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CropiHKa peAdKTopa

Editor’s page

DOI: https://doi.org/10.22141/2224-0721.18.1.2022.1138

LLIaHOBHI YnuTQuil

Hoguii, 2022 pik M# TpaJuIiiiHO PO3MOYNHAEMO 3 OLISILY
OHOBJIEHMX KJIiHIYHMX peKoMeHAauiii AMepHMKaHCBKOI ajia-
oernmynoi acomianii (ADA). Pekomenpanii 2022 poky 3a-
KJIMKAIOTh 10 IIPOBEIEHHS OUIbII IIMPOKOTO CKPHHIHTY
MOMYJISIIT, a TAKOX J0 TOAAIbIIOr0 PO3BUTKY B HATIPSIMKY
iHOMBiAyaizauii JikyBaHHs 1ykpoBoro miabety (L) 3a
JIOTTIOMOTOI0 CyYaCHUX TEXHOJIOTIiA.

LIJI cipaBAi € iIMHAMiIYHUM ITPOLIECOM, JIIKYBaHHS SIKO-
ro NoTpedye MOCTIMTHOIO OHOBJICHHS i IIPOTPeECY.

OnHi€e0 3 HOBUX BarOMUX peKOMEHAlliil € 3HUKEHHSI
BiKy IS TIOYATKy CKPUMHIHTY HaceJleHHsS Ha TpediadeT i
LIJI 3 45 mo 35 pokiB, He3aJeXKHO Bill HasIBHOCTI YMHHUKIB
PU3UKY, 30KpeMa OXUpiHHS. Bimomo, 1110 KiJIbKicTh 0ci0 3
1IJI, 110 po3BMBA€ETHCS B MOJIOAIIOMY Billi, 3pocTac. Llle B
cepriHi 2021 poky Preventive Services Task Force (CILA)
3HM3MJIa PEKOMEHAOBaHU BiK cKpuHiHry Ha L1 3 40 oo
35 pokiB nmmie mIsd ocid 3 HaaAMipHOIO Macow Tiia abo
oxxupiHHsaM. ADA migiiiia qo 3ailicHeHHs CKpUHiHTOBO1
MporpaMu OiTbII paAUKaIbHO.

Takoxx po3IIMpeHi peKoMeHIallii CTOCOBHO TeCTYBaHHS
BariTHUX XiHOK Ha paHHIiX TepMiHax recrtaiii (< 15 Tmx-
HiB) sIK Ha BXe HasiBHUI, TaK i Ha HexiarHoctoBaHuii LIJI.
OOCTeXEeHHS CITiJl 3iiICHIOBATH B XiHOK 3 (haKTOpaMu pu-
3WKY BXe€ ITiJ] Yac MepIIoro MpeHaTaaIbHOTO Bi3UTY, X0Ua K
HalKpaliyii BapiaHT po3risinaeTbest cKkpuHiHT L] Ha eTami

TUTAaHyBaHHS BaTiTHOCTI. 3rogoM Ha 24—38-My TVKHI ITPo-
BOJIMTBLCS CKPUHIHT Ha TecTalliiHuii 1ia0eT.

B oHOBIeHUX pekoMeHallisiX HaBeleHi HacTaHOBU
11010 CKPUHIHTY Ha aBTOAHTUTIJIA Y IOPOCTUX 3 MiJ03POI0
Ha L] 1-ro TuIly Ta réHETUYHOrO TECTyBaHHS VIS OCiO,
SIKi HE BiZINMOBiNAlOTh TUTIOBUM KPUTEPISIM [J1s1 Oy/1b-KOTO
3 IBOX OCHOBHMX TuIIiB. Lli HacTaHOBU IPYHTYIOThCSI Ha
criibHoMy KoHceHcyci ADA ta €BporieiicbKoi acoltiattii 3
BUBYEHHS Aiadety momao LI/ 1-ro Tumy y nopociux, omy-
6ikoBaHOMY B 3k0OBTHi 2021 poKy.

KoHuenuisg inauBigyasizauii HamaHHsS TOMOMOTH
moaam 3 LJI mpomoBXye BIOCKOHAIIOBAaTUCS 3a paxy-
HOK HOBUX ITiIXO/iB 10 JIIKyBaHHSI Ta HOBUX JOCTYITHUX
iHCTpYMeHTIB yrpapaiHHs. KuiHiuyHi pekomeHaarii 2022
POKY MICTSTh HOeKibKa TaOMuib Iomo JikKyBaHHsS LIJI
2-ro TUILy, sIKi JoroMaralTh MPUMaTHA ONMTUMAaJIbHI pi-
IIeHHs. 30KpeMa, HaBOASIThCS creln(iuHi 11 KOHKPEeT-
HOTO TIpenapaTy YMHHUKM, a TAKOX HasBHICTb CYMYTHiX
3aXBOPIOBaHb, SIKi CJIiI BpaxoByBaTH IIpU BUOOPI TiMmorii-
KeMi3yrounx 3aco0iB. OnHa 3 TabiIuIb 300paxkye OymiBIIIO
3 YOTUPMA «CTOBMAMM» IJIsi 3HUXKEHHSI PU3UKY YCKJIa-
HEeHb, BKJIIOYAI0YM KOHTPOJb apTepiaiIbHOTO TUCKY, IO-
Ka3HUKIB JIiMiorpaMu, TJiKeMil, IIJISIX0OM BUKOPUCTaHHS
3ac00iB, SIKi BIULIMBAIOTh Ha CEPLIEBO-CYAMHHY CUCTEMY Ta
(byHKI11i10 HUPOK.
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Bubip tepamii LIJI 2-ro Turly BUKJIAACHUI Y BUTJISI
YiTKOI JiarpaMu 3 KOPUCHOIO iH(hopMalli€lo Ipo pi3Hi Ki1a-
CH TIperapariB, 1110 A€ 3MOTY KJIiHIMCTaM MpUiitMaTy pi-
LIEHHS Mpo iX TepeBaru sl KOHKPETHOI JTIOAUHMU.

ANTOPUTM MEIMKaMEHTO3HOTO JIiKyBaHHSI MICTUTb
JaHi TIpo Macy Tijia, emi30Au TimoriiKeMil Ta BapTicTb. Y
TaOMUIISIX TAKOX HaBENCHUI MepeliK CepeaHiX OINTOBUX
11iH Ha iHCYJIIHM Ta HEiHCYJIIHOBI MpeTnapaTH.

Pozpin nig Ha3Bowo «OXUPiHHS Ta YIPaBIIiHHS Barolo
17151 TpOoiJIaKTUKY Ta JIIKYBaHHS 1IyKPOBOTO J1iabeTy 2-T0
TUITY» MiCTUTb TOAATKOBI JaHi 1100 BaXJIMBOCTI OOPOTh-
ou 3 oxupiHHaMm npu LI, oco6i1mBoO B KOHTEKCTi maHIe-
mii COVID-19, Tta npusHaueHHs ceMariayTuay sik 3acooy,
CXBaJIEHOTO JIJIsI JIiIKyBaHHSI OXKMPiHHS.

Takuit minxin cnoHykae 10 CHiJIbHOTO MPOLeCy MpUii-
HSATTS pillleHb pa3oM 3 mauieHToM. Hacammnepen ciin Bu-
3HAUUTU METY JIKyBaHHS, a IOTIM BHMOpaTW BiIMOBigHY
Teparito /Uis il JOCSITHEHHSI.

B pexkomeHmanisix Takox nomaHa HoBa iH(opmallis
CTOCOBHO JIIKyBaHHSI HEaJIKOTOJIbHOI XXMPOBOI XBOPOOU
neviHku. Po3nis rpo cepleBo-CyauHHI 3aXBOPIOBaHHS Ta
iX pm3uku, 3aTtBepmkeHnii y 2017 pomi AMepuKaHCHKIM
konemkem kapmiosorii (ACC), MiCTUTh JeKiJibka HOBMX
peKoMeHallili, BKII0Yalouu 1iarHOCTUKY apTepiajbHOI Ti-
MnepTeH3ii BXe pu MepBUMHHOMY BiJIBilyBaHHi, SIKIIIO apTe-
pianbHuii TUCK csarae 180/110 MM pT.cT. i Ginbliie, Ta iHIAKU-
Bimyasizailito HiTbOBUX MTOKA3HUKIB apTepiaIbHOTO THUCKY.

JlikyBaHHSI XpOHiUHOI XBOpOOM HUPOK Terep Bilo-
KpeMJIeHE Bill IHIINX MiKPOCYIMHHUX YCKIIaAHEHb B OKpe-
MU PO3Mia 3 HeKiJIbKOMa HOBUMM OHOBJIECHHSIMHU. PeTu-
HOTIaTisI, HeponaTisi Ta TOTJISI 32 HOTaMU 3aJTUIIAIOThCS
00’eTHAaHUMU B OTHOMY PO3IiJIi.

B oHoBnenux crangaprax ADA 2022 poky miakpecio-
€ThCSI 3HAYCHHs Oe3MepepBHOIO MOHITOPUHIY TIJIIOKO3U
(CGM) past oci6 i3 LI 1-ro i 2-ro TUIiB B OyIb-SIKOMY

Billi, 3 iIHIMBiAYyaJIbHUM BUOOpPOM TIpUCTPOiB. [1pu 1ibOMy
3BEPTAETHLCS yBara Ha Toi (HakT, 1110 JOCTYM A0 CyYaCHUX
TEXHOJIOTIii 3JIMIIIAETHCSI BEJIMKOIO TTPOOJIEMOIO.

Otxe, nornomora xBopuMm Ha [IJI npomoBxkye po3Bu-
BaTuCs Ta nporpecyBaTu. CTaHAApPTU MEIMYHOI JOITOMOIT
BU3HAUYaOTh MPUHANMHI YOTUPU OCHOBHI HAIIPSIMKH: CKPY -
HiHT, iHAMBIAYyaTi3allisl JiKyBaHHs, BIUIMB Ha KOMOPOiIHi 3a-
XBOPIOBaHHSI, BAKOPUCTAHHSI CyYaCHUX TEXHOJIOT1iA.

OHoBJ1eHi peKoMeH/1alii AMEePMKAHCBHKOI aKajieMii HeBPOJIo-
rii (AAN) He paadaTh NPU3HAYATH OMiOiM 11 JIKYBaHHA diale-
THYHOI Hefiponartii 3 601p0BuUM cunipoMom (BJIH). ITpu upomy
3BEPTAETbCA yBara Ha Te, 0 JesKi iHIi mepopajbHi Ta MicieBi
MeTO/IH JIIKYBAHHS MOXKYTb JONOMOITH HOJIETIHUTH Oib.

BbAH pocuth nouuvpeHa i Moxe HEraTMBHO BIUIMBATH
Ha KicTb XXUTTs oci6 i3 LIJI. [pyna ekcriepTiB ouiHua naHi
6inbir HiX 100 paHIOMi30BaHUX KOHTPOJbOBAHUX JOCTi-
I>KeHb, oImyoiKoBaHux i3 ciuHs 2008 poky no kBiTHs 2020
POKy. 3a3HauaeTbed, 1o nmoHan 16 % oci6 i3 LI/ crpaxkna-
1oThb Bin BJIH, ane neil cuHApOM 4acTo 3ajMILAETLCS He-
pPO3Mi3HAHUM i HE JTIKYEThCSI.

Pexomenpaiiii oHoBmolOTH HactaHoBy AAN 2011
poky mono jikyBanHs BJIH. HoBi pexomeHnalii Oymu
omny6ikoBaHi oHnaitH 27 tpynHst 2021 poky B XypHaui
«Neurology» Ta cxBajJeHi AMEpPMKaHCHKOIO acollialli€o
HEHpOM’sI30BOI Ta €JIeKTPO1iarHOCTUYHOI MEIUTIUHU.

HacranoBa pekoMeHaye KJIiHiIMCTaM OLliHIOBaTH Ia-
mieHTiB i3 LIJI momo mepudepuyHOro HeWpomaTUIHOTO
00J110 Ta Oro BIUIMBY Ha sIKicTb XUTTs. [lepun HiX npu-
3HAYaTU JIiKyBaHHs, CJiJ BCTAaHOBUTM, YU € Yy TAalli€eHTa
TaKOX IIPOOJIEMU 3 HACTPOEM ab0 CHOM, OCKIJIbKM BOHU
MOXYTb BILTUBATU Ha CIIPUMAHSTTS OOJIIO.

PexomMenpailii mpornoHyOTh OIUH i3 YOTUPHOX KJIACiB
nepopagbHUX Mpenaparis, 10 BU3HAHI e(eKTUBHUMMU TSI
JIIKyBaHHSI HEMpOMaTUYHOIo OO0JI0: TPULMKIIUHI aHTU-
NIEeTIPecaHTH, Taki K aMiTpUNTWIiH, HOPTPUNTUIIH abo
iMinpamiH; iHriGiTOpu 3BOPOTHOIO 3aXOILIEHHSI CEpPOTO-
Hiny/HopaapeHaniHy (SNRI), Taki sk AyJ1OKCeTHWH, BEH-
nacdakcuH abo necBeHnadakCUH; rabanmeHTUHOIIN, Taki
SIK rabareHTUH a0o IperadajiH; a TaKoX OJIOKaTopu Ha-
TpiEBUX KaHaJIiB, TaKi sIK KapOamaselliH, OKcKapOaserliH,
JIAMOTPUIXKUH a00 J1aKo3aMif.

3a3Havya€eThC, IO YCi YOTUPH KJIACH JIiKiB MAIOTh I10-
PiBHSIHHY e(beKTUBHICTh. SKIO NpU3HAYCHMIT yreplie
mperapar He 3a0e3Ieuye CYTTEBOIO IOCIA0JIeHHS OOJIIO
ab0 BUKJIMKA€E 3HAYHi TMOOIYHI e(heKTH, PEKOMEHIYETHCS
BUKOPUCTaHHS 3acO0y iHIIIOTO KJjacy.

Omnioinu He pekomeHnoBaHi 1151 Kopekuii b/IH. Bonu
He TIJIbKU HeCyTb PU3MKM, ajie il HeMae BaroMux J0Ka3iB,
mo BoHu edexkTuBHi npu B/IH y moBrocrpokosiii mep-
criekTuBi. Tpamanos i TaneHTanoa TakoxX He PeKOMEH 10-
BaHi mis1 tikyBaHHs BIIH.

st marieHTiB, sIKi XO4yTh BUKOPUCTOBYBAaTH MiCIICBI,
HEeTpaauiliiiHi a00 HeMeAMKaMEeHTO3Hi 3axoau IS 3MEH-
1LIeHHSs1 00JII0, OHOBJIEHI pEKOMEHALlil TTPOTIOHYIOTh HU3KY
BapiaHTIiB, BKJIIOYAIOUM KarlCailluH, CIIpel TilepuaTpuHi-
tpary Tta Citrullus colocynthis. TakoxX peKOMEHIOBaHi THKIO
0i100a, KOTHITUBHO-TTOBEAiHKOBA Teparis Ta Taii-aun. Clrin
3a3HAYMUTH, 1110 PEKOMEHIOBaHi MpernapaTy Ta MiclieBi Me-
TONU JIIKYBaHHSI B OHOBJIEHMX PEKOMEHAAIISIX MOXYTh HE
yCyBaTH Oijib, ajie peajibHO MOCIadUTH OOTHOBUI CUHIPOM.
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Bitanns umravyam i3 MoHaKo — 3aragkoBOTO Kap-
JIMKOBOTO MicTa-IepXaBu Ha (elieHeOeIbHOMY MiBIHI
®panuii. BoHO po3KMHYI0CS Ha MaJbOBHUYUX CKEJISIX
¢paniy3bkoi PuB’epu, i TyT BimzHauyaeTbcs HaliBuUIlA
rycToTa HaceJIEeHHs Y CBiTi Ta HallOiIbIa KiIbKiCTh Mijlb-
loHepiB Ha AylIly HaceJeHHs, a TJIolla HOoro CTAaHOBUTH
2,2 km?. Tuxi, COHSIYHI BYJIMLI 3aBXIN O€3I0raHHO YKC-
Ti. MoHaKO pO3TIATHYJIOCS Bropy, BIuup i Braub. bararo-
MOBEPXiBKM 3aXOIUIIOIOTh MOBITPSIHWI MPOCTip, BUCiUEHI
y CKeJISIX BiJIJIM BiZBOMOBYIOTH I1OTO B Tip, a OyAiBHUIITBO
B TYHEJISIX — y Hajp TuiaHeTu. Take BpaXXeHHs, 110 1eit
KJIanTUK TepuTopii 3 38-TUCAYHUM HaceJeHHSIM 3a-
MOBHEHUU cTopynamu, BYJIWISIMM, cajaMu, MapKaMmu,
TUISKaMU, TpyudajaMu, My3esiMU TOIIO 3 HaOinblIow
e(DeKTUBHICTIO.

Kpaina 3aB10BXKM 2 KM i 3aBIIUPIIKU | KM JIEKUTh Ha
JIOCUTH KPYTOMY aJIbIilICBKOMY CXWJi, TOOTO po3TalloBa-
Ha Ha CBOEPITHMUX Tepacax. ToMy OOUH i3 OCHOBHUX BUIIB
TPOMAaJChKOTrO TpaHCHopTy — JdiT. Benukumm 6e3ko-
IITOBHUMM JTidTaMU, OO SIKMX BeAyTh YKa3iBHUKHU, MOXHA
JcTaTucs 3 OMHOTO (FOPilIHBOrO) KiHUS KpaiHU B iHIIWI
(mominrHiif).

Ilepure BpaxkeHHs Bix MoHako — 1ie moauB. bynumHku
BUPOCTAIOTh 3i CKeJIb, Y CKEJISIX KYPCYIOTh JIi(TH, a Tepe-
Haay BUCOT i MOMISIA Ha CYCimHi BYJIMII HaBiBalOTh TyMKU
npo anbmiHi3M. Bce, Ha mepiiuii morsa, € XaoTUUHUM,
ajie 3rofIoM PO3yMi€ll, 1110 KOXEH METP TyT TPOPaxoBaHUA
i eeKTUBHO apXiTeKTYpHO BUBIpEHUIA.

Buau ta manopamu OyniBesnb pa3oM 3 TopaMM Ha 3a-
JMHBOMY TIJIaHi Ta MOPEM TIOTepey BUKITMKAIOTh 3aXOTJIEH-
HsI Ta TOpIicTh. [OpAicTh 3a Te, 110 11e TBOPiHHS JIIOACHKUX
PYK He HUIIWTL i HE 3aKpUBa€ IPUPOIY, a JMILIE ITiI-
Kkpecoe ii. Ha Mi3epHiii mto1ii po3MilyroThes i KaM’siHi
JKYHIJI, i anei Ta mapku. Ilepuii rogmHu nepedyBaHHS B
Monaxko motpibHi, 1100 ITPOCTO 3BUKHYTU: YBIMIIOBIINA B
JIeKOpallilo, 3p03yMiTH, 1110 i€ peaIbHICTh.

CepeaHs TpUBAIICTh XXUTTS B KpaiHi OHA 3 HAWBUIIIUX
y cBiTi — Maitxe 90 pokiB.

OmiBaHi 3’IBASIETBCSI MOXKJIMBICTH TOAWBUTUCS Ha
CJIaBHO3BiCHY 3MiHYy BapTu OiJIsl KHS3iBChKOTro maaity Ipi-
manpai. HationanbHuit opkectp kpainu (85 ocib) Oinb-
Wi, HiXX 11 apMmist (82 Bossku). MOHAKO He BXOAMTh 0
€BpoCoI03y, OMHAK HalliOHAJIbHA BajlloTa y KHS3iBCTBI —
€Bpo. PiBeHb 3T0UMHHOCTI € OHUM i3 HAWHMKYMX Y CBITi.

Cepen 1IbOro 0ararcTBa Ta PO3KOII 3HAMIILIOCS Mic-
1e i Hayui. OMHUM i3 UEHTPIB JOCTiTHUIIBKOI TyMKU Ha
(dpaniy3bkiii Pus’epi € Myseii okeaHorpadii, sikuii 1mpo-
TSTOM TPbOX JECATWIITh OYOJIIOBAB BEJIMKUI BYCHUM, BU-
HaxigHuK, yieH PpaHily3bkoi akaneMii KamitaH XKak-1B
Kycto, mo peui, moyecHuii rpomaassHuH MoOHAKoO.

CuMBoOJIaMM MicTa-nepxkaBu € oKeaHOrpaiYHU My-
3eil i kKa3uHo MoHre-Kapno. IpomangHam MoHako He
JTO3BOJISIETHCS BifIBilyBaTH Ka3WHO, ajpke BOHU B MOHaKoO
MpU3HAYEHi TUIbKU JJIs1 iHO3E€MIIiB.

[Ipupona, k1iMat, Kpa€BUIM, LIMBiLII30BaHICTD, SIKiCTh
KUTTS, KOM(OPT, 3aTUILIOK — BCE 11e Ma€ HABUIIMIA KJiac,
1110 J0Ci 1 6auMB Ha BCiX KOHTUHEHTaX. TyT crpaBii rapHO
Ta rapMoHiiiHo. | mepernaaym BUCOTH, i CBITJI, SIBHO 3pyu-
Hi Ta KOM(OPTHiI OYAMHKHU, i MOpe, i Ka3uHO, i 3aMOK...
Haiironosnime, B MoHako 00OB’SI3KOBO CJIifi TOOyBaTH,
OCKIJIBKM TYT MOTPAIUISIENT Y IKAICh 30BCiM iHILMIA CBIT 3
iZeaabHOIO YMCTOTOIO, MopsiakoM. Ha 1ie 1ikaBo moauBu-
THCS i IEPEKOHATUCS, 1[0 TaKe MOXJIMBO. X04a s HaBiTh HE
BIIEBHEHUIA, 1110 XOTiB OU TYT KUTH.

Hexaii y 2022 poui Mu BCi cTaHeMO HIAC/IMBIIIIMH, J10-
OpimMMH i yBaXKHIIIMMM 10 OTOYYIOYMX HAC JIIOJEi, a CBIiT
BiZIKpHE HAM HOBI 1BePi!

lonosHUI pegakTop npoghecop,
4neH HauioHarbHOI criiniku XypHaricTiB YkpaiHu
Bonogumup IeaHoBu4 MaHbkie M
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AHQAI3 3HAYYLLLOCTI
AKX NPOrHOCTUYHUX PAKTOPIB
MEeTACTA3YBAHHS MEAYASPHOIro paky
LLUTOMOAIOGHOT 30A03MU

Pe3tlome. AkTyanbHicTb. AKTyasbHICTb [OCIXEHHS 3yMOBIIEHa HEOOXIAHICTIO MOLLYKY e(heKTUBHUX METOAIB
[iarHocTuky Ta JiKyBaHHS MERYISAPHOIro paky LUMTOMNOLKIOHOI 3a5103u. basansHui KasibUUTOHIH € 6ioMapKepoM,
Ljo BU3Ha4ae sik (haKT HasiBHOCTI JaHOro 3axXBOPIOBAHHS, TakK i piBeHb MeTacTasyBaHHs. OgHaK Haarnoporosi piB-
Hi KaJlbLTOHIHY MaroTb HEBUCOKY MPOrHOCTUYHY LIHHICTb NO3UTUBHOro peaynbtaty. MeToro gocnigxeHHs 6y1o
npoaHarnisysaty 3Ha4yLLicTb JOAATKOBUX (haKTopiB (OKPIM KaslbLUTOHIHY) Y NpOrHO3yBaHHI MeTacta3yBaHHs Me-
LYASPHOro paky LMTONoRZI6HOI 3am03u: BiKy, cTaTi, pOKasibHOCTI My X/HU, PO3MIPY (CyMapHOro po3mipy) nyxXsimHy.
Marepianu Ta meToaun. PETPOCNEKTUBHUY MOHOLEHTPOBUI aHasi3 6yB rpoBeaeHu 3a pe3yribtataMu JliKyBaHHs
194 nayieHTiB 3 MEAYIAPHUM PAKOM LYNTOMNOLZIOHOI 3a5103u. Y [OCifXeHHI 6pany y4acTb 143 nayieHTv 3 nepBuH-
HUMKM ¢hopmamm JaHOro 3axBoproBaHHs. HeobXiaHi xapakTepucTuku My xsmHu OLIHIOBAINCSA B riicrisionepayiviiomy
repiofi Ha OCHOBI NATOMOPEYOIIOriHHOro AOCTIKEeHHS. Pe3ynbTatun. 38’a3Ky MK BIKOM Ta MeTacTa3yBaHHSIM BU-
AIB/IEHO He BYJ10, arne nokasaHa HasiBHICTb 3B’13KY CEPEAHbOI CUin MK CTaTTio Ta MeTactasdyBaHHsaM. [1py ysomy
CriiBBIQHOLLEHHS LLIAHCIB BUSIBIIEHHS METacTasiB y navieHTiB 40m0Bi4oi cTati oyiHoeTscs sik 3 : 1. [JoBegeHo, Lo
3a HassBHOCTI MYyJIbTUGhOKASIbHOCTI MyX/IMHU CTYNiHb BUSIBIIEHHS MeTacTasis 3poctae. [1py criBBigHOLLIEHHI LLIAaHCIB,
Lo [opiBHIoE 2,368, chakKTop MYfbTUGHOKAIbHOCTI BUAB/IAE CrIabKuu, ane CcTaTuCTUYHO 3HaYyLUmii 38’930K 3 Ha-
SIBHICTIO MeTacTasiB. 3arasibHuii PO3Mip MyXivHy Mae 3B's130K 3 MeTacTasdyBaHHAM. binbLue nonosunHn (54,5 %)
BUNagKiB CriocTepiratoTbCs y Aianal3oHi po3MIpIB nyXivMH, MEHLUMX Big 06paHOoro rnopory BiACIKaHHS, MPUYOMY Kiflb-
KICTb BUNaakiB MetactaldyBaHHs cTaHoBuTbL 16,7 %. HaTtomicTb [ons BUnagKiB nepeBuLLieHHS Nopory BiACikaHHS
(Cut-off = 1,9 cm; AUC = 0,703, Se = 0,745, Sp = 0,680) ctaHOBUTL 45,5 %, a MmeTacTa3yBaHHs CrIoCTepiraeTbcs
y 53,8 % xBopux 3 Liboro gianasoHy. BUCHOBKM. 38’s13Ky BiKy Ta MeTacTasyBaHHS He BUSIBJIEHO. HornoBida cTaTs
€ (hakTopom pusuKy metactalyBaHHs. MynbTughokasibHICT € (haKkTOPOM PU3MKY MeTacTtaldyBaHHS 3i CriabKuM
3B’513K0M. 3arasibHuvi PO3MIp nyXvHU Mae 38'130K 3 MeTacTalyBaHHSIM CEPEAHbOI Chn.

Knro4oBi cnoBa: megynspHuii pak LMTONO[IGHOI 3a/1031; KaSlbUTOHIH, NPEaUKTOp MeTacTadyBaHHs; pe-
ympms

Bctyn

MenynspHauii pak mmronoaioHoi 3amo3u (MPIL3) e
HEHPOCHIOKPUHHOIO MYyXJIMHOI MapadoliKyJsspHUX abo
C-xyituH muronoaioHoi 3ano3u (11[3), Ha Ky npunanae
npu6im3Ho Bin 5 1o 10 % ycix BumiB paky 13, Kiiniunmit
nepebir MPIII3 moxe 3MmiHIOBaTUCS Bil TyXJIWHU, sIKa
nepedyBae 0e3 MporpecyBaHHs pOKaMu, A0 arpecHBHOTO

BapiaHTa, MOB’SI3aHOTO 3 BUCOKUM PiBHEM CMEpPTHOCTI [1].
V 3B’43Ky 3 HEOE3MEeUHICTIO 1100 3aXBOPIOBAHHSI Malli€H-
TaM HeoOXiJTHE CBOEYACHE i afieKBaTHE JIIKyBaHHSI.

Ha cboromHi xipypriuHa orepailis BU3HaHA €IUHUM
MOTEHILIIAHO yCHIIIHUM MeToaoM JikyBaHHs MPIL3, ane
3aIJTAHOBAHUI OOCAT omepallil 3aUIIAETbCS CyTepedwIn-
BUM. be3dyMoBHO, MeTol0 JiKyBaHHs maiieHTiB 3 MPII3
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€ TMOBHE XipypriuHe BUAAJIEHHS K MEPBMHHOTO BOTHMIIIA
3aXBOPIOBAHHS, TaK i iloro MeracrasiB [2]. He3Baxkaroumn
Ha e(DeKTUBHICTb XipypriuyHoi omnepailii, arpecuBHy npodi-
JIAKTUYHY JUCEKIIiI0 JiM(paTUIHNUX BY3JIiB CJIiI pO3TJIsIaaT
JIMIIe y pasi ToBeleHOl HeOOXiTHOCTi, a came Mpu BCTa-
HOBJICHOMY TOITIYHOMY [iaTHO3i HasBHOCTI MeTacTa3iB 3a
JIOIIOMOTOI0 Bi3yajidaliitHux MeToaiB mociimkeHas (Y31,
KoMmIT’toTepHoi Tomorpadii, MPT), myHkuiiiHoi Giomcii Ta
J1abopaTOPHOI 1iarHOCTUKU, 30KpeMa BU3HAUYEHHSI KaHIIe-
poeMOpiOHAIBHOTO aHTUTEHY [3].

Haii6inbim BaxkIMBUM nepeaonepaliiHuM Bidyasizylo-
YUM JOCTIIKEHHSIM, 32 peKOMEeHIALIisSIMA AMepUKaHCHKOI
TUPEOINHOI acolliallii, € yJbTPa3ByKOBE HOCHiIKEHHS
(Y3]1) [4]. OnHak 1eii Bua AiaTHOCTUKM Ma€ BUPaXKeHY aB-
TOPO3aJIeXHiCTh, TOMY OTPUMaHi XMOHOHETAaTUBHIi pe3yJib-
TaTU MOXYTb MPU3BECTU IO HEANAEKBATHOTO XipyprivHOTO
BTpY4YaHHSI, 110 30i/IbIIyE PU3UK peluauBy. BimmosimHo,
JIJI ONTUMI3alii oOcsIry epBMHHOI orepallil TOMmiYHy aia-
THOCTUKY HEOOXiTHO IOTIOBHIOBATH JJAOOPATOPHOIO OILIiH-
KOI0 TepeaornepaliiiH1X piBHiB KaJblLIMTOHIHY B CUPOBATLI
KpoBi [5, 6].

