHOrO aBtopa: Jlymaw-
cokuil FO.B. — KOHLeMIisg Ta au3ailH JOCHiIKCHHSI;
Cunauenko O.B. — cratmcTudHa OOpOOKa OTPpMMAaHUX
pe3yabTaTiB, HanucaHHs TeKCTy; [laniit M.I. — KJiHiKo-/1a-
OopaTopHe 00CTexXXeHHs XBopux; Epmonacéa M.B. — aHa-
JIi3 IaHUX JIiTepaTypH, aHaji3 OTpMMaHUX JIaOOPaTOPHUX
nauux; Cmonsposa O.F0. — aHaniz oTpUMaHUX KIiHIYHUX
pe3yJIBTATIB i MiAroToBKa iII0CTpalliii.
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[OPMOHOABHbIE MAPKEPbI PAKA NPEACTATEAbBHOMN XXeAe3bl
M Ae4eHne GOAbHbIX

Pesome. Axmyaavnocms. B cTpyKType OHKOJOIMYECKOIi ma-
TOJIOTMHU Y MYXXKUMH pakK npeacraresibHoi xene3bl (PI12K) 3aHu-
MaeT JIMAUPYIOIIME MMO3ULIMH, TPU 3TOM SIBJISIETCSI BTOPOW 1O
YacToOTe MPUYMHON CMEPTU B CIydasiX 3J0KaYeCTBEHHBIX HO-
BOoOOpa3oBaHuil. 3a0071eBaeMOCTh U cMepTHOCTb oT PITK, Ko-
TOPBIl OTHOCUTCSI K TOPMOHO3aBUCUMBIM OTTYXOJISIM, BO BCEM
MUpE €XerojHo yBeanuuBawoTcs. Cpenu OMOMapKepoB OIy-
xoJieBoro mpoiiecca ipu PITK o6GcyxmatoTcsi Takue moJjioBbie
Y TOHAZOTPOITHbIE TOPMOHBI, KaK TecTocTepoH (TS) u moreun-
HU3Mpyloumii TopmoH (mortponuH, LT). OtyacTu ckazaHHOe
KacaeTcst (GyHKIIMOHAJIBbHOTO aHaJora MHCYJMHa — OeTKOBO-
ro uHcyiamHomnonobHoro ¢akropa pocta 1 (ISF). I]eas uccae-
006aHus; OLCHUTH KJIMHUKO-TIPOTHOCTUYECKYIO 3HAUYMMOCTh
ropMoHaJIbHbIX omyxoJieBbiXx MapkepoB (TS, LT, ISF) B kpoBu
oonbHbIX PII2K. Mamepuaast u memodst. Ilon HaGMIOACHUEM

Haxoauiuch 195 myxuun ¢ PIT2K B Bo3pacte oT 52 no 82 ner.
Kpurepusamu uckioyeHus: ObIM O0JIbHbBIE C MATOJOTUYECKUM
MPOLECCOM MeHee BTopoii ctanuu. [1pogoKuTeIbHOCTb ¢ MO-
MEHTa IMarHOCTUKU 3a00JIeBaHUsI COCTAaBUJIA OT 5 MECSIIEeB 10
17 net. AneHOKapLMHOMA AMAarHOCTUpoBaHa y 94 % ot uucia
00cieIoOBaHHBIX OOJbHBIX, MeTacTa3bl B JUMGpATUYECKUX Y3-
JlaX BbISIBIIEHBI B 39 % ciiyyaeB, B OTHAJICHHBIX OpraHax — B
19 %, B ckenetre — B 28 %. YpoBHU B CbIBOPOTKE KpoBU TS u
LT uzyyanu MeToOM UMMYHOXMMHUUYECKOTO aHaIu3a, a coaep-
xaHue ISF — uMMmyHodbepMeHTHOTrO aHanusa. Pezyivmamnoi.
TToBbillIeHUE YPOBHSI TaKUX TOpMOHabHBIX MapkepoB PITXK,
kak TS u ISF, HaGmomaeTcs B KpOBU COOTBETCTBEHHO Y 46 u
100 % ot uncia 60JbHBIX, 3aBUCUT OT XapaKTepa TeUeHHUsl OIy-
XOJIEBOTO Tpoliecca W ero MeracrazupoBaHusi. [laTuierHsis
BbIXKMBaeMoOCTb 00yibHBIX PI12K 3aBUCUT OT MCXOHOTO YPOBHS
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Kputepus [NrMcoHa, METOMMKM TTPOBOIMMON JTYYeBOM Tepanuu
M TapaylJieIbHOTO Ha3HAuYeHUsI aHTUAHPOTEHHOM TOpMOHab-
HOIi Tepanuu. B npoliecce MpoBeneHHbIX JIeYeOHbIX MEPOTIPU-
SITUIA JIOCTOBEPHO YMEHBILIAETCs COlepKaHKe B KPOBU TOPMO-
HaJIbHBIX MapkepoB omyxoieBoro npouecca (TS, LT, ISF), uto
OMpeessieTCss UCXOIHBIM XapaKTepoM TeYeHUsl 3a00JeBaHMsI.

Bbiéoowvt. I3yuenHble TopMoHaIbHbIe OoMapkepsl PTTK yua-
CTBYIOT B IaTOr€HETUYECKUX TOCTPOEHMSIX 3abosieBaHUsl U
00J1amatoT TMarHOCTUYECKON M TPOTHOCTUYECKON 3HAYMMO-
CThHIO B TIpOlLIeCcCe TIPOBEICHUS JICUEOHBIX MEPOTIPUSITUI.
KiroueBbie clioBa: pax; mpencTaTesibHast XeJie3a; 61MoMapKephl;
TOPMOHBI

O.V. Syniachenko’, M.I. Paliy?, Yu.V. Dumansky?, M.V. Yermolaieva’, O.Yu. Stoliarova?

" Donetsk National Medical University of the Ministry of Health of Ukraine, Lyman, Ukraine

2 National Cancer Institute of the Ministry of Health of Ukraine, Kyiv, Ukraine

3 R.E. Kavetsky Institute of Experimental Pathology, Oncology and Radiobiology of the National Academy

of Sciences of Ukraine, Kyiv, Ukraine

Hormonal markers for prostate cancer
and treatment of patients

Abstract. Background. In the structure of oncological pathology
in men, prostate cancer occupies a leading position, while being
the second most frequent cause of death in cases of malignant neo-
plasms. The incidence and mortality of prostate cancer, which is a
hormone-dependent tumor, increase every year around the world.
Among the biomarkers of the tumor process in prostate cancer, such
sex and gonadotropic hormones as testosterone (TS) and luteiniz-
ing hormone (lutropin, LT) are discussed. Partially, this concerns a
functional analogue of insulin — insulin-like growth factor 1 (IGF).
The purpose of the study was to assess the clinical and prognostic
significance of hormonal tumor markers (TS, LT, IGF) in the blood
of patients with prostate cancer. Materials and methods. The study
included 195 men with prostate cancer aged 52 to 82 years. The ex-
clusion criteria were patients with less than stage 11 of the pathologi-
cal process. The duration since the diagnosis of the disease ranged
from 5 months to 17 years. Adenocarcinoma was diagnosed in 94 %
of the examined patients, metastases in the lymph nodes were found

in 39 %, in distant organs — in 19 %, in the skeleton — in 28 % of
cases. Serum levels of TS and LT were studied by immunochemi-
cal analysis, and the content of IGF — by enzyme immunoassay.
Results. An increase in the level of hormonal markers of prostate
cancer, such as TS and IGF is observed in the blood of 46 and
100 % of individuals, respectively, depending on the nature of the
tumor process and its metastasis. The five-year survival rate of pa-
tients with prostate cancer depends on the initial Gleason criterion,
the method of radiation therapy and the concurrent administration
of anti-androgen hormone therapy. In the course of the treatment
measures, the content of hormonal markers of the tumor process
(TS, LT, IGF) in the blood significantly decreases, which is deter-
mined by the initial nature of the course of the disease. Conclusions.
Studied hormonal biomarkers of prostate cancer are involved in the
pathogenetic constructions of the disease and have diagnostic and
prognostic significance in the course of treatment.

Keywords: cancer; prostate; biomarkers; hormones
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XyxniHa O.C., IpuHiok O.€., AHTOHIB A.A., KayluaHceka O.B.
By Aep>kaBHN HOBYOALHUV 3QKACQA YKDQIHW «BYKOBUHCHKN ASPIXKABHN MEANYHUN YHIBEPCUTET,
M. YepHiBui, YkpaiHa

lNMopyLueHHs BYTA€BOAHOro OO6MiHy
Y XBOPUX HO HEOAKOIFOAbHMUIN CTEATOrenaTuT,
OXXUPIHHSA TA XPOHiYHE OOCTPYKTUBHE
30XBOPIOBAHHS A€reHb

Pe3toMe. AkTyanbHicTb. ICTOTHe 3pocTaHHs 3aXBOPHOBAHOCTI HA HeankorofbHuii cteatorenatut (HACT) y
XBOPUX Ha OXUPIHHSA Ta XPOHIYHE O06CTPYKTMBHE 3axBoptoBaHHsA nereHb (XO3J1) y cBiTi 3ymoBIitoe noTpeby
B MPOBeAEeHHI AOCXXEeHb MEXaHI3MIB iX B3aeMOOOTSXXEHHS Ta KOPeKUii MeTabosliyHuX CKIaLgoBux narore-
He3y Wi Hacnigkis komopbigHocTi. MeTa BOCNIAXEHHS: BU3HA4YEeHHs] CTaHy MOKa3HWKIB rrikemii, perynayii
BYr/1eBo4HOro 06MiHy i BCTAHOBJIEHHSI e(heKTUBHOCTI 3aCTOCYBaHHSA aHTpasito Ta KoMbiHaLii aHTparsto i3 rno-
JIIKOHa30J10M LOAJO BIJIMBY Ha CTaH rJiKkeMii, CTyniHb [HCYIIHOPE3UCTEHTHOCTI Y XBOPUX Ha HeasIkorosibHui
crearorenatuT Ha TJ1i OXKUPIHHSA 38 KOMOPOIAHOCTI 3 XPOHIYHUM O6CTPYKTUBHUM 3aXBOPIOBaHHAM JiereHs. Ma-
Tepianu ta meroaun. 160 xBopux poanogineHi Ha 3 rpynu. lMepua rpyna — 35 xsopux Ha HACT i3 OXupiHHAM
I ct., 90 xBopux Ha HACT i3 oxupiHHsam | cT. Ta XO3J12-3 D — ppyra rpyna 1a 35 xsopux Ha XO3J12-3 D —
TpeTsi rpyna. 3anexHo Bif NpOBEAeHOro fiKyBaHHs Apyra rpyna xsopux 6yna posnogineHa Ha 3 nigrpynu, 3
AKkux 25 xBopux (11 nigrpyna — KOHTposibHa) oTpumyBsanu Tepanito HACI (eceHyianbHi ¢oocgponinign 300 mr
no 2 kancynu Tpudi Ha geHb 60 gHiB) Ta 6a3ucHy Tepanito XO3J1. Apyra nigrpyna (ocHoBHa, 251) — 35 XxBopuX,
Kpim aHanoridyHoi 6aaucHoi Tepanii XO3J1 gns nikysaHHa HACI sik renatonpoTeKkTop oTpuMyBasu aHTpasib
200 mr Tpuyi Ha aeHb 60 gHiB. Tpets nigrpyna (ocHosHa, 351) — 30 XBOpUX, KpiM aHanori4Hoi 6a3ncHoi Te-
panii XO3J1 ans nikysaHHss HACI™ otpumyBanu aHTpans 200 Mr Tpu4di Ha AeHb Ta, JOAATKOBO, M0J1ikoHa30s1
20 mr niicsis Bevepi yripofosx 60 gHIiB. [pyny nopiBHAHHA cTaHoBun 30 NpakTU4YHO 340pOoBuX 0Ci6. Pe3ynb-
TaTtn. Y xBopux rnepLuoi Ta gpyroi rpyn [o JiKyBaHHSI BCTAHOBJIEHO He3Ha4yHe BiporigHe MigBULLEeHHS PIBHS
rnikemii HaTLye BigrnosigHo Ha 10,9 Ta 14,3 % (p < 0,05), BMicTy B KpOBi rocTrpaHgiansHoi rioKo3n — Ha
18,6 Ta 34,4 % (p < 0,05), y To¥i Hac 5K y XBOpuX TPETbOI rpynu 3MiHU MoKasHuKIB 6y HesiporigHi. licns
NiKyBaHHSA y XBOpuX 211 Ta 371 nigrpyn 3HWXXeHHs riikemii HaTtwe ctaHosuio 8,9 % (p < 0,05), y Tovi 4ac y
11 nigrpyni BUsiBeHO He3Ha4He ii 3HmxeHHsa — 3,4 % (p > 0,05). BmicT noctripaHgiasnibHOI riitoKo3u B KpoBi
Y XBOpUX ycix rpyn 3HU3NBCA, BIANoBigHo y 11, 2n ta 31 nigrpynax Ha 10,6, 21,3 ta 21,9 %, NopiBHAHO 3
faHumun [o nikyBaHHsA (p < 0,05). MakcumarbHe 3HUXEHHS BMICTY B KpoBi iHcyniHy (y 1,9 pasa) Ta cTyneHs
iHCYniHOpPEe3nCcTeHTHOCTI (Ha 46,8 %) Takox crioctepiranock y 3n nigrpyni (p < 0,05). BucHoBku. [Mpu3Ha4veH-
HS1 aHTpasio Brpoaosx 60 [HIB Npu3Beso Ao BiporigHoi kopekuii riikemii y xsopux Ha HACT i3 oxupiHHAM Ta
XOG3J1, 1o cynpoBoAxXyBasnock BipOrifHUM 3HWXXEHHSM PIBHSA iHCyniHy (p < 0,05), BMICTY nocTnpaHgianbHoi
[71I0KO3U Ta CTYMeHs IHCYMiHoOpe3ncTeHTHocTi (p < 0,05).

Knio4oBi cnoBa: HeaskorosbHuii cteatorenatuT; XPOHiYHe 06CTPYKTUBHE 3aXBOPIOBAHHS JIEr€Hb, OXUPIHHS,
aHTparsib; rnosiikoHasosn
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Bctyn

HeankoronpHuii creatorenatut (HACI) e nporpe-
CYI0u010 (OPMOIO HEaJIKOrOoJbHOI XHPOBOI XBOPOOU
nevinku (HAXKXIT) i xapakTepu3yeThcsi 03HaKaMM aK-
TUBHOI'O ILIMTOJi3y TeIaTOLMTIB, Me3eHXiMaJbHOTO 3a-
najeHHs Ta MOp(OIOTIUHUMHU 3MiHAMU TIEUiHKU: HA TJIi
creaTo3y Ta 0ajoHHOI IMCTPodii renaTouTiB Iporpecye
noJaiMOp(HOKIITUHHA iHQIABTpallis Me4iHKOBOI TKaHU -
HU, (OPMYIOTHCSI LIEHTPOJOOYJISIpHI HEKpO3U, TMporpe-
CYIOTb TMEePULICTIONSIPHUI, TTIEPUCUHYCOITaIbHUM, TTepu-
BeHyIsipHUI (Hidpo3, 1o Binpisusie HACI Bin creato3y
nevinku [1-5].

BaxnuBo 3a3HauuTH, 1110 TICHUN MaTOTEHETUYHUIA
38’5130k HACT i3 oXMpiHHSIM, iHCYJIIHOPE3UCTEHTHICTIO
(IP), aprepialibHOIO TillepTEH3i€I0 Ta AUCIIIIIAEMI€IO 10-
3BoJisie posmisinati HAZKXIT sik nediHkoBy maHidecra-
ito meradosiuHoro cunapomy (MC). TeHeTuuHi ¢akrTo-
pu, IP ta posmamm mimoreHe3sy, 3MiHU CKJIady KHIIKOBOIL
MiKpOOiOoTH, CYyOKJIiHiYHE 3amajeHHsI Ta OKWCHIOBaJIb-
HUI CTpecC BimirparTb BaXJIMBY pOJib y IaTodizionorii
HACT [6]. Craznisg ¢iGpo3y MporHo3ye pu3uK nediHKOBUX
yCKJIaaHeHb [7] i, 3a AeIKUMU JaHUMMU, CePLEBO-CYIUH-
HUX Mofiii [8, 9].