Y NoTOYHMX MPaKTUYHUX PEKOMEHIALIisIX 3a3HAaYeHO,
1110 TepenornepaliiiHuii piBeHb KaJbLIMTOHIHY B CUPOBAT-
i KpoBi MOXe OyTu OiomMapkepom [Jisi TIPOTHO3YBaH-
HsI TIOLIMPEHOCTI 3aXBOPIOBAaHHS Ta BU3HAUEHHSI OOCSTY
MaiiOyTHBOI XipypriuHoi omepaiii. BogHouac moci Hemae
€IMHOI JYMKU 1100 €(PEeKTUBHOCTI 3aCTOCYBaHHS JaHO-
ro 6iomapkepa [7, 8]. OgHak SIKIIO 0OOB’SI3KOBICTbH LIEH-
TpaJbHOI AUCEKLi 1KXI BU3HAETHCS BCiMa TPOBIAHUMU
MEIUYHMMM LIEHTpaMU Ta acoliallisiMMi, TO peKOMeHallil
1010 MPOGITAKTUIHOI JIaTepaIbHOI AUCEKIIii CyIepedIn-
Bi. Lli pexoMeHaalii He BU3HAYAIOTh ITOPOrOBUX 3HAYEHb
KaJIbLIUTOHIHY JUISl Pi3HUX PiBHIB MeTacta3yBaHHs [4, 9].
B omHoMmy mocnmimkeHHiI BKaszaHO, IO TiepenoriepalliiiHi
PiBHi KaJbIIUTOHIHY B CUPOBATIIi KPOBI, 1110 IEPEBUIILYIOThH
200 nir/mn, ToB’si3aHi 3 ifncijarepalbHUM MeTacTa3yBaH-
HaM [10]. Lli gaHi y3romkyroThest 3 pe3yJbraTaMyd OJJHOTO
3 HalllUX AOCJIKEeHb, Y IKOMY TaKOX OyJIM BU3HAYEHI I10-
pOTOBi 3HAYEHHS KaJbLIMTOHIHY JUISI Pi3HUX PiBHIB MeTa-
crazyBaHHs. [Ipu 1iboMy BapToO 3a3HAYUTHU, 11O HiarHOC-
TUYHA e(heKTUBHICTh HETaTUBHOTO PE3yJIbTaTy TecTy Oyia
JIy>K€ 3aI0BUILHOIO, aje MEepPEeBUIIEHHS «Oe3MMeYHOro Io-
pora» KaJblIMTOHIHY BU3HAYaJI0 HAsIBHICTb METACTa3iB 3
MOCTYITIOBO 3pOCTayolo MoBipHicTIo. Hampukman, mis
JIaTepaJIbHOTO MeTacTa3yBaHHsI PO3paXOBaHUI MOPIr Bim-
CiKaHHsI 32 KaJIbLIMTOHIHOM CTaHOBUMB 358 T1T/MJ1, TIPU 1IbO-
My Se — 0,914, Sp — 0,646, PPV — 0,582, NPV — 0,933,
JE — 74,0, ToOTO migBUINeHI PiBHi KaJbLIUTOHIHY HE Ma-
10Th IOCUTb BUCOKOI e(DeKTUBHOCTI y BUBHAUEHHi hakTy Ta
piBHS MeTacTazyBaHHs [11].

TakuMm 4yMHOM, iCHYE HEOOXiTHICTb Yy 3aCTOCYBaHHI
MOAATKOBUX TIPEIMKTOPIB MeTacTa3yBaHHs, sIKi MOIJIU O
MiIBUIIUTUA BipOTiOHICTh MPOTHO3y HAsIBHOCTI MeTacTa-
3iB i THUM CaMMM TOYHO BM3HAYWUTM palliOHAJIbHI OOCSATHU
OuceKii mmi. JIjast aHamidy 3Ha4ylIOCTi MPOTHOCTUYHMX
dakTopiB MeracradyBaHHss MPILL3 (Ha momaTtok 10 piBHS
0a3aJbHOT0 KaJbLIMTOHIHY) MM BUOpaiud O3HAKM, Bimomi
Ha J0OoIepaliifHOMY eTarli, IKi MOXYTh OyTH BUKOPHMCTaHi
B IMPUIHSTTI pillIeHHS TTPO 00CHT orepallii: Bik, cTaTh, (o-
KaJIbHICTh IyXJIMHU, pO3Mip (CyMapHMIA pO3Mip) MyXJIMHH.

MeTto10 IOCHiIKEeHH OyJI0 IpoaHali3yBaTU LIiHHICTb
JIOIaTKOBUX (DaKTOPiB (BiK, CTaTh, (DOKATBHICTh MYXJIUHHU,
po3Mip (cymapHMii po3Mip) MyXJIMHU) y MPOrHO3YBaHHI
HasIBHOCTI MeTacTa3iB y manieHTis 3 MPIL3.

MarTepiaAu Ta meToamn

Byno BUMKOHAaHO PETPOCTIEKTMBHUI MOHOILIEHTPOBUIA
aHaJli3 pe3yJbTartiB JikyBaHHs 194 nmauientis 3 MPLL3, axi
MPOXOAWJIM JIiIKYBaHHSI B YKpaiHChbKOMY HayKOBO-TIpaK-
TUYHOMY LIEHTPI €HAOKPUHHOI Xipyprii, TpaHCIUIaHTaLlil
eHIOKpMHHUX opraHiB i TkKaHnH M O3 Ykpainu (M. KuiB) 3
ciynst 2009 o mroTuii 2021 poky. INalieHTy 3 peluanBHUI-
Mu popmamu (n = 46), a TaKOXK 5 MALIIEHTIB 3 Tic/IsIonepa-
miritauM giarHo3oM N0, sKi He TTIPOXOAMIIN IIOBHOTO 00CTe-
JKEHHS y BiijaJeHOMY MicjsionepaliiiHoMy Tepiofi, Oyiau
BUKJIIOUCHI 3 OociimkeHHs. B octaTtounuit aHami3 Oysio
BKJIIOUYeHO 143 mauieHTH, IIpoaHaili3oBaHi 3a 03HAKOIO Ha-
SIBHOCTI Ta BiJICYTHOCTI JIOKOpeTiOHapHUX METacTa3iB.

BuwmiproBanHs (oKaJbHOCTI Ta pO3MIpiB MEpBUH-
HOI MyXJMHM BUKOHYBAJIMCh Ha JOOMepaliiiHOMy eTarli
Ha mincrasi Y3/1, komir'torepHoi Tomorpadii. HasgBHicTh
METacTa3iB Ta PiBHi iX MOLIMPEHHSI BU3HAYAIUCS Y MiCs-
oIepauiifHoMy Iepioli Ha OCHOBi IMaTOMOPdOIOTiYHOrO
TOCITiIKEHHS.

JlocaimkeHHsT cxBaJleHe KOMici€lo 3 0ioMeIMYHOI eTH-
KM YKpalHChbKOTO HAayKOBO-TIPAKTUYHOTO WEHTPY E€HJO0-
KPUHHOI Xipyprii, TpaHCIUIaHTallil eHAOKPUHHUX OpPraHiB
i tkannH M O3 Ykpainu (mporokosn Ne 1 Bim 19.02.2021).

HakonuueHHs i mepBUHHY 00OpOOKY MaHUX 3AiHCHIO-
Banu y nporpami MS Excel 2013, craTucTudHy 0OpOOKY
BUKOHYBaJIM 3a JoroMoroto mporpamu StatPlus 7.5 (il
No 21735752) 3 BUKOPUCTAHHSM METOJIB OINMMCOBOI CTa-
TUCTUKU, HEMapaMeTpUYHUX METOMIIB TEepeBipKu cTa-
TUCTUYHUX rinore3 (kputepids ManHa — VYiTHi, KyToBOro
nepetBopeHHs1 Dilrepa), aHajizy TaOJIMIb CIPSIKEHOCTI,
ROC-ananmi3zy. 3anexxHo Bif BUIy pO3IOIITY BapialliiiHUX
psIIiB pe3yabTaTU PO3paxyHKiB IMOJaHi Yy BUIJISIAL cepel-
HBOTO 3HAYEHHs i CTaHOApPTHOI MOXMOKM abo MemiaHW, a
TakoX 25-ro Ta 75-ro npouentuiis (Me (Q,,; Q..)). g
orepautiifHuX XapakKTepuCTUK TiarHOCTUYHUX TECTiB PO3-
paxoByBaniuch 95% nosipui iHtepBaau (IAI). Pesynbratu
BBaKaJIMCS CTATUCTUYHO 3Hauymmmu mpu p < 0,05.

PesyAbTaTH

KUliHiKO-T1aToIOTiyHi 0COOJMBOCTI BCiX MAIiEHTIB 3
MPII3 (n = 143) y3aranbHeHi B Ta01. 1.

CepenHiii Bik mauieHTiB craHoBuB 48,8 + 14,5 poky;
MepeBaKHY KiJIbKiCTh MallieHTiB CTAHOBUJIM KiHKKM — 111
oci6 (77,6 %). YciMm maiieHTam Oyjia BUKOHaHa TUPEOi-
JIEKTOMisI, JOTIOBHEHA JUCEKIII€I0 1IUI pi3HUX 00cariB: 51
(35,7 %) marieHTty Oy/J0 BUKOHAHO THPEOINEKTOMIlO Ta
LIEHTpaJIbHY OUCeKIIito, a 92 (64,3 %) — ThpeoineKToMilo,
LIEHTPaJIbHY Ta JIaTepasibHy AMceKil. ¥V 95 (66,4 %) naii-
€HTIB Oy/M BUSBJIEHI JIOKOpeTioHapHi Meracra3u. Merta-
CTa3u B IIeHTpasbHi Ta OiyHi JiMbaTUYHI KOJIEKTOPU IUT
oymu BusiBneHi y 10 (6,9 %) Ta 38 (26,6 %) maliieHTiB Bin-
NOBiIHO. PO3Mip NEpBUHHOI MyXIMHK cTaHOBUB (Me (Q,;
Q,,) 1,50 (1,005 2,50) cm 3 mianmazonom 0,40—8,00 cm. Be-
JIMKa eKCTpaopraHHa iHBasist cioctepiranacs B 11 (7,4 %)
nauieHTiB, y 88 (59,4 %) myxinHa He ITepeBUILyBaia 2 CM.
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Ta6bnuys 1. KniHiko-naronoriyHa xapaktepucTuka

nayieHtis 3 MPLY3
Fpynu cnoctepexeHHs  P——
MapameTpu MPIFI’.I.S n (%)
CrnocTepeXXeHHs! 2
> 143 (73,7)
CepepHin 48,2
Bik <45 p. 51 (35,7)
> 45 p. 94 (64,3)
Y 32 (22,4)
Ctatb
X 111 (77,6)
MHOXUHHICTS OpHodhokanbHa 109 (76,2)
nyXInHA MynsTudbokansHa 34 (23,8)
TE + ULO 51 (35,7)
O6car onepadii
TE+UO+ N0 92 (64,3)
T1a 32 (22,4)
TiB 51 (35,7)
T2 26 (18,2)
T-cTagida
T3 23 (16,1)
T4a 10 (6,9)
T4B 1(0,7)
NO 95 (66,4)
N-cTagis Nia 10 (6,9)
NiB 38 (26,6)
) MepiaHa Me 1,50
Poamip nyxnuHu, (Q,; Q,.), cm (1,00; 2,50)
CM (Makcmmarnb- I (i
) iana3oH (MiHiMyM — .
MakCuUMyM) 0,40-8,00

CepenHiil BiK y Ipylax MHalli€eHTiB 0e3 MeTacTasiB Ta 3
JIOKOpETiOHAapHUMHU MeTacTazaMu ctaHoBuB 47,1 + 16,7
poky i 49,7 £ 14,8 poKy BiIMOBIAHO Ta CTATUCTUYHO HE
BigpizusBes (p = 0,166). TakuM uriHOM, He OYJI0 BUSIBJIEHO
3aJIEXKHOCTI METacTa3yBaHHS Bifl BiKY.

He3sBaxarouu Ha Te, 110 YacTKa YOJIOBIKiB cepen ycix
MalieHTiB 3 MeTacTa3aMu MeyJSIpHOTO paky Oysa Habara-
TO MEHILOIO, HiX XiHOK (37,5 vs 62,5 %), came B 4OJIOBIiKiB
YacTillle CIOCTePirajJncs MeTacTa3ylodi myxiuHu — 54,5 vs
27,3 % (p < 0,01). Bysro mpoBeeHO OiTBIN AeTaTbHUI aHAa-
JIi3 cTamiit myxyauH (Tabd. 2).

AHaJti3 BiImoBigHOI TaOIMIIi CIIPSDKEHOCTI BUSIBUB CTa-
TUCTUYHO 3HAUYYIIMIA 3B’ 130K cepenHboi cvin (V-Kpurtepiit
Kpamepa = 0,251, p < 0,05) MixX cTaTTIO Ta MEeTacTa3yBaH-
HsaM. CriBBiIHOIIEHHsI IAHCIB BUSIBUTU METAcTa3u B Ma-
LIIEHTIB YOJIOBiUOi CTaTi OLIHIOETHCS sIK 3 : 1 (Tab. 3).

Takox OyB TIpoBeIeHWII aHaIi3 3B’SI3KY MYILTH(O-
KaJIbHOCTI MyXJIMHU 3 MeTacTazyBaHHIM (Ta01. 4).

JloBeneHo, 110 3a HASBHOCTI MYJIBTU(HOKATBLHOCTI
MyXJMHU CTYIiHb BUSBJIECHHSI MeTacTasiB 3poctae. [lpu
CITiBBIAHOIIEHHI IIAHCIB, 110 HOpiBHIOE 2,368, akTop
MYJIBTU(OKATBHOCTI BUSIBIISIE CIA0KMUiA, aje CTaTUCTUYHO
3HAUYILIUI 3B’SI130K 3 HasIBHICTIO MeTacTasiB. Kpim Toro,
npu MOHO(OKAIBHOCTI OLbII iIMOBIPHOIO € BiJICYTHICTh
MeTacTaziB, HiXX MpU MyJIbTU(HOKATbHOCTI — iX HAsSIBHICTb.

JIJ1s1 THATBEepIKEHHSI TilIOTE3! IIPO iCHYBaHHSI IIEBHOTO
3B’S13KY MiX pO3MipOM MyXJIMHU (CYMapHUM PO3MipOM Mpu
MYJIBTU(OKAIBHOCTI) Ta HAsIBHICTIO MeTacTa3iB OyJIM IIpo-
BeJICHi BilNOBIiHI po3paxyHKu (TabJ1. 5).

Tabnuys 2. Po3nogin nayieHtie 3 MPLL3 3a cTarTio,

n (%)
Cratb NO N1a + N1b Mrc+
Yonosiku 15 (15,8) 18 (37,5)* 18 (54,5)*
KiHkn 80 (84,2)* | 30(62,5)** | 30 (27,3)

TMpumitkn: TE — Tupeoigektomisi; LU — yeHTpanbHa
Aavcekuyisi; J1[] — natepanbHa guceKuis.

Ta6nmys 3. OUiHKU cTaTUCTUYHOI 3HaqyLOCTi, CUN
3B’sI3KY Ta AesIKMX onepauifiHuXx XapaKTepucTuK Tecty
Ans hakTopa pU3UKY «CTaTb»

TMpumitkn: * — pisHunus 3 rpynoro NO 3Ha4ywa (p < 0,01);
* — pisHuysi BcepeamHi rpyn 3Hadywa (p < 0,01).

Tabnuys 4. OuiHKa cTaTUCTUYHOI 3HaYyLYOCTi, CUIN
3B’5I3KY Ta AEsIKNX onepauifiHnX XxapaKTepUCcTUK Tecty
Ans hakTopa pU3UKY «MYNIbTUGOKASIbHICTb»

lNMoka3Huk 3HayeHHs lMoka3Huk 3Ha4yeHHs
2 honpaBko Ehtea 7.713 2 PonpaBKo Ehtea 3,736
P < 0,05 P < 0,05
Kputepin V Kpamepa 0,251 Kputepin V Kpamepa 0,180
Cwuna 3B’A3Ky Cepephs Cwvna 3B’a3Ky Cnabka
CniBBigHOLLEHHS LLAHCIB 3,310 (1,478; 7,413) CniBBigHOLLEHHS LIAHCIB 2,368 (1,065; 5,268)
YyTnueictb Se (95% [I) 38,3 (24,5; 53,6) YyTnueictb Se (95% L) 34,0 (20,9; 49,3)
Creumndiyrictb Sp (95% Al) 84,2 (75,3; 90,9) CneundivHictb Sp (95% [Al) 82,1 (72,9; 89,2)
OE, % 69,0 (60,7; 76,5) OE, % 66,2 (57,8; 73,9)
PPV, % 54,5 (40,0; 68,4) PPV, % 48,5 (34,3; 62,8)
NPV, % 73,4 (68,4; 77,8) NPV, % 71,5 (66,7; 75,9)
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Hiarpama TUITy «sIIUK 3 BycaMu» (PO3Mip «BYCiB» BU-
3HayaBCd 3a METOAOM TblOKi) J03BOJISIE OLIBII NETATBHO
Bi3yasli3yBaTH CIiBBIIHOUIEHHS PO3MipiB MyXJIWH Y Pi3HUX
rpymax xsopux (puc. 1).

HasgBHicTh Malixxe IS BCiX TpyIl Mali€HTIB CTaTUC-
TUYHO 3HAYYIIOI pi3HUL 3 rpynoio NO cTaja IiacTaBoio
s mpoBeneHHs1 ROC-aHami3y, MeTO0 SIKOTro OyyIo ITia-
TBEPKEHHSI MOXKJIMBOTO 3B’ 513Ky MeTacTa3yBaHHS Ha pi3-
Hi piBHIi Ta CyMapHOTO pO3Mipy ITyXJIMHU, a TAKOX BU3HA-
YEHHSI BiIMOBITHUX TOYOK BilCiKaHHs (TOUOK MPUAHSITTS
pimenHs). Pe3yabratu po3paxyHkiB KoedinieHTa HOnena
J, nopir Biacikanus (Cut-off, BupiliajbHe NMpaBUio —
X>T), mowi mmin kpuBoio AUC, yyTauBocTi Se Ta cielu-
¢iuHocTi Sp HaBeaeHi y TabJ1. 6, a BiAMOBiAHI KpUBi — Ha
puc. 2.

OCKiTbKM TOYKHM BiICiKaHHSI OJIM3bKi 32 3HAYEHHSIM,
y IOCHimKeHHI ouiHioBamacs iHTerpaabHa ROC-kpuBa
IJIs1 JJoKkoperioHapHoro mertacrtazyBaHHsd — AUC = 701,
110 BKa3y€e Ha BUCOKY SKiCTh MOJEJi JJIsl TPOTHO3YBaHHS
BUSIBJIEHHSI METacTa3iB MpU MEBHUX CYMapHUX pO3Mipax
MyXJIUHU.

AHaJi3 po3Ioaily XBOpHUX 3a mialta30HaMM PO3MipiB
MyXJIMH JO3BOJIMB BUSIBUTU HAcTyIHe. binble moaoBuHu
(54,5 %) BUManKiB CMOCTEPIraloThCsl B Jiana3oHi po3mi-
piB TMyXJIMH, MEHIIMX Bil 0OpaHOTO IMOPOTY BiACiKaHHSI,
MPUYOMY KiIbKiCTh BUIAAKiB Me€TacTa3yBaHHSI CTAHOBUTh
16,7 %. HaTomicTb m0JIsI BUTTA[IKiB TTepEBUIIICHHS TTOPOTY
BincikanHs (> 1,9 cM) craHoBuTh 45,5 %, a MeTacrtasy-
BaHHs criocTepiraeTbes y 53,8 % XBopuX 3 1IbOTO diama-
30HYy (puc. 3).

Ta6nuys 5. faHi npo poamipu (cymapHi po3mipu) rnyxsnH y pisHux rpynax naugieHtis 3 MPLL3

Fpyna MepiaHa, cm Q,, Q,, Minimym Makcumym
NO (n = 95) 1,50 1,00 2,05 0,40 7,00
Nia + N1b (n = 48) 2,30* 1,60 3,00 0,40 8,00
Nta (n=10) 2,10 1,23 2,45 0,50 3,30
N1b (n = 38) 2,60* 2,00 3,00 0,40 8,00
N1b incinar. (n = 31) 2,50* 1,80 3,00 0,40 8,00
N1b koHTpanar. (n =7) 2,80" 2,20 3,40 0,80 4,50

TMpumitkn: * — pisHuysa 3 rpynoto NO 3Ha4dyia (p < 0,01); *

— pi3Huus 3 rpynoto NO 3Ha4qywya (p < 0,05).
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NO Ni1a + N1b N1a N1b N1ibincinat. N1b koHTpanar.
(n=95) (n=48) (n=10) (n=38) (n=31) (n=7)

PucyHok 1. [NopiBHSIHHS PO3MipiB NyX/INH y pi3HUX rpynax nayieHtis 3 MPLL3

Mpumitkn: # — pisunys 3 rpynoro NO 3Hadywya (p < 0,01); *

— pi3Hunusa 3 rpynoro NO 3Ha4qyLa (p < 0,05).

Ta6nuys 6. 3BeneHi pe3ynbtatv ROC-aHanisy Ansa gocnigxyBaHux rpyn nawlieHTiB

Fpyna (Bupiu?atﬁl-:-l]: %gam)o X>T) AUC J Se Sp
N1a,n=10 1,9 0,594 0,284 0,600 0,684
N1b, n =38 1,9 0,730 0,447 0,763 0,684
N1bincinat., n = 31 1,9 0,725 0,426 0,742 0,684
N1b KoHTpanar.,n=7 2,1 0,756 0,626 0,857 0,768
>(N1a, N1b), n =48 1,9 0,701 0,413 0,729 0,684
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PucyHok 2. ROC-kpuBiI, siKi XapaKTepu3yoTb 3B’930K PO3MIpy MyXJIMHN 3 HasiBHICTIO MeTacTasiB:
a) y UeHTpasibHOMy KOJIEKTOpi; 6) y natepasibHUX NiMhaTUYHUX KOJIEKTopax;
B) B incinatepanbHUX NiMhaTUIHUX KONIeKTopax; r) Y KOHTpanatepasbHUX NiMhaTMYHUX KONleKTopax;
A) Y IoKoperioHapHux nimghatyHNUX KoJleKTopax

Y nBox mianma3oHax po3MipiB 4acTOTa BUSIBIEHHS MeTa-
cTasiB € cTabiIbHOIO (IK 3a3Hayanocs, 0au3bko 17 %), a
MPpY MepeBUIIIEHHI 0OPaHOTO MOPOTY KOJTMBAETHCS B MEXKaX
52,9—-54,3 %, T06TO IMOBIpHIiCTb BUSIBIIEHHSI METACTa3iB €
BTpu4i Oibioro (puc. 3). Takum YmHOM, HaMU ITOKa3aHU
MEeBHUI 3B’S130K MiXX CTATTIO Malli€HTa, MyJIbTH(hOKATbHIC-
TIO, PO3MIpOM ITyXJIMHU Ta HasIBHICTIO JIOKOPETiOHAPHOTO
MeTacTa3yBaHHSI.
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PucyHok 3. Yactora BusiBsieHHs1 MetacrtasiB
3a/ieXxHo Big po3mipy nyXnauH

O6roeopeHHs

XipypriuHa ormepallis BU3HaHa HalOiLIbII e(eKTUB-
HUM METOJIOM JiKyBaHHs mauieHTiB 3 MPLI3. Ane npu
IIbOMY JOCUTH BaxkKJIMBO BU3HAUUTU OOCST XipypriyHOro
BTPYYaHHS, HEOOXiZIHOTO AJIsI AOCSITHEHHSI ONITUMAJIBHOTO
pesybraTy. Y OiIbIIOCTi KepiBHUUTB i3 JiKyBaHHs M PLLL3
3a3HAuY€HO, IO CTaHAAPTHUM XipypriYHMM BTpPyYaHHSIM
€ TOTaJbHA TUPEOIAEKTOMIsl 3 AMCEKII€I0 LEHTPATbHOTO
JiMpaTruyHOro kosekropa mwui. Lleir xipyprivHuii mimxin
Ma€ CBOI OOMEXXEHHSI Ta MOXe MPU3BECTH 10 HebaxkaHUX
Hachinkis [12]. Tomy obcsr qucexilii mocTiiiHo 06roBopio-
etbes [13, 14]. bpurancbka THpeoigHa acomialris Ta Ame-
pUKaHChKa acolliallisi eHAOKPUHHUX XipypriB peKOMEHITY-
I0Th BUKOHAHHS LIEHTpaJIbHOI nuceKlii mui [4, 15]. Takox
pekomeHpaanii HarioHasibHOT KOMIUIEKCHOI MepexXi paky
rependayaroTb TOTAIBHY TUPEOIAEKTOMIIO 3 BUKOHAHHSM
LIEHTPAJIbHOI AMCEKIIii TPy MEePBUHHMUX MyXJIWHAX Iiame-
TpoM 1oHaf 1,0 cm abo mMyabTUhOKATBLHOMY ABOOIYHOMY
postamryBaHHi nyxauHM [8]. IIpodinaktuyHa 6iuHa ou-
CeKllisl OBl cymnepeunBa. A BUKOHAHHS LIEHTPAIbHOI
JMMCEKIIiT Ui MOXe MPU3BOAUTU A0 TiMoIapaTupeo3y Ta
OiIBIIOI IMOBIPHOCTI YIIKOMIXKEHHS IIOBOPOTHOI'O TOPTaH-
Horo Hepsa [16]. Y 3B’43Ky 3 HeOe3MeUHICTIO TAKHUX Orepa-
1Iif BKpail BaxkJIMBO BYACHO BU3HAUYUTHU HEOOXiTHUI 00CsIT
BTpYYaHHSI.

3rigHo 3 peKoMeHIaliIMu AMEPUKAHChKOI TUPEOi -
HOI acolialii, Iepea olepali€lo Mali€eHTaM I0Ka3aHO
V31, sike BBaXKa€TbCsl HANOMbII BaXKJIMBUM Bi3yaslizyto-
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yuM pociaimxkeHHsM [4]. IIpu npomy BapTo OpaTu A0
yBaru, 110 TOYHICTh MpoBeneHHs Y3l 3HaYHOI Mipolo
3aJIeXXUTh Bil DOCBimy crenianicta. XMOHOHETaTUBHI pe-
3yJIbTaTU TIepeAoNepaliiHOTO yJIbTPa3ByKOBOTO TOCITi-
JIKEHHSI, Y CBOIO 4epry, MOXYTb MPU3BECTU 0 HealeK-
BaTHOIO XipypriyHOTO BTPY4YaHHS, IO 30iJIbIIYE PU3UK
peLMaVBY Ta TOTaHOTO MTPOTHO3Y JIiKyBaHHH |5, 6, 17, 18].
Ockinbku Y3/ He 3aBXIM BUIIPABAOBYE cebe SIK camo-
MOCTaTHIN METO. 111 BU3HAUYEHHSI O0CSTY OMepaTuBHOTO
BTpy4yaHHs y naiieHTis 3 MPLL3, HeoOXiTHO BUKOPUCTO-
BYBaTH 0aTKOBI MOKA3HUKU.

151 BUSIBJIGHHSI Ta ITicJsioniepalliiHOro MOHITOPUH-
ry MPIII3 3acTocoByi0ThCsI OioMapKepu: KaJdblLIMTOHIH Ta
KaHuepemMOpioHanbHUI aHTUTeH [19, 20]. Haiibinbin 3Ha-
YHOTO MOINMPEeHHs HaOyB Oa3ajibHUII KaJbLUTOHIH. [a-
HUIi TOKa3HUK IIUPOKO BUKOPUCTOBYETHCS J1JIsI TIPOTHO3Y-
BaHHS CTYIIEHSI MeTacTa3yBaHHS B perioHapHi JiMpaTnuHi
BY3JIM Ta 1O0TMIOMAara€ BU3HAYUTU OOCST XipypriyHOTO BTPY-
yaHHs [8, 15, 21—24]. ¥ Hu3Li nociimkeHb 3a3HaYa€EThCS,
1110 IOCUTh €(heKTUBHO KOMOiHYBaTH pe3yiabratu Y31 3 e-
penorepauiifHIM piBHEM KaJbLIMTOHIHY B CHPOBATIIi KPOBi
IIJISI BUBHAYEHHST HEOOXiTHOCTI JaTepaibHOI JUCEKIIil i
[4, 9].

Huska nmocriimkeHb mokaszaia, IO TiepenoriepalliitHi
PiBHi KaJbLIUTOHIHY B CUPOBATLi KPOBi MOB’sI3aHi 3 po3-
MipOM TIEPBUHHOI IyXJIWHM, BiIJaJICHUMU MeTacTa3aMU
Ta micasonepaliiHuM 0ioXiMiYHUM BUJIIKYBaHHsM [7, 26].
3a3HavaeThC, 110 MepeaonepaliiHuil piBeHb KaJbLIUTO-
HiHy B cuposarui < 50 1rr/my MOoXxe MpOrHo3yBaTH TIic-
JIsIorepaliliHy HopMaJizalilo KaJdbLIMTOHIHY [25], a mpu
3HaueHHi > 500 rir/mu et 6iomapkep Moxe sIKHalikparie
nependaynuT HEMOXJIMBICTh JOCSITHEHHST 0i0XiMiUHO1 pe-
micii [21]. OgHak piBeHb KaJbLIUTOHIHY OLIIHIOBABCS JIMIIIE
JIo omepallii. A XipypriuHe BTpy4aHHSI 3 TIPUBOY PELIMIN-
BY 3aXBOPIOBAHHSI PO3IJISAAETHCS JIUIIE B TOMY BUIIAIKY,
SIKIIO CTPYKTYPHUM pelUOVB MiATBEPIKCHUI BiAITOBim-
HUMM JociimkeHHsiMU [4]. TakuM yuHOM, Tiepenoriepa-
LiliHe 3HaYeHHS PiBHS KAJIBLUUTOHIHY B CHpPOBATIi KPOBi
JUIS. TIPOTHO3YBAaHHSI CTPYKTYPHOTO PEUMIUBY € OLIbII
BaXXJIMBUM ILIOAO0 IPUIHATTS XipypriuHOTO pillleHHs, HixX
rpaHWYHEe 3HAYEHHS JIJIs1 IPOTHO3YBaHHS Oi0XiMiYHOTO JTi-
KyBaHHSI.

3a mJaHUMM OOCTIIXKEHHS, PiBHI KaJbIIUTOHIHY B CH-
poBatii KpoBi, 1o mnepeBuinyTh 20, 50 ta 200 rr/mi,
MOB’s13aHi 3 HASIBHICTIO MeTacTa3iB y LIEHTPaJIbHUM KOJIeK-
TOP Ta ifncijlaTepaJibHUM, a TAKOX iMCiKOHTpaiaTepaTbHUM
Ta LUEHTPAJIbHUM MeTacTa3yBaHHSIM BiamnoBigHo. OgHaK y
JTaHOMY HOCIIiIKeHHI HaZaHO JIMIIE IIPOCTHUI TIOPIT piBHS
KaJIbLIUTOHIHY, SIKWIA 3aJiexkaB Bi/l CTYIIEHs MeTacTa3yBaH-
Hsa. Ha ocHOBI IpOCTUX MOPOTOBUX pe3yJIbTaTiB peKOMEH-
natii ATA Ta €Bponeiicbkoi TMpeoinHoi acouiatii (ETA)
MPOMOHYIOTh PO3IJISIHYTU MOXJIMBICTh KOHTpajaTepaabHO1
MUCEKIIil 1Iui, SIKIIO piBeHb KaJIbLUTOHIHY B CUPOBATIL
kpogi nepepuiirye 200 rir/mi. Kpim Toro, y pekomeHaauisx
ATA i €TA nmoka3zaHo BUKOHAHHS JIaTepaIbHOI AUCEKIIil Ha
OCHOBI PiBHiB KaJbLIMTOHIHY B CUPOBATIIi, KOJIW MalliEHTA
He MaloTh O3HAK MeTacTasiB Ha Y3]l; omHaK BOHU HE 3a-
0e3I1euyI0Th TOYHOTO TPAaHWYHOTO PiBHS KaJbLIMTOHIHY.
Takox Oys0 MmokaszaHo, 110 NepeaonepaiifHi piBHI Kajb-
LIMTOHIHY B CUPOBATIIi, siKi nepeBuiryoTs 20 ta 200 rir/mut,

Oyau TOB’sI3aHi 3 ilcijaTepaJbHUM Ta KOHTpajaTepasb-
HUM MeTacTa3yBaHHSIM BiIIToBimHO [22].

3 iHII0r0 OOKY, BUMipIOBaHHSI PiBHS KaJbLIMTOHIHY 10
orepallii € JOCUTh 3pYYHUM CIIOCOOOM 3aIto0iraHHs Heba-
JKaHUM KJIIHIYHUM HacliakaMm. BUkopuctaHHsI onTUMaib-
HOTO TOPOTrOBOrO 3HAYEHHS TepeaornepalliiHuX PpiBHIB
KaJIbLIMTOHIHY B CUPOBATIIi KPOBi TSI Mepenonepaliitoi
cTpatudikauii pu3uKy MOXe BM3HAUYaTH ITOYATKOBY CTpa-
Terito orepaiiii i 0yT¥ KOPUCHUM JIJIsI BUBHAYEHHS YaCTOTH
micisionepauiiHMX CKpMHIHTOBUX TECTiB Ha HasSIBHICTb JIO-
KaJbHUX i BimmameHnux meracrasiB [20, 27, 31, 32]. V nHa-
LIOMY TIOTIEepPeIHbOMY JTOCTIIKEHHI BUSBJICHO, 1110 PiBEHb
0a3aJIbHOT0 KaJIbLMTOHIHY € BipOTiTHUM IIPEIUKTOPOM Me-
tacrazyBanHst MPIII3. Moro piBeHb BincikaHHst 137 r/mi
BKa3y€ Ha MOXJIMBY HasIBHICTb MeTacTa3iB y LIEHTpaJbHili
rpyni (N1a) (AUC = 0,594). PiBeHb BincikaHHS KaJblI1-
toHiny 358 nr/ma (AUC = 0,793) nependauae HasiBHICTb
metactazyBanHss MPILI3 (Nla + NI1b); piBHi BigcikaH-
HS KaiblUTOHiIHY 358 nr/min — NIlb incinatepaibHoro
ta 498 nr/mMmn1 — N1b koHtpanarepanbHoro (AUC 0,877
ta 0,832 BimmoBimHO). 3acTOCyBaHHSI KaJbLUTOHIHY SIK
MPEeAUKTOpa METacTa3yBaHHSI BUSIBJISIE NOCUTb BHUCOKY
yyTiusicth (0,88—0,93), ane HemocTaTHIO crieliudiyHICTh
(0,36—0,68), 1110 MOKe TIPU3BECTH [0 MiIBUILIEHOTO 00CATY
orepaTuBHOro BTpyyaHHs [11].

Takum YMHOM, €IMHOTO €TAJIOHHOTO 3HAUYEHHSI TIepe/-
orepaliifHoro piBHS KaJbIUTOHIHY HeEMae, TOMY iCHYE
HEOOXiMHICTh 3aCTOCYBaHHS OOMATKOBUX KPUTEPiiB MeTa-
CTa3yBaHHS, aHaIi3 SIKMX MiT OM MiABUILIMTU BipOTiTHICTh
MIPOTHO3Yy HAsSIBHOCTI MeTacTasiB i MM BU3HAYUTU pallio-
HaJIbHI OOCATH AUCEKILii IIIUi.

VY npoBeaeHOMY HaMM AOCHIIKEHHi OyJ0 BUSIBIEHO,
IO YOJIOBiYa CTaTh, MYJbTU(MOKAIBHICTh ITyXJIMHU Ta 3a-
raJIbHUI po3Mip MyXJIMHU € (haKTOpaMu pU3UKY MeTacTa-
3yBaHHs. CaMmi 1o co0i 11i (paKTOpu BUPILIAJIbHOIO 3HAYEH-
HSI HE MalOTh, ajie MOXYTh OYyTM BUKOPHUCTaHI Ha TOJATOK
[0 PiBHS J0OMNEPaLiifHOTO KaJIbLUUTOHIHY IS CTBOPEHHS
b6araTo(akTOpHOI IIPOrHOCTUYHOI MOIEIIi OLIHKM MOBIp-
HocTi MeTactazyBaHHst MPII3.

[Tomnpu BimHOCHO BeIMKY KiTbKicTh IanieHTis 3 MPIIL 3,
11 JOCJiKeHHsI Mae HU3KY oOMexeHb. [lo-mepiie, maHe
TIOCJiIXKEHHsI Ma€ peTPOCIIeKTUBHUM nu3aiiH. [1o-npyre, y
JOCTiIKEHHI Opajii yJacTh TALliEHTH 3 OJTHIET Crieliaizo-
BaHOI JIIKapHi, TOMY JOCJiIXKyBaHa MOMYJsLis MOXe OyTh
CXWJIbHA IO CHCTeMaTUYHOI ITOMUJIKK Bimoopy. Yepes Te,
mo MPII3 3ycrpivyaeTbcss HEYacTo, IS MiATBEPIKEHHS
pe3yabTaTiB NOTpiOHEe 6araToLEeHTPOBE MPOCIIEKTUBHE 10-
CITIIKEHHS.

BucHoBKkM

1. VY pesynbrari mociimKeHHS Iali€HTIB 3 MeIYISIPHUM
PaKOM IUTOMOMIOHOT 3aJ103U 3B 513Ky MixX BiKOM Ta HasiB-
HiCTIO MeTacTa3iB BusBeHO He OyJio (p = 0,1663).

2. Yonogiva crathb € (paKTOPOM PU3MKY METacTa3yBaH-
Hs (OR = 3,310; p = 0,0020).

3. MynsrudoKanbHICTD IyXJIMHU € (PAKTOPOM PU3KUKY
3i c1abkuM 3B’s13koM (OR = 2,368; p = 0,0389).

4. 3araipbHUII pO3Mip MyXJIMHU Ma€ 3B’SI30K 3 MeTa-
crazyBaHHsaM (Cut-off = 1,9 cm; AUC = 0,703, Se = 0,745,
Sp=0,680; p<0,001).
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5. TennmepHi BiAMiHHOCTI MaIli€HTIB Ta MEeBHi Xapak-
TePUCTUKU TYXJIUHU ((POKaIbHICTh, PO3Mip) MOXYTb
OyTH BMKOPHUCTaHI Ha J0JATOK A0 PiBHS IOOIepaliiHoO-
ro KaJIbLUTOHIHY IJI CTBOPEHHS OaraTo(akTopHOI IIpo-
THOCTUYHOI MOJEJi OLliIHKY HMOBIpHOCTiI MeTacTa3yBaHHSI
MPII3.

Konduikr inTepeciB. ABTopu 3asBJSIIOTH MPO BiICyT-
HiCTh KOHQJIKTY iHTepeciB Ta BjacHOiI (hiHaHCOBOI 3alli-
KaBJIEHOCTi MTPY MiATOTOBLI JaHOI CTATTi.

VYyactb aBTopiB y HanucanHi ctatti. [lasamapuyk B.O. —
KOHIIeTisl, nu3aiiH nociimkeHHst; Cmoasp B.A. — 30u-
paHHSI Ta aHaji3 MaTepianay, HamucaHHs cTaTTi; 706-
kaii O.A. — KOHLeMNis JOCiIKeHHs, peJlaryBaHHSI CTaTTi;
Kyuy B.B. — anani3z maTepiainy.
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Analysis of some prognostic factors significance
for medullary thyroid cancer metastasis

Abstract. Background. The urgency of the study is due to the
need to find effective methods for the diagnosis and treatment
of medullary thyroid cancer. Basal calcitonin is a biomarker that
determines both the presence of this disease and the level of me-
tastasis. However, above-threshold calcitonin levels have a low
prognostic value of the positive result. The study was aimed to
analyze the importance of additional factors (besides calcitonin)
in predicting the medullary thyroid cancer metastasis: age, sex,
tumor focus, tumor volume (total volume). Materials and me-
thods. A retrospective monocenter analysis was performed using
the records of 194 patients treated for medullary thyroid cancer.
The study involved 143 patients with primary forms of the di-
sease. The required characteristics of the tumor were assessed in
the postoperative period based on the pathomorphological exa-
mination. Results. The association between age and metastasis
was not found, but a moderate relationship between sex and me-
tastasis has been shown. The ratio of the chances of metastases

detected in male patients is estimated at 3 : 1. It is proved that in
the presence of tumor multifocality, the likelihood of metastasis
detection increases. With an odds ratio of 2.368, the multifocal
factor shows a weak but statistically significant strong association
with the presence of metastases. Total tumor size is associated
with metastasis. More than half (54.5 %) of cases are in the range
of tumor sizes smaller than the selected cut-off threshold, with
16.7% metastasizing. On the other hand, the share of cases of ex-
ceeding the cut-off threshold (Cut-off = 1.9 cm; AUC = 0.703,
Se = 0.745, Sp = 0.680) is 45.5 %, and metastasis is observed in
53.8 % of patients in this range. Conclusions. No association was
found between age and metastasis. Male gender is a risk factor for
metastasis. Multifocality is a risk factor for metastasis with a weak
connection. The total size of the tumor is associated with metas-
tasis with medium strength.

Keywords: medullary thyroid cancer; calcitonin; predictor of
metastasis; relapse
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Association of QT interval indices
with cardiac autonomic neuropathy
in diabetic patients

Abstract. Background. Cardiovascular autonomic neuropathy (CAN) is a severely debilitating yet underdiag-
nosed condition in patients with diabetes mellitus. The prevalence can range from 2.5 % (based on the primary
prevention cohort in the Diabetes Control and Complications Trial) to as high as 90 % of diabetic patients.
Clinical manifestations range from orthostasis to myocardial infarction. The diagnosis is made using multiple
autonomic function tests to assess both sympathetic and parasympathetic function. This study was conducted
to assess the relationship between Cardiac autonomic neuropathy and QT interval. Material and methods. This
was a cross-sectional study conducted in 100 patients attending a tertiary care hospital in India. Deep breathing
test, Valsalva ratio, immediate heart rate response to standing 30 : 15, BP rise with sustained hand grip and
postural hypotension were evaluated. Scoring was done for cardiac autonomic neuropathy. QT interval and QTc
interval were determined and association with CAN was obtained. Results. Out of 100 type 2 diabetic patients,
60 % were males and 40 % were females. 25 patients having no cardiac autonomic neuropathy and had no
prolonged QTc interval. While, 75 patients had QTc prolonged were associated with early and severe CAN car-
diac autonomic neuropathy. The prolonged QTc was significantly associated with CAN in diabetic patients when
compared without CAN and controls (P < 0.0001). The grading score for CAD showed that 75 % cases were
having score > 2 were 25 % of cases had score < 2. Out of 75 patients 44 were between score 2—4 and 31 were
above score 4. A significant association between QTc and Diabetic CAN patients observed when compared
non CAN and controls. Conclusions. Diabetic cardiac autonomic neuropathy is associated with increase in
prolongation of QTc intervals. Hence, there is need for regular checkup of autonomic nervous system in diabetic
patient to prevent further complications.

Keywords: type 2 diabetes mellitus; cardiac autonomic neuropathy; ECG; QTc interval

Introduction

Diabetes-associated cardiovascular autonomic neu-
ropathy (CAN) damages autonomic nerve fibers that
innervate the heart and blood vessels, results in causing
abnormalities in heart rate and vascular dynamics. It is
well known fact that affect multiple organ systems and is
a major cause of morbidity and mortality in patients with
diabetes [1].

An association between cardiac autonomic neuropathy
and QT interval prolongation was shown in many previous
studies and it may predispose to sudden death in diabetes
due to cardiac death or myocardial ischemia [2, 3]. CAN
treatment is a complex process which includes modification

in lifestyle, exercise. Most of the existing data regarding QT
interval and diabetic CAN are in type 1 diabetes while only
few studies in type 2 diabetes [4, 5].

The main causes of QTc prolongation are long-term
diabetes, ischemic heart disease, and autonomic system in-
sufficiency; with less frequency, etiologies such as water and
electrolyte imbalance which is associated with CAN and di-
abetes [6, 7].

The purpose of the present study was to find out the rela-
tionship of corrected QT (QTc) interval and QTc dispersion
with diabetic cardiac autonomic neuropathy in type 2 diabe-
tes so that we can identify a subset of diabetic patients who
are at high risk for sudden cardiac death.
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Material and methods

This cross sectional study was conducted on 100 patients
of type 2 diabetes mellitus attending OPD of K.D. Medical
College and Hospital, Mathura, India, from January 2019
to March 2020.

Ethical clearance was taken from IEC and informed
consent was taken from all the participants.

Inclusion criteria

Type 2 diabetes mellitus and having symptoms of auto-
nomic neuropathy like, postural dizziness, impotence, gus-
tatory sweating, atonic urinary bladder, gastroparesis, neu-
ropathy, tingling sensation, hyperaesthesia and numbness.

Exclusion criteria

Cases with evidences of heart diseases, electrolyte im-
balance, abnormal resting ECGs, taking drugs known to in-
terfere with autonomic function tests were excluded.

Cardiac dysautonomia was assessed by cardiovascular
response to five noninvasive autonomic function tests as
recommended by D.J. Ewing et al. [8]. These include: Val-
salva ratio (Heart rate response to Valsalva maneuver), Deep
Breath test, 30 : 15 ratio (Immediate heart rate response to
standing), postural hypotension (Blood pressure response to
standing) and SHGT (Blood pressure response to sustained
handgrip). Scoring was done as per criteria advocated by F.
Bellavere et al. [9] and M. Lahotia et al. [10]. A score of 2 or
more denoted definite cardiac autonomic neuropathy.

The patients who had definite cardiac autonomic neur-
opathy were subjected to resting ECG and QT interval; R-R
interval calculated and the QTc were determinate. The QTc
was calculated based on Bazett’s formula; QTc = Q-T/YR-R
and a value exceeding 440 msec was considered prolonged.
Fifty healthy volunteers were also subjected to resting ECG
and their mean QTc remained below 440 msec.

Statistical analysis: data was entered in MS-Word and
expressed in numbers. Analysis of data was done by SPSS-
23 latest version. Students t-test were applied to test the sig-
nificance.

Results

Hundred cases of type 2 diabetic cardiac autonomic
neuropathy (CAN) were selected. As evident from table 1,
most of the patients 39 % belonged to age group between
41-50 years, 41 % belonged to age group between 51—60
years and 20 % belonged to age group between 61—70 years.
In this study 61 cases were males and 39 cases were females
given in table 1.

Besides, most of the patients (14 %) had duration of
< 5 years (70 %) had duration of 5—10 years (16 %) had du-
ration of > 10 years (table 2). Regarding the symptoms of
autonomic neuropathy, postural dizziness (52 %) was most
common symptom in males next common symptom was im-
potence (17 %) and infertility in females was (13 %), while
diarrhea (10 %) was the least common symptom (table 3). As
evident from table 3, valsalva ratio, deep breath test, 30 : 15 beat
ratio, postural hypotension test and SHGT were abnormal.

The grading score for CAD showed that 75 % cases were
having score > 2 were 25 % of cases had score < 2. Out of
75 patients 44 were between score 2—4 and 31 were above

Table 1. Age wise distribution of diabetic cases

Age group No. of cases
(years) Male (n) | Female (n) | Total (n)
41-50 26 13 39
51-60 23 18 41
61-70 12 08 20
Total 61 39 100

Table 2. Duration of diabetes and symptoms
of autonomic neuropathy

Duration of years No. of cases
Male Female
< 5 years 09 05
5-10 years 46 24
> 10 years 07 09
Symptoms
Postural dizziness 30 22
Impotence/infertility 17 13
Gustatory sweating 14 12
Atonic urinary bladder 08 07
Gastroparesis 07 05
Constipation 07 07
Diabetic diarrhea 05 05

score 4 mentioned in table 4. QTc interval in diabetic pa-
tients were given in table 5.

Associations of CAD and QTc interval in diabetic pa-
tients were done in table 6. A significant association between
QTc and Diabetic CAN patients observed when compared
non CAN and controls.

Discussion

Diabetic CAN is most common in chronic complica-
tion in diabetic patients. 100 diabetic patients were assessed
CAN and establish the relationship between CAN and QTc
interval. Out of the 100 patients studied, the majority of the
patients i.e., 39 % belonged to age group 41—50 years, 41 %
belonged to age group 51—60 years and 20 % belonged to
age group 61-70 years. Out of the 100 patients, 39 patients
were females and 61 were males. The majority 71 % of pa-
tients had diabetes of 5—10 years duration, 16 % of patients
had diabetes of > 10 years duration and 14 % of patients had
diabetes of < 5 years duration. In S.P. Bathwal [11] study, the
mean duration of diabetes was 6.5 years. 19 (38 %) patients
had nephropathy (as indicated by urine albumin) and these
patients were having duration of diabetes of > 7 years. Thus
there is direct relationship of nephropathy with the duration
of diabetes. QTc is prolonged in majority of cases (14 out of
19 cases), who had nephropathy.

Valsalva ratio

20 % of cases had an abnormal response (i.e. < 1.10).
Previous studies by D.J. Ewing et al. [12], S.P. Bathwal [11]
and M. Lakhotia et al. [10] had abnormal response of 26 %,
22.3 % and 20 %, respectively.
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Table 3. Cardiac autonomic tests in diabetic patients

Valsalva ratio
Sr. No. Falllin diastoliciBR Score No. of cases Percentage (%)
(mmHg) Male Female
1 >1.21 0 38 46 54
2 1.11-1.20 1 42 48 52
3 <1.10 2 20 51 49
Deep breath test
. . Percentage (%)
Sr. No. E/I ratio (beat/min) Score No. of cases
Male Female
1 >15 0 25 55 45
2 11-15 1 35 60 40
3 <10 2 40 40 60
30 : 15 beat ratio
. Percentage (%)
Sr. No. 30 : 15 ratio Score No. of cases
Male Female
1 >1.04 0 20 62 38
2 1.01-1.03 1 30 61 39
3 <1.0 2 50 70 30
Postural Hypotension
Sr. No. FalliinidiastoliciBR Score No. of cases Percentage (%)
(mm Hg) Male Female
1 <10 0 65 70 30
2 11-29 1 20 65 35
3 > 30 2 15 63 37
SHGT (Blood pressure response to sustain hand grip)
Sr. No. FalliindiastoliciBR Score No. of cases Percentage (%)
(mmHg) Male Female
1 > 16 0 75 68 32
2 11-15 15 56 44
3 <10 2 10 60 40

Table 4. Scoring of cardiac autonomic neuropathy

Scoring of CAD
Percentage (%)
Score No. of cases
Male Female
0-1 (No Autonomic Neuropathy) 25 52 48
2-4 (Early Autonomic Neuropathy) 44 53 47
> 5 (Severe Autonomic Neuropathy) 31 49 51
Table 5. QTc interval in diabetic patients
QTc < 440 (msec) > 440 (msec) Total

Male 40 21 61
Female 23 18 39

Table 6. Relation between QTc interval and diabetic autonomic neuropathy

Diabetics without autonomic

Diabetics with autonomic
neuropathy (n = 75)

neuropathy(n = 25)

Control (n = 50)

QTc (mscec)

418 £ 26

394 + 21~

372 + 15*

Note: * — indicates significant P-value < 0.0001.
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Deep Breath test

20 % patient had abnormal response in this study. In
D.J. Ewing et al. study [12] it was 42 %, in S.P. Bathwal [11]
it was 38.3 % and in M. Lakhotia et al. [10], the abnormal
response was 42 % abnormal with 20 % borderline cases.

30: 15 ratio

Our study had 42 % cases with abnormal response in
this study. In D.J. Ewing et al. study [12] it was 38 % abnor-
mal cases, in S.P. Bathwal [11] it had 17 % abnormal cases,
where as in another study it was 42 % abnormal with 2 %
border line cases [10].

Postural hypotension

This study had 15 % cases with abnormal response. In
D.J. Ewing et al. study [12] it was 16 % abnormal cases and
in S.P. Bathwal study [11] it was 4.4 % abnormal cases and in
M. Lakhotia et al. study [10] it was 16 % abnormal.

SGHT

10 % cases had an abnormal response in this study. In
D.J. Ewing et al. study [12] it was 14 % abnormal cases and
in S.P. Barthwal studies [11] it was 14.9 % and in M. Lak-
hotia et al. studies [10] it was 26 % abnormal cases. Previ-
ous studies by D.J. Ewing [12] and S.P. Barthwal [11] had
not mentioned the borderline cases, however M. Lakhotia
et al. study [10] had stated about borderline cases. Our study
had higher score when compared to M. Lakhotia et al. study
[10], it might be due to less sample size in their study.

Our study shows that the abnormal result for deep breath
test was highest among other tests, which was also corrobo-
rated with the previous studies [10—12]. The 30 : 15 ratio
and Valsalva ratio stood 2™ and 3™ position respectively,
while the postural hypotension and SHGT are less com-
monly affected.

This clearly demonstrates that the development of auto-
nomic neuropathy typically involves the parasympathetic
fibers before the sympathetic nerve fibers [13, 14]. Our study
shows that 25 patients had no CAN with no QTc prolon-
gation, these patients had average duration of type 2 DM
between 5—6 years.

Further, patients having early and chronic CAN had
QTc prolongations in the range of > 440. Hence it strongly
indicates that severity of cardiac autonomic neuropathy and
QTc prolongation appears to have a relationship with dura-
tion of type 2 diabetes mellitus.

Based on our findings, QTc prolongation was noticed in
cardiac autonomic neuropathy also by many other investi-
gators [15, 16]. QTc has been clearly established as a pre-
dictor of sudden cardiac death. So diabetic patients should
be screened for cardiac autonomic neuropathy regularly and
those with abnormal QTc should be closely monitored.

Hence, there is a strong need for earlier and regular eva-
luation of autonomic nervous system in type 2 diabetics to
prevent further complications [17].

The study has shown that QTc prolongation is an easy
and reliable testing method for diabetic cardiac autonomic
failure and enables routine measurements for physicians in
clinical practice. The data from the current study demon-
strated that diabetics had cardiac sympathetic and cardiac

parasympathetic nervous system involvement. The presence
of symptoms and the involvement of the autonomic nervous
system suggest that autonomic dysfunction depends on the
duration of diabetes.

Study limitation: the study have limitations of small
populations which can be extended with larger population.
Study did not include clinical follow-up on cardiac morta-
lity of patients.

Conclusions

CAN the results of the investigation indicate there was
prolongation of QTc in type 2 diabetic patients with diffe-
rent degree of CAN.

Further research on a large sample size is required to
further elucidate the findings of this study and effectiveness
of QTc prolongation may be taken as a direct evidence of
cardiac autonomic neuropathy in diabetics. The prevalence
of CAN in diabetes is high.
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B30€eMO3B’130K NOKA3HUKIB iHTEPBAAY QT 3 KAPAIAAbBHOKO OBTOHOMHOIO HENPOMNATIEID
Y XBOPUX HO LlYKPOBUM AiaGeT

Pe3iome. Axmyaavnicms. KapniaabHa aBTOHOMHA Heiiponaris
HaJIeXKUTh 10 TSKKUX, ajie HEeIOCTaTHbO JAiarHOCTOBAHWX CTaHIB
Yy XBOpUX Ha 1lyKpoBuii giadet. [ToumpeHicTh KapiiaJibHOI aBTO-
HOMHOI Helipomnartii mepe0dyBa€e B Mexax Bix 2,5 (Ha 0CHOBI mpodi-
JIAKTUYHOTO 00CTEKEHHSI KOTOPTU XBOPUX Y ocimKeHHi Diabetes
Control and Complications Trial) 10 90 % mali€HTiB i3 IYKPOBUM
niaberom. KutiHiuHI MposiBU KapmiaabHOT aBTOHOMHOI HelipomaTil
€ PI3HOMaHITHMMM aX 10 PO3BUTKY iH(hapKTy Miokapaa. /liarHo3
BUCTaBJISIIOTh 32 JOMOMOIOI0 JEKiJIbKOX TECTiB IS OLIIHKU $IK
CUMITIaTUYHOI, TaK i TapacuMITaTUIHOI (yHKILil. Mema: naHe 10-
CIIIIKEeHHS 0YJI0 MpOBeIeHe IS OLIIHKY B3aEMO3B’SI3KY MiX cep-
1I€BOIO0 aBTOHOMHOIO HEMPOIIaTi€lo Ta moKa3HUKOM iHTepBaty QT.
Mamepiaiu ma memodu. TlepexpecHe MOCIHIIKXEHHS MPOBEICHE
3a yyactio 100 nmauieHTiB, sIKi BiIBifyBaIu JiKapHIO TPETUHHOTO
piBH# B [Haii. OuiHIOBaIM ITUOOKUI TMXaTbHUI TECT, KOSMILi€EHT
BanbcanbBu, peakilito 4aCTOTH CEPLIEBUX CKOPOUYEHbB MPYU CTOSIHHI
30 : 15, migBUIIEHHS apTepiaJlbHOTO TUCKY Ta MOCTYpaJIbHY Tillo-
TeH3ito0. [IpoBeneHa oliHKa pi3HUX METO/IB /IS 1IarHOCTUKHU Kap-
IiaJbHOI aBTOHOMHOI Helipomnartii. Bynu BuzHaueni intepBamu QT
i QTc Ta oTpuMaHa acoliallisl 3 KapaiaJJbHOI0O aBTOHOMHOIO He-
iiponatieto. Pesyasmamu. Cepen 100 malieHTiB i3 IlyKpOBUM JTia-

6etoM 2-ro tury 6yno 60 % JonoBikiB i 40 % XiHOK. 25 MalieHTiB
He MaJi KapiaJbHOI aBTOHOMHOI Heiponartii Ta moJoBXeHOTro
inTepBany QTc. BogHouac y 75 maui€HTiB MOOOBXEHUI iHTEpBaI
QTc OyB noB’si3aHUIT 3 paHHBOIO Ta TSKKOIO Kap/iadbHOIO aBTO-
HOMHOI0 Helipornarieto. [ToposxeHnuit intepsan QTc OyB Biporia-
HO TOB’s13aHUI 3 HASIBHICTIO Kap/iaJlbHOI aBTOHOMHOI Heiipona-
Tii B MAIIiEHTIB i3 IYKPOBUM Aia0eTOM MOPIBHSIHO 3 XBOPUMHU 0€3
KapaialbHOI aBTOHOMHOI Heipomnartii i1 ocobaMu KOHTPOJBbHOL
rpynu (p < 0,0001). Ouinka nmoka3HUKiB KapaialbHOT aBTOHOMHO1
Helporarii mokasaina, 1o 75 % natieHTiB Mmaau 6aix > 2, a 25 % —
< 2. 13 75 mamieHTiB 44 Maau BUpaKEHICTh MOKA3HUKIB 2—4 Ganu,
a 31 — moHax 4 6anu. BiporigHuii 38’130k Mix QTc Ta HasiBHic-
TIO KapJiaJbHOI aBTOHOMHOI HelponaTii crocTepiraiu Mnpu Io-
PIBHSIHHI 3 XBOpUMU 6e3 KapaiaJbHOI aBTOHOMHOI HelipomaTii Ta
0co0aMU KOHTPOJIbHOI Tpynu. Bucnosxu. JliabeTnuHa KapaiaabHa
aBTOHOMHA HEMpOIaTisi MMOB’si3aHa 3 IMOJOBXEHHSIM iHTepBajliB
QTc. Tomy y XxBopuX Ha ILIyKPOBMI1 JiadeT HEOOXiTHO PEeryssipHO
TIPOBOJIUTY OOCTEXKEHHST BET€TaTUBHOI HEPBOBOI CUCTEMU IS 3a-
MoOiraHHsI MOAANBIIUM YCKIaTHEHHSIM.

KorouoBi ci1oBa: 1ykposwuii giaGer 2-ro TUILy; BereTaTuBHa Heii-
pomnartis cepusi; EKT; intepsan QTc
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Effectiveness of Vitex agnus castus extract
in the treatment
of primary dysmenorrhea

Abstract. Background. Primary dysmenorrhea (PD) is one of the most common types of gynecological pathology
and is observed in 31-52 % of young women, in 10 % of them the pain is so intense that leads to disability. In the
pathogenesis of PD consider a representative of eicosanoids — thromboxane A2 with a pronounced vasoconstrictor
effect. The article presents the results of clinical and hormonal examination of women with PD and developed
on this basis a method of treatment. The purpose was to develop and evaluate the effectiveness of treatment
of PD, taking into account the multicomponent pathogenesis of the disease. Materials and methods. There
were 60 women observation, randomly divided into two groups: 30 women with PD (main group) and 30 healthy
women (control group). PD was diagnosed on the basis of patients’ complaints of painful menstruation and related
symptoms, excluding organic gynecological pathology and diseases of the internal organs in consultation with
a physician and endocrinologist. Treatment of patients with PD was performed with a combined drug, which
includes a standardized extract of Vitex agnus castus L., indole-3-carbinol, 3,3-diindolyl-methane, passionflower
extract, California escholzia extract. Results. As a result of treatment in patients with PD significantly reduced the
intensity of pain, and 60 % completely disappeared pain, all disappeared fear of waiting for the next menstruation,
significantly reduced the manifestations of autonomic vascular (from 17 % of patients to 3 %), autonomic (from
10 % of patients to 0 %), metabolic and endocrine (from 13 % of patients to 0 %) disorders and disorders of
the emotional and mental sphere (from 23 % of patients to 7 %), no patient had a combination of symptoms.
Conclusions. Given the safety, high therapeutic efficacy, the drug based on Vitex agnus castus extract can be
recommended for the treatment of young patients with PD lasting at least 3 months.