IIlomo B3a€EMO3B’SI3KYy XPOHIUHOIO OOCTPYKTHMBHOTO
3axBoptoBaHHs jiereHb (XO3JT) ta HACT, To cTymiHb TsX-
kocti XO3JI y HU3LI AOCTiIKeHb BU3HAYAIOTh SIK He3a-
JIEXKHUHT TIPEAMKTOP CTeaTo3y TMEeYiHKWM pa3oM 3 iHIIUMU
napaMeTpamu, TaKMMHM SIK OXXUpiHHS Ta 1P, Koau cTyniHb
CcTeaTo3y B IPsMili B3aEMO3aJIEKHOCTI KOPEIIOE 3 IMiIBU-
IIEHUM BMIiCTOM y KpPOBi Mpo3anajibHUX HUTOKiHIB [10],
1110 MiATBEPIKYE TIPUITYILIEHHS 11010 HASBHOCTI CITUIBHUX
narodizionorivnux mexaHizmiB Mixk HACI ta XO3J1. 3rin-
HO i3 CydacHUMU JaHUMMU, He auiie [P Moxe npusBoauTu
no HACT, ane it cama HAXKXII moxe O0yTy MpUIMHOIO T1e-
yinkoBoi IP [1-3, 5, 7, 9]. Tak, icHyOTb 10Ka31 TOTO, 1110
i mauieHTH i3 creato3oM, i xBopi Ha HACI maioTh pusmk
po3BUTKY noBHOMaciTabHoro MC abo 1oro KOMITOHEH-
TiB, a TAKOX PO3BUTKY ILIyKPOBOTO Aiabety Ty 2 (piBeHb
nmokasoBocri I 3a AISF) [11].

baraTo nuTaHb 11010 MOPYILIEHb BYTJIEBOAHOIO OOMiHY
Ta MOXKJIMBOCTI itoro Kopexitii y xsopux Ha HACI Ta XO3J1
3IMILIAIOTECSI HE3 SICOBAHUMMU, IO 3YMOBJIIOE MOTPEOY B
MpPOBEeACHHI JOCTiIKeHb B LIboMYy HanpsiMKy. Ha nanuii yac
HE po3po0IeHO JiTKux cxeM BemeHHs mainieHTiB 3 HACT,
Tepallisi CipsiMOBaHa Ha 3MEHILIEHHSI (paKTOpiB pPU3MKY Ta
YCYHEHHSI IIpOrpeCcyBaHHS IaTOJIOri1 MeYiHKM YU TTOTepeI-
>KeHHs (iopo3oyTBopeHHs [12]. Ha nmpoTtuBary, mpotoko-
JIM AiarHOCTUKM Ta JikyBaHHs XO3JI icHYI0Tb, ajie 30BCiM
HEMa€ JaHUX IIPO IUISIXY KOPEKIIil KOMOPOiTHOCTI LIMX Ia-
tosorii [13].

ILluTonporexkTopHMii 3aci6 aHTpaab € KOOpIMHALIili-
HOIO CTIOJTYKOIO AJTIOMiHi0 Ta aMiHOKapOOHOBOI KUCJIOTH,
3a paXyHOK Takoi Oy10BM BiH HU3bKOTOKCUYHMIA, XapaK-
TePU3YETHCS Pi3HOTUIAHOBMMM TeparieBTUMHUMU Bjlac-
TUBOCTSIMM Ta HE Ma€ MoOiuHUX edeKTiB. AHTpalb CTHU-
MYJIIOE TIIKOTeHe3, CMHTe3 Oilka i ¢ocdomiminiB, Mae
AHTUOKCUIAHTHY MAil0 Ta HeUTpasi3dye BiJbHI paauKaaiu
KMCHIO 3aBISIKM HasIBHOCTI OKCUMETUJILHOI TPYIIM B O€H-
30JIbHOMY Kifblii [ 14, 15]. laHuii 3aci0 XapaKTepu3y€eThCs
MOTYXXHOIO LIMTOMPOTEKTOPHOIO, MPOTU3AMNAIbHOIO, iMY-

HOMOJYJIIOKOYOIO [Ti€10, MOTEHUIIOE [it0 TiMoimiaeMiyHUX
3aco0iB. Hami momepenHi mocaimkeHHsST BKa3ylOoTh Ha Bi-
POTiHY CaMOCTIlHY JIiMiAKOPUTYBAJIbHY [il0 aHTpaslo,
30aTHICTh 3HMXKYBAaTU BMICT y KPOBi 3arajilbHOroO XOJec-
TEpUHY, XOJIECTePUHY JIIMOMPOTEiHIiB HU3bKOI LIIJTBHOCTI
Ta TPUALWITIILIEPOIiB, BipOTiAHO 3HMXYBAaTU CTYIiHb
crearo3y renatouutis [16]. OxHak pobiT, sKi 6yau 6 mpu-
CBSIYEHI JOCHIIKEHHIO MMOBIPHOIO BILIMBY aHTpaJlo, a
TaKOX Moro KoMOiHallii 3 IOJiKOHA30JIOM Ha mapamMeTpu
rikeMmii Ta iHCyJIiHeMii y IuHaMilli JiKyBaHHSI XBOpUX Ha
HACT i3 xomop06igHumu oxupinasam 1a XO3J1, y noctym-
Hilf JIiTepaTypi MU He 3HAKNIILIN.

Mertow aocaimkeHHss OyJ0 BU3HAYEHHSI CTaHY MOKa3-
HUKIB IJIiKeMii, peryjsiii ByrJeBogHOro oOMiHy il BCTa-
HOBJIEHHSI €(PEKTUBHOCTI 3aCTOCYBaHHSI aHTPAJIIO Ta KOM-
OiHalii aHTpaIIo i3 (QITOCTAaTUHOM 1IOAO BIUIMBY Ha CTaH
[JIiKeMii, CTYIMiHb iHCYJTiHOPE3UCTEHTHOCTI Y XBOPUX Ha
HEAJIKOTOJIbHUI CTeaTorenaTUT Ha TJIi OXMUPIHHS 3a KO-
MopOigHocTi 3 XO3JI.

Marepiaau Ta metoaun

O6c¢cTexeHo 160 xBopux, 3 skux 35 xpopux Ha HACT
i3 oxupiHHam I c1. (mepma rpymna), 90 xsopux Ha HACT
i3 oxupinHgam I c¢t. Ta XO3JI 2—3 D (apyra rpyna) ta
35 xBopux Ha XO3JI 2—3 D (tpers rpymna). CepenHiit
BiK mauieHTiB craHoBuB 55,70 £ 3,22 poky. Jlo rpynu
MopiBHAHHS BBiimIo 30 MpakKTUYHO 3IO0POBUX OCIO
(T130).

Jpyra rpyna oOctexyBaHuX Oyla po3mopiieHa Ha
3 miarpynu 3ajexHo BiA TPOBEIEHOro JIiKyBaHHS, 3
saKux 25 xBopux (1o miarpyrmna — KOHTPOJIbHA) OTPUMY-
Banu OaszucHy Teparniio HACI (ecenuianbHi (ocdomirmi-
au 300 mr, 2 xarc. Tpudi Ha JeHb, 60 IHIB) Ta Tepariio
XO3JI (6yneconin 160 mxr/mody i popmoTteposy dymapar
4,5 MKr/mo0y) iHrajisuiitHo aBivi Ha neHb 60 AHIB; impa-
Tporiym/denoteposn (250/500 Mxr/mit) HeOymaii3epHi iH-
raJisiiii ABivi Ha aeHb, asutpoMiH S00 mr 1 pa3 Ha AeHb
10 nHiB. pyra niarpyna (ocHoBHa, 21) — 35 XBOpUX Ha
HACT i3 oxupinnsm I ct. ra XO3JI 2—3 D, kpim aHamno-
riunoi 6asucHoi Tepanii XO3JI mnsg nikyBanHs HACT sk
reIaToIpoOTeKTOp OTpuMyBaiu aHTpaab 200 mr 3 pa3u Ha
neHb 60 aHiB. Tpetsa miarpymna (ocHoBHa, 311) — 30 XBOpuUX
Ha HACT i3 oxupinsasam I ct. Ta XO3J1 2—3 D, kpim aHa-
JoriuHoi 6a3ucHoi Tepanii XO3J1 mist nikyBanus HACT
SIK TEMaTOIPOTEKTOP OTpuMyBaiu aHTpaab 200 mr 3 pa3u
Ha JIeHb Ta, N0/JaTKOBO, MoJyiikoHazos 20 Mr micis Beuyepi
BIPOAOBXK 60 THIB.

Hiarno3 HACI BcraHoBmoBaiu, Kepylodnuch yHi(iko-
BaHMM KJIIHIYHUM MPOTOKOJIOM, 3aTBep/pKeHM Hakazom
MO3 VYkpainu Ne 826 Bim 06.11.2014 p. Kpurepii BUKIIIO-
YEHHSI: XpOHiuHi nudy3Hi 3aXBOPIOBaHHS TEYiHKU Bipyc-
HOTO, CIMajJKOBOTO, aBTOIMYHHOTO YX MEAUKAMEHTO3HOTO
TeHe3y SIK MPUIUHU TUTOJITUIHOTO, XOJIECTATUIHOTO, Me-
3eHXiMaJIbHO-3aI1aJJbHOTO CUHIPOMIB, a TAKOX pe3yJIbTaTh
yabsTpacoHorpadii i3 3CyBHOXBUJIBOBOIO ejacTtorpadieio,
CTEeaToTeCTY.

HiarHoctuky Ta jgikyBaHHss XO3JI 3aiiicHIOBaIM 3riji-
HO 3 peKOMeHIaLisIMU KiIiHiyHuX HactaHoB (Hakasz MO3
Ykpaiau Ne 555 Bix 27.06.2013 i3 ypaxyBaHHSIM peKOMEH-
nauiit GOLD, 2019).
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JiarHO3 OXUpPIHHS BCTAaHOBIIOBAJIM BIiIIOBITHO OO
KJmacu@ikaliii MixkHapoaHOi poOOYOi TPy 3 OXMPiHHS
BOO3 (1997 p.). IauieHTaM NpoBOAMIM BUMipIOBaHHSI
pPOCTY Ta MacH Tijia, oouuciitoBaiu inaekc Mmacu tina (IMT)
3a ¢popmyioro Kerie (1): IMT = maca (xr)/pict? (m). [ia-
THO3 OXMPiHHS BCTaHOBOBaIM TIpy 3HaYeHHi IMT 6inb-
me 30 kr/m% YciM XBOpUM TMPOBOAMIA aHTPOIIOMETPIIO
IUIS1 BAU3HAYEHHST TUITY OXUPIHHS 3 BU3HAYEHHSIM OKDPYX-
Hocri tanii (OT), okpyxHocTi creroH (OC) Ta iHIeKcy Ta-
nisgg/crerna (ITC = OT/0C).

Ipu HanmxomKXeHHi XBOPMX JIO CTallioHApy BU3HAYaIu
(yHKIIIOHAJIbHUM CTaH i MapKepu MOLIKOMXKEHHS MeYiHKK1
3a 3aTBEePIKEHUM IIepeJIiKOM aKTUBHOCTI (DepMEHTIB, Map-
KepiB MIrMEHTHOTO Ta a30TUCTOrO OOMiHY, TPOTEIHOTpamHu,
JlimigorpaMu, KoaryJorpaMu, o0uKnciIeHHs KoedillieHTa ae
Pitica. CtymiHb cTeaTo3y Ne4iHKM Ta MOTOo IIPUPOIy BU3HA-
yajay 3a JOIOMOrolo patudikoBaHoro Hadopy SteatoTest,
ASH ta NASH-Test (BioPredictive, ®panuist). Cragito ¢i-
Opo3y NMeYiHKMA BU3HAYAJIW LUISIXOM BUKOPUCTAHHS paTH-
(¢ikoBaHOr0 HaOOPY MapKepiB I KiIbKICHOI OioXiMiuHOT
ouinku ¢i6posy FibroTest (BioPredictive, ®paHiiist).

CtaH ByIJIEBOAHOIO OOMiHY BCTAHOBIIOBAIU 3a PiBHEM
rIikeMil HaTille Ta 4yepe3 2 TOAWHM TIiC/Isl HaBaHTaXKEHHS
nmoko3o10 (rmoko3oronepantHuil Tect (I'TT)) mmoko3o-
OKCHUIA3HUM METOIIOM, 3a BMICTOM Y KPOBi iHCYJIiHy HaTIIIe
(DRG System) MeToaoM iMyHO(DEepMEHTHOTO aHaJli3y, BMic-
TOM Yy KpPOBI IJTiKo3wiboBaHoro remoryiodiny (HbAlc) — 3a
JIOTIOMOTOI0 CTaHAAPTHUX HaOopiB peakTusiB Simko Ltd
(M. JIbBiB) 3a MmeTomoMm B.A. Koponesa. Ctymins IP BctaHOB-
mosanu 3a BeninuuHoto IMT, OT/OC; innekcom HOMA-IR
(Matthews D.R. et al.), ssxuit o0uYMCIIOBAIM i3 BUKOPUC-
ta"HsM Tiporpamu HOMA Calculator Version 2.2 Diabetes
Trials Unit University of Oxford (Benuka bputanist).

HocnimkeHHsT cXBaJeHO 10 BUKOHAHHS KOMICi€0 3 Mu-
TaHb 6ioMennuHoi eTuku BJIH3 Ykpainu «bykoBUHCHKMIT
Jep>KaBHUI MEIUYHUN yHiBepcUTeT» (IMTPOTOKOI Ne 2 Bin
17.10.2019 p.).

CTaTUCTUYHUIA aHajli3 OTpUMaHUX pe3yJbTaTiB IpPo-
BOJMJIM BiJIOBITHO O BUIY IMPOBEACHOTO JOCiIKEHHS
Ta TUIiB YUCJIOBUX JaHUX, 1110 Oyau oTpumaHi. Hopmanb-
HICTh PO3MOILTY IIepeBipsUIM 3a JOIIOMOro0 TecTiB Jlimie-
dopca, lanipo — Yinka Ta MeToaOoM MpPsIMOi Bi3yalbHOT
OLIIHKM TicTOTrpaM poO3IOAiTy BlIacHMX 3HaueHb. KinmbKicHi

TMOKAa3HWKM, 110 MaJIM HOPMAaJTbHUIM PO3TOIiN, HaBelIeHi y
BUMIsIi: cepente (M) + ctannaptHe BiaxuieHHs (S). [Tpu
HermapaMeTpUYHOMY PO3IOAiAi AaHi HaBeAeHi Y BUIJISI-
ni menianu (Me) sIK MipM TTOJI0XeHHsI, BepxHboro (Q75)
i HU>XKHBbOTO KBapTWiiB (Q25) 5K Mipu poscitoBaHHs. s
TOPiBHSIHB TaHUX, 10 MaJ HOPMaJbHUI XapaKTep po3-
Oy, BAKOPUCTOBYBAJIA ITApaMETPUYHI TECTU 3 OLIIHKOIO
t-xkpurepito CteiogeHTa, F-kputepito Diepa. ¥ Bunaaxky
HEHOPMAaJIbHOTO PO3MOIiTy BAKOPUCTOBYBAIU: MeliaHHU I
TeCT, po3paxyHoK paHroBoro U-kpurepiro ManHa — YiTHi,
IIJISI MHOKMHHOTO MOpiBHAHHS — T-KpuTepiit BinkokcoHa
(y BUNaaKy AOCTiIXKEeHHS 3aIeXHUX rpyI). st mpoBeaeH-
HSI CTATUCTUYHOTO Ta rpadiyHOro aHaii3y OTpUMaHMX pe-
3yJIbTaTiB BUKOPUCTOBYBAJIM MpOrpaMHi rmaketu Statistica
for Windows Bepcii 8.0 (Stat Soft inc., CILIA), Microsoft
Excel 2007 (Microsoft, CILIA).

PesyAbTaTH

AHaJi3 IpoBeIeHUX A0CIiIKEeHb MOKa3HUKIB IIiKeMii,
iHcyniHeMmii Ta iHgekciB [P y xBopux Ha HACT 3 i30/1b0-
BaHUM i KoMopOigHUM Tepebirom 3 XO3JI Ta oXXUpiHHSIM
MOKa3as, 1110 y XBOPUX TIEPIIOI Ta APYToi IPyIl BCTAHOBJIE-
HO HEe3HauyHe BipOoTiJHE MiABUILICHHS PiBHS IJIiKeMii HaTIIe
BignosimHo Ha 10,9 ta 14,3 % (p < 0,05) mopiBHSIHO 3 IPy-
MO0 KOHTPOJIIO, Ha TIPOTUBAry HEBipOTiMIHUM 3MiHaM T10-
Ka3HUKIB y XBOPUX TPEThOI rpymu (Tadi. 1).

AHai3yl0uMd ITOKAa3HUKM ITOCTIPaHIiaJIbHOI IIKeMii,
npu niposeneHHi ['TT BiA3HaUY€HO 3pOCTaHHS BMICTY IJIIO-
Ko3u yepe3 120 XB Mmicisl HaBaHTaXKeHHST Y XBOPUX IEePIIOl
Ta Ipyroi rpyn — BianosigHo Ha 18,6 Ta 34,4 % (p < 0,05)
MOPiBHSIHO 3 moKazHuKaMu y rpymi [130, y TpeTiii rpymi
3MiHu Oysu HeBiporiaHi (p > 0,05).