Keywords: menstrual pain; hormonal balance; primary dysmenorrhea

Introduction

Primary dysmenorrhea (PD) is defined as pain during
the menstrual cycle in the absence of an identifiable cause.
It is one of the most common causes of pelvic pain in wo-
men. PD is violation of the menstrual cycle (MC), which is
manifested by cramping, less often aching pain in the lower
abdomen, buttocks, lower back during menstruation and
is accompanied by general malaise. PD is one of the most
common types of gynecological pathology and is observed
in 31-52 % of young women, in 10 % of them the pain is so
intense that leads to disability [1]. Monthly pains, their ex-
pectations are reflected in the general well-being, emotional
and mental spheres and disrupt intra-family and labor rela-
tions [2]. Therefore, PD is considered not only as a medical
but also as a social problem.

The etiology of PD has not been established to date.
Prostaglandin theory, dysfunction of the hypothalamic-pi-
tuitary-adrenal system and involvement in the process of
female sex hormones [3]. The time discrepancy between
the peak of contraction and the maximum sensation of pain
is established. This indicates that the pain is caused not so
much by the muscle contractions themselves as by the ische-
mia with these contractions (spasmogenic dysmenorrhea),
that is the pain is anoxic. The architecture of muscle fibers is
disturbed, spastic contractions of the myometrium and uter-
ine vessels are observed. This leads to oversaturation of my-
ofibrils and muscle cells with calcium ions and biologically
active substances, which causes persistent spasm of the my-
ometrium. There is an increase in intrauterine pressure, am-
plitude and frequency of uterine contractions (2—2.5 times
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compared with healthy women). In parallel, there is ische-
mia of other organs and tissues, which causes symptoms
such as headache, nausea, diarrhea, tachycardia [4].

In the pathogenesis of PD consider a representative of
eicosanoids — thromboxane A2 with a pronounced vaso-
constrictor effect. A significant contribution to the con-
tractile activity of the myometrium and the development of
pain can make and lipoxygenase, which is a source of leuko-
trienes — substances with potent constrictive properties [4].
There are hypotheses about the role of psychological fac-
tors in the pathogenesis of PD. Patients with dysmenorrhea
often have psychological features, including depression [5].
The threshold of pain sensitivity (essential dysmenorrheal)
is important [6]. It should be noted and the hereditary fac-
tor, which is allocated up to 30 %. The authors believe that
a prerequisite for the development of PD is the functional
failure of the protease endometrium and impaired fragmen-
tation of the falling uterine mucosa [7]. To date, the main
principles of PD therapy include hormonal drugs (pro-
gestogens, combined oral contraceptives), non-hormonal
drugs (nonsteroidal anti-inflammatory drugs, symptomatic
drugs), physiotherapy procedures (acupuncture, respiratory
gymnastics, transdermal electrical stimulation therapy),
therapeutic exercise, psychotherapy, diet therapy. The most
effective in the treatment of PD are combined estrogen-pro-
gestogen drugs [8]. Given the number of contraindications
to hormone therapy, young age of patients, ineffectiveness
of some symptoms of dysmenorrhea and negative contra-
ceptive effect, the search for a more acceptable therapeutic
agent continues.

The purpose of the study is to develop and evaluate the
effectiveness of treatment of primary dysmenorrhea, taking
into account the multicomponent pathogenesis of the di-
sease.

Materials and methods

There were 60 women observation, randomly divided
into two groups: 30 women with PD (main group) and 30
healthy women (control group). Group of patients are com-
mensuraye with age, social status, absence of extragenital
pathology and mass-growth indicators.

PD was diagnosed on the basis of patients’ complaints
of painful menstruation and related symptoms, excluding
organic gynecological pathology and diseases of the internal
organs in consultation with a physician and endocrinolo-
gist. The intensity of pain was assessed using a verbal-analog
scale (VAS): 0 — no pain, 2 — mild pain, 4 — moderate
pain, 6 — severe pain, 8 — very severe pain, 10 — excru-
ciating pain. The examined patients of both groups were
aged 19—26 years, had no history of pregnancy.

Ultrasonographic examination of the internal genitals
was performed using “Aloka SSD-2000".

Determination of progesterone (Pg), estradiol (E2),
prolactin (Prl), cortisol (K), total testosterone (Ts ) was
performed by electrochemiluminescent immunoassay
ECLIA using automatic analyzers and reagents Cobas
6000 from Roche Diagnost (Switzerland). Determination
of adrenaline (Adr) was performed by high performance
liquid chromatography using a chromatograph (HPLC
(Agilent) with ESD), and a test system Agilent Technolo-

gies (USA), Recipe. Hormonal examinations were per-
formed on the 2™ and 22" day of MC.

Treatment of patients with PD was performed with a
combined drug brestagyn (SERIS S.R.L, Italy; GMP Cer-
tificate Ne002/2013 A/4), which includes a standardized ex-
tract of Vitex agnus castus L. (150 mg), indole-3-carbinol
(200 mg), 3,3-diindolyl-methane (100 mg), passionflower
extract (100 mg), California escholzia extract (100 mg). The
drug was prescribed 1 tablet twice a day for 3 months. Exami-
nation of patients with PD was performed before treatment
and after 1, 2, and 3 months, evaluated complaints and hor-
monal parameters.

The work envisages measures to ensure human health,
human dignity and moral and ethical standards in accor-
dance with the principles of the Helsinki Declaration of Hu-
man Rights, the Council of Europe Convention on Human
Rights and Biomedicine and relevant laws of Ukraine (con-
clusion of the Bioethics Commission of Danylo Halytsky
Lviv National Medical University).

Statistical processing of the obtained data was performed
using standard methods of descriptive and categorical statis-
tics and a package of certified programs Statistica for Win-
dows 13.0 (Statsoft Inc., USA).

Results

All patients 100 % of the main group complained of
painful menstruation, 50 % of them had pain 1 year after
menarche. The pain occurred on day 1—2 of the MC, was
highly intense, localized in the hypogastrium. In 33 % of pa-
tients the pain radiated to the lumbar region, in 43 % — to
the inner surface of the thighs, in 23 % — to the lumbar and
inner surface of the thighs.

23 % of patients with PD had emotional and men-
tal symptoms (irritability, depression, insomnia, bulimia,
drowsiness), 10 % — had autonomic disorders (most of-
ten nausea, hiccups, diarrhea, sweating, chills, dry mouth,
hot flashes, frequent urination, bloating), 17 % — vegeta-
tive-vascular symptoms (most often dizziness, loss of con-
sciousness, headache, tachycardia, numbness of the ex-
tremities), 13 % — symptoms of metabolic and endocrine
nature (severe weakness, vomiting, itchy skin, swelling of the
eyelids, face, polyuria, joint pain, most often in the hip and
shoulder). 37 % of patients with PD had a combination of
different groups of symptoms.

All patients in the main group indicated the fear of ex-
pecting pain during menstruation, reduced efficiency and
social activity during this period. The menstrual cycle in pa-
tients of both groups is intact, 4—6 days lasting 27—30 days
with moderate bloody discharge.

On general examination, asthenic body structure was
found in 63 % of patients, low body weight — in 23 %,
overweight — in 7 % of patients with PD, which did not
differ from control group (p > 0.05). At gynecological ex-
amination and according to ultrasonography pathology was
not detected in the examined patients, gynecological and
somatic anamnesis were not burdened in patients of both
groups. The social status of patients with PD is represented
by female students — 63 %, IT workers — 30 % and business
workers — 7 % without differences from the control group:
57, 33 and 10 %, respectively.
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The results of the hormonal balance of healthy women
indicate a decrease in Pg, E,, Prl on the 2" day of MC com-
pared to the 22", a stable content of Adr and a slight in-
crease in K, which does not exceed the reference values. In
women with PD before treatment compared with healthy in
the second phase of MC revealed a decrease in Pg, increase
in E,, Prl, K. On the 2" day of MC revealed a significant
decrease in Pg, E, and increase in Prl, K, Ts, Adr compared
with healthy women and compared with the second phase of
MC (table 1).

During treatment with the drug containing Vitex agnus
castus there is a dynamics of hormonal parameters in pa-
tients with PD, namely: after 1 month decreased the amount
of Adr, after 2 month decreased the amount of Adr and Prl,
after 3 month decreased the content of E,, Prl, K, Ts , Adr
and increased vPg content on the 2™ day of MC (table 2).

Discussion

Taking into account the obtained hormonal results of
the examination and the accompanying symptoms for the-
rapeutic purposes, the combined drug brestagyn (SERIS
S.R.L., Italy) is pathogenetically justified, due to the com-
ponents that are part of it. The main active ingredient of the
drug is Vitex agnus castus L. extract. Vitex agnus castus L.

extract binds to opioid beta-estrogen receptors, dopamine
D2 receptors, and inhibits the secretion of Prl from pituitary
cells [9]. The extract normalizes the ratio of gonadotropic
hormones, increases the secretion of luteinizing hormone,
resulting in increased Pg synthesis and normalizes the es-
trogen-progestogen ratio, eliminating the state of relative
hyperestrogenism. Elimination of hyperprolactinemia also
leads to the elimination of a number of neuropsychiatric
symptoms. 3,3-diindolylmethane is involved in E, metabo-
lism, prevents the formation of the carcinogenic metabolite
16-alpha-hydroxyestrone [10]. Indole-3-carbinol promotes
normalization of estrogen metabolism by induction of ac-
tive cytochrome CYP1ALI, responsible for the formation of
2-hydroxyestrone, inhibition of pathological cell prolifera-
tion, induction of apoptosis [11]. The components of pas-
sionflower extract inhibit the transmission of nerve impulses
in the brain and spinal cord, reduce the excitability of the
central nervous system, causing a sedative effect. Passion-
flower improves mood in depressive states, reduces anxiety
and mental stress, has a mild hypnotic effect without feel-
ing depressed during awakening, eliminates a number of
autonomic symptoms (palpitations, hot flashes, sweating),
which is equally important for patients with PD [12]. Cali-
fornia alkaloids of the California protopine group increase

Table 1. The state of hormonal balance in the examined women before treatment

Indicator Control group (n = 30) PD (n = 30)
22d MC 2d MC 22d MC 2d MC
Pg, ng/ml 21.4+47 1.1+03 :)0;10_10‘13-% ;?foi. o
E,, pg/ml 109.0 = 11.1 211+33 1;9;30%02%* ng (;—f_(;gdg*
Prl. ng/m 15311 5903 ;237;10%0?)% ;)5;00%0?’,;;
K, meg/l 7.3+0.4 6.7+05 10.9 = 0.4 ;2:9='1o%og§g
Ts,,, nmol/l 0.61 = 0.07 0.53  0.01 1.04 £ 0.05 1|50=1 Eo
Adr, ng/! 19.5+0.5 29.0 + 8.8 18.9 + 0.7 25;20%%-4?;

Note: * — the difference is significant compared to the control group.

Table 2. The state of hormonal balance in women with PD in the dynamics of treatment

Indicator Before treatment 1 month after 2 month after 3 month after
22dMC | 2dMC | 22dMC | 2dmMC | 22dMc | 2dmc | 22dmMc | 2dmC

Pg,ng/ml | 10.120.9 | 0.3+01 | 114210 | 0720.1 | 144x30 | 09x02 | 20530 | 1400
E, pyml 1793 £23.1/96.421.4 [166.438.4 75.1£55 |140.0+47|47.1x10.1 |1155= 10071308 = 1"
Prl, ng/ml | 27.1+£5.3 | 15044 | 25.0+0.7 | 10.0£05 :)5;50f013'22; Ff' =7 5-'_81'8; ;,1;90%035; ; f &012'?;
K, meg/ml | 109£04 | 20.1£8:8 | 111409 | 222219 | 81205 | 0985 | s1+15 | TO5 1T,
Toer|1.04£0.05|1.01£0.17 | 1.00£050 | 0.91:+0.08 | 0.920.16| 0.71£0.06 | 070001 | F31 & I
Adr,ngll | 189207 | 552269 | 19810 | SHGRE | 100:00 | SLOR I 200417 | 214 E0

Note: * — the difference is significant compared to the indicators before treatment.
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the in vitro binding of gamma-oxybutyric acid to sensitive
receptors in the brain, the extract has an anxiolytic effect,
improves the quality and duration of sleep [13].

Cramping pains in the lower abdomen in PD are due
to spastic contractions of the uterus, spasm of arteries and
bleeding of muscle tissue, which cause myometrial ischemia
[14]. The results of our research are a significant contribu-
tion to understanding the causes of this condition. A de-
crease in the content of Pg and an increase in E, in the sec-
ond phase of MC in PD Ileads to relative hyperestrogenism
and hyperprolactinemia. E, increases the synthesis and yield
of actomyosin from the uterine muscle by 67.7 %, which
leads to increased contractility of the myometrium [5]. De-
tection of elevated androgen content in PD leads to stasis
and sclerotic changes in the microcirculation, increases the
fragility of myometrial vessels, contributing to local hypoxia
and accumulation of lactates, which by irritating the nerve
endings cause visceral pain [14]. Painful stimulus causes
stress in women, and stressful stimuli trigger the secretion
of catecholamines by the adrenal medulla, which causes ad-
ditional clinical symptoms in PD. Adr binds to alphal-ad-
renergic receptors, triggering vasospasm and smooth muscle
contraction. In addition, the effect of Adr on hydrocarbon
metabolism is known, causing activation of glycogenolysis
in muscles and liver. This leads to increased glycemia and
accumulation of lactic acid in the muscles, to accelerated
oxygen consumption [12], creating a vicious circle in the
pathophysiology of PD. Pain in PD also causes increased
release of K [2], which is associated with metabolic-endo-
crine symptoms. Significantly reduced Pg content does not
block, as usual, the spastic properties of the above factors,
does not show its anxiolytic action, which is so important
in this period of MC. Thus, the menstrual period in women
with PD is a stressful situation.

The above-mentioned changes in homeostasis were in-
evitably realized in the clinical symptoms of patients with
PD: they significantly reduced the intensity of pain (into-
lerable to treatment, strong after 1 month, moderate after
2 months, weak after 3 months on the VAS scale), and 60 %
completely disappeared pain, all disappeared fear of waiting
for the next menstruation, significantly reduced the mani-
festations of autonomic vascular (from 17 % of patients to
3 %), autonomic (from 10 % of patients to 0 %), metabolic
and endocrine (with 13 % of patients up to 0 %) disorders
and disorders of the emotional and mental sphere (from
23 % of patients up to 7 %), no patient had a combination of
symptoms. One month after treatment, 70 % of patients with
PD noted an improvement in quality of life, and 60 % — an
increase in efficiency, 2 months later — 93 % and 83 %,
respectively, after 3 months, all surveyed patients with PD
noted an improvement in quality of life and increased effi-
ciency. No patients had any side effects during treatment.

Conclusions

1. In patients with PD in the second phase of MC com-
pared with healthy women found a decrease in the content
of Pg, an increase in the content of E, and Prl.

2. Hormonal examinations on the second day of MC in
patients with PD revealed a significant decrease in the con-
tent of Pg, a decrease in the content of E,, a state of relative

hyperestrogenism, an increase in the content of Adr, K, Prl,
Ts,  compared with healthy women. The changes in homeo-
stasis detected in patients with PD were realized in the pain
syndrome of high and unbearable intensity and a number of
emotional-mental, vegetative-vascular and metabolic-en-
docrine symptoms.

3. Therapeutic use of a combined phytopreparation
with Vitex agnus castus extract for three month provided
an impact on all links of pathophysiological changes in PD,
showing hormonal and pronounced clinical effects in pa-
tients with PD, which led to increased efficiency and quality
of life in all treated patients

4. Given the safety, high therapeutic efficacy, satisfac-
tion of patients with PD treatment and economic adequacy
of the drug to avoid pharmacological polypragmatism, the
drug based on Vitex agnus castus extract can be recom-
mended for the treatment of young patients with PD lasting
at least 3 months.
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/\bBIBCbK HALIOHQABHUI MEANYHUN YHIBEPCUTET iMeHi AQHUAQ [AAULIbKOTO, M. /\bBIB, YKpQiHa

EdekTtusHicTb ekcTpakTy Vitex agnus castus
Y AiKYBCOHHI NepBUHHOI AUCMeHopei

Pe3iome. Axmyaavnicms. TepBunna nucmenopes (IT0) — onun
3 HAWMOIIMPEHIIIMX BUIiB TiHEKOJOT YHOI MaToOrii, 110 CITOCTe-
piraetbest y 31—52 % mononux XiHOK, cepen sikux y 10 % iHTeH-
CHUBHICTb Mpolecy NMpU3BOAUTb A0 iHBasiaHOCTi. [Tatorenes I1/1
BpaxXoBY€ BILIMB IMpeACTaBHUKA €iK03aHOImiB TpoMOOKcaHy A2 3
BUpPaXKeHOIO CYTMHO3BYXYBAJIbHOIO Ti€l0. Y CTAaTTi HalaHi pe3yJib-
TaTU KJIIHIKO-TOPMOHAJIBHOTO 00CTeXXeHHs XiHoK 3 [1/] Ta po3-
poObJieHa Ha 11iii OCHOBI MeTOMKa JIiKyBaHHSI. Mema: po3poouTu
¥ oLiHUTHU e(eKTUBHICTh JiKyBaHHs [1/] 3 ypaxyBaHHSIM Garato-
KOMIIOHEHTHOTO MaToreHe3y 3aXBoploBaHHs. Mamepiaiu ma me-
moou. T1in criocTepexxeHHsIM repedyBaio 60 KiHOK, BUMTAIKOBUM
YUHOM po3nofiieHuXx Ha nBi rpynu: 30 xiHok i3 [1/] (ocHoBHa
rpyna) Ta 30 3mopoBuUX XiHOK (KOHTpoJbHa rpyna). liarnos IT/1
BCTaHOBJIIOBABCSl Ha TMIACTaBi CKapr Maui€HTOK Ha 0004l MeH-
cTpyallii Ta CyIyTHi CHMITITOMH, 32 BUHSITKOM OpraHiYHOI IiHEeKO-
JIOTIYHOI ITaTOJIOTIi Ta 3aXBOPIOBaHb BHYTPIIIIHIX OpraHiB, Ha KOH-
CyJIbTallisiX Y TiHeKosora i eHaokpuHoJsora. JIikyBaHHSI XBOpUX
Ha [1]I mpoBoauaM KOMOIHOBAaHUM TpernapaToM, 10 CKIaay sSIKO-
TO BXOIATh CTaHIAPTU30BaHUI ekcTpakT Vitex agnus castus L.,

iHmo-3-Kap6iHon, 3,3-IuiHAoIiI-MeTaH, eKCTPaKT macudiopu,
eKCTpaKT KalihopHilicbKoi elonblii. Pe3yasmamu. B pesynbraTi
JIiKyBaHHS Y XBopux Ha [1]] 3HauHO 3MeHIIIacs iHTEHCUBHICTh
60110, a'y 60 % Giib 3HUK MMOBHICTIO, Y BCIX 3HUK CTpaX OUiKyBaH-
HS1 HACTYIHOI MEHCTpYyallii, 3HaYHO 3MEHIIWJINCS ITPOsSIBU BereTa-
TUBHO-CYIMHHOI cucTeMu (3 17 mo 3 % mallieHTOK), BereTaTUBHi
(Bim 10 mo 0 % xBopux), MeTaboiuHi ¥ eHmoKpuHHI (Bin 13 mo
0 % xBOpHX) pO3/TaaM Ta PO3aaau eMOLINHO-TICUXiYHOI chepu
(Bim 23 no 7 % xBopux). Yepes 1 micauib mic/st JiKyBaHHS MOJIM-
HIEHHs sIKOCTi kuUTTs BigzHayamu 70 % (21/30) nauienTtok 3 11,
a minBuIIeHHS npate3natHocTi — 60 % (18/30), uepes 2 micsti —
93 % (28/30) i 83 % (25/30) BinnoigHo. B X0mHOI Malli€HTKY i/
yac JIiKyBaHHSI He OyJI0 BUSIBJIEHO MOOIYHUX edeKTiB. Bucnosku.
3 omsiny Ha GesreKky Ta BUCOKY TepamneBTUYHY edeKTHBHICTb
rperapaT Ha OCHOBi eKCcTpakTy Vitex agnus castus MOKHa peKo-
MEHAyBaTH IJis JTiKyBaHHS MOJIOAUX XBopuX i3 11 TpuBamicTio He
MEHILE TPhOX MiCSIIiB.

KirouoBi ciioBa: meHcTpyanbHMii 6iib; TODMOHAIBHMIA OanaHc;
repBUHHA TUCMEHOpest
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AVHOMIKO eHAOKPUHHUX TA OOMIHHUX 3pYLUEHb
Y NALIEHTIB 3 iLLeMIYHOIO XBOPOOOIO cepL,
LYKPOBUM Aia6eTom 2-ro tuny
| METAOOAIYHUM CUHAPOMOM
NP AiKYBOHHI TEAMICAPTAOHOM

Pe3stoMe. AkTyanbHicTb. B3aeMo3B 130K peHiH-aHrioTeH3uHOBOI Ta rinotanamo-rinogizapHoi cuctem — naro-
reHeTn4Ha naHka 6aratbox KOMopOIigHNX 3aXBOpPoBaHb, 30Kpema Lykposoro giabety (LUM) 2-ro tuny Ta ilemiy-
Hoi xBopobun cepys (IXC). 3auikaBrieHicTb ropMoHaibHUX CTPYKTYP 5K rinogpiaa, rinotanamyca, Tak i nepughepuy-
HUWX OpraHiB eHAOKPUHHOI cucTemu nigTeepaxeHa B 6aratbox poboTax. HasBHICTb CrifibHUX JIAHOK naToreHesy
Vi perysmioro4mx YNHHWKIB 3MYLLIYE LLYKATH HOBI METOAM NaTOreHeTUYHOro JliKyBaHHs1, ki 6 Masin KOMIIIEKCHY Lito
Ha KoMopbiaHy narosorito. OgHUM i3 Takux HanpsIMKIB NiKyBaHHS € 3aCTOCyBaHHS TesMicapTaHy — 6J10KaTo-
pa pevenTopis aHrioteH3unHy-2. OfHaKk 3MiHW rOPMOHAsIbHOro cTatycy, JiMigHOro CreKkTpa, Lo XxapakTepuayoTb
CTaH nauieHTa B npoLeci NiKyBaHHS, 3a/IMLLAITbC BUBYEHUMU HELOCTATHLO, LLO Vi 3YMOBJTIOE AOUINIbHICTL MpPo-
BeEHHS Lboro [ocrimkeHHs1. Meta BocniaXeHHs1: BUBYEHHSI ANHAMIKN eHOOKPUHHUX Ta OOMIHHUX 3pYLUEHb Yy
navieHTIB 3 iLLeMi4HOI XBOPOOOH cepusi Ta LiyKpPOBUM [iabeTom 2-ro Tury Ha T/1i MetabosnidHoro cuHgpomy (MC)
npy nikyBaHHi TenmicaptaHoMm. Matepiann ta metTogu. O6¢cTexeHo 51 nauieHTa (26 xiHok, 25 4onosikis) 3 IXC
Ta Y/ 2-ro tuny, SKui BUHUK Ha T/1i MeTabosivHOro cuHapomy. JocnigxeHHs npoBoaniock B ymoBax J1bBiBCbKO-
ro 0671acHOro AepXaBHoro KiiHiYHOro NikyBasibHO-LIarHOCTUYHOIO eH[OoKpyHonorivHoro yeHTpy t1a KHI «[Tsta
MicbKa KIiHiYHa slikapHsa M. JTeBoBa» . [NayieHTiB nogineHo Ha ABi rpyrnv — JOCAIgHY Ta rpyrny nopiBHAHHS 3a51EXKHO
Bif Npu3Ha4YeHoro sikysaHHsA. [Jo gocnigHoi rpynu (n = 27) ysivn xsopi Ha IXC ta L[ 2-ro tuny (Ha 11i MC)
(xiHok — 14, YonoBikiB — 13), Aki oTpumyBanu TenmicaptaH 80 Mr/4oby Ta cTaHgapTHy Tepanito. [pyry nopis-
HsIHHS cTaHoBunn 24 xsopi Ha IXC Ta L[] 2-ro tuny (Ha i MC) (xiHok — 12, 4onosikis — 12), AKi oTpumyBanmn
cTaHgapTHy Teparnito. [Jo KOHTPOIbHOI rpynu BBiviLLIM 40 npakTU4HO 340poBuX OCio (Yomosikie — 17 (42,5 %),
XiHok — 23 (57,5 %)). Ob6CTexeHHs npoBeAeHe npy HaAXomKeHHI 4O cTalioHapy v Yepes oamH Micslb nicsis rno-
Yarky fiKyBaHHS. Y nauieHTiB BU3Ha4am piBeHb rpoiakTuHy, KOpTU30sy, BiflbHOrO TUPOKCUHY Ta TUPEeOTPOrNHOro
ropMOHa, a TaKoX roKa3HWKW NinigHoro criekTpa. Pe3ynbratu. Y pob6oTi JOCTIAXEeHO ANHaMIKY PiBHIB rposiak-
TUHY, KOPTU30J1y, BilIbHOrO TUPOKCUHY Ui TUPEOTPOIHOro ropMoHa y xsopmx Ha IXC ta L[ 2-ro tuny, ki BUHUK
Ha i MC, go nikyBaHHs Ta Yepe3 oguH MicsLb nicss nodYaTKy npuioMmy TenmicaptaHy. 3rigHo 3 pesyrstatamm
AocCHifKeHb, BUSBIEHI Taki 3MiHW FOPMOHAasIbHOro CrieKkTpa Ta NinigHoro obmiHy. PiBeHb KOPTU30s1y B [OCIAHIV
rpyni npy HagxXo4XXeHHi 4o cTalioHapy BipOorigHO He BIBPI3HABCS Bifl KOHTPOSIbHUX BEJINYUH, | Yepe3 0[nH MicsiLb
JIIKyBaHHs1 Big3Ha4anacsi TeHAEHUis1 4O MOro 3HVXKEHHS MOPIBHAHO 3 BUXIOHUM MOKa3HUKOM. Y rpyni NopiBHAHHS
Takox byrna Bif3Ha4yeHa TeHAeHUIs [0 3HUKEHHS PIBHS KOPTU30J/1y BITPOJOBX CTaH[aPTHOIO JliKyBaHHSI NMOPIBHAHO
3 rnoyatkoBuMm riokasHmkom. OTXe, 5K JliKyBaHHs Te/IMicapTaHoM, Tak i cTaHgapTHa Tepanisi CripusitoTb TeHAeHUi
10 3HVKEHHS PiBHSI KOPTU30:1Y. PiBEHb MponakTuHy B XIHOK AOCIAHOI rpynu 4O MoYaTKy CTalioHapHOro JikyBaH-
HS1 CTaTUCTUYHO 3HaYyLLe HE BIAPI3HABCA Bif 3Ha4Y€Hb KOHTPOJO | YHEpe3 O[MH Micsaub JTiKyBaHHS BiporigHo 3poc-
TaB., TOAI K Y XIHOK rpyrnu ropiBHAHHSA BIIPOKOBX JiKyBaHHS Big3Hadyanacs inLle TeHAEeHUIs 4O MOro 3pOCTaHHS.
PiBeHb rponakTuHy B YOJI0BIKIB AOCI[HOI rpynu Ha Mo4YaTKy CriocTepexeHHs1 6yB BipOrigHo BULUMM Bif 3Ha4€Hb
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KOHTPOIIO, YrIPOAOBX JliKYyBaHHs i3 3aCTOCYBaHHAM TesiMicapTaHy CTaTUCTUYHO 3HaqyLLe MigBuLYMBCS, TORI K Y
rpyri MOPIBHSIHHS MOKA3HWUK LIbOro ropMoHa BrpOAOBX JiKyBaHHS BiporigHo He 3miHoBascsi. OTxe, criocTepira-
J10Ch BiporifHe 3poCcTaHHs PiBHS MPONaKTUHY B XIHOK Ta YOJOBIKIB y rpoueci flikyBaHHs TenimicapTaHoM. PiBeHb
TUPEOTPOINHOIro ropMoHa B NauyieHTiB JOCIAHOI rpynu [o NiKyBaHHS 6yB BiporigHO BULLMM LLOAO KOHTPOJIIO, CTa-
TUCTUYHO 3HAYYLLe 3HUXXYBaBCS BIPOLAOBX JliKyBaHHSI Ha BIAMIHY Bifl NaUIEHTIB rpyru nopiBHHHS, Y SIKUX piBeHb
TUPEOTPOIIHOIrO ropMOHa rpy TeHZEeHUI 40 NiABULLEHHST Ha oYaTKy CrIOCTePEeXeHHs1 BIPOLAOBX JliKyBaHHS Bipo-
rigHo He 3MiHOBaBcsl. BiporigHe nigBULLEHHS PIBHS BiflbHOrO TMPOKCUHY OYJ10 XapaKTepHe 471 nayieHTiB oCrig-
HOI rpynv BripoJOBX JiIKYBaHHS, TOAI SIK MOKA3HWK BiflbHOrO TUPOKCHHY B MAaLiEHTIB rpyny nopiBHSHHS B npoLyeci
JIIKyBaHHS1 BiporigHo He 3MiHoBaBcs. JlinigHuvi CrnekTp y nayieHTiB | 4OCTIZHOI rpynu, i rpynv MOpPIiBHSHHSA XapakTe-
pu3yBaBcs BIPOrigHUM MigBULLEHHSIM PiBHS TPUITIiLepuaiB, X0NecTepuHy NinonpoTteiniB AyXe HU3bKOI LYifIbHOCTI
Ta BIpPOrigHUM 3HWXEHHSIM MOKa3HWKa XONeCTEPUHY NinonpoTeiniB BUCOKOI LifIbHOCTI. 3acTocyBaHHA B cknagi
cTaHgapTHOI Tepanii TenimicapTaHy CyrnpoBOAXYBasioCb CTATUCTUYHO 3HAYYLLMM 3HVXKEHHSIM DIBHS 3arasibHoro
XonectepuHy (y mMexax pegepeHTHUX 3HaYeHb), TPUITiLepuaiB, XoNecTepuHy inonpoTeiis HU3bKOI LifTbHOCTI
Ta XorecTepuHy ninonpoTeiniB Ay>Xxe HU3bKOI LYifIbHOCTi. BUCHOBKM. 3acTocyBaHHS TeIMicapTaHy B CKagi KoMri-
JIeKCHOI Teparii cripusie 3HUXXeHHIo piBHS kopTuaony (p > 0,05), BiporigHoMy NiABULLEHHIO 3Ha4YeHb MPOSIaKTUHY B
XKIHOK Ta Y0/10BIKIB (Y MeXax peepeHTHUX 3Ha4eHb), BiporigHOMY 3pocTaHHIo BT4 Ta, BiAMoBigHO, 3MEHLLEHHIO
PIiBHSI TUPEOTPOMNHOro roPMOHa, L0 CBIAYUTL PO yHacTb TesMicapTaHy B KOPEeKLii nopyLueHb MeTaboniaMmy, 30-
Kpema nposiBiB CyO6KIIiHIYHOro rinoTnpeody. TenmicapTaH cripyUaTMBO BIIIMBAE HA JiNigHWY CIIEKTP KPOBI, Biporig-
HO 3HVXXYHOYN 3HAYEHHS] 3arasibHOro XonecTepuHy, TPUMIUepuaiB, XonecTepuHy finonpoTeinis HU3bKOI LibHOC-
Ti, @ TAKOX XONeCTEPUHY JINONpoTeIiB AYXe HNU3bKOI LYiTbHOCTI.