Hamu Oyno BusBAEHO BipOTigHYy TrilepiHCYJiHEMIIO:
BMICT iHCY/IiHy B KPOBIi HaTIIIe Y XBOPUX II€PIIIOi TPYIIH TIe-
peBuiyBaB nokasHuk y rpyimi [130 y 2,4 paza, y xBopux
npyroi rpynu — B 2,9 paza (p1—2 < 0,05) (ta6u. 1). ¥ xBo-
pux Ha HACT Ta oxupiHHS Ha HasIBHICTb TOPYIIEHHS
YYTJIMBOCTI mepudepuyHUX TKAHUH 0 iHCYJIiHY BKa3ye
BiporigHe mimBumeHHs iHaekcy HOMA-IR watme (Bin-
MOBIZIHO y MepuIiil Ta Apyriit rpynax — y 2,4 ta 2,9 pasa
(p < 0,05)) 3 HAIBHICTIO BipOTigZHOI Pi3HUIII MiK TaHUMU
rpynamu (p < 0,05). BmicT iHCy/1iHY B KpOBi Yy XBOpUX Ha
XO3JI 3 HOpMaAJIbHOIO MacoOl0 Tijla, X04 i He BipOrigHO,

Ta6bnuys 1. lNoka3HUKM raiKemii i cTyneHs iHCYyniHOpe3UCTEeHTHOCTi B 06CTEXXeHNX XBOPUX
i npakTu4Ho 380posux ocié (M £ m)

Fpynun o6¢cTexeHnx xsopux i N30
Mokashuk . HACF + OXx | HACT, Ox + XO3J1 | XO3 (rpyna 3),
? (rpyna 1), n = 30 (rpyna 2), n = 40 n=35

[MoKo3a HaTLLe, MMOJb/N 5,12+ 0,10 5,68 = 0,13* 585+0,11"* 5,27 = 0,09 ***
ntoko3a Yepes 2 rod, MMOosb/n 7,41 £ 0,21 8,79 £ 0,27* 9,96 + 0,25* ** 7,73 £ 0,21 ***
IHcyniH, mkO/mn 9,93 +2,11 23,35 + 2,38* 28,52 + 2,26* ** 15,85 + 2,14* ***
HbA1c, % 5,05 +0,12 5,63 +0,10* 5,67 +0,11* ** 5,09 £ 0,15** ***
HOMA-IR 1,29 £ 0,07 3,04 +0,12* 3,70 £ 0,13* ** 2,05 = 0,10% ** ***

Mpumitkn: * — pisHnys BiporigHa nopisHAHO 3 nokasHukom y N30 (p < 0,05); ** — pi3HnysA BiporigHa NopiBHAHO 3
nokasHukom y xsopux Ha HACT (p < 0,05); *** — pi3Hnus BiporigHa nopiBHAHO 3 Noka3HUKom y xsopux Ha HACIr
3 XO3J1 (p < 0,05).
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nepepulyBaB rmokasHuk y I130 B 1,6 pasza (p > 0,05), uo
crpusiio BiporimHoMy 3poctanHio HOMA-IR B 1,6 pasa
(p < 0,05). Tooro HasBHicTb IP y xBopux Ha XO3JI 3a Bin-
CYTHOCTI OXMPiHHSI BKa3ye Ha HiMoBipHuUii BruiuB XO3JI
Ha rnatoreHes nporpecyBanHs HACI 3a ix KoMmopOimHOCT.
BHacninok sikux mexaHi3MiB po3BuBa€eThes [Py xBopux Ha
XO3J1, HeBinoMo, B IbOMY i Oy/e MojsiraTu MepcreKTruBa
HAIIIOTO MOAAIBIIOTO TOCTiIKEHHST.

AHaJTi3yI041 pe3yJIBTaTA NOCIIIKEHHS CTyIeHs TJli-
KO3WJIIOBaHHSI TeMOIJI00iHy, a came BiporigHe 30iIbIlIeH-
Hs1 BimHOCHOTO BMicTy HbAlC y XxBopux Tepiioi Ta Apyroi
rpym, SIKWii epeBulyBaB rmoka3sHuk y [130 BignosigHo Ha
9,512 12,3 % (p <0,05), MU TIAIIITM BUCHOBKY IIIO/IO HasIB-
HOCTI €Ii30/iB JaTeHTHOI Trinepriikemii (Tad. 1) y naHoro
KOHTUHTEHTY MAIliEHTIB 3 OXUPIHHSAM. YCi DOCTiIKyBaHi
napaMmeTpu € BiporitHUMU (pakTopaMu pU3MKY Ta 0e3I1o-
cepenHiMM JaHKaMu natoreHe3y nporpecyBanHs HACI Ha
Ti1i oxkupiHHs Ta XO3J1.

HactynHum etanom Haloro AOCHiIKeHHs OyJio BCcTa-
HOBUTHU ¢(eKTUBHICTh 3aCTOCYBAHHSI aHTPAJII0 Ta KOMOi-
Hallii aHTpaJIo i3 MOJiKOHA30JI0M 100 BIUIMBY Ha CTaH
rikeMmii, ctyminb 1P y xBopux Ha HACT Ha 111 oxxupiHHS
3a komopOigHocTi 3 XO3JI. AHani3ytoun oTpMMaHi JaHi,
BCTAaHOBWJIU, 1110 Y XBOPUX 2J1 Ta 371 IMiArPYyIl piBeHb IJIiKeMil
HAaTIIE TicIIs JiKyBaHHS HOpMaJli3yBaBcs (3HMDKEHHSI CTa-
HoBU10 8,9 % (p < 0,05)), y Toit yac y 11 miarpyri 3HIKeH-
Hs1 ctaHoBuIO 3,4 % (p > 0,05) i3 HOpMmati3alli€ro mokas-
Huka (1aba. 2). JociimkeHHsT BMICTY NOCTIpaHIAialbHOT
[JIIOKO3U B KPOBi Y XBOPHUX YCiX TPYM MOKAa3aay 3HUKEHHS
piBHsI maHOTO Moka3HuKa Ha 10,6, 21,3 1a 21,9 % (p < 0,05)
BiIMOBiTHO MOPiBHSHO 3 TaHUMU 110 JikyBaHHS (p < 0,05)
i3 HopMaJizalli€to MoKa3HUKIB.

AHaJti3y10uy BMiCT iHCYJIiHy B KpOBi HaTIlE, SIKUI1 y XBO-
puX [0 JIKyBaHHSI IIepeBUINYBaB pedepeHTHI 3HAUYCHHS,
MU BCTAaHOBWJIM, 11O MiCJIST MPOBEIEHOI KOPEKIIil BipoTimHO
3HM3UBCS JIMIIIE Y XBOPUX 2J1 Ta 3J1 TpyM BiamoBigHo B 1,8 Ta
1,9 paza (p < 0,05) (Tab.. 2) i3 HopMaizali€lo MOKa3HUKa.

Ilicas mpoBeaeHOro JIiKyBaHHSI OYyJI0 BCTAHOBJIEHO Bi-
porigHe 3HUxkeHHs iHaekcy HOMA-IR Harie y xBopux
ycix rpy (BinnosigHo B Lt rpymi — Ha 11,1 %, y xBopux 21

rpyrmu — Ha 46,2 % ta'y 31 rpyri oocrexkeHux — Ha 46,8 %
(p < 0,05)) 3 HasIBHICTIO BipOTiAHOT Pi3HMIL MiX rpynamu
1 Ta 21, 11 ta 31 (p < 0,05), 110 BKazye Ha IMO3UTUBHUIMI
BIUIMB aHTpaio 1mono nogonanHs IP. Otpumani momnepe-
IIHi JaHi 103BOJISIIOTh IPUIYCTUTH, 1110 aHTPaIb HEOOXiTHO
pexomeHayBaTu xBopuM Ha HACI, oxupinuag ta XO3J1 3
METOIO0 BiIHOBJIEHHSI YYTJIMBOCTI MepudepuyHuX TKaHUH
IO iHCYITiHY.

[1ix BIUIMBOM Teparii BiMidagaoch BipOTiJHe 3HUKEH-
Hs1 BimHOCHOTO BMicTy HbAlc y xBopux 271 Ta 371 rpyn Bia-
nosimHo Ha 9,2 Ta 11,1 % (p < 0,05), 110 3yMOBJTIOE, MO~
BipHO, TMPOTEKTUBHMUI BIUIMB aHTPaIIO IIOAO IIPOIIECIB
[JIIKO3WIIOBAHHSI TeMOIJIO0iHY BHAC/IiTOK BiTHOBIEHHS
YYTJIUBOCTI iHCYJIIHOBUX PELENTOPiB MOPiBHSHO 3 BiICyT-
HICTIO TaKOTO BIUIMBY €CeHIiaJbHUX (POCGOIiIIiIiB y XBO-
pux Ha HACT, oxupinns Ta XO3JI.

OO0uuClIeHHsI OTPMMAaHMX MOKA3HUKIB, 3riIHO 3 TeOopi-
€10 IIAHCIB, MOKa3ajao WMOBIpHICTb ycyHeHHs [P iHcyoi-
HOUYYTJIMBOIO OpraHa — II€4iHKM BHACJiTOK MPOBEASCHOIO
KypCy JIiKyBaHHSI i3 MPU3HAYEHHSIM $SIK TeraTornpoTeKTO-
pa aHTpaio y KOMOiHALlil i3 MOJIKOHA30JI0M MOPIiBHSHO
3 eceHUiaMbHUMU docdodinminamu (BiZTHOLICHHS IIAHCIB
(OR) 3,47, 95% nosipuuii intepsan (1) 1,23—9,79), a npu
3aCTOCYBaHHI JIMIIIe aHTpallo 0e3 OyIb-sSIKUX TOAATKOBUX
3aco6iB OR 3,09, 95% A1 1,11-8,63.

O6roeopeHHs

VY xBopux Ha HACT Ha i oxupinasg ta XO3JI 0yB
BCTAaHOBJICHU! MaKCHMaJbHO MaHi(heCTOBaHUI CHUHIPOM
IP, sikuii, WiMOBIpHO, € TEepBUHHUM (CIagKoBa CXWJIb-
HICTh), a MOXJIMBO, (DOPMYETHCSI BTOPUHHO Y 3B’SI3KY 3
ypaxkeHHSIM TIeYiHKM Ha TJi crearosy. BiporigHi Mapkepu
IP (3poctannst HOMA-IR) y xBopux Ha XO3JI 3a BiacyT-
HOCTIi OXXMpiHHS BKa3yloTh Ha icrotHuii BrumB XO3J1 y nma-
toreHe3i HACT 3a ix KoMopOigHOCTi.

Opniero 3 mpuuuH 3poctaHHs IP € deHoMmeH riko3u-
JIIOBAaHHSI TPAHCTIOPTHUX i CTPYKTYpHUX OiJIKiB MeMOpaH,
y TOMY YMCJIi iHCYTiIHOBUX PELENTOpPiB, 1110, B CBOIO Yepry,
CIIpUSIE 3HIKEHHIO YYTJIMBOCTI OCTaHHIX IO BIUIMBY TOpP-
MOHY i 3yMOBJIIO€ MporpecyBaHHs TKaHUHHOI [P [17, 18].

Tabnuys 2. Moka3Huku ByrneBogHoro oé6miHy y xsopux Ha HACI, oxupiHHs vi XO3J1 go Ta nicns
npoBegeHoi 60-AeHHOI Tepanii Ta y npaKTMyHoO 340poBux ocié (M = m)

Moka3HukK
fpyne T T | i
06CTEeXEHUX JTIIOKO32a HaTLe JIIOKO3a Yepe3 HCYNiH _
MMonb/n , 2 rop, MMmonb/n MKOH/M.,H HbA1c, % HOMA-IR
N30 5,12+ 0,10 7,41 0,21 9,93 = 2,11 5,056 +0,12 1,29 + 0,07
in 5,86 = 0,09* 9,96 + 0,26* 28,50 + 2,23* 5,67 £0,11* 3,7+0,1*
o * * * * *
niKyBaHHS 2n 5,85+ 0,09 9,95+ 0,25 28,53 + 2,26 5,67 £0,10 3,70 0,12
3n 5,83 +0,10* 9,97 + 0,22* 28,52 + 2,25* 5,68 +0,11* 3,70 +0,13*
in 5,67 = 0,08 8,90 + 0,25* ** 25,37 £ 2,18* 5,29 +0,13 3,29 £ 0,11% **
I_IiC-’-Iﬂ **, *k Kk **v *kk **. *kk * %k *. **. *kk
niKyBaHHs 2n| 5,33+0,07 7,83 0,20 15,29 £ 2,17 5,15+ 0,10 1,99 + 0,05
3n| 5,31 £0,05* *** | 7,69 +0,21* *** | 15,12 £ 2,14** *** 5,09 +0,12** 1,97 £ 0,06 ** ***

Mpumitkn: * — pisHnLsa BiporigHa nopiBHsiHO 3 noka3Hukom y N30 (p < 0,05); ** — pi3HULsA BiporigHa nopiBHsIHO
3 NOKa3HUKOM A0 niKyBaHHA (p < 0,05); *** — pisHuys BiporigHa NnopiBHAAHO 3 MOKa3HUKOM MiCJisi iIKYBaHHS y XBO-

puyx 11 rpynu (p < 0,05).
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JaHi, 0 MM OTpMMAaJIX, IiATBEPIKYIOTh HaIlli TillOTe3!n
npo Te, o cuHapoM [P OyB mepBMHHUM i caMe BiH CTaB
minrpyHtsaM 10 po3Butky HAXKXII. /lomaTkoBi mpoBOKY-
1oui pakTopH, Taki SIK TIMOKCis Ta pecripaTOpHUi alua03,
npucytHi npu XO3JI, a TakoxX, MMOBipHO, MOOIYHA Mis
IHTAJSIIHHUX TJIOKOKOPTUKOIMIB (HECTIpUSITIIMBI MeTa-
OosliyHi edekTH: Tinmepriikemisi, TimepJirigeMis TOILO),
SIKi BKJIIOUeHi B O6aszucHy Tepamnito XO3J1 rpynu D, cipu-
SUTY TTABUIIEHHIO cTyreHs [P Ta mporpecyBanHIO MeTab0-
JiyHuX 3pyiieHb y xBopux Ha HACT Ta oxupinzs. OTxe,
nepexymoBamu po3BuTky HAKXII y xBopux Ha HACT Ta
OXUPiHHSI € BiporigHa IoCTOpaHiajJbHaA Tilepriikemis,
3pPOCTaHHSI CTYMEHs TIiKO3WIIOBAaHHS TPAHCTIOPTHUX OiJI-
KiB, KOMIIEHCATOpHA TillepiHCYJIiHEMisI, 3pOCTaHHS CTy-
neHs: nepudepudHoi 1P TkaHuH, gKi MOMIMOMI0I0TLC 3a
KomopOigHoro XO3JI.

AHaji3yloud OTpuMaHi JaHi, MU BCTaHOBWJIM, IO
e(heKTUBHICTh 3alIPOIIOHOBAHOI Tepallii, a came OLIbII
iHTEHCUBHE 3HWXXEHHS MOCTHpaHIiaJbHOI TJIIOKO3H,
BMICTY B KPOBi iHCyJIiHY Ta 3HMXeHHs cTyneHsa [P cmo-
cTepirajaoch B Tpynax XBOpHUX, SIKi OTPUMYBad aHTpPaJlb.
MakcumanbHe 3HMXKeHHs 1P BcTaHOB/IEHO B IpyIi, sika
OTpHMYyBaJla KOMOiHAIIiI0 aHTpaJIO Ta ITOJIKOHA30JTy, IT0-
PiBHSIHO 3 TPYNOIO XBOPUX, SIKi OTPUMYBaJIU €CEeHLialbHIi
docdominign. MexaHi3Mu 3HUKEHHS IMOCTIIPaHIiaIbHOI
rnikemii Ta cryneHst [P mig yac mpusHavYeHHsI aHTPaIIO
BUIIMBAIOTh 3 MOro XiMiuHMX XapakTepucTtuk. [1pemapar
Ma€ TMOTYXHi aHTUOKCUJAHTHI BJIACTUBOCTI, 110 i 103BO-
JISIE BimHECTU HOro OO0 renaTonpoTeKTOpPiB. AHTUOKCHU-
NaHTHA Jisi 3yMOBJIEHAa SIK BJIACTUBOCTSIMU MeETaly, 110
BXOJIMTH JI0 OTO CKJIaMy, TaK i (hapMaKoJIOTiYHO aKTUB-
HicTio N-(eHilaHTpaHiIOBOI KUCIOTH, L0 € OCHOBOIO
HU3KW HECTEePOITHUX MPOTU3aTaJIbHUX 3ac00iB. AHTpaIb
MPUTHIYY€E NTepOKCUIHE OKMCHEHHS JIiMiiB, HeUTpasi3ye
BiJIbHI paguKany KHUCHIO B KPOBi Ta TKaHMHAX 3a paxy-
HOK HasIBHOCTI OKCHUMETWJIbHOI rpynu B N-IIOJOXEHHi
OeH3oJbHOTO Kinblg [14, 15, 19]. IIpenapat BinHOBIIOE
JIIMOTPOMHY Ta TMPOTEIHCUHTETUYHY (QYHKIII TeYiHKu
(BiZHOBJIIOIOUM YYTJIMBICTh iHCYJIIHOBUX PELEITOPIB 110
BILUIMBY TOPMOHY, CTUMYJIOIOYM [(-OKMCHEHHS XUPHUX
KHMCJIOT Ta MiACWIIOYU cUHTe3 (ochoimimiB), Xxapak-
TePU3YETHCS  KaIliJIIPONIPOTEKTOPHUMU, TIPOTUEKCYyIa-
TUBHUMU Ta aHAJbre3yIOUYMMU BJIACTUBOCTSAMU. AHTpalb
cTabijizye MeMOpaHU J1i30COMaJbHUX (PEPMEHTIB, 3MEH-
IIIy€ Mirpalilo KJIiTUH y BOTHMILE 3alajieHHs, rajJbMy€e
IeTpaHyJIsIiiio 6a30¢iiB, iIHTiIOyE MUKIIOOKCUTEHA3Y, TUM
CaMUM TMPUTHIYYE CUHTE3 MediaTopiB 3amajeHHs, Opa-
IVKiHIHY Ta HEMpOaKTUBHUX PEYOBHUH, IO 3a0e3reuye
aHajbpresyrounii edexr [14, 15].

BMCHOBKMU

1. Hns xsopux Ha HACT i3 cynipoBinnumu XO3JI rpy-
mu D Ta oXUpiHHSIM XapaKTepHUI BUIIMWN BMIiCT Y KpOBi
iHcyniny (y 2,9 npotu 2,4 paza npu HACI 6e3 XO3JI),
nocThpaHmianbHoi rmoko3u (y 1,3 mpotu 1,2 pasa mipu
HACT 6e3 XO3J1), BulMii cTyniHb iHCYJIIHOPE3UCTEHT-
Hocti (HOMA-IR) (2,9 npotu 2,4 paza npu HACI 0Ge3
XO3J). Y xBopux Ha XO3JI 2—3-i ct., rpynu D i3 Hop-
masibHO Macoto Tizza HOMA-IR niepeBuiiye pedepeHTHi
3HaueHHs B 1,6 paza (p < 0,05).

2. YV xsopux Ha HACI, oxupiHHsa 3a KOMOpPOiZHOCTI
3 XO3JI Ha T 3ampornoHoBaHoil 60-IeHHOI Tepartii aH-
TpaJieM Ta II0JIiKOHA30JI0M piBeHb MOCTIPaHIiaJbHOIL Ti-
rnepriikeMii TTOBEpHYBCSI 10 HOPMaJbHUX ITOKa3HMKIB,
iCTOTHO 3HM3UBCSI BMIiCT Y KPOBi iHCYJIiHY IOpiBHSIHO 3
NIAaHUMMU 10 JIIKyBaHHsI, 3MEHILUBCS CTYIiHb iHCYJIiHOpEe-
sucrentHocTi (HOMA-IR) (na 46,8 %, p < 0,05). 3rigHo
3 TEOpi€I0 IIAHCIB, HMOBipHICTh ycyHeHHs [P BHacmimok
3aCTOCYBaHHS aHTpaI0 y KOMOiHallil i3 MOJiKOHA30JI0M
MOPiBHSIHO 3 eCeHLiaIbHUMM (pocdoIinmizaMmyu CTAaHOBUTD:
OR 3,47, 95% 11 1,23—9,79, a npu 3acTOCyBaHHi JIUIIIe
aHTpaio 6e3 Oynb-siKMX AogaTkoBux 3acobiB OR 3,09,
95% 1 1,11-8,63.

Kondutikr inTepeciB. ABTOpM 3asgBJISIIOTH MPO BiICyT-
HiCTh KOH(JIIKTY iHTepeciB Ta iX BIaCHMX (DiHAHCOBUX iH-
TepeciB, sIKi MOIIM O TIIyMauyUTUCH SIK TaKi, 1110 BILIMBAIOTh
Ha pe3yJIbTaTH Ta iHTEPIIPETallito iX pyKOTIHCY.
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XyxnmHa O.C., [puHiok O.E., AHTOHMB A.A., KayliaHckast E.B.

BbicLuee rocyanapcTBeHHOE y4ebHOoe 3aBeAeHME YK QWHBI «bYKOBUHCKM rOCYAQPCTBEHHbIVI MEAVLIMHCKNM YHUBEPCUTET?,

r. YepHoBUpbl, YkpaAuHa

HapyLueHne yrAeBoAHOro 06MeHd Y 60AbHbIX C HEAAKOrOAbHLIM CTEATOrenaTMToM,
OXXUPEHNEM N XPOHNYECKOMN OBCTPYKTUBHOM BOAE3HBIO AETKNX

Pe3tome. Axmyaavnocms. CylecTBeHHBIA pOCT 3a00J1eBaEMO-
¢t HeankorojabHbIM cteaTorematutomM (HACI) y OGonbHBIX C
OXHMPEHUEM U XPOHUUYECKON OOCTPYKTHBHOW OOJIE3HBIO JIETKUX
(XOBJ1) B Mupe 00ycIoBIMBaET MOTPEOHOCTh B TTPOBEACHUM MC-
CJIeIOBaHUIT MEXaHU3MOB UX B3aMMHOTO YTSIXKEJEHUSI U KOPPeK-
LIMM MeTabOIMYECKMX COCTABJISIOIIMX MTaTOTeHe3a U MOCIeACTBUIM
KoMopOuaHocTu. Ileab uccaedosanus: onpeneneHue COCTOSTHUS
rnokasareseii INIMKeMUU, PeryJisSiLiMK YIJIEBOIHOIo oOOMeHa 1 ycra-
HOBJIeHUE 3(PGHEKTUBHOCTH MPUMEHEHUST aHTpaIsi 1 KOMOWHA-
LIMM QHTPAJISI C TIOJMKOHA30JI0M OTHOCUTEJbHO BIMSIHUSI Ha CO-
CTOSIHUE TJIMKEMUU, CTENeHb MHCYJIMHOPE3UCTEHTHOCTU Y 00JIb-
HBIX C HEAJIKOTOJIBHBIM CTeaTOrenaTuToM Ha (hOHEe OXKMPEHUS TTPU
KOMOPOUIHOCTH C XPOHUYECKUM OOCTPYKTUBHBIM 3a00JI€BaHHEM
Jerkux. Mamepuaavt u memodsr. 160 GONBHBIX pasieieHbl Ha
3 rpynmsl. [lepBas rpynna — 35 6oabHbix HACI ¢ oxxupeHuem
I ct., 90 6onbHbIXx HACT ¢ oxupenuem I ct. 1 XOBJI 2—-3 D —
Bropast rpynmna u 35 6onbHbix XOBJI 2—3 D — Tpetbs rpynmna.
B 3aBHCHMOCTH OT ITPOBOAMMOTO JICUEHUST BTOPYIO TPYIIIY 00JIb-
HBIX pa3ieiuind Ha 3 MOATPYIbI, U3 KOTOPBIX 25 00JbHBIX (11
MOArpyIna — KOHTpoJibHast) nosyvyanu tepanuio HACI (acceH-
nuanbHbie hocdomumunst 300 Mr Mo 2 Karicysnsl 3 pasa B ieHb 60
nHeit) u 6asucHyto Tepanuio XOBJI. Bropas moarpymnmna (ocHOB-
Has, 21) — 35 OG0JbHBIX, KpOME aHAJTOTMUYHOI 0a3MCHOI Tepanuu
XOBJI s neuenust HACT B KauecTBe TeraTonpoTeKTopa moy-
yayiu antpaib 200 Mr 3 pasa B aeHb 60 aHeil. TpeThst moarpyrmna
(ocHoBHas1, 31) — 30 OONBHBIX, KPOME aHAJTOTUYHOU Oa3uCHOM

tepaniuu XOBJI ma neuenust HACT nonywanu antpanb 200 mMr
3 pa3a B JieHb U, JOMOJHUTEIbHO, MOJIMKOHAa30g 20 Mr rociie
ykuHa B reyeHue 60 aHeit. [pymnny cpaBHeHus cocraBuiu 30 mpa-
KTUYECKU 3M0POBLIX Jtoeil. Pezyabmamot. Y OOJbHBIX MEPBON U
BTOPOIi IPYTII 10 JIEUEHUsI YCTAHOBJIEHO HE3HAYUTETbHOE 10CTO-
BEpHOE MOBBILICHUE YPOBHSI INTMKEMHUU HATOIIAK COOTBETCTBEHHO
Ha 10,9 u 14,3 % (p < 0,05), conepxxaHue B KPOBU MOCTIPAHIN-
aJIbHOI TTIOKO3bI — Ha 18,6 1 34,4 % (p < 0,05), B TO BpeMsI Kak y
OOJIBHBIX TPEThEI TPYIIIBI U3MEHEHUS TIoKa3aTesiell ObLTA Helo-
croBepHbIe. [Tocite medeHust y 00JbHBIX 271 1 371 IIOATPYIII CHIKE -
HMeE INIMKeMMU HaToliak coctaBuio 8,9 % (p < 0,05), B To Bpemsi B
171 moarpyrme BhISIBACHO HE3HAYUTENIbHOE e¢ CHIKeHne — 3,4 %
(p > 0,05). ConepxaHue MOCTIPAHANAIBHON TIIIOKO3bI B KPOBU Y
OOJIBHBIX BCEX TPYIIT CHU3WIOCH, COOTBETCTBEHHO B 11, 211 1 371
nmoarpynmnax Ha 10,6, 21,3 u 21,9 %, 10 cpaBHEHUIO C JaHHBIMU
1o neuenust (p < 0,05). MakcumanibHOE CHUKEHHME CONEPKaHUS B
KpoBM MHCY/IMHA (B 1,9 pa3a) 1 cTereHn MHCYTMHOPE3NCTEHTHO-
ctu (Ha 46,8 %) Takxe Habmonan0ch B 31 noarpytre (p < 0,05).
Buieoost. Haznauenvie anTpasis B reueHue 60 qHE MpUBEIIO K 10-
CTOBEpPHOIM KoppeKinu rirkeMun y 60abHbIX HACT ¢ oxxupeHu-
eM 1 XOBJI, conpoBoxaanoch 10CTOBEPHBIM CHUXKEHUEM YPOBHS
nHcyauHa (p < 0,05), comep:xaHusI TOCTIPAHINAIBHOMN TTIOKO3bI
U CcTeneHU uHcyanHope3ucteHTHocTH (p < 0,05).

KiiouyeBble €/I0Ba: HeaJKOIrOJbHBINA CTEATOTENATUT; XPOHUYE-
CKOe 00CTPYKTHBHOE 3a00JIeBaHUE JIETKUX, OXKUPEHUE; aHTPallb;
MOJIMKOHA30J1
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Disorders of carbohydrate metabolism in patients with non-alcoholic steatohepatitis,
obesity and chronic obstructive pulmonary disease

Abstract. Background. A significant increase in the incidence
of non-alcoholic steatohepatitis (NASH) in obese patients with
chronic obstructive pulmonary disease (COPD) in the world re-
quires the study of the mechanisms of their mutual aggravation, and
correction of the metabolic components of pathogenesis and the
consequences of concomitant pathology. The purpose was determi-
nation of the state of glycemic parameters, regulation of carbohy-
drate metabolism and evaluation of the effectiveness of antral and
the combination of antral with policosanol use in terms of the effect
on the state of glycemia, the degree of insulin resistance in patients
with non-alcoholic steatohepatitis against the background of obesi-
ty combined with chronic obstructive pulmonary disease. Materials
and methods. One hundred and sixty patients were screened and
divided into 3 groups. Group I consisted of 35 people with NASH
against the background of degree I obesity. Group II includes 90
patients with NASH, degree I obesity and COPD 2—3 D, group
III — 35 individuals with COPD 2—3 D. According to the treat-
ment received, group II of patients was divided into 3 subgroups,
of which 25 people (subgroup 1t — control one) received NASH
therapy (essential phospholipids 300 mg 2 capsules 3 times daily for
60 days) and baseline COPD therapy. Subgroup II (primary, 2t) —
35 patients, in addition to similar COPD therapy, for the treatment
of NASH, instead of essential phospholipids, they received antral
200 mg 3 times a day for 60 days. Subgroup III (primary, 3t) — 30

patients, in addition to similar COPD therapy, for the treatment
of NASH they received antral 200 mg 3 times daily and, additio-
nally, policosanol 20 mg after the dinner for 60 days. Comparison
group consisted of 30 apparently healthy individuals. Results. Be-
fore treatment, a slight insignificant increase in the level of fasting
glycemia by 10.9 and 14.3 %, respectively (p < 0.05), was estab-
lished in patients of groups I and 11, in the content of postprandial
glucose in the blood — by 18.6 and 34.4 % (p < 0.05), while in the
patients of group 3, the changes in indicators were insignificant. Af-
ter treatment, in patients from the subgroups 2t and 3t, a decrease
in fasting glucose was 8.9 % (p < 0.05), while in the subgroup It,
its slight decrease was revealed — 3.4 % (p > 0.05). The content of
postprandial blood glucose in patients of all groups decreased, re-
spectively, in the subgroups 1t, 2t and 3t — by 10.6,21.3 and 21.9 %
compared to the data before treatment (p < 0.05). The maximum
decrease in the blood insulin content (by 1.9 times) and the degree
of insulin resistance (by 46.8 %) was also observed in the subgroup
3t (p < 0.05). Conclusions. The administration of antral for 60 days
led to a significant correction of glycemia in NASH patients with
obesity and COPD that was accompanied by a significant decrease
in insulin levels (p < 0.05), postprandial glucose content and the
insulin resistance degree (p < 0.05).

Keywords: non-alcoholic steatohepatitis; chronic obstructive
pulmonary disease; obesity; antral; policosanol
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Can metastasis and recurrence be detected
with Endocan and Vascular Endothelial Growth
Factor in thyroid papillary cancer?

Abstract. Background. Endocan is known to be associated with different type of malignancies and vascular
endothelial growth factor (VEGF) has been shown to upregulate endocan expression. We purposed to determine
whether the presence of disease recurrence and/or metastasis can be detected with pathological evaluation of
endocan and VEGF in patients with thyroid papillary cancer. Materials and methods. This study was performed
retrospectively between January 2005 and December 2015. Patients’ gender, age, also age at diagnosis, and
duration of follow-up were recorded. The study group was divided into two groups comprised of patients with
and without postoperative recurrence and/or metastasis. Pathological samples were treated with Anti-ESM-1 and
Anti-VEGFA, staining percentage and density were evaluated. Results. A total of 59 patients (43 female and
16 male) were included. The mean age was 52.39 + 13.75 years. Mean longest tumor diameter was found to
be 21.31 + 20.20 mm, and follow-up duration was 37.24 + 32.68 months. Among the patients, 54.2 % had re-
currence and/or metastasis, while 45.8 % did not have either. The percentage of endocan staining and density
was 84.26 + 20.32 and 2.56 + 0.75 in the recurrence and/or metastases group, 75.56 + 24.06 and 2.11 + 1.02,
respectively in the group without. Endocan staining and density was higher in the patients with recurrence and/or
metastasis but not statistically significant (p = 0.077, p = 0.136, respectively). No significant difference was found
between two groups in terms of VEGF staining and density. Conclusions. These markers might be further evalu-
ated for determination their role in recurrence and/or metastasis of thyroid papillary carcinoma.

Keywords: thyroid papillary cancer; endocan; vascular endothelial growth factor; recurrence; metastasis

Introduction

Papillary thyroid carcinomas are responsible for more
than 75—85 % of all thyroid cancers. They are more than
twice as frequent in females and the incidence of papillary
cancer has been found to increase from 3.4 to 12.5 per
100,000 individuals in the last 50 years; however, death
rates from the disease have remained stable (around 0.5
per 100,000 individuals) [1]. Various clinical and patho-

logic features of the disease that have been identified as
risk factors for tumor recurrence and mortality are as fol-
lows: age at diagnosis, primary tumor size, presence of
soft tissue invasion, and distant metastases. In fact, im-
proved outcomes have been associated with the extent
of initial surgery and the use of radioiodine therapy in
those with advanced disease [2]. Whereas new serological
markers with adequate efficiency and specificity are ex-
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pected to identify for preventing unnecessary treatments
with adverse effects, negative impact of the disease on the
patients quality of life due to the fear of recurrences, and
higher health costs.

Endocan is a soluble proteoglycan (50 kDa) which is
constituted of a mature polypeptide of 165 amino acids
and a single dermatan sulphate chain covalently attached
to the serine residue at position 137. Previously known as
endothelial-cell-specific molecule-1 (ESM-1) is secreted
by human vascular endothelial cells. Endocan, as a pro-
teoglycan (PG) function in the regulation of important
endothelial processes, including proliferation, differen-
tiation, migration, and cell adhesion [3]. Additionally, it
has also been demonstrated to play a role in inflamma-
tion, shock, vascular disorders, and angiogenesis [4, 5].
The formation of new blood vessels from pre-existing
ones is defined as angiogenesis. It is a crucial process in
normal physiology as well as pathological conditions such
as inflammation, abnormal tumor growth and metastasis.
Growth factors role in promoting angiogenesis like endo-
can is also well-known. Vascular endothelial growth fac-
tor (VEGF) is one of the most important proangiogenic
molecules which is specific for endothelial cells and it
has critical effects [6]. VEGF, a member of the Platelet
Derived Growth Factor Superfamily, is a 34- to 45-kDa
heparin binding glycoprotein and plays an important role
in thyroid malignancies [6, 7]. Besides, VEGF’s critical
control over the synthesis and secretion of endocan is also
revealed [8].