Kno4oBi cnoBa: tenvicaptaH; KOpTU30J1; NPONAKTUH, TUPEOTPOIHUK FrOPMOH; iLLeMidHa XBopoba cepusi; Liy-

KpoBu¥ giabet 2-ro tury

Bctyn

Penin-anriorensnHosa cucrema (PAC) — o0’ekr uuc-
JICHHUX JTOCJIIXEeHb SIK PeryJsTop BOIHO-COJIHOBOIO 00-
MiHy Ta aprepianbHoro Tucky [1]. Cucrtemuuii Bruims PAC
OO0YMOBJICHUI JIOKaJli3alliel0 aHTiOTEeH3MHOBUX PELIENTO-
piB y 6aratbox opraHax i cucremax. Tomeoctas PAC min-
TPUMYETHCS 3aBASIKM HasIBHOCTI IBOX TUITiB PELIENITOPIB 10
aHrioreH3uny ll: perenTopiB mepuioro Ty, siKi CIIpUsi-
I0Th BA30KOHCTPUKIIiil Ta MalOTh aHTUHATPIAYPETUYHUH Ta
npo3anajibHuil eheKTr, Ta PeUenTopiB APYroro TUILY, IO
BiITIOBiTAIOTh 3a Ba3oAMjIaTAalIil0, HATPillype3, MalOTh IIPO-
TU3anaJbHUM ePEeKT i MPOTUIICKHY — 3aXMCHY JIil0 B pery-
JISILIT apTepiaJbHOTO TUCKY [2]. IncOanaHc MiX BILUIMBOM
Ha IIi JBi JAHKW PETYJISLil CIIPUsiE BAHUKHEHHIO CepIIEBO-
CYIMHHMX, aBTOIMyHHMX 3aXBOPIOBAHb Ta CUCTEMHOTO 3a-
naysieHHs [3].

AnrioteH3uH Il reHepyeTbcs SIK «MicLIeBUMU», He3a-
JIEXXHUMU PEHIH-aHTIOTeH3MHOBUMM CUCTEMaMU, JIOKali-
30BaHUMU B CyIWHaX, XXUPOBI TKaAaHWHI, MiIILTyHKOBI
3aj103i, KOpi HAAHUPHMKIB TOIIO, TaK i «LIEHTPAJIbHOIO»
PAC [4].

Mo6pe Bigomuii B3a€MO3B’SI30K PEeHiH-aHTiIOTEH3UHO-
BOI Ta rimortajzaMo-rinogizapHoi cuctem. lllirsxom akTh-
Ballil pelienTopiB A0 aHTioTeH3MHY | Tuy, 1110 po3TaiioBa-
Hi B CTPYKTYpax roJIOBHOTO MO3KY, BiIOYBa€ThCS aKTUBAILisI
TOPMOHIB TirnorajaamMo-rinodiz-HagHUPHUKOBOI OCi i pery-
JIIOIOTBCSI CTPECOBI Ta 3amajibHi peaxiii [S].

Bimomo, mo anrioreHsun Il Gepe y4acTh y perymsiiii
cekpellii mpoJlakTUHY. EXCIipecielo KOMITOHEHTIB peHiH-
AHTIOTEH3MHOBOI CHUCTEMM B aJUIIOLIMTaX KMPOBOI TKa-
HUHMU TIOSICHIOETBCS 11 TATOTEHETUYHUI B3aEMO3B’SI30K 3
OXKUPiHHSIM IIJISIXOM CUHTE3Y HU3KU 0i0JIOTiYHO aKTUBHUX
PEYOBUH, OCOOJIMBO aHTIOTEH3MHOTEHY aJIUTTOLIUTaMU, 110
MPU3BOMIUTH JI0 apTepiaibHOI rimeprensii Ta MC [6].

3 ornamy Ha cnielugivHy Oifo, 0JJOKATOPU PeLenTopiB
anriotreHsuHy Il € mpemaparamu MaTOr€eHETUYHOTO JIi-

KyBaHHSI B 0ci0 3 11ykpoBuM niaderom (L) 2-ro tumy Ta
imemiuHoto xBopoboio cepus (IXC) [7]. HemocTtatHbo mo-
CJTiIKEHUM BBaXXalOTh 3MiHM TOPMOHAJIBHOTO CIIEKTpa Ha
¢oHi 11boro JIiKyBaHHS, SIKi BitoOpaXaloTh peakllilo IIiiic-
HOTO OpraHi3my.

Merta: BUBYEHHS OTUHAMiKW €HIOKPUHHMUX Ta OOMiH-
HUX 3pYyIIeHb Yy MAl€HTIB 3 illIeMiYHOIO XBOPOOOIO CepIist
Ta IyYKPOBUM [iaGeToM 2-TO TUIMY Ha TJIi MeTabOJiYHOTO
cunapomy (MC) nipu JiKyBaHHI TeJIMicapTaHOM.

MarTtepiaAu Ta meToamn

[licna oTpuMaHHSI MMCbMOBOI 3roAM Ha MPOBEACHHS
00CTeXXeHHS 3rimHo 3 mpuHUMIaMu [erbCiHChKOI aeKia-
pauii, KouBenuii Panu €Bponu npo npasa JOAUMHU Ta
OioMenMIIMHY 1 BiAIIOBiITHUMU 3aKOHAMU YKpaiHU y paH-
IIOMi30BaHUU CITOCiO i3 TTonepenHbOI0 cTpaTUdiKallic€lo 3a
HasBHicTio IXC ta LI1 2-ro tumny Ha T1i MC npoBeneHO
KOMILJIEKCHe o0cTexkeHHs1 51 mauieHTa (26 XiHOK, 25 4uo-
JIOBiKiB), $IKi JIiKyBaJIUCh Y JIbBIBCbLKOMY OOJIaCHOMY Jiep-
2KaBHOMY KJIiIHIYHOMY JIiKyBaJIbHO-IiarHOCTUIHOMY €HI0-
kpuHoJjorivuHoMy 1ieHTpi Ta KHIT «IT’sTta Mickka KitiHiuHa
JikapHs M. JIbBoBa».

HocnimkeHHsT cxBajieHe 10 BUKOHaHHS KOMiCi€to 3 -
TaHb €TUKM HAYKOBMX TOCHIIXKEHb, €KCIEPUMEHTATbHUX
po3pobok i HaykoBux TBOpiB JIHMY imeni [anuna Ia-
Jmibkoro (22.05.2019 p., mporokos Ne 5).

XBOpUX IMOIIJIEHO HA IPYIIX 3aJI€3KHO Bi/l IPU3HAYEHOIO
JikyBaHHs. Jlo nepiuoi rpynu yBiitnum 27 xsopux Ha [XC
ta LI/1 2-ro Tuny Ha Ti1i MC (mocainHa rpyna: XiHoK — 14,
4OJIOBiKiB — 13), gKi mpuiiManm OJIOKATOp pPelLenTOpiB
aHrioteHsuny Il teamicapran 80 mr/mo0y Ta cTaHIApTHY
Tepamito. OO0CTeXXeHHsI TTPOBEASHO P HAAXOMKEHHI Ia-
LIiEHTIB y cTailioHap i yepe3 1 Mic. micyisi ToYaTky Takoro
JIiKyBaHHS. [pyny nopiBHSHHS ctaHOBWIM 24 XBopi Ha IXC
ta LI1 2-ro Tumy, mo BuHUK Ha T1i MC (kiHOK — 12, 9oo-
BiKiB — 12), sIKi NpuiiMaau cTaHAapTHY Tepartito.
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[ d ]

J1o KOHTpoIbHOI Ipynu yBiiinuiu 40 mpakKTUYHO 310PO-
BUX 0cCi0 (dosoBikiB — 17 (42,5 %), xiHok — 23 (57,5 %)).

Kputepisimu BUKIIIOUeHHST OyM HAsSIBHICTh Y Malli€H-
TiB iHIIIOI CYIyTHBOI IMATOJIOTil, Y TOMY YMCJIi TOCTpUX Ta
XPOHIYHMX 3aXBOPIOBaHb Yy CTaii MaHidecTalii KIiHIYHUX
MPOSIBiB, OHKOJIOTIYHOI ITaTOJIOTi1 TOIIO.

Kputepisimu BKIIIOYEHHSI TALIEHTIB Y HTOCHIIKEHHS
oyu Bepudikosani IXC ta I/ 2-ro Tumy, 110 BUHUK Ha
i MC (3 HagBHicTIO oxxupinHa [I—111 crymens).

HiarHo3 MC BcTaHOBTIOBAJIN 3TiIHO 3 ITiaTHOCTUYHM -
mu kputepigmu International Diabetes Federation (IDF).
Bepudikaliiro oXUpiHHS MPOBOAWIM 3TiTHO 3 pEKOMEHIa-
uistmu European Association for the Study of Obesity.

Hiarao3 IXC BcTaHOBIEHO HA OCHOBI KIIIHIYHUX JaHUX,
BIIMOBIZHO 10 peKoMeHaalili €BpOINeiicbkoro ToBapu-
CTBa KapmaioJIOoTiB, a TaKOX AMEPHUKAaHCHKOI acoliallii cep-
1. BkimtoueHi y mocaimkeHHsT TalieHTH MaJld CTaOiIbHY
(3rigHO 3 pe3yabraTaMu Npodu 3 QizMYHUM HaBaHTaXKEH-
HSIM — BesjoeproMetpii) creHokapaito [—IT DK (3a kiacu-
dikariero Kanancbkoi acoitiallii KapaioJioriB) Ta ceplieBy
HenmoctaTHicTh [-I1 @K (3rinHo 3 NYHA).

Hiarnos LIJ1 2-ro TuIly BCTAaHOBJIIOBAJIU BiMOBIIHO 10
CcyMicHHUX peKoMeHaaliii American Diabetes Association Ta
€BpornelichKoi acottianii 3 BuBueHHs1 L] oo KpurepiiB
npiarHocTuku LIJI: mpu piBHi riikewmil HaTiie 7,0 MMOJIb/J
i BUIIIE Ta piBHI IJIiIKO3MJIBOBAHOTO TeMOIJIO0IiHY BUIIE Bif
6,5 %. Kpurepiem mudepenmianii LI/l Ha KoMITeHCOBaHY
Ta IEKOMIIEHCOBaHY CTalii OyB piBeHb INIIKO3MJIHOBAHOTO
remMorJji00iHy, 3rigHo 3 pekomeHalissMu IDE

[ OLIIHKM CTaHy JIiMiAHOro OOMiHY BM3Hayaau I1O-
Ka3HUKM 3araibHoro xojiectepuHy (3XC), xollecTepuHy
JinonporeiniB HU3bKoi 1ibHocTi (XC JIMTHIL), xonec-
TepuHy JinonporeiniB Bucokoi minsHocTti (XC JIIIBII),
tpurninepuais (TT). XC JITTHLL o6uncntoBaiu 3a hopmy-
soto W.T. Friedwald: XC JITTHLLL = 3XC — (XC JITIBLL +
+TI/2,2), Mmosnb/i.

V BcixX mali€eHTiB JOCTiIXEHO BMICT KOPTHU30Jy, MPO-
naktuny, BT4, TTI. Koptu3on BU3HAYaIM METOAOM iMy-
HodepmeHTHOro aHamizy (IPA) 3a mormomoroio Habopy

peaktuBiB «IC-IDA-Crepoin-Koptuzon» i3 3acTocyBaH-
HSIM MOHOKJIOHabHUX aHTUTIA. PiBHi TTT, BT4 BuBYanu
METOJIOM TBepao(da3sHoro iMyHOMDEpMEHTHOIO aHaji3y 3
Habopom peakTuBiB «1C-IPA-Tupoin-TTI». [TponakTun
Bu3Havaiu Habopom peareHTiB «JCY-IDA-TIponakTun»
MeTomoM [DA.

CraTucTUYHY 00pOOKY MPOBENEHO 3 JOIMOMOIOIO IPO-
rpamMu Microsoft Excel. [Ipy mopiBHSIHHI ImapaMeTpiB y
JIBOX He3aJIexKHUX rpynax BukopucraHo U-kpurepiii MaH-
Ha — YiTHi. CTaTUCTUYHI XapaKTePUCTUKHU IIOJAHO y BU-
IS i MeJliaHu, HUSKHBOTO Ta BEPXHBOTO KBapTUIIiB. PiBeHb
3HAYMMOCTI npuiimanu 3a ymonu p < 0,05.

PesyAbTaTH

Pesynbratu mocitigkeHHsI 0COOJIMBOCTEl TOPMOHAJb-
HOTO CTaTyCy Ipu HAaJIXOIKEHHI y cTailioHap i uepes 1 Mic.
ITiCJIs TTOYaTKY JIiKyBaHHSI HaBeJeHO B Ta0. 1.

OT1:xe, pe3ysbraTi, HaBeIeHi B Ta0JI. 1, BKa3yloTh Ha Xa-
paKTepHi 3MiHA TOPMOHAJILHOTO CTATYCY ITiCJISl JIiIKyBaHHS
TeJMicapTaHOM.

PiBeHb KOPTU30JTY NOCTiNHOI TPy A0 JIiIKyBaHHS CTa-
HoBuB 150,93 [123,79; 177,67] Hr/mi i BiporinHo He Bin-
pi3HABCS BiJl KOHTPOJBHUX 3HaueHb — 159,68 [115,32;
188,51] ur/ma (p = 0,88). YnpomoB:x JiKyBaHHs Y Taili-
€HTIB 1Ii€l TPYMU CIOCTepirajach TEHACHIIIST 10 3HKEHHS
piBHSI KopTu3ony — no 142,7 [125,74; 228,72] ur/mi 1o-
PiBHSIHO 3 iioro piBHeM 10 JikyBaHHs (p = 0,82). Ipyna
MTOPIBHSHHSA TaKOX XapaKTepu3yBajach TEHIEHIIIEI0 0
3HUKEHHSI PiBHSI KOPTU30J1y ITicIst JikyBaHHs (146,0 [133;
147,1] Hr/mu1) TOPiBHSIHO 3 10T0 3HAYEHHSIM 10 JIIKyBaHHSI
(156,47 [110,01; 195,87] ur/mi) (p = 0,45).

PiBeHb MpoiakTUHY Y XKiHOK AOCJIAHOI TPYIU A0 JiKy-
BaHHs ctaHoBuB 10,96 [6,94; 12,91] ur/mu, 6yB Ha piBHI
koHTpoo (10,9 [7,7; 15,4] ar/min) (p = 0,36) i miciis JTiky-
BaHHS BiporifaHo miaBuinuBces 1o 19,02 [13,64; 19,65] ur/ma
(p = 0,007). PiBeHb pOaKTHHY Y XiHOK IPYIU MOPiBHSIH-
HsI TTiCJIs JIIKyBaHHS BiporigHo He 3miHioBaBcs (11,6 [8,87;
14,42] ur/mi, p = 0,69) mono foro piBHA 10 JIKyBaHHS
(11,07 [9,35; 17,30] ur/mn) i moao kourpomo (p > 0,05).

Tabrmys 1. [IuHamika ropMoHasibHUX NOKa3HUKIB Ao i nicss niKkyBaHHs TesiMicapTaHOM

JocnigHa rpyna (n = 27) Fpyna nopiBHsAHHSA (n = 24)
KonTponbHa 0 nouatk Yepes 1 mic. Ao Wiy Hepes 1 mic.
Moka3Huk rpyna ’:JlﬁKyBaHHﬂy ni?(yBaHHﬂ . NiKyBaHHs . JIIKyBaHHs
(n=40) i3 3acTOCYBaHHAM | i3 3acToCyBaHHsM | > SAaCTOCYBaHHAM | I3 3acTOCyBaHH:AM
c - CTaHAAPTHOI CTaH[apTHOI
TenmicapTaHy TenmicapTaHy e Ee e
KopTuson, 159,68 150,93 142,7 156,47 146,0
Hr/Mn [115,32; 188,51] [128,79; 177,67] [125,74; 228,72] [110,01; 195,87] [133; 147,1]
MponakTuH 10,9 10,96 19,02 11,07 11,6
(k.), HF/Mn [7,7; 15,4] [6,94; 12,91] [13,64; 19,65]"* [9,35; 17,30] [8,87; 14,42]**
MponakTuH 7,15 9,58 12,42 8,04 8,86
(4on.), Hr/mn [6,70; 9,50] [8,16; 13,77]* [11,79; 18,24]** (7,62; 10,28] (7,6; 10,97]**
1,91 2,92 1,96 2,61 2,67
TTE, MkOBN | 10.97: 2,94] [1,78" 3,76]" [1,14: 3,11]" [1,83; 3,09] [1,45; 3,94]
1,38 1,16 1,39 0,93 1,0
BT4, Hr/an [1,20; 1,50] [1,01; 1,3]* [1,24; 1,7]* [0,85; 1,41] [0,97; 1,07]**

TMpumiTku: * — BigMIHHICTb MOPIBHAHO 3 rPYror KOHTPOJo BiporigHa (p < 0,05); * — BiAMIHHICTb MiX NMokKa3HUKa-
MU Npyu HaAXO[XEHHI y cTalioHap i 4epe3 1 mic. nicnsa no4artky nikyBaHHs BiporigHa (p < 0,05); ** — BigMIHHICTb
MiXX MOKa3HUKaMu [OCIAHOI rpynun Ta rpynu rnopisHsHHA Yepe3 1 mic. nicns nikysaHHs BiporigHa (p < 0,05).
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Cuin BiIMiTUTH, 1110 3HAYEHHSI ITPOJIAKTUHY Y KiHOK TOCITi/I -
HOI TpyIu TICJISI JIIKyBaHHS BipOTiZIHO TIEpeBUIIYBaIU TaKi
y XiHok rpynu nopiBHsiHHS (p = 0,002). OTke, ynmpomoBxk
JIIKYBaHHS i3 3aCTOCYBaHHSIM TeJIMicapTaHy CIIOCTEPirajoch
BipOTiIHE MiABUILEHHS PiBHS MPOJAKTUHY Y XKiHOK.

PiBeHb mposlakTUHY Y YOJIOBIKiB JOCiAHOL TPYIIH 0 JTi-
KyBaHHsT ctaHOBUB 9,58 [8,16; 13,77] Hr/mu1, OyB BiporigHO
BMIIUM TOPIiBHSIHO 3 KoHTposieM (7,15 [6,70; 9,50] Hr/m,
p = 0,0003), micis JiKyBaHHS TeJIMicapTaHOM ITiIBUIINB-
cs no 12,42 [11,79; 18,24] ur/ma (p < 0,05). ¥V naitieHTiB
TPYIIM TIOPIiBHSHHS PiB€Hb MPOJAKTUHY BIPOIOBXK JIKY-
BaHHS BipoTiIHO He 3MiHIoBaBcs (8,86 [7,6; 10,97] Hr/Mi)
LI0I0 #oro piBHA 0 nikyBaHHs (8,04 [7,62; 10,28] ur/mu,
p=0,53) i OyB HUKYUM TIOPiBHSHO 3 TAKUM ITiCJIs JIIKyBaH-
Hs 'y nocaifHii rpymi (p = 0,0029).

Otxe, YIIPOIOBXK JiKyBaHHS TeJIMiCApTaHOM Y YOJIOBi-
KiB T€X CITOCTEPITraJoch BipoTigHE MiABUIEHHS PiBHS MPO-
JIAKTUHY.

PiBeHb TMPEOTPONTHOTO TOPMOHA B MAILIEHTIB JOCTiTHOL
TPYIU 110 JTiKyBaHHsI ctaHOBMB 2,92 [1,78; 3,76] MxOn/m,
OyB BuLIKUM 11oa0 KoHTposo (1,91 [0,97; 2,94] mxOn/mn,
p <0,05), 3HMKYBaBCs BIIPOIOBXK JIiKyBaHHs 10 1,96 [1,14;
3,11] mxOn/nn (p = 0,04). Y nauieHTiB rpynu mopiBHIH-
H$I piBeHb TUPEOTPOITHOTO TOPMOHA TTiCIIs JTiKyBaHHST (2,67
[1,45; 3,94] mMxOn/mn) BiporigHO He 3MiHIOBAaBCS 1100
iioro piBHA mo JikyBaHHs (2,61 [1,83; 3,09] mxOmn/mi,
p=10,88).

TlamieHTn mocaigHOI Tpyny XapaKTepu3yBaauCh MiIBU-
ILIEHHSIM PiBHSI BiJIbHOTO TUPOKCUHY micisi tikyBaHH: (1,39
[1,24;1,7] ur/mn, p = 0,02) 111010 1OTr0 piBHS 10 JiKyBaHHS
(1,16 [1,01; 1,3] Hr/mn) (ocTaHHi OYB HUKYMM Bill KOHT-
posibHuX 3HaueHb — 1,38 [1,20; 1,50] ur/an, p < 0,05). Bi-
POTiTHO He 3MiHIOBaBCS PiBeHb BIILHOTO TUPOKCHHY BIIPO-
noBxk aikyBanHs (1,0 [0,97; 1,07] Hr/nn) y nauieHTiB rpynu
MOPIBHSAHHS 110J0 oro piBHA 1o JikyBaHHs (0,93 [0,85;
1,41] Hr/mwt), 3aJIM1IaI0YUCh HUKYUM MTiCIIs JTiIKyBaHHS T10-
PiBHSHO 3 TakuM gociigHoi rpynu (p = 0,001).

JnHaMiKy JiIiaIHOTO CIIeKTpa KPOBi Ha TJIi JiKyBaHHS
TeJMicapTaHOM BifoOpaXkeHo B TalJI. 2.

PiBeHb 3arajibHOTO X0JIECTepUHY Y TIALIIEHTIB OCIIiTHOT
rpynu 1o JiKyBaHHs ctaHOBUB 5,2 [4,51; 5,41] MmMomb/1 i
MaB TEeHIIEHIIi0 IO TiIBUILIEHHS TTOPiBHSIHO 3 KOHTPOJIEM
(4,8 13,89; 5,19] mmonb/a, p > 0,05). 3HUKEHHS fioro 3Ha-
yeHb 10 4,01 [3,36; 4,45] MMoOJIb/1T criOCTepirajioch Ha T
JlikyBaHHS$ TesnmicaptaHoMm (p = 0,02), ocraHHi Oyiu Bipo-
TiIHO HUKYMMM TOPiBHSIHO 3 KoHTposeM (4,8 [3,89; 5,19]
mmonb/a, p < 0,05). [pyna nmopiBHSHHST XapakTepu3yBa-
JlIach JIMIlle He3HAYHOIO TEHIEHIIEI0 10 3HVKEHHST PiBHS
3arajJibHOr0 XOJIECTepMHY BIIPOAOBXK JIiKyBaHHS: 3 5,17
[4,21; 6,2] Mmonb/n 1o 5,10 [4,05; 6,0] mmoie/it (p > 0,05).
[lopiBHIOIOUM pe3yabTaTU JIiKyBaHHS, CJil BiI3HAYUTU
BipOTiHO HMXXYi TOKa3HUKU 3arajlbHOrO XOJIECTePUHY
y Mali€HTIiB AOCTIAHOI TPYMU OO0 TPYMNU ITOPIBHSIHHS
(p =0,04).

[ligBUIIEHUI 11100 KOHTPOJIIO PiBeHb TPUIILIEPUIiB
(1,89 [1,62; 2,6] mmonb/1, p < 0,05) y mawieHTiB TOCTiA-
HOI TPYIM BipOTiAHO 3HMXXYBaBCSI BIIPOJOBX JiKyBaHHS
teamicapranoM — o 1,57 [1,18; 2,0] mmons/a (p = 0,02).
VYMicT TpurminepumiB y IALi€HTIB TPYIW IIOPiBHSIHHS
(1,9 [1,41; 2,47] mMonb/a 10 JIiIKyBaHHS) HEe 3MiHIOBaBCS
BIPOJOBX JiKyBaHHS, 3ajiMlIalouMch Ha piBHi 1,93 [1,49;
2,12] mmonw/nt (p > 0,05).

Pisenr XC JITIBII y maiieHTiB AOCAiNHOI Tpynu 10
sikyBanHs (0,98 [0,55; 1,1] mmoinb/) OyB BipOTiqHO HUX-
YUM MOpiBHSIHO 3 KoHTposeMm (1,25 [1,03; 1,54] mMonb/1,
p=0,00018), ynmpomoB:xK JIiKyBaHH:I i3 TeIMicapTaHOM Bipo-
rigHo He 3minmBcs (0,98 [0,81; 1,16] Mmonb/n, p = 0,6477)
i 3aJIMIIABCS BipOTiIHO HIKYMM, HiXK Y KOHTPOJIbHIM rpyIti
(1,25 [1,03; 1,54] mmomnnb/m, p = 0,0000065).

Pisenp XC JIITHI y nauieHTiB OOCHiTHOI TPYyIU 10
JlikyBaHHS1 TenmicapraHom (3,42 [2,89; 4,04] mMomb/n)
BiporiIHO He BiApi3HsBcs Binm kKoHtpomwo (3,24 [1,87;
3,54] mmonb/a, p > 0,05), miciis 1iKyBaHHS BipOTiIHO 3HU-
suBcs 1o 2,0 [1,5; 2,84] mmounb/n. Ipyna mopiBHSIHHS Xa-
paktepusyBanach 3HauyeHHsiMU XC JITTHIII o nikyBaHHS
Ha piBHi 3,47 [2,55; 4,09] MMosib/7, Tiicst TiKyBaHHSI — Ha
piBHi 3,44 [2,91; 4,65] mmonb/1 (p = 0,6). [MTokazHuku XC
JITHIIL micnsg mikyBaHHSI y AOCHIOHINA rpymi Oyau Bipo-

Ta6bnunuys 2. [luHamika nokasHUKIB ninigHoro crieKTpa Ao i nicns sikyBaHHS TesiMicapTaHoOM, MMOJIb/J

[ocnigHa rpyna (n = 27) Fpyna nopiBHsAHHS (n = 24)
KoHTponbHa Io nouvatky Yepes 1 mic. Ao nouarky Hepes 1 mic.
flokasHmk rpyria niKyBaHHs niKyBaHHA i3 3;c::gza:::mm i3 3:<;:gga:::mm
(n = 40) i3 3aCTOCYBaHHAM | i3 3aCTOCYBaHHAM CTaHAaypTHO'I' CTaHnaypTHo'l'
TenmicapTaHy TenmicaptaHy Tepanii Tepanii
3aranbHun . 5,2 4,01 5,17 5,10
xonectepun | 4813:89:5,19] [4,51; 5,41] [3,36. 4,45]" [4,21: 6,2] [4,05; 6]**
: 0,85 1,89 1,57 1,9 1,93
Tpurniuepnm |14 59:°6 941 [1,62; 2,6]" [1,18; 2,0]"* [1,41; 2,47) [1,49; 2,12]*
1,25 0,98 0,08 0,97 0,905
XC nnsLy [1,03; 1,54] [0,55; 1,1]* [0,81: 1,16} [0,805; 1,26]* [0,79; 1,15]
3,24 3,42 2,0 3,47 3,44
XC JTNHLY [1,87; 3,54] [2,89; 4,04] [1,5; 2,84]* [2,55; 4,09] [2,91; 4,65]**
XC NMAHLL 0 32'_38 43 0,91[0,74: 1,25/ | 071[0,54;0,9]* | 0,86[0,64;1,13]" | 0,83[0,68; 0,96

TMpumitku: * — BiAMIHHICTb MOPIBHAHO 3 rPYHoO0 KOHTPOJIO BiporigHa (p < 0,05); * — BiAMIHHICTL MiXX NMOKa3Hu-
Kamu Bripo[oBX JliKyBaHHS BiporigHa (p < 0,05); ** — BiAMIHHICTb MiXK MOoKa3HUKamMu BOCAIAHOI rpynn Ta rpynu
nopiBHAHHS Yepe3 1 mic. nicnsa nikyBaHHs BiporigHa (p < 0,05).
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rinHowo Hukuumu (2,0 [1,5; 2,84] MMOJIb/JT) LIOHO TPYITU
TOPiBHSHHS TTics JTikyBaHHA (3,44 [2,91; 4,65] MMob/1I,
p=0,001).

PiBenb xojecTepuHy JHITONPOTEimiB mIykKe HU3BKOIL
mwizeHocTi (XC JIMAHIL) y nauieHTiB mOCHigHOI Tpy-
M 1o JikyBaHHs craHoBuB 0,9 [0,74; 1,25] mmonb/n, 6yB
BipOTiZHO BUIIMM TOpiBHSAHO 3 KoHTpojem (0,39 [0,31;
0,43] mmouib/11, p < 0,05), BiporigHo 3HMXKYBaBCS BIIPOIOBX
JliKyBaHHA TeaMicaptaHoM (mo 0,71 [0,54; 0,9] mmonb/m),
toni sk piBeHb XC JITIIHILLL nmaiiieHTiB rpynu MOpiBHSIH-
HS MaB JIMIIE TEHIEHIIi0 10 3HmkeHHs — 3 0,86 [0,64;
1,13] mmoub/n 1o 0,83 [0,68; 0,96] mmoinb/it (p = 0,42).

O6roBopeHHs

Y nauieHTiB IOCHIIHOI Ipynu BIPOAOBX JiKyBaHHS
TeJIMicapTaHOM CIOCTepirajii TeHIEHIi0 10 3HWXEHHS
PiBHSI KOPTU30J1y Ta BipOTiHE MiIBUILEHHS PiBHS MPOJIaK-
TUHY (Y MeXax pedepeHTHIX 3HaueHb) — SIK Y 3KiHOK, TaK
i B YOJIOBIKiB.