There is an increasing data that had demonstrated an
association between overexpression of endocan levels and
lung, cardiovascular, kidney, and autotoimmune disorders,
sepsis and preeclampsia as well as different types of malig-
nancies [3, 4, 9, 10]. An overwhelming majority of resear-
chers consider endocan to be a valid therapeutic target in
cancer. In this study, we aimed to determine the usefulness
of pathological endocan and VEGF staining in identifying
the presence of recurrence and/or metastasis in thyroid pa-
pillary cancer.

Materials and methods

This was a retrospective study performed between Janu-
ary 2005 and December 2015 by collaboration of the Endo-
crinology and Metabolism Diseases and Pathology Depart-
ments of Uludag University Medical Faculty, Bursa, Turkey.
Patients older than 18 years of age who had confirmed di-
agnosis of thyroid papillary cancer due to the histopatho-
logical examination with a complete medical record were
included in the study. Patients with other organs malignan-
cies, cardiovascular, lung and kidney diseases that can affect
endocan expression were excluded. During the conduct of
the study, Good Clinical Practices Guidelines and the Dec-
laration of Helsinki were followed. The study was approved
by Uludag University Ethics Committee (Reference number:
2019.10/12).

Patients’ gender, age, also age at diagnosis, and dura-
tion of follow-up were assessed and recorded from the files.
The study group was divided into two groups comprised of
patients with and without postoperative recurrence and/or
metastasis. The tumor diameter recorded with preoperative

USG and tumor diameter in the pathological examination
were reevaluated, and the largest of these was defined as the
final tumor diameter.

Immunohistochemical staining with Anti-ESM-1
(Polyclonal, ab224591, Abcam, 1/200 dilution) and Anti
VEGFA (Polyclonal, ab39250, Abcam, 1/200 dilution) were
performed on pathology samples. Density and staining rates
were compared among the groups.

Statistical analysis was performed using the Statisti-
cal Package for Social Sciences (SPSS) software version
20 for Windows (IBM SPSS Inc., Chicago, IL). Data are
presented as mean * standard error of mean (SEM). Sta-
tistical comparisons between the means of two groups were
performed using the Student’s 7-test (two-tailed). P values
lower or equal to 0.05 were considered to be statistically sig-
nificant.

Results

In this study, a total of 59 patients diagnosed as thy-
roid papillary cancer were included. Forty-three (72.9 %)
were female and 16 (27.1 %) were male and were aged
between 24—78 (52.39 £ 13.75) years. The mean age at
diagnosis was 47.08 + 14.38 (16—74) years. Mean longest
tumor diameter was found to be 21.31 =+ 20.20 mm and
follow-up duration was 37.24 + 32.68 months. Endocan
and VEGF staining percentages and densities were shown
in Table 1.

Of the 27 (45.8 %) patients without recurrence and/or
metastasis, 21 (77.8 %) were female and 6 (22.2 %) were
male. The mean age of these patients was 55.41 £ 10.65
(34—76) years, while mean age at the time of diagnosis was
50.81 £ 10.79 (28—74) years. The mean longest tumor di-
ameter was 15.74 £ 17.65 mm and follow-up period was
45.96 + 26.78 months. The percentage and density of en-
docan was 75.56 + 24.06 % and 2.11 £ 1.02, respectively.
VEGF staining percentage was 92.08 + 9.66 % and density
was 2.79 £ 0.51 in this group.

Of the 32 (54.2 %) patients with recurrence and/or me-
tastasis, 22 (68.8 %) were female and 10 (31.3 %) were male.
The patientsaged between 24 and 78 (49.84 £+ 15.62) yearsand
the mean age at diagnosis was 43.94 + 16.35 (16—72) years.
The mean longest tumor diameter was 26.16 = 21.28 mm
and follow-up period was 29.88 + 35.70 months. The per-
centage of endocan staining was 84.26 £ 20.32 % and den-
sity was 2.56 £ 0.75. The percentage and density of VEGF
was 91.61 = 10.36 % and 2.71 £ 0.59, respectively with re-
currence and/or metastasis.

Table 1. Endocan and VEGF staining percentages
and densities of pathology samples of the patients
with thyroid papillary cancer

Indicator Pathology samples
Endocan staining, % 80.78 = 22.05
Endocan density 2.38 +0.89
Vascular endothelial growth
factor staining, % 91.82+9.97
Vascular endothelial growth
factor density 2.75 + 0.55
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There was a statistically significant difference in terms
of tumor diameter and follow-up duration between the pa-
tients with or without recurrence and/or metastasis. No
significant difference was noted between the two groups
with respect to endocan staining/density and VEGF stai-
ning/density. The datas of the two groups were shown in
Table 2.

Discussion

The most common cancer is thyroid cancer amongst
endocrine gland tumors and the most common histotype is
papillary cancer. In the literature, a study involving patients
with a median follow-up of 16 years found that the cancer-
related mortality in patients with papillary cancer in the ab-
sence of metastases was only 6 percent [11]. Although the
majority of patients with papillary cancer are not expected
to die directly due to their disease; early recognition of the
metastasis and/or recurrence of papillary cancer will posi-
tively affect the prognosis of a small but significant group
of patients and also health expenditure [2, 11]. Despite ex-
tensive studies in determining biomarkers for the prognosis
of thyroid cancers, there is little evidence and few real can-
didates for specific biomarkers [12—14]. Therefore, there
is a requirement for the determination of markers that can
predict which patients have a higher risk of metastasis and
recurrence or to identify patients with poor outcome in pa-
pillary thyroid cancers.

Endocan was first described by Lassalle et al. in 1996
after cloning from human umbilical vein endothelial cell
complementary DNA library [15]. It is a circulating PG
that has been shown to have a role in inflammation and
tumor progression; therefore, recently it has been studied
with increasing interest as an important contributor to can-
cer and inflammation, both structurally and functionally
[16, 17]. Various studies employing semi-quantitative and
quantitative measurements have identified endocan to be
associated with various characteristics of cancer and can-
cer cells, including tumor development [18], angiogenesis
and invasion [19], cell survival and metastasis development
[20], and also patient survival [21]. The normal function
of endocan may shed some light to these associations with
cancer, as its expression is known to be increased with ac-
tivation/presence of inflammation and various angiogenic
factors that play a role in tumor development and progres-

sion [9]. For instance, its role in the adhesion of leukocytes
and endothelial cells may also be effective in the adhesion
of circulating cancerous cells to the endothelial vascula-
ture, which are essential processes for invasion [22]. Due
to these properties, endocan is regarded as a potential en-
dothelial cell marker and a new target for therapy in recent
years [5]. The association between endocan levels and se-
veral tumors such as hepatocellular carcinoma, colorectal
cancer, gastric cancer, ovarian cancer, glioblastoma, lung
cancer, nasopharyngeal carcinoma, and bladder cancer
were shown in some studies but we could not find any data
regarding the levels of endocan in patients with thyoid
papillary cancer [9, 10, 19—21]. To our knowledge, this
is the first study to investigate the endocan staining in the
determination of recurrence and/or metastasis in papillary
cancer. Additionally, there is little information about the
relationship between benign thyroid diseases and endocan
levels. Arpaci et al, showed that subclinical hypothyroi-
dism is associated with increased levels of serum endocan
due to the its endothelial dysfunction [23].

Various inflammatory cytokines such as tumor necro-
sis factor-a (TNF-a) and interleukin-1 (IL-1) induce se-
cretion of endocan. Moreover, growth factors, especially
VEGF have been shown to upregulate endocan expres-
sion [8]. The association of VEGF expression and thyroid
carcinoma has been demonstrated by various studies. The
regulation of VEGF production in thyroid cancer is un-
clear. Hypoxia, low pH, inflammatory cytokines such as
IL6, growth factors, sex hormones, and chemokines are
established factors that increase VEGF production [24].
As it is seen in physiological events and tumor growth, its
role in metastasis or recurrence of different kind of tumors
such as head and neck cancers, breast cancer, lung cancer,
oesophageal cancer, colon cancer, hepatocellular carcino-
ma, gastric cancers, kidney cancer, ovarian cancer, bladder
cancer and melanoma is also revealed [6, 25, 26]. Increased
expression of VEGF on determinating recurrence and/or
metastasis of thyroid papillary carcinoma has not yet been
clearly elucidated. Indeed, inconsistency exists in the lite-
rature concerning the effect of increased VEGF expression
on increased risk of metastasis or recurrence. Some studies
have shown that elevation of VEGF in thyroid papillary
cancer is associated with recurrence and poor prognosis
[25, 27, 28]. Lack of association between the risk of recur-

Table 2. The datas of the patients and their comparisons with or without recurrence and/or metastasis
(VEGF: Vascular Endothelial Growth Factor)

Indicator Recurrence/metastasis (-) Recurrence/metastasis (+) P value
Mean age, years 55.41 £ 10.65 49.84 + 15.62 0.144
Mean age at diagnosis, years 50.81 = 10.79 43.94 + 16.35 0.091
Tumor diameter, mm 15.74 + 17.65 26.16 + 21.28 0.008
Follow-up duration, years 45.96 + 26.78 29.88 + 35.70 0.011
Endocan staining, % 75.56 = 24.06 84.26 + 20.32 0.077
Endocan density 211 +£1.02 2.56 +0.75 0.136
VEGF staining, % 92.08 + 9.66 91.61 £ 10.36 0.964
VEGF density 2.79 £ 0.51 2.71 £ 0.59 0.583
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rence and/or metastasis and increased VEGF expression
in the previous study is in line with the data from several
studies such as another Turkish study done by Karaca et al.
They demonstrated that VEGF expression was higher in
differantiated thyroid carcinoma than the nodular goiter
but they did not found a correlation between the expres-
sion of VEGF and the size of tumor, capsule invasion,
lymph node metastasis or progression-free survival [29]. In
another study conducted by Soh et al. no difference was
reported in VEGF staining between primary and meta-
static thyroid tumors [7]. In another recent study, no sig-
nificant difference was revealed in VEGF, VEGFR-1 and
VEGFR-2 expression in terms of lymph node involvement
and extra-thyroidal extension [30].

The main limitation of our study is a relatively small
sample size. Also, the retrospective single-center design is
likely to cause bias. We also did not evaluate other factors/
mediators which are known to be important in the activation
of endocan expression.

Conclusions

In the current study, endocan staining and density was
higher in the patients with recurrence and/or metastasis
but not statistically significant. No differences were found
between patients with and without metastasis/recurrence
of papillary thyroid cancer in terms of VEGF staining and
density. These findings may be related to the relatively small
number of patients included. Further prospective researches
with higher number of patients is warrented to predict their
role in recurrence and/or metastasis.
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Y1 MOXKHQ BUSIBUTU METACTA3YBOHHS TA PELUAUB
30 AOMOMOIOI0 EHAOKAHY Ta CYAUHHOTO €HAOTEAIOAbHOro paKTopa PocTy
npuv NANIASIPHOMY POKY LLIMTONOAIGHOI 30A03U?

Pe3iome. Axmyaavnicms. Binomo, 10 €HIOKAH acOLIIOETHCH 3
Pi3HUMM TUMAMM 3JIOSIKICHUX YTBOPEHb. YCTAHOBJIEHO, 1110 (aK-
Top pocty cynuHHoro eHnorenito (VEGF) nigsuuiye ekcnpeciio
eHII0KaHy. Memoro TIPOBEIEHOTO NOCTIMIKEHHS OyJI0 BUSIBICHHS
HasIBHOCTI PeLIMIMBY 3aXBOPIOBaHHS Ta/ab0 MeTacTasyBaHHS 3a
nornomororo 3MiH eHaokaHy Ta VEGF y maitieHTiB i3 nmaniasipHum

pakoM IMTONOAIOHOT 3an03u. Mamepiaiu ma memoou. Petpo-
CIIEKTUBHE MOCIHIIXEHHsST npoBoauiocs Bin ciudst 2005 poky 1o
rpynHs 2015 poky. PeectpyBanu craTh, BiK, a TAKOX BiK Malli€eH-
Ta Ha Yac MiarHOCTMKW TMPEOIAHOTO paKy, TPUBATICTh CIIOCTE-
pexeHHs. JlocninHy rpymny Oyj0 po3MnoniieHo Ha JBi Tpymnu, sKi
CTAaHOBWJIM MAIIEHTHU 3 TICISIONEPALIMHUMY pelUarBaMU i/a00
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MeTacTazamu Ta 0e3 HuX. [laTtosoriuHi 3pa3ku o6poOsin Anti-
ESM-1 ta Anti-VEGFA, ouiHoBaau BiICOTOK 3abapBicHHS Ta
ITBHICTD. Pesyasmamu. Ilin crioctepeskeHHSIM TiepebyBaiu 59
naiieHTiB (43 xiHku ta 16 4onosikiB). CepenHiii Bik CTAHOBUB
52,39 £ 13,75 poky. YcTaHOBIIEHO, 1110 B CEPEIHOMY HaIOBIIN
niaMeTp myxauHu ctaHoBuB 21,31 & 20,20 MM, a TpUBAJIiCTh CITO-
crepexeHHss — 37,24 + 32,68 micsis. Cepen maiieHriB 54,2 %
MaJIi pelManB Ta/abo MeTacTa3yBaHHSI, TOMi 1K y 45,8 % peumau-
BY UM MeTacTa3dyBaHHSI He cIiocTepiranocs. BimcoTok mrimbHOCTI
eHI0KaHy ctaHOBUB 84,26 + 20,32 1a 2,56 = 0,75 y rpymi peuuau-
BiB Ta/abo MeTacrasis, 75,56 £ 24,06 Ta 2,11 & 1,02 — BianoBigHO

y rpymi 6e3 Hux. [inTbHiCTh eHIoKaHy Oyj1a BUIIOIO B MMAIli€HTIB i3
peuMaMBOM Ta/ab0 MeTacTa3aMM, ajieé He J0CsIia CTaTUCTUYHOL
sHauymocti (p = 0,077, p = 0,136 BignoigHo). IcTOTHOI pi3HU-
11i MiX JIBOMa TpyraMu 11o1o0 3abapsieHHs Ta miiibHocTi VEGF
He BUSIBJIEHO. Bucnoexu. HeoOxinHi mogablili JOCTIIKEHHS 11
OLIIHKY POJii €HI0KaHy Ta (haKkTopa POCTY CYAMHHOTO €HIOTEeiI0
IJIST TIPOTHO3YBaHHSI PELIMANBY Ta/ab0 MeTacTa3yBaHHSI MMariisip-
HOI KapUMHOMM IIMTOTIOMIOHOI 3aJI031.

KimouoBi ci0Ba: maninsgpHmii pak IMTONOAIOHOI 3a1031; €HI0-
KaH; (pakTop pOCTY CYIMHHOTO €HAO0TEil0; PeLMIMB; MeTacTa3y-
BaHHS
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BO3MOXXHO AU BbISIBUTb METACTA3UPOBAHUE U PELUANB
C NMOMOLLIbIO SHAOKAHA 1 COCYAUCTOrO SHAOTEAUAABHOTO PAKTOPA POCTA
NP NAMUAASIPHOM POKEe LUTOBUAHOM XXeAe3bl?

Pe3iome. Axmyaavnocms. W3BecTHO, YTO 3SHIOKAH aCCOLM-
HUpYeTCsl ¢ Pa3IMYHBIMU TUIIAMU 3JI0KAYeCTBEHHBIX 00pa3oBa-
HUI. YcTaHOBJIEHO, UYTO (DaKTOP POCTa COCYAMCTOrO SHAOTEIUS
(VEGF) nosbllaer skcnpeccuio aHa0KkaHa. Ileavto nposeieH-
HOTO MCCJIe[IOBaHUSI ObLIO BBISIBJICHUWE HAJWYUsSI PELMIMBA 3a-
0oJieBaHMS M/WJIM METaCTa3upOBAHUSI C TIOMOIIBIO U3MEHEHUIA
sHaokaHa 1 VEGF y malueHToB ¢ ManwuIIpHbIM PakoM -
TOBUIHOMN XeJe3bl. Mamepuaavt u memoost. PeTpocrieKTUBHOE
HuccaeqoBaHue NpoBoamiioch ¢ stHBapst 2005 roma mo mekadopb
2015 roma. PeructpupoBaiu moj, BO3pacT, a TAaKXKe BO3pacT ma-
LIMEHTa HA MOMEHT JAMarHOCTMKMU TUPEOUTHOTO paka, Mpoaos-
KUTETbHOCTh HabmoneHus. MccienoBaTenbcKas Tpyrina Oblia
paszesieHa Ha JBE MOATPYIIbI, KOTOPbIe COCTABWIM MAIlUEHTBI
C TIOCJICOTIEPALIMOHHBIMU  PELIMIAMBAMU W/WIM MeTacTazaMu
u 6e3 Hux. [laTonmornyeckue oOpasubl obpabarbiBaiu Anti-
ESM-1 u Anti-VEGFA, olleHuBaau MpPOLEHT OKpallMBaHUS
MU TIOTHOCTb. Pesyavmamut. Tlon Haba0neHUMEM HaXOAWINCh
59 mauueHTOB (43 XeHIIMHBI U 16 MyxuuH). CpeaHHil BO3-
pact coctaBwia 52,39 + 13,75 roga. YcTaHOBJIEHO, YTO Haubo-

Jiee IJIMHHBINA nuameTp omyxonu coctaBwi 21,31 + 20,20 mwM,
a MPOJOJLKUTEIBHOCTh HabmoneHus — 37,24 + 32,68 mecsua.
Cpenu manueHToB 54,2 % uMenu pelMIuB U/WId MeTacTa3u-
poBaHue, Torga Kak y 45,8 % peuuanBa WM MeTacTa3MpoOBa-
HMST He Habonanoch. [TpoleHT MJIOTHOCTU 3HAOKAHA COCTa-
Bua 84,26 + 20,32 u 2,56 + 0,75 B rpymnie peluaInuBOB U/WIn
MeracrasoB, 75,56 + 24,06 u 2,11 £+ 1,02 — COOTBETCTBEHHO B
rpyrire 6e3 Hux. [1J10THOCTD DHI0KaHa Obljia BhIIIE Y MAllMEHTOB
C peluaAMBOM /WM MeTacTa3aMu, HO He JOCTHUIJIA CTATUCTH-
yeckoit 3Hauumoctu (p = 0,077, p = 0,136 COOTBETCTBEHHO).
Cyl11ecTBEHHOM pa3HULIbI MEXy JABYMS TPYIIaMU 0 OKpacke
u tiotHoctt VEGF He o6HapyxkeHo. Bsteodsr. Heobxommmbl
JajbHEN e NCCIeq0BaHuUsI IJIs1 OLIEHKM POJIM SHI0KaHa U (hak-
TOpa pOCTa COCYAMCTOTO SHIAOTEIUS TSI TPOrHO3UPOBAHUS pe-
UMAMBA W/WIK METacTa3upoBaHUs MANWLISPHON KapLIMHOMBI
LIIMTOBUIIHOM XKeJIe3bl.

KiroueBble €J10Ba: manwUIApHBIA paK IIWTOBUIHON XKENE3bl;
9HIO0KaH; (GaKTop pocTa COCYAMCTOTO IHAOTEINS; PELUANB; Me-
TacTa3upoBaHue
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Prognostic significance of risk factors
for thyrotoxicosis development
in radioiodine therapy

Abstract. Background. Graves’ disease (GD) is a systemic autoimmune disease that develops as a result of
the production of antibodies to the thyroid-stimulating hormone receptor, which is clinically manifested by diffuse
structural changes in the thyroid gland with the development of thyrotoxicosis syndrome, and also combined with
extrathyroid manifestations. The purpose of the study was to identify Graves’ disease recurrence risk factors in
women received radioiodine therapy. Materials and methods. 93 women of reproductive age who received ra-
dioiodine therapy (RIT) were under obsewrvation. We analyzed the results of the questionnaire and assessed the
thyrotoxicosis recurrence risk factors with performed retrospective and prospective analysis of clinical and medi-
cal history indicators. Patient's average age was 36.9 + 7.1 years. The control group included 35 healthy women
aged 33.5 + 7.6 years. Thyroid stimulating hormone (TSH), free triiodothyonine (fT,) and free thyroxine (fT,) and
thyroperoxidase antibodies (TPOAb) levels determined by the immunochemiluminescent method. Results. In or-
der to evaluate the quality of a prognostic model of the thyrotoxicosis recurrence we calculated all risk factors
parameters of the AUC. The most significant risk factors for the development of thyrotoxicosis recurrence after RTI
with a high relative risk and etiological fraction were age over 30 years (RR = 7.59; EF = 8.82 %), thyroid volume
> 30 cm’® (RR = 6.84; EF = 85.38 %), treatment duration > 2 years (RR = 6.37; EF = 84.30 %), patient compliance
(RR = 6.19; EF = 83.84 %), RIT multiplicity (RR = 5.74; EF = 82.58 %) and a dose of RIT 300 MBq (RR = 5.41;
EF = 81.52 %). Conclusions. It was revealed that the age is older than 30 years (AUC — 0.88), thyroid volume
> 30 cm?® (AUC — 0.86), treatment duration > 2 years (AUC — 0.86), patient compliance (AUC — 0.85), RIT multi-
plicity (AUC — 0.85) and the dose of RIT (AUC — 0.82) have excellent predictive power.

Keywords: Graves’ disease; radioiodine therapy; risk factors

Introduction

Graves’ disease (GD) is a systemic autoimmune di-
sease that develops as a result of the production of antibo-
dies to the thyroid-stimulating hormone receptor, which
is clinically manifested by diffuse structural changes in the
thyroid gland with the development of thyrotoxicosis syn-
drome, and also combined with extrathyroid manifesta-
tions [1-3].

Radioiodine therapy (RIT) for thyrotoxicosis treat-
ment used for over 60 years. In recent decades, this
method has proven to be effective and safe, and in many

countries, RIT used even as the first line of GD therapy
without prior conservative treatment. According to many
foreign studies, RIT effectiveness criterion is the achieve-
ment of a persistent decrease of thyroid function, or hy-
pothyroidism [4, 5].

The results of different studies indicate that, despite the
high effectiveness of RIT, in 17—20 % of cases after treat-
ment, develops thyrotoxicosis recurrence [6, 7]. There are
no specific recommendations for the GD recurrence after
RIT prevention; also, there are no unified criteria for pre-
scribing therapeutic activity of radioactive iodine. The ap-
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plied activities of I'*! in the treatment of GD vary signifi-
cantly, ranging from 200 to 1000 MBq.

Radioiodine therapy is an alternative method of radi-
cal treatment of GD. RIT advantages: non-invasiveness,
absence of surgical and anesthetic risks, possibility of con-
ducting therapy during incomplete compensation of thy-
rotoxicosis, which is dangerous during surgical treatment,
relative cheapness. The need for re-treatment after radio-
iodine therapy varies from 10 to 48 % [8—10].

The relevance of this study lies in the fact that the
recently observed significant increase of GD in Uz-
bekistan is one of the main reasons for the disability in-
crease, and the decrease in the quality of life of patients
in this category. The implementation of this grant will
contribute to improving GD diagnostics with the use of
high-tech methods and pathogenetically sound compre-
hensive treatment of GD, which will lead to life expec-
tancy increase, disability reduction, and quality of life
improvement.

The purpose of the study: to identify Graves’ disease
recurrence risk factors in women received radioiodine
therapy.

Materials and methods

93 women of reproductive age who received RIT were
under obsewrvation. We analyzed the results of the ques-
tionnaire and assessed the thyrotoxicosis recurrence risk
factors with performed retrospective and prospective analy-
sis of clinical and medical history indicators.

Patient’s average age was 36.9 £ 7.1 years. The con-
trol group included 35 healthy women aged 33.5 £ 7.6
years. Each woman filled out a pre-designed questionnaire
beforehand. Thyroid stimulating hormone (TSH), free

triiodothyonine (fT,) and free thyroxine (fT,) and thyro-
peroxidase antibodies (TPOADb) levels determined by the
immunochemiluminescent method in the Republican
Specialized Scientific and Practical Medical Center of
Endocrinology of the Ministry of Health of the Republic
of Uzbekistan.

Predictive efficacy (AUC classifier) was determined with
the use of standard formula: AUC = (Se + Sp)/2; where Se
(sensitivity) and Sp (specificity).

Ethical review. The study was approved by the Republican
Specialized Scientific and Practical Center of Endocrino-
logy of the Ministry of Health of the Republic of Uzbekistan
(protocol number 6/5, May 19, 2020) with written informed
consent obtained from each participant. Each patient re-
ceived detailed information about the study and gave written
informed consent to participate.

To determine the most diagnostically significant risk fac-
tors, was carried out an integral assessment of the risk factors
of thyrotoxicosis using the method of normalizing intensive
indicators of E.N. Shigan, based on the Bayesian probabi-
listic method.

Statistical analysis of the obtained data: statistical pro-
cessing of the results carried out using the computer pro-
gram Microsoft Excel using the methods of variation statis-
tics and using Student’s t-test. Differences between groups
were considered statistically significant at P < 0.05.

Results

In accordance with the objectives, on the complex and
comprehensive prospective basis and retrospective study of
patients with GD, were determined prognostic factors for
the outcome of the disease and evaluated their role in the
thyrotoxicosis recurrence development.

Table 1. The distribution of risk factors by degree of significance for the thyrotoxicosis recurrence
development and the degree of condition of the disease in women, depending on the relative risk,
etiological fraction and the corresponding risk factors

Risk factors RR EF,% | Rank °°“dd;gﬁ’::'“y RR EF, %
Age over 30 7.59 86.82 1 Almost 5.0 81-100
Thyroid volume > 30 cm? 6.84 85.38 2 complete
Duration of treatment > 2 years 6.37 84.30 3
Patient Compliance 6.19 83.84 4
RIT multiplicity (n = 1) 5.74 82.58 5
RIT dose 300 MBq 5.41 81.52 6
Disease debut > 2 years 4.68 78.63 7 Very high 3.2 67-80
TSH < 0.17 miU/I 3.31 69.79 8
fT, > 5.8 pmol/l 2.96 66.22 9 High 2 51-66
fT,> 23 pmol/l 2.73 63.37 10
TPO Ab > 12 IU/mlI 2.44 59.02 11
GD heredity 2.38 57.98 12
Stress 1.98 49.49 13 Avarage 1.5 33-50
Childbirth > 5 1.75 42.86 14
Endocrine ophthalmopathy 1.54 35.06 15
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Data analysis showed that the risk range for the thyro-
toxicosis recurrence development is in the range of 58.36—
270.26.

This range accepted as 100 %. After dividing the scale
into three equal intervals and named intervals as follow-
ing: weak — 58.36—128.99 — favorable forecast, risk values
within 30%; moderate — 128.99—199.63 — required careful
monitoring, risk values within 30—59 %; high — 199.63—
270,26 — unfavorable prognosis, the probability of thyro-
toxicosis relapse developing from 60% to 100%.

Subsequently, taking into account the data of the prog-
nostic table by the value of the relative risk (OP — RR)
(Table 1), we determined the ranking position of each fac-
tor and calculated its etiological fraction (EF).

An analysis of the data found that the most signifi-
cant risk factors for the thyrotoxicosis recurrence de-
velopment with a high relative risk and etiological frac-
tion were (almost complete conditionality) age over
30 years (RR = 7.59; EF = 86.82 %), thyroid volume
> 30 cm? (RR = 6.84; EF = 85.38 %), treatment duration
> 2 years (RR = 6.37; EF = 84.30 %), patient compliance
(RR=6.19; EF = 83.84 %), multiplicity of RIT (RR =5.74;
EF = 82.58 %) and dose of RIT 300 MBq (RR = 5.41;
EF =81.52 %).

In the very high disease conditionality category entered:
disease debut > 2 years (RR =4.68; EF =78.63 %) and TSH
level < 0.17 mIU/l1 (RR = 3.31; EF = 69.79 %).

In the very high disease conditionality category entered:
disease debut > 2 years (RR =4.68; EF = 78.63 %) and TSH
level <0.17 mIU/1 (RR =3.31; EF =69.79 %).

The average high gradation of the thyrotoxicosis recur-
rence development conditionality was: fT, level > 5.8 pmol/I
(RR = 2.96; EF = 66.22 %), T, level > 23 pmol/IL
(RR = 2.73; EF = 63.37 %), TPO level > 12 TU/ml
(RR = 2.44; EF = 59.02 %) and GD heredity (RR = 2.38;
EF =57.98 %).

The average degree gradation of the thyrotoxicosis recur-
rence development conditionality was: stress (RR = 1.98;
EF =49.49 %), childbirth > 5 (RR = 1.75; EF = 42.86 %)
and endocrine ophthalmopathy (RR = 1.54; EF = 35.06 %).

By multifactorial analysis we assessed the prognostic
probability of each factor in the thyrotoxicosis recurrence
development.

In order to evaluate the quality of a prognostic model of
the thyrotoxicosis recurrence we calculated all risk factors
parameters of the AUC (Table 2).

Moreover, the aggregate prognostic value of risk factors
is defined as “good” (AUC — 0.89).

Then we evaluated the diagnostic efficacy of each fac-
tor. As a result of the analysis, it is established that the age
30 years (AUC — 0.88), thyroid volume > 30 cm? (AUC —
0.86), treatment duration > 2 years (AUC — 0.86), patient
compliance (AUC — 0.85), RIT multiplicity (AUC — 0.85)
and RIT dose (AUC — 0.82) have excellent prognostic po-
wer. The “good” prognostic significance category includes
such factors as: disease debut > 2 years (AUC — 0.76), TSH
level < 0.17 mIU/I (AUC — 0.79), T, level > 5.8 pmol/l
(AUC — 0.74), {T, level > 23 pmol/l (AUC — 0.73), TPO
Ab level (AUC — 0.71), GD heredity (AUC — 0.72) and
stress (AUC is 0.70).

Discussion

Publications aimed at highlighting the reduction of thy-
rotoxicosis recurrence developmen, as well as the person-
alization of the approach when prescribing the therapeutic
activities of radioactive iodine, are few in number.

There are various approaches to the radionuclide treat-
ment of GD, in particular the use of the dosimetric planning
of RIT method, or the use of fixed dose of I'*!. Liu M. et al.
showed that within a year after RIT with the usage of dosi-
metric planning method, as a result of which the calculated
activities ranged from 370 to 555 MBq, 49.7 % of patients
achieved euthyroidism, 38.3 % — hypothyroidism, and in
12.0 % developed thyrotoxicosis recurrence. During the
analyzing the causes of RIT inefficiency, the only criterion
was the level of 2-hour absorption of thyroid gland radioac-
tive iodine was more than 58.5 % [11].

K. Manohar et al. showed that within a year after RIT,
16.6 % of patients developed thyrotoxicosis recurrence. The
applied activities of I'*' ranged from 259 to 370 MBq. Mul-
tiple regression analyses showed that there was no statisti-
cally significant relationship between the results of RIT and
gender, age, thyroid hormone levels, thyroid volume, and
administered therapeutic activity of radioactive iodine. The
only criterion for the in-efficiency of RIT in this study was
the index of radiopharmaceutical capture during scintigraphy
of the thyroid gland with *"Tc-Pertechnetate. So, in patients
with radiopharmaceutical absorption at the 20 minute of the
study more than 17.75%, the risk of development of thyroto-
xicosis recurrence was 3 times higher (OR 3.14; p=0.014) [7].
A high level of thyroid uptake can reflect on the rapid turnover
of iodide in thyrocytes, which reduces the time spent in them
by therapeutic I'*', which in turn leads to treatment failure.

Table 2. Risk factors associated
with the development of recurrent thyrotoxicosis
and their prognostic significance

Prognostic factor AUC
Age over 30 0.88
Thyroid volume > 30 cm?® 0.86
Duration of treatment > 2 years 0.86
Patient compliance 0.85
RIT multiplicity (n = 1) 0.85
Dose RIT 300 MBq 0.82
Disease debut > 2 years 0.76
TSH < 0.17 miU/I 0.79
fT,> 5.8 pmol/| 0.74
fT, > 23 pmol/l 0.73
GD heredity 0.72
Stress 0.70
TPO Ab > 12 IU/ml 0.71
Childbirth > 5 0.68
Endocrine ophthalmopathy 0.63
Total indicator 0.89
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Conclusions

Thus, were determined the most statistically signifi-
cant factors of development of thyrotoxicosis recurrence
in women with GD received RIT. Among the factors as-
sociated with the development of thyrotoxicosis recur-
rence, the most prognostically significant were age over
30 years, thyroid volume > 30 cm?, treatment duration
> 2 years, patient compliance, RIT multiplicity, a dose
of RIT, and also the disease debut > 2 years, TSH level
< 0.17 mIU/1, fT3 > 5.8 pmol/l, T4 > 23 pmol/l and
GD heredity.