TenaeH1is1 10 3HUXKEHHST PiBHSI KOPTU30JTy OyJia BiaMi-
YyeHa i B TpyIi nopiBHsAHHS. Lle mo3uTUBHUIT pe3ysbTaT SIK
BiMOBiAb HA 3araJbHOMPUIHAITE JIIKyBaHHSI, TeJIMicapTaH
Ha OUWHAMIiKy KOPTU30Jly He BIUmMBaB. Hamri pesymbsratu
MOpPIBHSIHHI 3 pe3yJbTaTaMy, OTPUMAHUMU iHIIUMM J10-
cligHuKamu [8].

CyriepewInB1UM y YMCJEHHUX HAYKOBUX JOCITiKEHHSIX
[9] € TpakTyBaHHSI poji Pi3HMX 3HAYEHb MPOJAKTUHY 3a
HasgBHOCTI cTtabimpHOI IXC [10], LI 2-ro Tumy [11], iioro
BIUIMBY Ha JiMigHUiIl Ta ByrieBogHuii oomiH [12]. Hass-
HICTb IIIMPOKOTO ialia30Hy HOpMaJIbHUX 3HAYEHb ITPOJIaK-
TUHY (1—25 MKT/JT) IEBHOIO MipOIO MOSICHIOE Ti MPOTUPIU-
ysl, sIKi BUHMKAIOTh MpY KJIiHIYHIN iHTepIpeTallii pi3HUX
3HauYeHb 1IbOTO TropMoHa. [IpojakTuH Topsia 3 KOPTU30-
JIOM € TOPMOHOM CTpECY, 3HaYEHHSI Oro 3pocTaioTh MpU
TOCTPUX CTaHaX, 30KpeMa IPpU TOCTPOMY KOPOHAPHOMY
cuHapowmi [13]. BruiuB TeamicapTaHy Ha pelienTopu aHrio-
TeH3uHy Il, okanizoBaHi Ha piBHI «rimoTajaMmyc — TiIllo-
Gbi3», 3yMOBIIIOE MOJIYJIIOIOUY [Ii0 Ha CEKpellit0o TOPMOHIB
rinodiza [14].

Tenmicapran mae crenudiuHy TPOIHICTh IO Hi€H-
edaJbHUX CTPYKTYp 4Yepe3 aHTiOTEH3WHOBI pPELenTOpHU
1 tumny, BuGipKOBO OJIOKYIOUM iX Ta Mil0UM KOMILJIEKCHO
yepe3 HOpMalti3allifo CITiBBIIHOIIEHHSI aKTUBHOCTI OCHO-
BHMX TOPMOHIB rinogiza, a came aipeHOKOPTUKOTPOIIiHY,
TUPEOTPOIIiHY, IPOJaKTUHY [15].

Lli perynsitopHi mpouecu 6e3mocepeIHbO BIUIMBAIOTh
Ha BereTaTuBHi (yHKIIil. BogHOouac mpoiakTUH perymoe i
MiATPUMYe MeTaboiaHmil ToMeoctas. Moro disionoriano
BUCOKI piBHIi K amanTUBHA peakilis 1Is1 3aXUCTy Bil MeTa-
OOMIYHMX PO3JIANiB BUBYEHI MPU OXUpiHHI. JlocmimkeHo,
110 (pyHKIliOHATIbHE TPAH3UTOPHE MiJBUILIEHHS PiBHS MPO-
JIAKTUHY € (hi3i0J0TIYHOI0 peaklli€lo Ha MeTaboJiuHi 3Mi-
HU [16]. OTXe, pe3yabTaTh HAIIOTO JOCIiIKEHHSI MOXYTh
CBIIUMTHU MPO CHPUSHHS TeJIMicapTaHy 3pOCTaHHIO PiBHS
MpOJaKTUHY (y MexXax pedepeHTHUX 3HAuY€Hb) 3 METOIO
KOpeKIlil HassBHUX MOPYIIEHb META00Ii3MY.

TupeoinHuit cTaTyc MDOCHIAHOI IPyNU y BUIJSIOL Tid-
ButieHHs1 TTT i 3HrkeHHs1 BT4 (y pepepeHTHUX Mexax)
MiATBEPIXYE Pe3yabTaTU KIiHIYHUX JOCTIIKEHb, 110 PO3-
LIHIOIOTH TIMOTUPEO3 SIK KITIOYOBY JIaHKY naTtoreHesy MC

[17]. IopymenHst mepudepuIHOi KOHBEpCil TUPEOITHNX
TOPMOHIB, 1110 CYITPOBOIKYE CUHAPOM HETUPEOiTHOI MaTo-
JIoTii, mocmimkeHo came B ocio 3 MC [18].

3amwxenHss TTT i migBuienust BT4 (y mexax pede-
PEeHTHUX 3HAa4€Hb) Y HAILIOMY JOCJIiI>KeHHI MOXKHA TPaKTy-
BaTU SIK KOPEKILil0 CyOKJTiIHIYHOTO TilmOoTUPeO3y.

JlocimKeHHS TiMiIHOTo CIeKTpa BIPOIOBXK JiKyBaHHS
TeJIMiCapTaHOM BMSIBUJIO TTO3UTHUBHI 3pYIIEHHS JIITiTHO-
ro CIieKTpa 3aBAsiku 3HUXeHHIo piBHsA 3XC (y Mexax pe-
¢epeHTHUX 3HauYeHb), Tpuriinepunis, XC JITTHIILL ta XC
JITIAHILL. e, oueBumHO, 3yMOBJIEHE BIUIMBOM TeJMicap-
TaHy Ha ekcnpecito reHiB-mimieHeid PPAR-y [19], ssnepuuit
pelenTop SKUX Ma€ 3JaTHICTh MiABUINYBATH YYyTJIMBICTb
1o incyminy, pieHb XC JITIBILL, 3MmeHIIyBatn crcTeMHe
3anajeHHsI, CUMIITOMM OKHCHIOBAJIBHOTO CTpeCy, PiBeHb
XKUPHUX KUCIIOT Ta Tpuriaiuepumis [20].

OTxe, 3acTOCyBaHHS TeJaMmicapTaHy B CKJaai KOMII-
JIEKCHOTO JIiKyBaHHSI, OUEBUIHO, CITPABIISIE TO3UTUBHUI
BIIMB Ha cTaH PAC, 1110, y CBOIO Uepry, CIIpHsIE TTOKPAIIeH-
HIO (PYHKIIOHAJBHOIO CTaHy TiloTajaMo-TinogizapHoi
cucTeM”, (PYHKIIII eHIOKPUMHHUX OpraHiB (IIUTOIIOAiOHOT
3aJ1031, HAAHUPHMKIB), HOpMaTi3allii JiMminHOro oOMiHYy.

BucHoBKkM

1. 3acTocyBaHHS TelMicapTaHy B CKJIali KOMIUIEKCHOL
Tepartii Cripusie 3HMXXKEHHIO piBHS KopTuzoiy (p > 0,05), Bi-
pOriZHOMY MiABMIIEHHIO 3HAYE€Hb IMPOJAKTUHY Yy KiHOK Ta
YOJIOBIKiB (Y Mexax pedepeHTHUX 3HaueHb), BipOTiTHOMY
3pocTtaHHo BT4 Ta, BinnosinHo, 3MeHIeHH!o piBHs TTT, 1o
CBiTUMTH MPO YJaCTh TeJIMicapTaHy B KOPEKIIil IMOpyIIeHb
MeTadoJ1i3My, 30KpeMa MPOosIBiB CyOKTiHIYHOTO TiMOTUPEO3Y.

2. TenmicapTaH CHpMSTAMBO BIUIMBA€ Ha JIMiTHUI
CITEKTP KPOBi, BipOTiTHO 3HMXKYIOUM 3HAYEHHS 3arajibHO-
ro xosnecrepuny, Tpurainepunis, XC JITTHIII, a Takox XC
JITIIHIILI.

Kondutikr inTepeciB. ABTOpM 3asgBJISIIOTH MPO BiICyT-
HiCThb KOH(IIIKTY iHTepeciB Ta BilacHOI (iHaHCOBOI 3aili-
KaBJICHOCTI IPU MiArOTOBIIi 1aHOI CTaTTi.

Indopmanis npo dinancyBanna. DiHaHCyrOUi opraHi-
3allii He BiirpaBajid XOAHOI POJIi MPU HANMCaHHI CTATTi
a0o B pillleHHi ImogaTy 3BiT I ITyosikamii. JocmimKeHHs
€ YaCTMHOI0 HAayKOBO-IOCJHiTHOI poboTH Kadeapu Ipo-
MeneBTUKM BHYTpilIHbo1 Meauiiuiau JIHMY imeni Jlanu-
na Tamumpekoro «OcoOJMBOCTI KIIIHIYHOTO Tepediry Xpo-
HiYHOI maToJorii 3 BpaxyBaHHsIM KoMopOigHocTi» (YK
616.1+616.3)-056.52-039.51; mmcp: 1H.25.01.0002.016).
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Dynamics of endocrine and metabolic changes among patients
with coronary artery disease, type 2 diabetes mellitus
and metabolic syndrome while treating with telmisartan

Abstract. Background. The correlation between renin-angioten-
sin system and hypothalamic-pituitary system is a pathogenetic
link leading to many comorbid diseases, particularly type 2 dia-
betes mellitus (DM) and coronary artery disease (CAD). Several
studies have been dedicated to the hormones of the pituitary gland,
hypothalamus as well as peripheral organs of the endocrine sys-
tem. The presence of common links between pathogenesis and

regulating factors forces us to search for new methods of treatment
which should have an overall effect on comorbid diseases. The use
of telmisartan, which is a blocker of angiotensin II receptors, is
among various treatment options. Nevertheless, the changes in
hormonal status and lipid spectrum, which are characteristic of the
patient’s condition in the course of treatment, remain to be insuf-
ficiently researched. This is the reason that justifies the expediency
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of our research. The study is aimed at scrutinizing the dynamics of
endocrine and metabolic changes in patients suffering from coro-
nary artery disease, type 2 diabetes mellitus caused by metabolic
syndrome (MS) while treating with telmisartan. Materials and
methods. Fifty-one patients (26 female and 25 male patients) suf-
fering from coronary artery disease and type 2 diabetes mellitus
triggered by metabolic syndrome were examined in Lviv Regional
State Clinical Medical Treatment and Diagnostic Endocrinology
Center and CNE “City Clinical Hospital 5 in Lviv”. The patients
were divided into two groups: experimental group and comparison
group depending on the treatment prescribed. The experimental
group consisted of patients (n = 27) suffering from CAD, type 2
DM and MS (women — 14, men — 13) who were prescribed with
telmisartan 80 mg/day and standard therapy. The comparison
group consisted of 24 patients with CAD and type 2 DM caused
by MS (women — 12, men — 12) who were prescribed with stan-
dard therapy. The control group consisted of 40 healthy individuals
(men — 17 (42.5 %), women — 23 (57.5 %)). The first examina-
tion was conducted on admission to an inpatient department and
the second one was performed in a month after the beginning of
treatment. Patients’ levels of prolactin, cortisol, free thyroxine,
and thyroid-stimulating hormone as well as lipid spectrum para-
meters were defined. Results. The dynamics of the changes of pro-
lactin, cortisol, free thyroxine, and thyroid-stimulating hormone
levels in patients suffering from CAD, type 2 DM caused by MS
was studied before and a month after the start of treatment with
telmisartan. The results of the study demonstrated the changes in
hormonal spectrum and lipid metabolism after the beginning of
treatment with telmisartan. The cortisol level in the experimental
group was not significantly different from the control values on ad-
mission to the inpatient department. Within a month of treatment,
the cortisol level exhibited a tendency to decrease in comparison
with its initial level. The cortisol level in the comparison group also
tended to reduce in standard therapy if compared to its initial level.
Therefore, both treatment with Telmisartan and standard therapy
contributed to the reduction of the cortisol level. Before the start
of treatment in the inpatient department, the prolactin level in wo-
men of the experimental group was not significantly different from
the control values and kept increasing substantially within a month
of treatment, whereas the prolactin level in females of the compa-

rison group exhibited only a growing tendency within the course
of treatment. At the beginning of observation, the prolactin level
in men of the experimental group was significantly higher than the
control values. While treating with telmisartan, the level of pro-
lactin in males of the experimental group increased significantly,
whereas in the comparison group, it did not change dramatically.
Therefore, a considerable increase of prolactin levels in males and
females was observed in telmisartan treatment. The level of thy-
roid-stimulating hormone in patients of the experimental group
was significantly higher if compared with the control values be-
fore the beginning of treatment. The level of the above-mentioned
hormone kept decreasing considerably within the course of treat-
ment unlike the thyroid-stimulating hormone level in patients of
the comparison group which tended to increase at the beginning
of observation and did not change dramatically in the course of
treatment. The major increase in free thyroxine level was typi-
cal for the patients in the experimental group within the course
of treatment, while the level of free thyroxine in the patients of
the comparison group did not change significantly in the course
of treatment. A dramatic increase in levels of triglycerides as well
as very-low density lipoprotein cholesterol and a significant de-
crease in high-density lipoprotein cholesterol were typical for the
lipid spectrum in patients of both experimental and comparison
groups. The use of telmisartan as a part of standard therapy was
accompanied by a significant decrease in total cholesterol (within
the reference values), triglycerides, low density lipoprotein cho-
lesterol and very-low density lipoprotein cholesterol. Conclusions.
The use of telmisartan as a part of combined therapy facilitates
the reduction of the cortisol level (p > 0.05) and leads to a signifi-
cant rise in male and female prolactin levels (within the range of
reference values). It triggers an apparent increase in free thyroxine
and decrease in thyroid-stimulating hormone. These findings re-
veal the impact of telmisartan on the correction of metabolic di-
sorders, particularly the effect on the manifestations of subclinical
hypothyroidism. Telmisartan has a beneficial effect on the lipid
spectrum of blood. It greatly reduces the levels of total cholesterol,
triglycerides, low density lipoprotein cholesterol as well as very-
low density lipoprotein cholesterol.

Keywords: telmisartan; cortisol; prolactin; thyroid-stimulating
hormone; coronary artery disease; type 2 diabetes mellitus
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Dynamics of endocrine and metabolic changes
among patients with coronary artery disease,
type 2 diabetes mellitus and metabolic syndrome
while treating with telmisartan

Abstract. Background. The correlation between renin-angiotensin system and hypothalamic-pituitary system
is a pathogenetic link leading to many comorbid diseases, particularly type 2 diabetes mellitus (DM) and coronary
artery disease (CAD). Several studies have been dedicated to the hormones of the pituitary gland, hypothalamus
as well as peripheral organs of the endocrine system. The presence of common links between pathogenesis and
regulating factors forces us to search for new methods of treatment which should have an overall effect on comorbid
diseases. The use of telmisartan, which is a blocker of angiotensin Il receptors, is among various treatment options.
Nevertheless, the changes in hormonal status and lipid spectrum, which are characteristic of the patient’'s condition
in the course of treatment, remain to be insufficiently researched. This is the reason that justifies the expediency of
our research. The study is aimed at scrutinizing endocrine and metabolic changes in patients suffering from coro-
nary artery disease, type 2 diabetes mellitus caused by metabolic syndrome (MS) while treating with telmisartan.
Materials and methods. Fifty-one patients (26 female and 25 male patients) suffering from coronary artery disease
and type 2 diabetes mellitus triggered by metabolic syndrome were examined in Lviv Regional State Clinical Medi-
cal Treatment and Diagnostic Endocrinology Center and CNE “City Clinical Hospital 5 in Lviv’. The patients were
divided into two groups: experimental group and comparison group depending on the treatment prescribed. The
experimental group consisted of patients (n = 27) suffering from CAD, type 2 DM and MS (women — 14, men —
13) who were prescribed with telmisartan 80 mg/day and standard therapy. The comparison group consisted of
24 patients with CAD and type 2 DM caused by MS (women — 12, men — 12) who were prescribed with standard
therapy. The control group consisted of 40 healthy individuals (men — 17 (42.5 %), women — 23 (57.5 %)). The first
examination was conducted on admission to the inpatient department and the second one was performed a month
after the beginning of treatment. Patients’ levels of prolactin, cortisol, free thyroxine, and thyroid-stimulating hormone
as well as lipid spectrum parameters were defined. Results. The dynamics of prolactin, cortisol, free thyroxine, and
thyroid-stimulating hormone levels in patients suffering from CAD, type 2 DM caused by MS was studied before and
a month after the start of treatment with telmisartan. The results of the study demonstrated the changes in hormonal
spectrum and lipid metabolism after the beginning of treatment with telmisartan. The cortisol level in the experimen-
tal group was not significantly different from the control values on admission to the inpatient department. Within a
month of treatment, the cortisol level exhibited a tendency to decrease in comparison with its initial level. The cortisol
level in the comparison group also tended to reduce in standard therapy if compared to its initial level. Therefore,
both treatment with telmisartan and standard therapy contributed to the reduction of the cortisol level. Before the
start of treatment in the inpatient department, the prolactin level in women of the experimental group was not signifi-
cantly different from the control values and kept increasing substantially within a month of treatment, whereas the
prolactin level in females of the comparison group exhibited only a growing tendency within the course of treatment.
At the beginning of observation, the prolactin level in men of the experimental group was significantly higher than
the control values. While treating with telmisartan, the level of prolactin in males of the experimental group increased
significantly, whereas in the comparison group, it did not change dramatically. Therefore, a considerable increase
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of prolactin levels in males and females was observed in telmisartan treatment. The level of thyroid-stimulating
hormone in patients of the experimental group was significantly higher if compared with the control values before
the beginning of treatment. The level of the above-mentioned hormone kept decreasing considerably within the
course of treatment unlike the thyroid-stimulating hormone level in patients of the comparison group which tended
to increase at the beginning of observation and did not change dramatically in the course of treatment. The major
increase in free thyroxine level was typical for the patients in the experimental group within the course of treatment,
while the level of free thyroxine in the patients of the comparison group did not change significantly in the course
of treatment. A dramatic increase in levels of triglycerides as well as very-low density lipoprotein cholesterol and
a significant decrease in high-density lipoprotein cholesterol were typical for the lipid spectrum in patients of both
experimental and comparison groups. The use of telmisartan as a part of standard therapy was accompanied by a
significant decrease in total cholesterol (within the reference values), triglycerides, low-density lipoprotein choleste-
rol and very-low-density lipoprotein cholesterol. Conclusions. The use of telmisartan as a part of combined therapy
facilitates the reduction of the cortisol level (p > 0.05) and leads to a significant rise in male and female prolactin
levels (within the range of reference values). It triggers an apparent increase in free thyroxine and decrease in thy-
roid-stimulating hormone. These findings reveal the impact of telmisartan on the correction of metabolic disorders,
particularly the effect on the manifestations of subclinical hypothyroidism. Telmisartan has a beneficial effect on the
lipid spectrum of blood. It greatly reduces the levels of total cholesterol, triglycerides, low-density lipoprotein choles-
terol as well as very-low-density lipoprotein cholesterol.

Keywords: telmisartan; cortisol; prolactin; thyroid-stimulating hormone; coronary artery disease; type 2 diabetes
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Introduction

The renin-angiotensin system (RAS) has been studied
thoroughly as a factor that regulates water-salt metabolism
and blood pressure [1]. The systemic effect of RAS can be
explained by the location of angiotensin receptors in many
organs and systems. RAS homeostasis is maintained with
the help of a simultaneous presence of two types of angi-
otensin 1I receptors: angiotensin Il type 1 receptors, which
promote vasoconstriction and have antinatriuretic as well as
pro-inflammatory effects; angiotensin II type 2 receptors,
which are responsible for vasodilation, natriuresis, anti-in-
flammatory effect. On the contrary, angiotensin II type 2
receptors perform a protective function in the blood pres-
sure regulation mechanism [2]. Disruptive influence upon
these two means of regulation leads to the development of
cardiovascular, autoimmune diseases, and systemic inflam-
mation [3].

Angiotensin 11 is produced by both local, self-sufficient
renin-angiotensin systems localized in blood vessels, adi-
pose tissue, pancreas, adrenal cortex, etc., and central ren-
in-angiotensin system [4].

The interconnection between the renin-angiotensin sys-
tem and the hypothalamic-pituitary system is well studied.
Due to the activation of angiotensin II type 1 receptors lo-
cated within brain structures, the hormones of the hypotha-
lamic-pituitary-adrenal axis are activated and stress as well
as inflammatory reactions are regulated [5].

Angiotensin II is known to be involved in the regulation
of prolactin secretion. The appearance of the renin-angio-
tensin system components in adipocytes within adipose tis-
sue explains its pathogenetic link leading to obesity owning
to the synthesis of many biologically active substances, espe-
cially the synthesis of angiotensinogen by adipocytes, which
causes hypertension and metabolic syndrome (MS) [6].

Taking into consideration the remarkable effect caused
by blockers of angiotensin II receptors, they are considered
to be medications that are applicable within the course of
pathogenetic treatment of individuals suffering from type 2

diabetes mellitus (DM) and coronary artery disease (CAD)
[7]. The alterations of the hormonal spectrum caused by
such treatment are considered to be studied insufficiently.
These changes are well worth further study because they in-
dicate the response of the whole body to therapy.

Objective: the study is aimed at scrutinizing endocrine
and metabolic changes in patients suffering from coronary
artery disease, type 2 diabetes mellitus caused by metabolic
syndrome within the course of treatment with telmisartan.

Materials and methods

After a signed consent for the survey according to the
principles stated in the “Declaration of Helsinki. The Coun-
cil of Europe: Convention on Human Rights and Biomedi-
cine” and relevant Ukrainian laws, a comprehensive study
of 51 randomly chosen individuals (26 females, 25 males)
was conducted. Prior stratification of patients was per-
formed with a view of diagnosing those suffering from CAD,
type 2 DM caused by MS. All patients were treated at Lviv
Regional State Clinical Medical Treatment and Diagnostic
Endocrinology Center and CNE “City Clinical Hospital 5
of Lviv”.

The survey has been approved by Danylo Halytsky
LNMU Ethics Committee concerning the issues of scientific
research, experimental development, and scientific work da-
ted 22.05.2019, protocol No 5.

The patients were divided into two groups depending on
the treatment prescribed. The first group (n = 27) consists of
patients with CAD, type 2 DM caused by MS. It was an ex-
perimental group including 14 female and 13 male patients,
who receive angiotensin II receptor blocker telmisartan
80 mg/day and standard therapy. Examinations have been
performed on admission to the inpatient department and a
month after the start of treatment. The comparison group
consisted of 24 patients (12 females, 12 males suffering from
CAD, type 2 DM triggered by MS) who received standard
therapy. The control group includes 40 apparently healthy
individuals (men — 17 (42.5 %), women — 23 (57.5 %)).
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The exclusion criterion is the presence of another co-
morbidity, including clinically manifested acute and chronic
diseases, oncologic pathology, etc.

The inclusion criteria are diagnosed CAD and type 2
DM triggered by MS (with class [I—III obesity).

MS was diagnosed based on the diagnostic criteria of the
International Diabetes Federation (IDF Brussels: 2005).
The recommendations of the European Association for the
Study of Obesity were used to diagnose obesity. CAD was
diagnosed based on the clinical data and according to the
recommendations of the European Society of Cardiology as
well as the American Heart Association.

The patients who participated in the research were diag-
nosed with class I-II (the classification provided by Cana-
dian Cardiovascular Society) stable angina (based on the
results of exercise tolerance test, particularly cardiac stress
test) and class [—II heart failure (by the NYHA criteria).

Type 2 DM was diagnosed in accordance with the corre-
sponding guidelines provided by both the American Diabe-
tes Association and the European Association for the Study
of Diabetes regarding the diagnostic criteria for diabetes
mellitus, i.e. blood sugar level > 7.0 mmol/1 and glycated
haemoglobin level > 6.5 %. Glycated haemoglobin was used
as the main criterion that enabled us to subdivide DM into
compensated and decompensated types according to the
recommendations of IDE.

As to analyze lipid metabolism, the values of total cho-
lesterol (TCH), low-density lipoprotein (LDL) cholesterol,
high-density lipoprotein (HDL) cholesterol, triglycerides
(TG) were defined. LDL was calculated applying the formula
introduced by W.T. Friedwald: LDL cholesterol = TCH —
(LDL cholesterol + TG / 2.2) measured in mmol/I.

Cortisol, prolactin, free thyroxine (fT,), and thyroid-
stimulating hormone (TSH) levels were measured in pa-
tients of all groups.

Cortisol was measured with the help of enzyme-linked
immunosorbent assay applying “DS-EIA-Steroid-Cor-
tisol” reagents and monoclonal antibodies. The levels of

fT, and thyroid-stimulating hormone were studied using
solid-phase enzyme-linked immunosorbent assay applying
“DS-EIA-Thyroid-TSH” kit reagents. Prolactin was mea-
sured using an enzyme-linked immunosorbent assay ap-
plying “DS-EIA-Prolactin” kit reagents.

Microsoft Excel was used to conduct statistical analysis.
The above-mentioned software was crucial for the creation
of a database. The Mann-Whitney U test was used while
comparing the parameters of two independent groups. The
statistical characteristics were represented by a median, lo-
wer, and upper quartiles. Then, the significance level was set
based on the p-value < 0.05.

Results

The results of the study (Table 1) show characteristic
features of the hormonal status of individuals on admission
to the inpatient department and a month after the beginning
of treatment.

The cortisol level in the experimental group before
treatment was 150.93 [123.79; 177.67] ng/ml and did not
significantly differ from the control values 159.68 [115.32;
188.51] ng/ml (p = 0.88).

The cortisol level tended to decrease to 142.7 [125.74;
228.72] ng/ml in patients who were undergoing treatment in
comparison with its level before receiving therapy (p = 0.82).
The comparison group also tended to have the reduction of
the cortisol level after therapy (146.0 [133; 147.1] ng/ml) if
compared with its level before treatment (156.47 [110.01;
195.87] ng/ml (p = 0.45)).

The prolactin level in women of the experimental group
before treatment accounted for 10.96 [6.94; 12.91] ng/ml. It
reached 10.9 [7.7; 15.4] ng/ml (p = 0.36) at the control level
and increased significantly up to 19.02 [13.64; 19.65] ng/ml
(p =0.007) after treatment. The prolactin level in women of
the comparison group after treatment did not change sig-
nificantly accounting for 11.6 [8.87; 14.42] ng/ml (p = 0.69)
compared with its level before the start of therapy 11.07
[9.35; 17.30] ng/ml and compared with the control values

Table 1. Dynamics of hormonal parameters before and after a month of treatment with telmisartan

Experimental group (n = 27) Comparison group (n = 24)
; Control grou before a month after
Indicator (ne 4?0) P before after a month eoa e receiving
treatment with of treatment standard standard
telmisartan with telmisartan therapy therapy
. 159.68 150.93 142.7 156.47 146.0
Cortisol, ng/ml [115.32; 188.51] | [123.79; 177.67] | [125.74; 228.72] | [110.01; 195.87] | [133; 147.1]
Prolactin (females), 10.9 10.96 19.02 11.07 11.6
ng/ml [7.7; 15.4] [6.94;12.91] | [13.64; 19.65]* * | [9.35; 17.30] [8.87; 14.42]**
Prolactin (males), 7.15 9.58 12.42 8.04 8.86
ng/ml [6.70; 9.50] [8.16;13.77] | [11.79;18.24]* * | [7.62; 10.28] [7.6; 10.97]*
Thyroid-stimulating 1.91 2.92 1.96 2.61 2.67
hormone, mU/dl [0.97; 2.94] [1.78; 3.76]" [1.14; 3.11]* [1.83; 3.09] [1.45; 3.94]
. 1.38 1.16 1.39 0.93 1.0
Free thyroxine, ng/d| [1.20; 1.50]* [1.01; 1.3]* [1.24;1.7] [0.85; 1.4] [0.97; 1.07]**

Notes: * — the difference with the control group has been verified (p < 0.05); * — the difference between the values
on admission to the inpatient department and a month after the start of treatment has been verified (p < 0.05);
** — the difference between the values of the experimental and comparison groups after a month of treatment

has been verified (p < 0.05).
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10.9 [7.7; 15.4] ng/ml (p > 0.05). It should be noted that
the prolactin level in females of the experimental group after
treatment was significantly higher than that in women of the
comparison group (p = 0.002). Consequently, a significant
increase in prolactin level in females was observed while un-
dergoing treatment with telmisartan.

The prolactin level in men of the experimental group
before treatment accounted for 9.58 [8.16; 13.77] ng/ml.
It was significantly higher in comparison with the control
values 7.15 [6.70; 9.50] ng/ml (p = 0.0003). After treatment
with telmisartan, the prolactin level in males increased up
to 12.42 [11.79; 18.24] ng/ml (p < 0.05). While receiving
therapy, the prolactin level in patients of the comparison
group did not vary considerably — 8.86 [7.6; 10.97] ng/ml
in comparison with its level before treatment 8.04 [7.62;
10.28] ng/ml (p = 0.53). It was significantly lower if com-
pared with the prolactin level after treatment of the expe-
rimental group (p = 0.0029). Subsequently, an apparent in-
crease in prolactin level in males was observed while treating
them with telmisartan.

The level of thyroid-stimulating hormone in patients
of the experimental group before treatment accounted for
2.92 [1.78; 3.76] mU/dl which was higher than the control
values 1.91 [0.97; 2.94] mU/dl (p <0.05). The level kept de-
creasing throughout treatment until it reached 1.96 [1.14;
3.11] mU/dl (p = 0.04). The level of thyroid-stimulating
hormone in patients of the comparison group after treat-
ment accounted for 2.67 [1.45; 3.94] mU/dl and did not
change significantly if compared with its values before treat-
ment, namely 2.61 [1.83; 3.09] mU/dl (p = 0.88).

An increased level of free thyroxine was typical for pa-
tients in the experimental group after undergoing treatment
and accounted for 1.39 [1.24; 1.7] ng/dl (p = 0.02), while its
level before therapy was 1.16 [1.01; 1.3] ng/dl. The latter was
lower if compared with the control values which accoun-
ted for 1.38 [1.20; 1.50] ng/dl (p < 0.05). The free thyro-
xine level in the patients of the comparison group did not
change significantly while undergoing treatment 1.0 [0.97;
1.07] ng/dl if compared with the values before treatment

0.93 [0.85; 1.41] ng/dl. The free thyroxine level remained
lower after therapy if compared with that in the experimen-
tal group (p =0.001).

Table 2 presents the dynamics of the blood lipid spec-
trum on the background of the treatment with telmisartan.