Conlflict of interest. The authors declare that there are
no conflicts of interest and financial interest regarding the
publication of this paper.
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PecrybAiKQHCbK CreLiani3B0OBAHMM HAYKOBO-MPAKTUYHUMA MEANYHMI LIEHTP eHAOKPMHOAOTIT MO3 Pecrybaikn Y36eKnCTaH,

M. TaLlukeHT, Pecriybika Y36ekmncTaH

MPOrHoCTMYHE 3HAYEHHS GAKTOPIB PU3NKY PO3BUTKY PELIUANBY TUPEOTOKCUKO3Y
npuv paaionoaorepanii

Pesiome. Axmyaavnicms. Xsopo6a IpeiiBca — cucTeMHE aBTO-
iMyYHHE 3aXBOPIOBaHHs, SIKE PO3BMBAETHCS BHACIIIOK BUPOO-
JIEHHSI aHTUTI [0 pelenTopa TUPEOTPOITHOTO TOPMOHA, L0
KJIIHIYHO TPOSIBASIETBCS NUQPY3HUMU CTPYKTYPHUMM 3MiHAMU
LIMTOTOAIOHOT 3271031 3 PO3BUTKOM CHHIPOMY THPEOTOKCHKO-
3y, @ TAKOX MOEJAHYETHCS 3 €KCTPATUPEOITHUMU MposiBaMu. Me-
moro docaidxncenns 6ys0 BUSIBICHHS (DaKTOPIB PUUKY PELIMINBY
xBopobOu [peiiBca B KiHOK, SIKi OTpUMYBaJIM TepaItiio pamioak-
TUBHUM ilonoM. Mamepiaau ma memodu. Ilin crioctepekeHHSIM
nepedyBain 93 XiHKM PenpoayKTUBHOIO BiKY, SIKi OTpUMYBaJIU
panioitomorepario (PMT). Mu mnpoaHamisyBaniu pesyisTaTi
aHKETYBaHHS, OLIHWIN (HaKTOpU PUBUKY PELUAUBY TUPEOTOK-
CUKO3Y i MpOBeJU PETPOCIIEKTUBHUM i MPOCIEKTUBHUI aHai3

KJIiHIYHMX TTOKA3HUKIB i JTaHuX aHamMHe3y. CepeaHill BiK MallieH-
TiB ctaHOBMB 36,9 £ 7,1 poky. KOHTpOJbHY IpyIy CTaHOBUJIH 35
3M0POBUX XKiHOK BikoM 33,5 £ 7,6 poky. PiBHi THpeoTpomHOro
TOPMOHA, BiJIbHOTO TPUHOMOTUPOHIHY, BIIbHOTO TUPOKCUHY W
AHTUTLNI 10 TUPEOIMHOI TTePOKCHUIA3U BU3HAYAIN IMyHOXEMIJTIO-
MiHECLUeHTHUM MeTonoM. Pezyismamu. 11106 OLiHUTH SIKiCTb
MPOTHOCTUYHOI MO PEeUUINBY TUPEOTOKCUKO3Y, MU PO3-
paxyBasin Bci mapamerpu ¢dakropiB pusuky AUC. Haitbinbur
3HAUYIIUMU (HaKTOpaMU PU3UKY PO3BUTKY PEIIUAUBY TUPEOTOK-
cuko3sy micast PUT i3 BUCOKMM BiTHOCHMM PH3UKOM 6YIH BiK
noHaz 30 pokis (BP = 7,59; EF = 8,82 %), o6c¢sr muTonoaioHoi
3ano3u > 30 cm® (BP = 6,84; EF = 85,38 %), TpuBajictp JiKy-
BaHHs > 2 pokiB (BP = 6,37; EF = 84,30 %), KOMILIA€HTHICTh
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nauienta (BP = 6,19; EF = 83,84 %), kinbkicts npouenyp PUT
(BP = 5,74; EF = 82,58%) i mo3za PUT 300 MBk (BP = 5,41;
EF = 81,52 %). Bucnoéxu. YctaHOBJIeHO, 110 Bik nmoHa 30 pokiB
(AUC — 0,88), obcsr muTononionoi 3ano3u > 30 cm® (AUC —
0,86), TpuBamicTh JikyBaHHS > 2 pokiB (AUC — 0,86), komi-

Yéaviayamaesa H.b., Aanasposa L., Aamypaaos @.Q.

naeHTHicTh mauienta (AUC — 0,85), umcno npouenyp PUT
(AUC — 0,85) i mosza 1! (AUC — 0,82) MaioTh IMepuiopsigHe
3HAYCHHS.

KimouoBi ciioBa: xsopo6a Ipeiisca; pagioiionoreparis; hakropu
PUBUKY

PecnybAnKQHCK CneLmaAn3mnpOBAHHbIV HQYYHO-MPAKTUHYE CK MEANLIMHCKM LIEHTP SHAOKDUHOAOMN
M3 Pecnybavikn Y36eKknCTaH, r. TalukeHT, PecriybAmnka Y36eKkucTaH

MporHoctTuyeckoe 3Ha4YeHne GAaKTOPOB PUCKA PA3BUTUS PELIUANBA TUPEOTOKCUKO3A
npu paamonoaorepanmm

Pesome. Axmyaavnocms. Bonesunr IpeiiBca — cucteMHOE
ayTOMMMYyHHOe 3abojieBaHMe, pa3BUBalolleecsl B pe3yJibTaTe
BBIPAaOOTKM aHTUTEN K PELENTOPY TUPEOTPOMHOro rOPMOHA,
YTO KJIMHUYECKU MposiBisieTcs: AUbGY3HBIMUA CTPYKTYPHBIMU
M3MEHEHUSIMU IIUTOBUIHOM XeJIe3bl ¢ Pa3BUTHUEM CUHIPOMa
THUPEOTOKCUKO3a, a TaKXKe COYeTaeTCcsl ¢ AIKCTPATUPEOMIHbI-
MU TiposiBieHUsiMU. Ileavto uccaedoeanus ObLIO BbISIBICHUE
dakTopoB pucKa peruanBa 6osie3Hu [peiiBca y XeHIIWH, T0-
JIy4aBUINX TEParuio PaJuOaKTUBHBIM HonoM. Mamepuaavt u
memoodwt. Tlon HaGMOIEHUEM HaXOAWIUCh 93 KEHIIUHBI pe-
MPOAYKTUBHOIO BO3pacTa, MOJIyyaBIIMe Paauoion0Tepanuio
(PYIT). MBI MpoaHaIN3UpOBaIN PE3yIbTaThl aHKETHPOBAHUS,
OLEHWIN (HaKTOPbI pUCKa pelUaAMBa THPEOTOKCUKO3a U TPO-
BEJIM PETPOCIEKTUBHBIA W MPOCMEKTUBHBIA aHaIn3 KIUHU-
YecKHMX TMoKazaresjeil U JaHHbIX aHamMHe3a. CpelHUil BO3pacT
manueHToB coctaBui 36,9 £ 7,1 roma. KoHTposbHYO rpymimy
cocTaBWJIM 35 3M0pOBBIX XEHIIWH B Bo3pacte 33,5 + 7,6 rona.
YPOBHU THUPEOTPOITHOTO TOPMOHA, CBOOOAHOTO TPUINOTOTH-
pOHMHA, CBOOOJHOIO TUPOKCMHA U aHTUTEN K TUPEOUTHOM

repoKcuaase ONpenessii  HMMMYHOXEMWIIOMUHECIICHTHBIM
MeTonoM. Pezyasmanut. YTOOBI OLIEHUTH KAYECTBO MPOTHOCTH -
YeCKOM MOJeNM peluarBa TUPEOTOKCUKO3a, Mbl paccuMTalu
Bce mapaMeTpbl hakTopoB pucka AUC. Hanbonee 3HaYUMMBIMU
(akTopamMu pucka pa3BUTHUSI peLUIMBA THUPEOTOKCHKO3a T0-
cie PUT ¢ BBICOKMM OTHOCUTEIBHBIM PUCKOM OBLTH BO3PACT
crapure 30 ger (OP = 7,59; EF = 8,82 %), 00beM LIUTOBU/I-
Hoii xese3bl > 30 cm® (OP = 6,84; EF = 85,38 %), nMpomosKu-
TeJbHOCTD JiedueHus > 2 get (OP = 6,37; EF = 84,30 %), kom1-
naiieHTHOCTh mauueHta (OP = 6,19; EF = 83,84 %), konuue-
crBo npouenyp PUT (OP = 5,74; EF = 82,58 %) u no3a PUT
300 Mbk (OP = 5,41; EF = 81,52 %). Bbt600bt. YCTaHOBIIEHO,
yTto Bo3pact ctapiie 30 jet (AUC — 0,88), 06beM MIUTOBUITHOM
xene3bl > 30 cm® (AUC — 0,86), IpomoKUTEIbHOCTD JIEYEHUS
> 2 et (AUC — 0,86), komrutaiieHTHOCTh namueHTa (AUC —
0,85), uncio mpouenyp PUT (AUC — 0,85) u noza 13 (AUC —
0,82) nmeroT repBOCTENIEHHOE 3HAUYCHHE.

KimoueBble ciioBa: 6oses3ns [peiiBca; pannoiionorepanus; Gak-
TOPBI pUCKa
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Thyrotoxic Periodic Paralysis:
A Rare Case

Abstract. Hypokalemic periodic paralysis is a rare hereditary disease characterized by recurrent muscle strength
loss.It is a reversibl disease that is clinical presentation with tiredness and paralysis that develops over hours and days.
There are precipitative factors such as stress, exercise, carbohydrate-rich nutrition that trigger the formation of epi-
sodes. In our study, hypokalemic periodic paralysis was diagnosed as a result of a tetraplegic examination of a patient
in our emergency department. Because this case is rare, the literature has been presented with review. A 43-year-old
male patient with a known history of lumbar disc hernia was brought to the emergency service of our hospital with the
complaint of being unable to move his body when he woke up at 06:00 in the morning. He used 1 oral metamizole
sodium 12 hours ago due to headache complaint, and he was fed with high carbohydrate content at dinner. Physical
examination revealed a blood pressure of 105/70 mmv/hg, a pulse of 93/min, a temperature of 36.8 degrees, a total
loss of strength in four extremities, and tetraplegia. Sensory loss, ophthalmopathy, tremor were not detected, pupillary
isochoric and light reflex was bilateral, achilles tendon reflex was taken as hypoactive. Eye sizes were normal, thyroid
tissue was non-palpable. This case was evaluated as TPP because of the time of onset of attacks, the onset after high-
carbohydrate feeding, causing paralysis, improvement of symptoms with replacement, serum potassium, thyroid func-
tion tests, and ECG findings. His dramatic response to treatment supported our recognition. In conclusion, it should
be considered as a differential diagnosis in young and especially male patients presenting with TPP motor paralysis,

which is rare. Determination of thyroid hormones and potassium levels helps in diagnosis.
Keywords: thyrotoxicosis; hypokalemic periodic paralysis; hypokalaemia

Introduction

Thyrotoxic periodic paralysis (TPP) is a rare disease
with recurrent muscle weakness or paralysis. Attacks range
from involvement of a group of muscles to generalized pa-
ralysis. It has three forms: hypokalemic, hyperkalaemic and
normokalemic [1, 2]. Attacks may be accompanied by an
increase in serum creatine phosphokinase and phosphate
levels. Hyperthyroidism findings may not be evident during
attacks. This situation makes the diagnosis of TPP difficult
[3]. Itis detected with a prevalence of 100,000 : 1 as the most
common form of periodic paralysis [4].

Clinical case

A 43-year-old male patient with a known history of
lumbar disc hernia was brought to the emergency service of
our hospital with the complaint of being unable to move his
body when he woke up at 06:00 in the morning. He used

1 oral metamizole sodium 12 hours ago due to headache
complaint, and he was fed with high carbohydrate content
at dinner. Physical examination revealed a blood pres-
sure of 105/70 mm/hg, a pulse of 93/min, a temperature
of 36.8 degrees, a total loss of strength in four extremities,
and tetraplegia. Sensory loss, ophthalmopathy, tremor were
not detected, pupillary isochoric and light reflex was bi-
lateral, achilles tendon reflex was taken as hypoactive.Eye
sizes were normal, thyroid tissue was non-palpable. In the
examinations sent; glucose 143 mg/dL (74—106 mg/dL),
urea 42 mg/dL (17—43 mg/dL), creatinine 0.74 mg/dL
(0.6—1.0 mg/dL), total protein 6.0 g/dL (6.5—8.3 g/dL),
albumin 3.6 g/dL (3.9—4.9 g/dL), sodium 144 mmol/L
(136—146 mmol/L), potassium 1.8 mmol/L (normal:
3.5-5.1 mmol/L), calcium 9.4 mg/dL (8.5—10.0 mg/dL),
phosphorus 0.8 mg/dL (normal 2.5—5.5 mg/dl), magne-
sium 1.8 mg/dL (1.6—3.0 mg/dL), TSH 0.0006 ulU/mL
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(0.4—3 ulU/mL), Hb 12.3 g/dl (12—16.2 g/dL), complete
urinalysis, blood gas, brain tomography, brain MRI images
were reported as normal, no lesion explaining paralysis was
detected. ST segment depression and U segment flattening
were observed in the electrocardiography of the patient (fi-
gures 1, 2).

Considering thyrotoxic periodic paralysis as a pre-diag-
nosis, intravenous replacement 10 mmol/hour potassium
chloride was initiated and 0.5 X 40 mg peroral proprano-
lol. At the end of the 24-hour follow-up, when the muscle
strength in the extremities was 3/5, potassium 4.4 mmol/L
and phosphorus 4.2 mg/dL in the examinations, she was
hospitalized in the internal medicine service. In the thyroid
ultrasonography the thyroid parenchyma was coarsened,
heterogeneous, and its echogenicity was reduced, and vas-
cularization was reported as increased in Rdus examina-
tion. Sent TSH 0.0006 plU/ml (0.4—3 plU/mL), free T,
5.5 pg/ml (2.60—4.80 pg/mL), free T, 2.45 ng/dL (0.7—
2.0 ng/dL), TSH receptor antibody positive, anti-TPO
436.0 TU/ml (1-5.6 IU/ml) was detected. The patient was
diagnosed with Graves’ disease. Peroral propylthiouracil
3 x 50 mg was added to his treatment. Control electrocar-
diography was observed in sinus rhythm.

At the 48" hour, when muscle strength in the extremities
was observed as 5/5 examination finding, his treatment was
arranged and he was discharged with a control recommen-
dation. When the patient applied for control 1 month later,
TSH was 2.5 plU/ml, free T, 1.1 pg/ml, free T, 1.5 ng/dl,
thyroid scintigraphy — both lobes were normal sized, with
the right lobe being more prominent, and irregular activity
involvement was detected in the lower parts. The current
treatment of the patient was continued.

Discussion

Thyrotoxic periodic paralysis (TPP) is a rare complica-
tion of thyrotoxicosis. It has been reported that thyrotoxic
periodic paralysis is more common in Southeast Asia than
other regions, and the prevalence of TPP in thyrotoxicosis is
1.9 % in China and 0.1—-0.2 % in western societies [5]. TPP
is mostly seen in men, as in our case, it is more common in
men than women. Although hyperthyroidism is mostly seen
in women, TPP is frequently seen in men. The male/female
ratio is 13/1. TPP usually starts between the ages of 20—30,
but approximately 80 % occurs during the third decade. In
periodic paralysis due to thyrotoxicosis (TPP), hypokalemia
develops due to the increase in Na/K-ATP less pump acti-
vity, especially in muscle cells [12]. Due to the increase in
pump activity, potassium rapidly passes from the extracel-
lular compartment to the intracellular compartment [8, 10].

The events that cause paralysis with hypokalaemia and
hypophosphatemia in patients with TPP are complex. These
include hyperthyroidism, genetic and racial predisposition,
an exaggerated insulin response, hypadrenergic state, and
possibly other mechanisms that lead to intracellular shift
of K and P [13]. In TPP, attacks are often triggered by a
high carbohydrate meal or severe exercise, and occur after
a period of eating or heavy exercise. In the presented case,
dinner history with high carbohydrate content is consistent
with the literature. Trauma, surgery, alcohol, insulin, cate-
cholamine, glucocorticoid intake, menstruation, infection,

diarrhea, and stress can also trigger attacks. During the at-
tack, the patient wakes up with weakness in the morning or
feels heaviness in his legs when he wakes up in the morning,
and weakness begins in his arms and legs in a short time. As
the weakness progresses, deep tendon reflexes become hy-
poactive [3]. In the most severe form of the attack, the pa-
tient becomes unable to move any of his extremities. There
is no sensory complaint during an attack [4]. There was no
sensory complaint in our patient either. ECG changes as-
sociated with hypokalemia (U waves, ST segment depres-
sion, QT prolongation, and T wave flattening) and cardiac
arrhythmias are common during an attack [3]. During exer-
cise, it causes K to exit the cell and potassium returns to the

Figure 1. ST segment depression and U segment
flattening

Figure 2. ECG after treatment
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cell at rest. Unlike familial hypokalemic periodic paralysis,
TPP treatment is considered in two stages. In the acute pe-
riod, parenteral potassium replacement is the most effective
treatment to correct muscle strength weakness [11]. In the
second stage, thyrotoxicosis should be treated, replacement
therapy should not exceed 10 mEq/hour, considering the
risk of rebound hyperkalemia [6].

Biochemically, high TSH levels are not expected in hy-
pokalemic periodic paralysis. Ryan et al. found that one out
of every three TPP patients had a mutation in the gene en-
coding the potassium channel and hypothesized that TPP
might have a channelopathy. In addition, it was thought
that the Na/K-ATP-less pump was upregulated in skeletal
muscles, triggering the thyrotoxic periodic paralysis picture
in the thyrotoxicosis picture [7].

Conclusions

Our case was evaluated as TPP because of the time of
onset of attacks, the onset after high-carbohydrate feeding,
causing paralysis, improvement of symptoms with replace-
ment, serum potassium, thyroid function tests, and ECG
findings. His dramatic response to treatment supported our
recognition. In conclusion, it should be considered as a dif-
ferential diagnosis in young and especially male patients
presenting with TPP motor paralysis, which is rare. Deter-
mination of thyroid hormones and potassium levels helps in
diagnosis.
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TMPEOTOKCUYHUI NEePIOANYHUN NAPOAIY:
PiAKICHUIA BUNOAOK

Pe3tome. TupeoTOKCHYHMIA TiMOKaNiEMiYHMIA TepiogmIHmit
rapasiy € piIKiCHUM CIaJKOBUM 3aXBOPIOBAHHSIM, 110 XapaKTe-
PU3YETHCS MEPIOIUIHOIO BTPATOIO CUIIM M SI3iB. Y MIPOBEACHOMY
NMOCJIIKEHHI [1iarHOCTOBAHO MEPiOAMYHUI TiMoKadieMiYHUIA

rapajiv y pe3yiabraTi 00CTeKeHHS MallieHTa y BilIiJIeHHI HeBil-
kiagHoi mormomoru. OCKIiIbKY 1Ieil BUMTAAO0K PilKiCHUIA, JiTepa-
Typa TMojaHa 3 OrJisiaoM. 43-piyHMIi MaIlieHT YOJIOBIYOi CTaTi 3
BiZIOMOIO TPUXKEIO MOIMEPEKOBOro AMcKa B aHaMHe3i OyB 10CTaB-
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JICHUI 1O €KCTPEHOI CIIY>KOM JIiKapHi 31 CKaproio Ha HEMOXKJIH-
BICTh pyXaTH TiJIOM, KOJIM MpOKUHYBCcS 0 6:00 paHky. IMamieHT
MpuiiMaB METUMa30J1 y TabjeTKax 12 roqrH TOMy Yepe3 cKapTu
Ha roJIOBHUI 0isib. Beuepst ckiiamanacs 3 MpOAyKTiB 3 BUCOKUM
BMicTOM ByrjeBomiB. KUliHIYHMI OIJisia BUSIBUB apTepiaJbHUI
TcK 105/70 MM PT.CT., YACTOTY CepLEBUX CKOpoueHb 93 Ha 1 xB,
Temmepatypy 36,8 rpamyca, 3arajibHy BTpaTy CWJIM B YOTUPHOX
KiHIIiBKax Ta TeTparuieriio. Brpatu uytnuBocti, odraipMonarii,
TpeMOpY He BUSIBJICHO, i30XOPUYHUI Ta CBITJIOBUM pedJieke 3i-
HULb OyB ABOOIYHUM, pedJieKC axiJIoBa CyXOXWJUISL MPUNHSI-
THii 3a rinoakTuBHUil. Po3mipu oueil Oyau HOpMaIbHUMU, LIU-
TOTOAiOHA 3aj103a He 30iiblIeHa. Lleit BUMagoK OLiHIOBAIN K

TUPEOTOKCUYHUM MEPioAMYHMIA Tapalliu, BpaXOBYIOUYHM 4yac Io-
YaTKy HarajiiB, 30KpeMa IicJis Beuepi 3 BUCOKUM BMICTOM BYT-
JIEBOJIIB, 1110 CIIPUYMHSIE TIapajliv, MOJIMIIEHHS] CUMIITOMIB NTpU
MMPOBEeACHHI 3aMiCHOI Tepartii, BMICT KaJjlilo B CMPOBATIi KPOBI,
TecTd (YHKIIIT HIUTOMOAIOHOT 3aJ103U Ta Pe3yJbTaTU €IeKTPOo-
Kapaiorpamu. Y miiCyMKy TUPEOTOKCUYHU MepionuYHUIA Tapa-
JIY CITiI pO3MISAATH SIK AudepeHIiaibHU TiaTHO3 Y MOJIOINX,
0COOJIMBO B TAIlIEHTIB YOJOBIYOI CTaTi, SKi CTPaxKAAOTh Bill py-
XOBOTO Tapasiuy. BuzHauyeHHsSI TOPMOHIB IIIUTOMOAIOHOI 3271031
Ta piBHS KaJilo JOIOMarae B 1iarHOCTHILI.

Ki11040Bi €J10Ba: THPEeOTOKCHMKO3; TUPEOTOKCUYHMIA TEPiomny-
HU Tapajiiv; rinoxkatiemis
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TMPEOTOKCUYECKNI NEPUOANYECKUMA NAPAAUNY:
pPeAKUn CAyyan

Pe3iome. TupeoTOKCUYECKUI TUIIOKATMEMUYECKUIA IEPUO-
OUYEeCKUIl Mapanuy sBJISEeTCS PEeIKUM HacJIeICTBEHHbIM 3a-
0oJieBaHMEM, XapaKTepU3YIOLIUMCS TMEepUOINYecKOi MoTepeit
CUJIBI MBIIIIL. B MpoBeieHHOM MCcCIeI0BaHUM IMarHOCTUPOBAH
MEePUOIMYECKUI TUMOKAIMEMUYECKU TMapajiuy B pe3yjbraTe
00ceIoBaHMsl MalMeHTa B OTIEJICHUN HEOTIOXKHOM MOMOILH.
[TockobKy 2TOT city4ail penkuit, mpeacTaBjieH 0030p JIUTepaTy-
pbl. 43-JIeTHUI MAILIMEHT MYXCKOTO T0JIa C U3BECTHOM IpbIKei
MOSICHUYHOTO JMCKa B aHaMHe3¢e ObL JI0CTaBJIeH B 9KCTPEHHYIO
CIyXO0y OOJILHUMIIBI C Kan000il Ha HEBO3MOXHOCTb ABUXKEHUS
TesioM Tocie TpodyxkneHust B 6:00 yrpa. [NamueHT mpuHUMAT
MeTMMa3oJl B TabieTKax 12 yacoB Ha3am M3-3a XKajao0b Ha TroJI0B-
HYI0 00J1b. Y>KMH COCTOSIT U3 TIPOAYKTOB C BBICOKMM COIEpKa-
HUEM yrieBoaoB. KIMHUYeCKUit OCMOTp BbISIBUII apTepuaibHOe
nasiaeHue 105/70 MM pT.CT., 4acTOTY CepIeUHbIX COKpALEHUI
93 B 1 muH, Temmepatypy 36,8 rpamyca, oOLIyI0 TTOTEPIO CUJIbI
B YETBIPEX KOHEYHOCTSX U TeTparuieruio. [lorepu 4yBCTBUTEb-

HOCTH, Oo(TaibMomnaTUu, TpeMopa He OOHapyKeHO, M30XOpU-
YECKUI U CBeTOBOM pedieKe 3paukoB JIBYCTOPOHHMIA, pedieKc
axMJI0OBa CYXOXKMJIMSI IPUHSAT 32 TMIIOAKTUBHbIA. PazMepsl rna3
HOpMaJibHbIE, IIIUTOBUIHAS XeJie3a He YBeJnueHa. DTOT cirydaii
OLIEHUBAJIM KaK TUPEOTOKCUYECKUI MEPUOAUYECKUIN Mapaiuny,
YUUTBIBASI BpeMsl Hayaja MPUCTYNOB, OCOOEHHO MoOcie YXUHA
C BBICOKMM COJIEPXXAHUEM YTJIEBOMIOB, BBI3bIBAIOIIUM Mapasiny,
YJIYUllIEHUE CUMIITOMOB NPU MPOBEACHUU 3aMECTUTEIbHON Te-
panuu, coaepxaHue Kajaus B CbIBOPOTKE KPOBU, TECThI (PYHKIIMU
IIMTOBUIHOM XeJie3bl U pe3yJbTaThl AJIeKTpOKapauorpaMmbl. B
UTOTe TUPEOTOKCUYECKUU MEePUOJUYECKUIN Tapainyd CclenyeT
paccMmaTpuBaTh Kak AuddepeHunanbHbIil 1MarHO3 Y MOJIOABIX,
0COOEHHO Y MaLMEHTOB MY>XCKOTO MoJa, CTPaJaloluX OT JBU-
raresibHOro napainuya. OmnpeznejieHre rOPMOHOB HIMTOBUIHOMN
XKeJie3bl U yPOBHSI KaJvs TIOMOTAeT B JUAaTHOCTHUKE.

KiroueBble €10Ba: TUPEOTOKCUKO3; TUPEOTOKCUYECKUIA TIEPUO-
UYECKUI MTapannuy; TUITOKATUEMUS
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PIIATONHbIX 1a3YX HOCA, HAPYXKHOTO, CPENHero MeTons! xvpyprieckoro
W BHYTPEHHErO yXa, Ma3HUUHOM wwem, BepxHeii  NNeYEHA TPUreMUHaNbHON Hespanuy,
1 HIpKHeli ueiocTedl, a Takke BOC . =k
Jt ZiereHepaTHBHble 3a60neBaHs! B MPOEKUHH BI- ¢ MPECKOKHad MHBEKWMA  CHuepora
COUHO- HIDKHEUETIOCTHOTO CYCTaBa. B TPHTEMHHATBHYIO IHCTepHY;
*  MMKDOBACKYNfIDHas AeKoMMpeccis;
[larnocTuia: : * UpeCKOKHas KOMIpeCCHs racceposoro
«  peTanbHblii OGLEKTMHWIECKHI U He- Y371a C NIOMOILBIO Gannoka i CTepeorak-
BPOTIOTUUECKHii OCMOTP; 8 CHYECKOTO 0BMYWeHIA Kopelnsa pof.
«  naGopaTopHble MCCIeNOBAHUS (oouul;« HHYHOTO HepBa.
aHATH3 KPOBH, YPOBEHD LTIOKO3bi B KPOBH);
f et orora. o HEBPUT NMLEBOro Hepsa
TaTbMOOra;
+  KOHCyNbTaWMsi  Xupypra-cromaronora HespuT (HeBpomaTis) MMuesoro Hepsa,
(110 IOKA3AHMSIM); w1n napanny benna, — ocnanimenskoe no-
+  KOHCYNTAlMs HJipOXMPYPra i MICHXH-  PaXeH}e IHLIEBOTO HepBa C pasBuTHEM Napesa
aTpa (10 NOKa3aHMUAM); WM Mapania ML THILA.
+ OlieHKA XapAKTEPHCTHKH GOTH TIO LIKATAM;  3a60/1€BaHE BCTPeYaeTCH B.1I0GOM Bospac-
+ MPT/KT ronoBHOTO MO3ra B COCY- Te, C QUMHAKOBOI Yactoroil y mu o6oix no-
ZMCTOM pexume. 708. HauGobitiee KONHYECTBO CAyuaes pery-
CTPHPYETCS B XONO1HOE BPeMs rofa.

Tlewenue

ne HOB- narvorenes
HOro 3aboneBanmus. (OCHOBHOI# MPUUMHOS PasBUTHS HEBPUTa T-
TipenapaTami NIePBOTO PSAa B /IeYeHHH He-  LleBOTO HEpBa SBAKETCH BUPYCHAS MHOEKIIS.
BPATHH TPOIHUYHOTO Hepsa ABASIOTCH MPO- TpoBouupyioue GaKTOpsl  BOSHMKHO-
THBOCYAOPOXKHbIE CPeCTBa: BeHMs 3a00neBaHMS — nepeoxIaxieHMe

TAGAMEHTHHBI: HeHpanTyH 600-1200MF 1 CKBOSHSKH, 0COGEHHO MK €3e B aBToNo-

B CYTKH; G1ne C OTKPBITHIM OKHOM WM ATHTEAbHOE Ha-
«  mperaGanuubL: AMpyKa 150-300mMr XOXKZ1eHHE NI0R KOHAHIIHOHEPOM.

B CYTRI; 'BaXHOe STHOOMHYECKDe SHaUEH)E HHeKT te-

;e | o

12
200Mr 1-2 pasa B CyTKH,
MOCTeNeHHO 03y A0 NOMYYeHHs ONTH- Hepeaxo HEBPHUT NMUEBOrO HEPBa BOSHH-
Ma/bHOTO TepanesTHYeCKOro 3gdeKTa.  KaeT BCIEACTBHE BOCTIANMTENbHBIX 3abonesa-

TpenapaToM BTOpOro psja siasetcss (e- Huii B 0GACTH yXa, 3 TAKKe HEOMAACTHYECKIX

HWTOMH. [IpMHMMaeTcsi B HauaibHO/ [03e MPOLECCoB HA OCHOBAHHH TOTOBHOMO MOSTA. it
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7035 Ha 100MF KaXIbie 1Ba JHS, He NpeBbi-  HEBPHTA MOXeT GbiTh TPABMATH3AIS HIOKHE- uctonoon-
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TIpH OTCYTCTBHM KeAaeMOro TepanesTie- 6010KHa

cKoro adexra KapTHHa 1

CPEJICTB TpeTbero psaa, OGBINHO B OCHOBHBIM ol mm(z_ A

C NIpenapaTamy NepBOro 1 BTOPOro paja. BPHT MILEBOO HepBa ABISETCH c. 13.6. inuesod Heps — :
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HOTO KOHQMIMKTA, KOMMpeccuy CTBO/A Hepsa KAuHuuecKas KapTHHa 3aBHCHT OT YPOBRY ; X

OMYXOTbI0, 3 TakoKe MPH CTOMKOro Te- Hep

BAKHO NOMHMTL
P Xor - § N
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pefnaraeMblii  atnac-CNpaBOYMHUK COAEPMMT KpaTKue |
|_| BMeCTe C TeM McYepnbiBalowne CBeAeHUsAs 06 OCHOBHbIX

HO30/10rMYecKMX opMax HeBPOIOrMYECKUX PacCTPONCTB,
CMMNTOMaX W CUHAPOMAX, NPeLCTaBEHHbIX B TaKOHUYHOM
TEKCTOBOM W APKOM W//IOCTPATUBHOM (opMaTe, BKIIOYAIOWEM YHU-
KanbHble PUCYHKM, poTorpadmu, cxeMbl U MHDOrpaduKy, 4To obnerya-
eT BOCNpUATHe MaTepuana.

Wcnonb3ys coBpeMeHHble AMArHOCTUYECKUE W NieyebHble MpoTo-
KObl, CNELMANUCT CMOMKET BbIbpaTh Hanbonee onTUManbHYI0 TaKTUKY
WHOMBWAYaNbHOW Tepanuu ¢ y4eToM TpeboBaHMM [oKa3aTenbHOW Me-
OWLMHBI.

Ocoboe BHWMaHWe YAeneHo aHaTOMO-(PU3NONOrUYECKUM 0CO-
6EHHOCTAM HEepBHOW CMCTEMbI, anropuTMy NpoBeLeHUA MepBUYHOIO
0CMOTpa HEBPONIOrMYeCKOro 601bHOr0 M MHTEpPNPeTaLMmM NoYYeHHbIX
pe3ynbraTos.

3HaunTeNbHOE MECTO 3aHMMAeT OMMUCaHNEe NPUOHHBIX 3aboneBaHuit
HEpBHOM CUCTEMbI, MCUXOCOMATUYECKMX PacCTPOMCTB, CUHAPOMA Xpo-
HUYECKOW YCTANnoCTH, NOpPaXeHNA HEpPBHOM CUCTEMbI NPU HapyLIeHW-
X 06MeHa BeLLecTB M BO3LeNCTBUM (U3NYeCKMUX HaKTOPOB, a TaKHKe
3K30MeHHbIX MHTOKCMKALMI U HEOTNOMKHBIX COCTOAHWI B HEBPONOT M.

PacKpbITbl 0CHOBbLI XPOHOMEAMLIMHBI B HEBPONOrMM U METoAbl CO-
BPEMEHHOI HeripopeabunuTaumu.

B npunoxkeHuax cneumanmcT MoXeT HalUTK YacTo UCMOMb3yeMble

A Cunenkozcyyy
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HEBPOJIOI' A

ATJIAC-CMPABOYHUK

Mo BoMpocaM NprobpeTeHms KHUrm B MPaKTMYeCKON OeATeNIbHOCTM OMArHoCTMYEeCKMe LWKanbl, NoKasaTe-

«HeBponorus: aTnac-cnpaBo4HuK» NN 0BLLEKNMHUYECKUX UCCeA0BaHWMA, TEPMUHONOMMYECKMIA CIOBapb

obpallaiTec no Ten.: 1 KPaTKMUM PYCCKO-aHMIMNUCKMIA MeOULIMHCKUI Pa3roBOPHUK.

(067) 675 71 04, Atnac-cnpaBoyHuK byneT moneseH HeBponoram, Hempoxupyp-
ram, ncuxmaTpam, Bpayam obLLer NPaKTUKM — CEMENHBIM BpayaM,

(044) 223 27 42, pam, Bp LA P

TepaneBTaM, CTydeHTaM CTaplwnX KypCoB BbICLUMX MeOULUHCKUX
(099) 095 24 941 y‘ﬂ?ﬁHbIX 3aBeJleHNM, a TaKKe BpaiaM B rnpouecce nociegunyiioM-

(067) 325 10 26 HOro 06pa3oBaHms.
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