The total cholesterol level in the experimental group be-
fore treatment accounted for 5.2 [4.51; 5.41] mmol/l and ten-
ded to increase if compared with the control values 4.8 [3.89;
5.19] mmol/1 (p > 0.05). A decrease in its level to 4.01 [3.36;
4.45] mmol/1 was observed during treatment with telmisar-
tan (p = 0.02). The level was significantly lower if compared
with the control values 4.8 [3.89; 5.19] mmol/l (p < 0.05).
While receiving treatment, a slight tendency for reduction of
the total cholesterol level from 5.17 [4.21; 6.2] to 5.10 [4.05;
6] mmol/1 (p > 0.05) was found to be characteristic for the
comparison group. If the results of treatment are contrasted,
it is worth noting that the levels of total cholesterol in pa-
tients of the experimental group were significantly lower than
in those in the comparison group (p = 0.04).

An elevated level of triglycerides in patients of the ex-
perimental group accounted for 1.89 [1.62; 2.6] mmol/1
(p < 0.05) compared with the control values. The level
kept decreasing considerably until it reached 1.57 [1.18;
2.0] mmol/1 (p = 0.02) while patients were receiving telmis-
artan treatment. The level of triglycerides in patients of the
comparison group accounted for 1.9 [1.41; 2.47] mmol/l
before treatment and did not change while receiving treat-
ment, remaining at the level of 1.93 [1.49; 2.12] mmol/I
(p > 0.05).

The level of HDL cholesterol in patients of the experi-
mental group before treatment accounted for 0.98 [0.55;
1.1] mmol/l. The level was significantly lower compared
with the control values, namely 1.25 [1.03; 1.54] mmol/I
(p = 0.00018). The level of HDL cholesterol did not al-
ter considerably while patients were undergoing telmisar-
tan treatment and accounted for 0.98 [0.81; 1.16] mmol/1
(p = 0.6477). It remained to be significantly lower than
in the control group, namely 1.25 [1.03; 1.54] mmol/I
(p =0.0000065).

Table 2. Lipid spectrum changes before and after treatment with telmisartan

Experimental group (n = 27) Comparison group (n = 24)
. Control after a month before a month after
Indicator values treange(:irtewith of treatment receiving receiving
. with standard standard
telmisartan telmisartan therapy therapy
4.8 5.2 4.01 5.17 5.10
Total cholesterol, mmol/l [3.89;5.19] | [4.51; 5.41] 3.36; 4.45]* [4.21; 6.2] [4.05; 6]**

. . 0.85 1.89 1.57 1.9 1.93
Triglycerides, mmol/ [0.69; 0.94] [1.62; 2.6] [1.18: 2.0/ * | [.41;247F | [1.49;2.12)
High-density lipoprotein 1.25 0.98 0.98 0.97 0.905
cholesterol, mmol/l [1.03; 1.54] [0.55; 1.1]* [0.81; 1.16]* [0.805; 1.26]* [0.79; 1.15]*
Low-density lipoprotein 3.24 3.42 2.0 3.47 3.44
cholesterol, mmol/l [1.87; 3.54] [2.89; 4.04] [1.5; 2.84]* [2.55; 4.09] [2.91; 4.65]**
Very-low-density lipoprotein 0.39 0.9 0.71 0.86 0.83
cholesterol, mmol/l [0.31; 0.43] [0.74; 1.25]* [0.54; 0.9]* * [0.64;1.13]* [0.68; 0.96]*

Notes: * — the difference with the control group has been verified (p < 0.05); * — the difference if the indicators are
compared while undergoing treatment has been verified (p < 0.05); ** — the difference has been verified (p < 0.05)
if the indicators of the experimental and comparison groups are compared after a month of receiving treatment.
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The level of LDL cholesterol in patients of the experi-
mental group before treatment with telmisartan reached
3.42 [2.89; 4.04] mmol/l and was not significantly different
from the control values, namely 3.24 [1.87; 3.54] mmol/l
(p > 0.05). After receiving telmisartan treatment, the level
of LDL cholesterol decreased to 2.0 [1.5; 2.84] mmol/l. The
level of LDL cholesterol in patients of the comparison group
was 3.47 [2.55; 4.09] mmol/] before undergoing treatment
with telmisartan. After the treatment, the level of LDL cho-
lesterol in the comparison group patients accounted for 3.44
[2.91; 4.65] mmol/I (p = 0.6). The level of LDL cholesterol
in the experimental group after treatment was considerably
lower 2.0 [1.5; 2.84] mmol/I versus that in the comparison
group after treatment, namely 3.44 [2.91; 4.65] mmol/I
(p=0.001).

The level of very-low-density lipoprotein (VLDL) cho-
lesterol in patients of the experimental group before treat-
ment was 0.9 [0.74; 1.25] mmol/l and was significantly
higher compared with the control values — 0.39 [0.31;
0.43] mmol/l (p < 0.05). While the patients were getting
telmisartan treatment, the level kept reducing considerably
reaching 0.71 [0.54; 0.9] mmol/1, whereas the level of VLDL
cholesterol in patients of the comparison group displayed
solely the tendency to decrease ranging from 0.86 [0.64;
1.13] t0 0.83 [0.68; 0.96] mmol/1 (p = 0.42).

Discussion

While receiving telmisartan treatment, the cortisol le-
vel in the patients of the experimental group tended to re-
duce and the prolactin level tended to increase significantly
(within reference values). The following values were typical
for both males and females.

The cortisol level displayed a marked tendency to de-
crease in the comparison group as well. Such positive results
indicated changes in response to treatment, whereas telmi-
sartan did not influence the dynamics of the cortisol level.

Our results correspond to the findings presented by other
researchers [8].

The interpretation of different values of prolactin [9] in
patients suffering from CAD [10] or/and type 2 DM [11]
and its impact on lipid and carbohydrate metabolism is con-
troversial in different scientific studies [12]. The existence of
a wide range of normal prolactin values (1—25 pg/1) partly
explains the controversy over attempts to interpret different
indicators of this hormone. Both prolactin and cortisol are
considered to be stress hormones that change in acute con-
ditions, particularly in acute coronary syndrome [13]. The
action of telmisartan on angiotensin Il receptors, which are
located at the level of the hypothalamus and pituitary gland,
produces a modulating effect on the secretion of pituitary
hormones [14].

Telmisartan proved to have a specific effect on the struc-
tures of the diencephalon owing to angiotensin II type 1 re-
ceptors. Telmisartan selectively blocks the receptors and has
a stabilizing influence on the activity ratios of the pituitary
hormones, namely adrenocorticotropin, thyroid-stimula-
ting hormone, prolactin [15].

These regulatory processes directly affect the autonomic
functions. Prolactin regulates and maintains metabolic
homeostasis simultaneously. While studying obesity, it has

been found that prolactin can provide an adaptive response
to protect the body from metabolic disorders. It has been
found that functional transient increase in prolactin levels is
a physiological response to metabolic changes [16]. There-
fore, the results of our research suggest that telmisartan fa-
cilitates the increase of the prolactin level (within reference
values). This action is aimed at correcting the existing meta-
bolic disorders.

The thyroid status of the experimental group was cha-
racterized by increased TSH and decreased fT, (within the
range of reference values) verifying the results of clinical
studies which consider hypothyroidism a key link in the
pathogenesis of MS [17]. The disorders of peripheral con-
version of thyroid hormones which are accompanied by the
non-thyroidal illness syndrome have been studied in pa-
tients with MS [18].

Decreased TSH and increased fT, (within the range of
reference values) are interpreted as means of subclinical hy-
pothyroidism correction within the scope of our study.

A study of the lipid spectrum during the treatment with
telmisartan revealed positive changes due to the reduction of
the total cholesterol level (within the range of reference val-
ues), triglycerides, LDL cholesterol, and VLDL cholesterol.
This is due to the effect of telmisartan on the expression of
PPAR-y target genes [19], the nuclear receptor of which
can increase insulin sensitivity, the levels of HDL choles-
terol, reduce systemic inflammation, symptoms of oxidative
stress, fatty acids and triglyceride levels [20]. Consequently,
the administration of telmisartan as a part of a comprehen-
sive treatment approach has a positive impact on the condi-
tion of RAS which, in turn, facilitates the functions of the
hypothalamic-pituitary system, the endocrine organs (the
thyroid gland, the adrenal glands) and stabilizes lipid me-
tabolism.

Conclusions

The use of telmisartan as a part of a comprehensive
treatment approach promotes the reduction of cortisol le-
vel (p > 0.05), significantly increases prolactin level in males
and females (within reference values). It triggers a consi-
derable increase in the level of fT, and a decrease in the level
of TSH. The data prove that telmisartan has a pronounced
positive effect and corrects metabolic disorders, in particular
the manifestations of subclinical hypothyroidism. Telmisar-
tan has a positive impact on the blood lipid spectrum and
significantly reduces the levels of total cholesterol, triglycer-
ides, LDL cholesterol, and VLDL cholesterol.
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/\bBIBCbKNW HALOHOABHWUA MEANYHU YHIBEOCUTET iMEHI AQHWAQ [aAmLbKOro, M. /A\bBiB, YkKpaiHQ

ANHAMIKO €HAOKPUHHUX TA OOGMiIHHUX 3pYLUEeHb Y NALEHTIB
3 iwemiyHoIO XBOPO6OIO cepLs, LYKPOBUM Aic6eTom 2-ro Tuny
i MEeTABOAIYHHUM CUHAPOMOM MPU AiKYBAHHI TEAMICOPTOHOM

Pe3iome. Axmyaavnicms. B3aeMo3B’30K peHiH-aHIiOTEH3U-
HOBOI Ta rinmorajaMo-rinodizapHoi cucTeM — MaTOreHeTUYHa
JJaHKa 6araTbox KOMOPOIZHMX 3aXBOPIOBAaHb, 30KPEeMa IIyKpPOBO-
ro aiabety (LI1) 2-ro tuny ta imemiuHoi xsopoodu cepugst (I1XC).
3alikaBJIeHiCTb TOPMOHAJIBHUX CTPYKTYp SIK Timodisa, rimora-
Jlamyca, Tak i nmepucbepuyHUX OpraHiB €HIOKPUHHOI CHUCTeMU
nmiaTBepakeHa B 6aratbox podotax. HasgBHICTb CIiIbHUX JJAHOK

MaToreHe3y i peryIiounX YMHHUKIB 3MYIIYE IIyKaTH HOBI Me-
TOAY MAaTOT€HETUYHOTO JIIKyBaHHsI, sIKi 0 MaJli KOMILJIEKCHY il0
Ha KOMOpPOiHY rartoJorito. OXHUM i3 TAKUX HAIPSIMKIB JIiKyBaH-
HsI € 3aCTOCYBaHHsI TeJMicaptaHy — OJOKaTopa peLenTopiB aH-
riorensuny II. OgHaK 3MiHM TOPMOHAIBLHOTO CTATYCY, JilliAHOTO
CIEKTpa, 110 XapaKTepU3yIoTh CTaH IMalliEHTa B MPoLieci JTiKyBaH-
Hsl, 3aJIMIIAI0ThCS BUBYEHUMU HEIOCTATHbBO, 110 i 3yMOBITIOE J10-
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LTBbHICTh MPOBEIEHHS LIbOTO NOCTIIKeHHSI. Mema docaioncenns:
BUBYEHHS TMHAMiKU €HIOKPUHHUX Ta OOMiHHUX 3pYIlIEeHb y Ta-
IIEHTIB 3 ilIEMiYHOIO XBOPOOOIO Ccepllsd Ta LYKPOBUM AiadeToOM
2-ro TUIY Ha TJ1i MeTadosniyHoro cuHapomy (MC) rpu JikyBaHHi
TenMmicaptraHoM. Mamepiaau ma memodu. O6ctexeHo 51 naiieH-
Ta (26 xiHoK, 25 yonogikis) 3 IXC ta LI 2-ro TUITy, SK1ii BUHUK
Ha TJIi MeTaboJiyHOTO cHHIpoMYy. JlociKeHHST TIPOBOIUIIOCH B
yMoBax JIbBiBCHKOTO 00JIACHOTO AEPXKaBHOTO KJIIHIYHOTO JIKY-
BaJIbHO-IiarHOCTUYHOTO €HAOKPHUHOJOriuHoro neHtpy ta KHIT
«[T’ara micbka kJiHiuyHa JikapHs M. JIbBoBa». IlalieHTiB momi-
JIEHO Ha JIBi IPYNU — JOCIiAHY Ta IPYITy MOPiBHSHHS 3aJIEXHO BiJ
MpU3HAYEHOTO JIiKyBaHHs. [lo mocinHoi rpynu (n = 27) yBiiiuim
ocobu 3 IXC ta I 2-ro Tuny (Ha i MC) (xiHOK — 14, 9oso-
BiKiB — 13), siKi oTpuMyBaiu TeamMicaptad 80 Mr/mo0y Ta cTaH-
NapTHY Teparito. [pymny MOpiBHSHHS CTaHOBWIM 24 TAIIEHTH 3
IXC ta I/ 2-ro tumy (Ha i MC) (kiHOK — 12, 90JIOBiKiB —
12), aKi oTpuMyBaaud CTaHOAPTHY Tepariio. 1o KOHTPOJbHOI
rpynu BBiiinun 40 pakTUYHO 3I0POBUX OCiO (4osioBiKiB — 17
(42,5 %), xinok — 23 (57,5 %)). OGCTexXeHHSs MPOBEAeHE MPU
HAAXOIKEHHI M0 cTalioHapy i 4yepe3 OOWH MiCSIb ITiCHS I10-
YyaTKy JiKyBaHHs. Y Malli€HTiB BU3HAYaJdu PiBeHb MPOJAKTUHY,
KOPTHU30J1y, BUIBHOTO THUPOKCUHY Ta THPEOTPOITHOTO TOPMOHA,
a TaKoX MOKAa3HUKM JIMiAHOTO criekTpa. Pesyasmamu. Y po0oTi
JIOCITiIKEeHO TUHAMIKY PiBHIB IPOJAKTUHY, KOPTU30JIY, BiIbHO-
o0 TUPOKCHUHY i TUPEOTPOIHOI0 ropMoHa B maiieHTiB 3 IXC ta
LIJ1 2-ro tumy, skuii BUHUK Ha T1i MC, 10 JiKyBaHHS Ta yepe3
OIMH MICSIIb TIC/ISI TIOYaTKy MPUIiOMY TeaMmicapTaHy. 3TiIHO 3
pe3yabTaTaMu JOCIiIKeHb, BUSBICHI TaKi 3MiHA TOPMOHAJIbHO-
ro CIeKTpa Ta JiilmigHoro ooMiHy. PiBeHb KOPTU30J1y B HOCTiAHii
IpyIi MPY HAIXOKEHHI 10 CTallioHapy BipoOriaHO He Bilpi3HSIBCS
Bil KOHTPOJbHUX BEJIMYUH, 1 Yepe3 OOUH MiCSIb JIIKyBaHHS Bil-
3Hayasacs TeHIEHILis 10 10ro 3HMKEHHS TOPiBHSIHO 3 BUXiTHUM
MOKa3HUKOM. Y TPyIli MOPiBHSHHS TaKOX OyJia BiA3HaueHa TeH-
NIEHILisT 10 3HWXKEHHS PiBHS KOPTU30JIy BIPOJOBX CTaHIapTHO-
rO JTIKyBaHHSI IMTOPIBHSIHO 3 TIOYaTKOBUM TTOKa3HUKOM. OTXe, sIK
JIIKyBaHHsI TeJIMicapTaHOM, TaK i CTaHAapTHA Teparlisi CIPUSIOTh
3HUXKEHHIO PiBHSI KOpTU30Jy. PiBeHb MpoJIaKTUHY B >KiHOK J10-
CJTIITHOT TPYITH 1O TTOYATKY CTallioHAapHOTO JiKyBaHHST CTATUCTUY -
HO 3HAUyIIe He BiIpi3HSIBCS Bif 3HAYeHb KOHTPOJIO i uepe3 OauH
Mics1ib JTiKyBaHHS BipOTiTHO 3pOCTaB, TO/i SIK Y XiHOK IpYIH MO-

PIBHSIHHS BITPOJIOBX JIIKyBaHHS BiJ3Hauasnacs JuLle TeHIECHLIs
110 110r0 3pocTaHHs. PiBeHb MpoJIAKTUHY B YOJIOBIKiB AOCTiTHOT
TPy Ha TIOYATKY CIIOCTEPEXEeHHSI OyB BipOTiMHO BMIIUM Bil
3HAYeHb KOHTPOJIIO, YIMPOIOBX JiKyBaHHS i3 3aCTOCYBaHHSIM
TeJaMicapTaHy CTATUCTUYHO 3HAUYILIO MiIBULIUBCS, TOMI SIK Y Tpy-
ITi TOPiBHSIHHS MOKA3HUK IIbOTO TOPMOHA BITPOIOBXK JIIKyBaHHS
BiporimHo He 3MiHIOBaBcs. OTXe, CIOCTepiraJoch BiporimHe
3pPOCTaHHSI PiBHSI MPOJAKTUHY B XiHOK Ta YOJOBIKiB y Ipoleci
JIIKyBaHHSI TeJMicapTaHOM. PiBeHb THPEOTPOITHOrO rOpMOHa B
TMali€HTIB JOCTIHOT TPYMHU 10 JIiKyBaHHS OyB BipOTillHO BULIUM
1IO/I0 KOHTPOJTI0, CTATUCTUYHO 3HAYYIIO 3HIKYBABCS BIPOAOBXK
JIIKyBaHHSI Ha BiIMiHYy BiJl Malli€HTiB I'PyNY MOPiBHSIHHS, Y SIKUX
PiBEHb TUPEOTPOITHOIO TOPMOHA MPU TEHEHILi1 10 MiABUILEHHS
Ha TI0YaTKy CTIOCTEPEXEHHSI BIPOJOBXK JIIKyBaHHSI BipOTiTHO HE
3MiHIOBaBcs. BiporigHe migBMINEHHS PiBHSI BiIbHOTO TUPOKCHU-
Hy OyJIO XapaKTepHe UIsl Malli€HTiB JOCIiIHOI IPYIIM BIIPOAOBXK
JIIKyBaHHSI, TOJI SIK TTIOKa3HHMK BiJTbHOIO TUPOKCUHY B TAlli€EHTIB
TPYIH TIOPIiBHSHHS B IIpOLIeCi JiKyBaHHSI BipOTiZHO HE 3MiHIO-
BaBcs. JlimigHMii CrIeKTp y Mali€HTIB i DOCTiAHOI TPyIH, i Tpy-
MY TIOPiBHSIHHSI XapaKTepu3yBaBCsl BipOTiAHUM MiABUILEHHSIM
PiBHSI TPUIJIILIEPULIB, XOJIECTEPUHY JIITOMPOTETHIB yKe HU3bKOT
IIITBHOCTI Ta BipOTiIMHWUM 3HUKEHHSIM MTOKa3HUKA XOJECTEPUHY
JIMOIPOTEiHiB BUCOKOT IIIIBHOCTI. 3aCTOCYBaHHSI B CKJIai CTaH-
JIapTHOI Teparii TeJMicapTaHy CYIPOBOIXYBaJIOCh CTATUCTUYHO
3HAYYIIUM 3HUXKEHHSIM PiBHSI 3aTaJIbHOTO XOJIECTepUHY (Y MeXax
pedepeHTHUX 3HAUYEeHb), TPUITIILIEPUIIB, XOJIECTEPUHY JIIIOIPO-
TeiHiB HMU3bKOI Ta MyXKe HU3bKOI IIiIbHOCTI. Bucnoexu. 3acTo-
CyBaHHS TeJIMicapTaHy B CKJIaJli KOMILJIEKCHOI Teparii crpusie
3HUKEHHIO piBHSI KopTu3oay (p > 0,05), BiporinHOMy MiaBUILIEH-
HIO 3HAYEeHb MPOJAKTUHY B XKiHOK Ta YOJIOBIKiB (y Mexax pede-
PEHTHMX 3HAY€Hb), BIPOTiIIHOMY 3pOCTaHHIO BT, Ta 3MEHILEHHIO
PiBHSI TUPEOTPOITHOTO TOPMOHA, IO CBIMYUTH TIPO yIaCTh TEIMi-
capTaHy B KOpeKIIii TopylIeHb MeTaboIi3My, 30KpeMa IpOsIBiB
CcyOKJIiHiuHOrO rinmotupeody. TeaMicapTaH cnpuUsTIMBO BILUIMBA€E
Ha JIIIIHWM CITIeKTp KPOBi, BipOTiIHO 3HMKYIOUM 3HAYEHHS 3a-
TJIBHOTO XOJIECTEPUHY, TPUTTILEPUIiB, XOJECTCPUHY JIIOMPO-
TeiHiB HU3bKOI Ta AyKe HU3bKOI IIITbHOCTI.

KirouoBi cyioBa: tenmicapran; KOpTU30J; TPOJAKTUH; TUPEO-
TPOMHUI TOPMOH; illeMiyHa XBopoOa ceplisl; LyKpOBUI iaGeT
2-TO TUTY
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CTOH TMPEOoiAHOro romeocTasy
B AiTeM i3 O)XXUPIHHAM

Pe3loMe. AKTyanbHicTb. VY 3B'53Ky 3i LUBUOKUM 3POCTaHHSAM MOLLUMPEHOCTI AUTSHOro OXUPIHHS B EBPOII rpo-
TArOM OCTaHHIX POKIB Oy/in 3arno4aTtkoBaHi pisHOMAaHITHI iHILiaTuBu Ta 3axoau y BiAroBigb Ha Lo TPUBOXHY TEH-
AeHUito. YrpoaoBx 0CTaHHbOro AecATUpidYsi HarbirbLL QUCKYTabesIbHUM € MUTAaHHS MPo B3AEMOBIIINB OXUPIHHS
Ta nartosnorii LnTonogibHoi 3ano3un. Meta: oyiHUTH cTaH TMPEOIgHOro 3abe3neyYeHHs B OiTevi i3 Ha4/IMLLIKOBOKO
macoro Tina. Marepianu ta metoau. 13 936 oci6 Bigi6paHo A5 feTanbHOro gocnigxeHHs 160 ocié Bikom Big 7 4O
18 pokiB i3 HagnmLkoBot macoro Tina (HMT) Ta oxupiHHam. PiBHi TupeoTporHoro ropmMoHy (TTT), BiflbHUX Tpu-
VioATUPOHIHY Ta TupokcuHy (BT,, BT,) y cupoBatyi KpoBi BU3Ha4am iMyHOEePMEHTHUM MeToZoM. PeaynbraTtu.
Y 6inbLuoi YacTuHu BigibpaHux 4ns AOCHIMKeHHS iTevi i3 HMT Ta oXupiHHAM, SIK Y X/10M4YMKIB, Tak i y QiB4aTOK,
TpanseTbCs aueby3HU HeTokendHui 306 (AH3) (51,4 %) i3 nepeBaxxaHHsaM 06’emy L3, Lo BignoBsigae nepLuo-
My cTyneHto 306a. Tinbku y HEBE/MKOI KinlbkocTi Aitevi i3 HMT 1a oxupiHHsam (14 i3 105 oci6, 13,3 %) noka3Huku
TTI 6ynm 3amiLLeHi y cTOPoHy vioro nigeuiyenHs (4,31-4,98 mkMO/mn), a npu BukopucTaHHi nokasHuka TTI7/8T,
y 20 (11,5 %) gitevi BCTaHOBIEHO 03HaKW 11abopaToPHOro rinoTnpPeosy i3 HE3HaYHOK NepeBaroro rinepTnpeoTpo-
niHemii' y xnon4ukis (18,5 %) nopisHaHo 3 gis4atkamu (15,6 %). Hactora pisHs TTIT > 3,0 MkMO/mn 3pocTana
3i 36inbLUEHHSIM BIiKYy xBopux — Big 12,9 % cepen aitevi 7-9 pokiB 4o 16,6 % y rpyni nayieHtis 10-13 pokis 1a
15,1 % — y gitevi 14—18 pokiB, 6e3 cyTTEBUX BiAMIHHOCTEV 3a cTatTio. Y gitevi i3 HMT ta oxupiHHam Ha 1ii JH3
vacTilwe peectpyBanucs 6inbLu BUCOKI nokasHuku TTI, HX y gitevi i3 JH3 Ta HopmasibHUMM oKasHukamu Mmacu
Tina. BucHoBkw. Y gitesi ia HMT 1a OXupiHHAM YacTille TpanisaeTbes Augby3Hm HETOKCM4HWI 306 (51,2 %), HiX
y AiTent i3 HopmarnbHoro macoro Tina (21,7 %). OuiHka BIKOBUX 0COBINBOCTEN (QYHKLIOHA/IbHOroO CTaHy LYUTOMO-
AI6HOI 3a51031 y UnX OiTest He BUSIBM/A BIPOrigHUX 3MiH MOKa3HUKIB nepuepiviHuX TUpeoiaHNX ropMoHIB, OaHaK
y 11,5 % oci6 nokasHuk TTI7 /BT4 nepebysas y mexax Big 0,19 go 0,29 ta we y 13,3 % oci6 BcTaHOB/I€HI O3HaKu
CYOKJIiHIYHOrO rinoTupeody. e Bka3ye Ha HeOOXiAHICTb MOHITOPUHIY (hYHKLIOHA/IbHOIo CTaHy LYUTONOLQIOHOI 3a-
71034 B [iTeV i3 HaQ/IMLLIKOBOKO MAacoO0 Tifla Ta OXUPIHHAM.

Kno4oBi cnoBa: gitu; HagmipHa maca Tina; OXupiHHs; TUPeOoifHi ropMOHU

Bctyn

Eninemist oxxupiHHs ceped AiTeid Ta MiTiTKiB MOIIM-
PIOETHCS 3arpo3nuBuMu Temitamu [1]. [lommpeHicTs Ham-
MipHOi Bary Ta OXWMpPiHHS cepen MiTei Ta IMiITiTKIB BiIKOM
5—19 poxiB pi3ko 3pocia 34 % y 1975 poti 10 aeiio Oibiie
Hix 18 % y 2016 poili, 3 0MIHAKOBOIO YaCTOTOIO SIK Cepe
XJIOMYMKIB, TaK i cepel AiB4aToK [2].

3a mannMu BcecBiTHROI opraHizaliii 0OXopoHU 300POB’sI
(2016 pik), Ha TUTaHeTi OIM3bKO 22 MIIH IiTell BiKOM IO
5 pokiB i 155 MJIH miTell MIKIJIBHOIO BiKy MalOTh HaAMipHY
Bary [3, 4]. ¥ 2019 poui npubausHo 38,2 MJIH AiTei BikoMm
JI0 5 poKiB Maju 3aiiBy Bary abo oxupiHHs [6, 7]. Paniie

Mpo6IeMOI0 BBAXKAJIMCs KpaiHU 3 BUCOKUM PiBHEM TOXO.Y,
Ha CbOTOHI HAUIMIIIKOBA Bara Ta OXHWPIiHHSI 3pOCTalOTh Y
KpaiHax 3 HU3bKUM i CepeaHiM piBHEM HOXOMdy, OCOOINBO
B Mictax [8—10]. B Adpuiti KinbKicTb miTeii BikoM 110 5 po-
KiB i3 3aiiBOI0 Baroio 3pocia Mmaitxe Ha 24 % 3 2000 poky.
Maiixe moyioBuHa JiTe#t 10 5 poKiB, sIKi MaJIu HAIJTUILIKOBY
Bary abo oxupinss, y 2019 poui xwuiu B Azii [11]. Y €Bpo-
ITi 3aiiBa Bara crioctepiraetbest y 10—30 % niteit 7—11 po-
KiB Ta 'y 8—25 % mignitkiB 14—17 pokiB [12]. 3a maHumu
HauionanbHoro nieHTpy cratuctuku 3n10poB’st (NCHS), y
CIIA xoxHa m’sgTa IUTMHA Ma€ HaAMipHY Bary abo OXM-
pinHs [12].
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1lIBuaKe 3pocTaHHS OXMPiHHS Yy BCbOMY CBIiTi TaKOX
aHaTI3yeETbCsl y 3B’SI3KYy 3 €KOHOMIYHMMHU TIpUYMHAMMU,
OCKUJIBKM CIIOCTepPiraaucs Aesiki BimMiHHOCTI MiX JIIOAbMU
3 BUCOKHMM i HU3bKUM PiBHEM HOXOMy. Y KpaiHax i3 BUCO-
KMM piBHEM JIOXO/y OijbIlIa MOIIUPEHICTh OXXUPIiHHS CITO-
CTepiraeThcsl B HEOJAromoJlydHMX Ta MapriHaji30BaHUX
crninbHOTaX. HaBmakum, y KpaiHax i3 HU3bKUM i cepenHiM
piBHEM J0XOAy IMOLIMPEHICTh OXXMPiHHS BUIllA B Tpynax i3
BUIIMM COLIIaJIbHO-€KOHOMIYHUM cTaTtycoM. Lo TeHaeH-
IiI0 MOXHa TMOSICHUTU COLIaTbHO-€KOHOMIYHOIO HEpiB-
HICTIO, OCKIJIbKM B KpaiHax 3 BUCOKHUM PiBHEM JOXOMY, SIK
MpaBUJIO0, COLiaTbHO-eKOHOMIUHI JUCTIPOTIOPILii 301IbIITY-
I0Th CIOXMBAHHS OiTHUMU JIIOAbMU HEAOPOTUX, EHEPIro-
€MHUX ITPOAYKTIB i HAIIOIB.

Maiixe y 60 % nopociaux OXUPIHHS, SIKE ITOYAIOCh Y
MUATSYOMY Billi, TPOJOBXKYE MPOrpecyBaTH Ta MPU3BOAUTH
JIO PO3BUTKY TSDKKUX YCKJIanHeHb. JlaHi BITYM3HSIHOI JTiTe-
paTypu BKa3yloTh, 1110 B YKpaiHi OKHUPiHHS JiarHOCTYETHCS
3HAYHO PiIlle y JiTeil.

VY 3B’513Ky 3i LIBUJKUM 3POCTaHHSM MOIIMPEHOCTI AU~
TSYOTO OXKUPiHHA B €BPOITi IPOTITOM OCTaHHIX POKiB Oy
3aroy4yaTKoOBaHi Pi3HOMAaHITHI iHilliaTMBY Ta 3aXOAM Y Bil-
MOBIAb Ha 1[I0 TPUBOXHY TeHAEHIIiI0. ¥ pe3yasrati €Bpo-
neiicbka iHiniaruea BOO3 3 Harisiy 3a AUTSYUM OXUPiH-
HSIM aHaJjlidye TeHACHLi OTUTSIYOrO OXMPiHHS IMPOTSITOM
nepiomy OiTbIe HiX OecdaTh pokKiB [13] Ta Hagae maHi, AKi
iH(OPMYIOTh MIPO TMOJITUKY Ta MPAKTUKY ISl BUPILLIEHHS
npobjeMu auTsadoro oxupinHs. Kpim toro, 24 miororo
2014 poxy €C po3po0uB IUIaH Aiil 1010 OOPOTHOU 3 TUTSI -
yuM oxxupiHHaM (ITnan piit €C om0 AUTIYOro OXKUPIHHS
Ha 2014—2020 pp.). [Ipote mporpec y 60poTh0i 3 OKMpPiH-
HSIM Y JliTE€l y BCbOMY PETiOHI € MOBIJIbBHUM i HEMOCTIHUM.

HeyxunbHe 3pocTaHHS OrpsITHOCTI 3yMOBJIEHE HEBiIIO-
BiJTHICTIO €BOJTIOLIIITHO C(hOPMOBAHUX HEMPOTOPMOHAIBHUX
Ta MeTa0OJIIYHMX MEXaHi3MiB €HEepPreTMYHOro IOMeOoCTa3y
crocoOy XUTTS Ta XapuyBaHHs1. BimoMo, 1110 ropMoHaibHi
MOPYILIEHHS MOPSI i3 TeHETUYHUMM (paKTopaMM, iHAUBIIY-
aJTbHUMU OCOOJTMBOCTSIMU XapuyBaHHSI MOXKYTh BiJlirpaBaT
MEBHY POJIb Y PO3BUTKY OXKUPiHHS. Y TOM caMuil yac nesiki
3 LIMX PO3JaliB MOXYTh PO3BMBATUCS BTOPUHHO, 3i 30iJIb-
IIEHHSIM Macu Tijla. YIIPOJOBX OCTAHHBOTO JIECSITUPIYUs
HaMOUIbII TUCKYTaOEJbHUM € MUTAHHS MPO B3aEMOBILIVB
OXXUpPIHHS Ta HaToJIOrii muTononioHoi 3amo3u (L3) [14—
16]. OmHak gocmimkeHHs oeqHaHoi matojorii 113 ta oxu-
PiHHS Y XBOPUX AUTSIYOTO BiKY MPAKTUYHO HE BUCBITJICHi.

MeTta 1OCTiIKeHHS: OLIHUTHA CTaH TUPEOITHOIO 3a0e3-
MeYeHHs B AiTel i3 HamIuIKoBoo Macoro Tiia (HMT).

MarepiaAm Ta meToamn

IlepBUHHMIA CKPUHIHT MiCTUB OMMTYBAaHHSI, AHTPOIIO-
MeTpito (picT, Maca Tija, po3paxyHOK iHOEKCYy MacHu Tijia
(IMT), okpyxHictb Tanii (OT), okpyxHicTb cteron (OC),
po3paxyHok criBBinHoieHHss OT/OC) Ta ouiHKy (izuu-
HOro po3BUTKY. Di3MUHMIT PO3BUTOK OIIHIOBAJIN 3a IICH-
TWIbHUMMU TabnuisiMu. HanMmipHy Macy Tia Ta oXXupiHHS
IiarTHOCTyBajii, Kepyiounch Hakazom MiHicTepcTBa 0X0-
poHU 310poB’st Ykpainu Bin 27.04.2006 Ne 254 y penaxirii
Haxazy MO3 Ykpainu Bix 03.02.2009 Ne 55 «ITpo 3atBep-
JOKEHHSI MPOTOKOJIiB JIiKyBaHHS MiTeil 3 €eHAOKPUHHUMU
3aXBOPIOBAHHSMM».

I3 936 oci6 BimiOpaHO IUISI AETAJBHOIO AOCITIIKCHHS
160 oci6 BikoM Big 7 1o 18 pokiB: i3 HAAJUILKOBOI MacoIO
Tina (35 ocib), 3 oxXupiHHAM (aOAOMiHAJILHUI TUI OXU-
pinHs (ATO) 35 oci6; piBHOMipHUI TUI oxXupinHs (PTO)
35 oci0) Ta 55 3gopoBux oci6. [liarno3 HMT BcraHoBIIO-
Banu npu IMT, saxuit nepesulye 85-i1 mepueHTUIb, ajie €
MEHIIMM Bif 95-TO IEepHEHTWISA 3TiTHO 3 BIKOCTaTEBUMM
HOMOTrpamMaMH, OXUPiHHSA — npu 3HaYeHHsIX IMT, ski no-
PIBHIOIOTH 200 X € BULIUMU 32 MOKa3HUKU 95-r0 nepiieH-
Tiisg. HopmaiabHy Macy Tija niarHOCTyBajiu Tpy 3HAYeH-
Hsx IMT, siki cTaHOBJATH BiA 5-ro 10 85-r0 mepueHTUIs.

Hocnimxenns 13 mpoBonuiiocst 3a A0MOMOTOIO TaJlb-
MMaTOPHOI'O Ta YJIBTpa3ByKoBoro gociimkeHHs (Y3]1), Bu-
3HAUYEeHHSI aHTUTLT 10 Tupeornooyniny (AT-TI) i Tupeo-
imHoi nmepokcunazu (AT-TITO), a TakoX THPEOTPOITHOTO
ropmoHy (TTTI), BiibHUX TPUHOATUPOHIHY Ta TUPOKCUHY
(8T,, BT,) y cupoBaTii KpoBi iMyHO(EPMEHTHUM METO-
moM. Takox 3a HOIOMOroi0 OOYHCIeHHS KoedillieHTa
TTI/BT, BU3HaYanmu O3HaKU JIAGOPATOPHOIO TiMOTUPEO-
3y — TTI'/BT, y mexax 0,19—0,29 Ta cy6xiniHiuHuii rino-
tupeos (TTI/BT, > 0,29).

CratucTuyHy 00pOOKyY MaTepialy BUKOHYBaJIM Ha IePCo-
nanpHoMy KomiT1otepi ACER Intel® Core™ i3-7020 CPU @
2.30 GHz B onepauiiiniii cucremi Windows 10 3a qoromoroto
rporpam Microsoft Office Excel Ta Statistica 10.

CraructiyHa 00podKa BKIIoYasa MipaxyHOK CepeHbO-
ro apu(pMeTUYHOro 3HaYEHHS KOXKHOIO 3 MOKa3HUKIB (M),
CEPeIHBOTO KBAIpaTUYHOTO BinxwieHHs (o). OLiHKa Bipo-
TiIHOCTI pe3y/braTiB mepeadavyana BU3HAYEHHSI CEPEIHBOL
TMIOMWIKH CepeIHboapruMeTHIHOl (m), BipOTimHOCTI Bi-
MiHHOCTE cepeHiX BeJMUMH 3a t-kputepieMm CThioIeHTA.

BiporinHicTh pi3HMIII MiX BiZHOCHMMU BeJIMYMHAMU
BM3HAaJasacss METOIOM KyTOBOro mepetrBopeHHs1 Dimepa
(Po). dns TBEpaKEHHS PO BipOTiAHICTb Pi3HULI BUPaXo-
BYBaJIM 3arajlbHOMPUIHSTY BEJIMYMHY PiBHSI BipOTiTHOCTI
p <0,05.

JlocmimKkeHHsI cXBajleHe KOMICi€ro 3 0iOMeINIHOI eTH -
K1 ByKOBMHCBKOTO JIepXKaBHOTO MEIUYHOTO YHiBEPCUTETY
(rmpotokos Ne 2 Bim 05.02.2021).

PesyAbTaTH

BikoBa Ta reHiepHa XxapakTepucTuKa JiTe, sKi 3amy-
YyeHi B JOCJIKeHHSs, HaBeaeHa B Tao. 1.

AHai3yl0un pe3ynbraTé JOCTIMKEeHHS II0g0 Mopdo-
(yHkuionansHoro crany 1113, BctaHOB/IEHO, 1110 Y OiTbIIOT
YacTUHM BimiOpaHux mis pociimkeHHs miteit i3 HMT Ta
OXMPIHHSM, SIK Y XJIOITYMKIB, TaK i y JAiBYaTOK, Tparuisi-
€TbCs UGY3HNI HeToKcnuHMi 300 (JIH3) (51,4 %) i3 me-
peBaxanHaM o0’eMy LL3. Tupeoignuii 06’eM BimgIoBimae
MepIioMy cTyreHto 306a (puc. 1). [Tpu ubomy y rpymi aiteit
10—13 poxkiB JIH3 tpamisiBca yacTile, HiX y OiTell BiKOM
7—9 ta 14—18 pokiB (p < 0,05, puc. 2).

V nepeBaxkHoi 6inbinocTi aiteit (82,3 %) 1113 BusHava-
Jlach SIK 1ucy3HO 30isbllIeHa, M’ SKO-eJ1aCTUYHOT KOHCUC-
TeHIIT, Hebomoua, i Tinbku y 17,7 % 1113 6ysa aemio yuiib-
HeHolo. I3 160 obcTexxenux aiteit mpu Y31y 43 (26,8 %)
criocTepirajaocs MiIBUILEHHST eXOreHHOCTI, ¥ 55 (34,3 %) —
MOPYILIEHHS CTPYKTYpH 351034, y 31 (19,4 %) — KoHcTaTO-
BaHO 3HIKCHHS exoreHHocTi. Y 6 miteit (3,7 %) BusiBIeHi
MTOOAMHOKI BY31H, ¥ 9 (5,6 %) — KicTOIONIOHI YTBOPEHHSI.
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Tabnuys 1. BikoBa Ta reHAepHa xapaKTepucTuka giteu

HMT ATO PTO 3nopoBi gitn
Bik, poku
X yii X a X i X a
7-9 5 4 6 5 4 4 8 7
10-13 6 5 6 6 7 8 12 13
14-18 7 8 7 5 6 6 7 8

TMpumitkn: HUT — Hagnuwok macu Tina, ATO — abg0oMiHanbHUA TUM OXXNUPIHHS; PTO — piBHOMIPHWI TUIM OXUPIH-

Hs1; X — xnony4nku; 4 — giB4artka.

Ax HaWOIBII YYTAWBUN TTOKa3HUK HASBHOCTI [e-
GiuTy TUPEOimHMX TOPMOHIB oOlliHIOBaBca piBeHb TTIT
(Taba. 2). 3a uMM MoKa3HUKOM 00OCTeXyBaHa rpyrma JiTeit
BinxuaeHb y pyHKUIioHanibHOMY cTaHi 1113 He mana. Tinb-
KM y HeBeJIUKOol KinbKocTi miteir i3 HMT Ta oxupinHsIM
(14 i3 105 oci6, 13,3 %) mokasnuku TTI Oynm 3MilteHi y
cTopoHy Horo migsuieHHs (4,31—4,98 MkMO/mi), a ipu
BUKopucTaHHi nmokasnuka TTI/BT, y 20 (11,5 %) niteit
BCTAHOBJICHO O3HAKHU JIaAOOPAaTOPHOTO TIillOTUPEO3y i3 He-
3HAYHOIO TepeBarol0 TinepTUPEOTPOIiHEMIl y XJIOMUUKIB
(18,5 %) nopiBHsiHO 3 miByatkamu (15,6 %).

Omninka BIKOBMX O0COOIMBOCTEN (PYHKIIIOHATILHOTO
crany L3 y aiteit i3 HMT Tta oxXupiHHsIM He BUSIBUJIA Bi-
POTimHMX 3MiH IIOKAa3HUKIB MHepu(epiiiHuX TUPEOITHUX
TOPMOHIB 3aJIexXHO Bij Biky. [Ipu Ginbl petebHOMY aHa-
JIi3i BUSIBJIEHO, 1110 Y JiTeil BikoBoi rpynu 10—13 pokiB pi-
BeHb TTT OyB BiporinHo Buimmm — 3,78 *+ 1,4 MxkMO/mn
(p <0,05), Hix y miteit BikoBoi rpynu 7—9 pokiB. [eHnep-
HOI 3aJIeXKHOCTI y BCixX BiKoBUX miarpymax aireit i3 HMT ta
OXUPIiHHSIM HE BCTAHOBJICHO.

Yacrota piBust TTT > 3,0 MkMO/mi 3pocTaia 3i 30i1b-
MIeHHSIM BiKy XxBopux: Bin 12,9 % cepen miteit 7—9 pokiB
1o 16,6 % y rpymi namientis 10—13 pokis ta 15,1 % — y
niteit 14—18 pokiB, 06e3 CyTTEBUX BiIMiHHOCTEH 3a CTaTTIO.
VY nireit i3 HMT Tta oxupinaam Ha i JIH3 gacrinre pee-
CcTpyBajucs Oinbll BUCOKi mokazHuku TTI, HiX y miTeit i3
JIH3 Ta HOpMaTbHUMU TTOKa3HUKAaMU Macu Tijia (puc. 3).

O6roBopeHHs

Pesynpratu emimemionoriyHuX OOCTIIKEeHb CBig4aTh,
1o 6;13bKo 60 % niTeit i3 OXKUPIHHIAM BXe 10 JECATH PO-
KiB MarOThb OAMH i3 (haKTOpiB PU3UKY PO3BUTKY CEPLIEBO-
CYAMHHMX 3axBopioBaHb, 20 % MmiTiTKiB — ABa i GiNblIe
dakTOpM PUBMKY KapaioBacKyJSIpHUX 3axBopioBaHb [17].
OXupiHHA Yy IOHaIIbKOMY Billi y 70 % BUMaIKiB acOIiIOETh-
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Tabnuys 2. TupeoigHu¥ cTatyc y BiTe i3 HaAIMLLKOBOIO MAacoro Tifla Ta OXUpiHHIM, Ml = m

Xnonuuku (n = 54) AiByaTtka (n = 51)
FopMoHu P
Be3 AH3 (n = 29) 13 AH3 (n = 25) Bes AH3 (n = 22) 13 AH3 (n = 29)
TTr, MMO/Mn 1,57 £ 0,13 3,23 +0,21* 1,43 + 0,11 3,88 + 0,32* < 0,05
T,, HMonb/N 115,8 + 8,2 88,5 + 4,4* 111,1 £ 5,7 86,7 + 4,3* < 0,05
BT, nMonb/n 14,8 +1,7 11,4+1,6 15,8+ 1,3 12,8+14 > 0,05
T, HMOnbL/N 1,9+0,1 2,7 +0,2* 1,8+0,3 2,9=+0,1* < 0,05
BT, MMONb/II 3,7+0,4 41+0,9 3,6 £0,8 42 +0,7 > 0,05
TTI/BT, 0,106 + 0,001 0,285 + 0,002* 0,090 + 0,001 0,303 + 0,002* < 0,05

lMpumitka: * — BiporigHa pi3HNLs1 NOKa3HUKIB Y XJ10MYMKiB i giB4aTok 6e3 [JH3.
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¢ 3 apTepianbHOIO rinepreHsieio, y 25 % — 3 mopyiieHo0
TOJIEPAHTHICTIO JIO TJIIOKO3U. 3POCTaHHSI 3aXBOPHOBAHOC-
Ti Ha OXMPIiHHA Y JiTel CYMPOBOIKYETHCS 30UIbILIEHHSIM
KIJTBKOCTI XBOPMX Ha LIYKPOBUii miabeT npyroro tumy [18].

TenneH1ist 10 3pOCTaHHST OXMPIHHS, 110 30€epira€Th-
cs B IeIiaTpUUHIi MOIMyJsiii, 3yMOBIIOE iHTepeC 10 0-
CJIIKEHHSI TOPMOHAIbHO-MEeTa00IiYHUX TTOPYIIeHb Y Ji-
Telt i MiAJIiTKiB, acoliiioBaHUX 3 HAAMipHOIO MAacoIo Tija
[19-24].

[lpyr aHami3i BITYM3HSHOI Ta 3apyOiXHOI JliTepaTypu
MOXHAa MiiiTX BMCHOBKY, 11O 0arato MeCSTWIiTh BUCHUX
i3 pi3HUX KpaiH LiKaBWIM 3MiHU €HIOKPMHHOI CUCTEMU
y HalLi€HTIB i3 OXXUPiHHSAM. Y HaALIOMY IOCJiIXEHHI pO3-
[JISTHYTO MOXJIMBI 3MiHU TUPEOITHOIO CTaTycy B AiTeil i3
HaJTMILIKOBOIO MacolO Tijla Ta OXWUPIHHSIM, OCKUIbKU Bi-
IIOMO, III0 TUPEOidHi TOPMOHM, Mif0YM Ha €HEPreTUIHUIA
00MiH, BYIJICBOJIHUIT Ta XXMPOBUI MeTabO0Ii3M, 3MiHIOIOTh
Macy TiJla, CIPUSIOUH ii 30iIbIIEHHIO MpU AediluTi TUpe-
OIMHUX TOPMOHIB [16]. MOXIJIMBO, TUPEOTPOITHUI TOPMOH
LLIJISIXOM MIPSIMOTO BIUJIMBY Ha >KMPOBY TKAHWUHY MOXE 3Mi-
HIOBAaTU XMPOBUI MeTabOTi3M, a TAKOX BIUIMBATH Ha PO3-
MOAia XUPOBOi TKAHMHU B opraHi3mi. Haie nocnimxkeHHs
BUSIBWIO MOPYIIEHHSI TUPEOINHOIO 3a0e3MeYeHHsI B JiTeil
i3 HAUIMIITKOBOIO MAcOIO TiJla Ta OXMPiHHSM Ha PiBHI Ja-
OopaTtopHUX 3MiH, a came ninBuuieHHs1 TTI Ta 3miHu no-
kasHuka TTT/8T,.

BucHoBKMU

V niteit i3 HMT Ta oXupiHHSIM YacTillle TParuisi€EThCs
nudy3Hnit HeToKcuaHUH 300 (51,2 %), HiX y miTeit i3 HOp-
MaJibHOIO Macolo Tiia (21,7 %).

Ominka BIKOBMX 0COOIMBOCTEN (PYHKIIIOHATIBHOTO
CTaHy IIUTOMNOMIOHOI 3aJI031 Y 1IUX JiTeli He BUSBUJIA Bi-
POTiMHMX 3MiH TOKa3HUKIB MNepuepiiHUX TUPEOITHUX
rOpMOHiB, onHak y 11,5 % oci6 nokasuux TTI/BT, Gy y
mexax 0,19—0,29 tame y 13,3 % oci6 BcTaHOBIEHO O3HAKK
CcyOKITiHIYHOTO Timotmpeosy. lle BKazye Ha HEOOXigHICTH
MOHITOPUHTY (DYHKIIIOHAJIBHOTO CTaHYy IIUTOMOMiIOHOI 3a-
JIO3U B JiTe i3 HaIJIMIITKOBOIO MAaCOIO Tijla Ta OXKMUPiHHSIM.

Konduikr inTepeciB. ABTopu 3asBJISIIOTH PO BiICyT-
HIiCTb KOH(IIIKTY iHTEpeciB Ta BiacHOI (hiHaHCOBOI 3alli-
KaBJICHOCTI IPU MiATOTOBLI JaHOI CTATTi.
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Thyroid homeostasis
in obesity children

Abstract. Background. Due to the rapid increase in the preva-
lence of childhood obesity in Europe in recent years, various ini-
tiatives and actions have been launched in response to this alar-
ming tendency. Over the last decade, the question of the inter-
action between obesity and thyroid pathology has been the most
controversial. The study was aimed to assess the state of thyroid
supply in overweight children. Materials and methods. Out of 936
people, 160 people aged 7 to 18 years with overweight (OW) and
obesity were selected for a detailed study. The levels of thyroid-
stimulating hormone (TSH), free triiodothyronine, and thyroxine
(fT3, fT4) in serum were determined by enzyme-linked immuno-
sorbent assay. Results. More than half of the children who were se-
lected for the study had both diffuse nontoxic goiter (DNG) both
in boys and girls (51.4 %) with a predominance of thyroid volume
corresponding to the first degree of goiter. Only in a small number
of children with OW and obesity (14 out of 105 people, 13.3 %),
TSH levels were shifted toward its increase (4.31—4.98 plU/ml),
and when using TSH/fT4, 20 (11.5 %) children showed signs of

laboratory hypothyroidism with a slight predominance of hyper-
thyrotropinemia in boys (18.5 %) compared to girls (15.6 %). The
frequency of TSH levels > 3.0 plU/ml elevated with increasing
age of patients from 12.9 % among children aged 7—9 years to
16.6 % in the group of patients aged 10—13 years and 15.1 % in
children aged 14—18 years without significant differences by gen-
der. Children with OW and obesity were more likely to have higher
TSH values than children with DNG and normal body weight.
Conclusions. Diffuse nontoxic goiter is more common in children
with OW and obesity (51.2 %) than in children with normal body
weight (21.7 %). The assessment of the age of the functional state
of the thyroid gland in these children did not reveal significant
changes in peripheral thyroid hormones, but in 11.5 % of people,
TSH/fT4 ranged from 0.19 to 0.29 and 13.3 % of people had signs
of subclinical hypothyroidism. This indicates the need to monitor
the functional state of the thyroid gland in overweight and obese
children.

Keywords: children; overweight; obesity; thyroid hormones
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The relationship between thyroid hormone levels,
insulin resistance and body mass index,
in patients with subclinical hypothyroidism
and euthyroid patients

Abstract. Background. Hypothyroidism is a common thyroid disorder with female predominance. In general
population its prevalance is 2-5 % while 10 times higher in female than in men. Insulin resistance, one of the most
discussed issues recently, is an inadequate response to insulin in peripheral tissues despite the normal secretory
function of pancreatic islet cells. In this study, we analyzed relationship between thyroid hormone levels, body mass
index and insulin resistance calculated with Homeostatic Model Assessment for Insulin Resistance (HOMA-IR),
Quantitative Insulin Sensitivity Check Index (QUICKI) and Atherogenic Index of Plasma (AIP) in SCH and euthyroid
patients under levothyroxine treatment. Materials and methods. The clinical and laboratory data of approximately
14 000 patients between the ages of 18-60 were retrospectively evaluated. After these exclusion criteria were
applied, 371 eligible individuals were included in the study. All 371 individuals divided into three groups according
to TSH levels. Group 1 is eutyhroid patients under levothyroxine treatment with TSH levels between 0.27—
4.2 ulu/mL. Group 2 is subclinical hypothyroid patients with TSH levels between 4.2—10 ulU/mL. Group 3 is healthy
control group with TSH levels between 0.27—4.2 ulU/mL. Results. The euthyroid patient group has the highest
(25.66 + 3.36 kg/m?) mean BMI. On the other hand the mean BMI was higher in SCH (24.0400 + 3.8436 kg/m?)
group than in control group (22.48 + 2.74 kg/m?) (p < 0.05). Fasting plasma glucose (FPG), serum triglyserid, low
density lipoprotein (LDL), anti-thyroid peroxidase (TPO) and insulin levels were significantly higher in euthyroid
patient and SCH groups (p < 0.05). Notably, total cholesterol, LDL and TPO levels were higher in euthyroid
patient group (p < 0.05). On the other hand, there were no difference between euthyroid patients and SCH group.
Conclusions. This study found significantly elevated insulin resistance and cholesterol levels in SCH patients, so
we hypothesized that SCH is also a risk factor for insulin resistance disorders such as cardiovascular diseases and
metabolic syndrome. As a consequence, lipid metabolism defects and insulin resistance should be screened and
treated in SCH patients. Thanks to the strong and significant correlation between HOMA and QUICKI in our study,
we suggest the combined use of HOMA and QUICKI in these patients. Further and large-scale studies are needed
to evaluate the relationship of HOMA, QUICKI, AIP, and BMI in detecting insulin resistance in SCH patients.
Keywords: subclinical hypothyroidism; thyroid hormone levels; insulin resistance; body mass index

Introduction

Hypothyroidism is a common thyroid disorder with fe-
male predominance. In general population its prevalance is
2—5 % while 10 times higher in female than in men. The most
common cause of primary hypothyroidism characterized
with increased thyroid-stimulating hormone (TSH) levels is
iodine deficiency worldwide. On the other hand, specifically
in regions with adequate iodine intake the main cause of hy-
pothyroidism is chronic autoimmune thyroiditis [1].

Subclinical hypothyroidism (SCH) can be defined as a
biochemical condition with normal free thyroxine concen-
tration while serum TSH levels are high [2]. The prevalence
of SCH is much more higher than primary hypothyroidism,
ranges from 4 to 15 % in general population. When a high
serum TSH level is detected with free thyroxine in the nor-
mal reference range, tests should be repeated 2 or 3 months
later with thyroid peroxidase antibodies to confirm the diag-
nosis [3].
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Insulin resistance, one of the most discussed issues re-
cently, is an inadequate response to insulin in peripheral
tissues despite the normal secretory function of pancreatic
islet cells [4]. Hyperglycemia is associated with hyperin-
sulinemia due to disturbances in glucose uptake in tissues,
and the combination of these two is the main finding of
insulin resistance. Most individuals with insulin resistance
may be undiagnosed more than 10 years. This period is
detrimental, as insulin resistance is an independent risk
factor for obesity, cardiovascular disease, hypertension,
and type 2 diabetes [5].

Even though hyperinsulinemic-euglycemic clamp tech-
nique is gold standart for demonstrating insulin sensitivity,
it is challenging to perform. Therefore, the metabolic syn-
drome closely associated with insulin resistance, charac-
terized by obesity, increased blood pressure, fasting glucose
(FG), triglyceride (TG) levels and low high-density lipopro-
tein (HDL) is used in clinical decision making [6].

There are many conflicting results regarding correlation
between thyroid hormone levels and insulin sensitivity in li-
terature. In an experiment on rats with propylthiouracil-in-
duced hypothyroidism, abnormal insulin secretion was ob-
served as a result of abnormalities of the enzyme activity of
pancreatic islet cells [7]. Two recent studies with euthyroid
patients suggested that serum free T, secretion alone may
have an important role in insulin secretion, although not
TSH and free T, [8, 9]. In addition, some studies have re-
vealed that early atherosclerotic lesions occur in euthyroid
autoimmune thyroiditis [10]. The complexity of the effects
of thyroid hormones on insulin and glucose metabolism is of
great interest [11].

In this study, we analyzed relationship between thyroid
hormone levels, body mass index (BMI) and insulin resis-
tance calculated with Homeostatic Model Assessment for
Insulin Resistance (HOMA-IR), Quantitative Insulin Sen-
sitivity Check Index (QUICKI) and Atherogenic Index of
Plasma (AIP) in SCH and euthyroid patients under levo-
thyroxine treatment.

Materials and methods

The clinical and laboratory data of approximately 14 000
patients between the ages of 18—60 who admitted to the De-
partment of Internal Medicine outpatient clinic in Cum-
huriyet University Medical Faculty Hospital between 2012
and 2018 were retrospectively evaluated. Patients with hy-
perthyroidism or antithyroid treatment, diabetes mellitus,
chronic liver disease, chronic kidney disease, malignancy
or any infectious disease were excluded from the study. On
the other hand, patients with a BMI above 30 kg/m?, those
using drugs that may affect insulin and glucose metabolism,
and those with a diagnosis of impaired glucose tolerance or
impaired fasting glucose were also excluded from the study.

After these exclusion criteria were applied, 371 eligible
individuals were included in the study. All 371 individuals
divided into three groups according to TSH levels. Group 1
is eutyhroid patients under levothyroxine treatment with
TSH levels between 0.27—4.2 ulU/mL. Group 2 is subcli-
nical hypothyroid patients with TSH levels between 4.2—
10 pIU/mL. Group 3 is healthy control group with TSH
levels between 0.27—4.2 plU/mL.

Glucose, TG, total cholesterol (TC), low density lipo-
protein (LDL-C) and HDL-C levels were measured by spec-
trophotometric method (Beckman Coulter AU 5800, USA).
Insulin, TSH, antiTPO and FT4 levels were determined im-
munometric methods (Beckman Coulter, DxI 800, USA).

Three different tools were used to determine insulin re-
sistance; Homeostatic Model Assessment for Insulin Resis-
tance (HOMA-IR), Quantitative Insulin Sensitivity Check
Index (QUICKI) [12] and Atherogenic Index of Plasma
(AIP) [13].

Statistical analysis

The data obtained from our study were analysed with on
SPSS (ver: 22.0) packet program. Normality was checked
with Kolmogorof — Simirnov test. For significance ana-
lyses, Tukey test was used to determine differed group or
groups. For non-parametric data, Kruskal — Wallis test,
Man — Whitney U test were used. Pearson correlation ana-
lysis was used to determine the relationships between vari-
ables and the error level was 0.05.

Results

The patients included in the study were divided into
3 groups, patients with SCH (n = 154), eutyhroid pa-
tients (n = 94) and healthy control group (n = 123). The
percentage of female patients was higher in all groups;
85.1, 93.6 and 72.4 % respectively. The mean ages of
control, euthyroid and SCH groups were 25.79 * 8.28;
38.17 £ 11.27; 30.29 £ 11.61 respectively. The euthyroid
patient group has the highest (25.66 + 3.36 kg/m?) mean
BMI. On the other hand the mean BMI was higher in
SCH (24.04 £ 3.8436 kg/m?) group than in control group
(22.48 £ 2.74 kg/m?) (p < 0.05).

Fasting plasma glucose (FPG), serum triglyserid, low
density lipoprotein (LDL), anti-thyroid peroxidase (TPO)
and insulin levels were significantly higher in euthyroid pa-
tient and SCH groups (p < 0.05). Notably, total cholesterol,
LDL and TPO levels were higher in euthyroid patient group
(p <0.05). All laboratory data are summarized in Table 1.

When analyzed HOMA, QUICKI and AIP results to
evaluate insulin resistance, these values were significantly
higher in SCH group (p < 0.05). On the other hand, there
were no difference between euthyroid patients and SCH
group (Table 2).

Body mass index (BMI) was positively correlated with
HOMA and AIP while negatively correlated with QUICKI.

The correlation coefficients between the variables in the
subclinical hypothyroidism, euthyroid and control groups
are summarized in Tables 3—35.

Discussion

In our retrospective study, HOMA, QUICKI and AIP va-
lues were significantly higher in SCH group according to con-
trols. Also FPG, triglyceride, LDL and fasting insulin levels
were significantly higher in euthyroid and SCH patients. Eu-
thyroid group has highest mean BMI in all groups. Homeo-
static Model Assessment for Insulin Resistance levels were
significantly different between controls and SCH, and be-
tween controls and euthyroid patients. Body mass index was
positively correlated with HOMA and AIP but negatively with
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QUICKI. On the other hand, AIP has positive correlation
with HOMA but weak negative correlation with QUICKI.
High density lipoprotein levels positively correlated with
QUICKI but negatively with HOMA. In SCH group, TSH
and T4 levels showed statistically insignificant correlation
with other variables, but FPG was positively correlated with
triglyceride levels, AIP, BMI and HOMA levels meanwhile it
is negatively correlated with HDL and QUICKI. Triglyceride
levels were positively correlated with HOMA and BMI.

As is wellknown, one of the most common causes of
hypothyroidsm is autoimmunity. In accordance, 55.2 %
(79/143) of patients with SCH and 80.2 % (73/91) of eu-
thyroid patients under treatment had chronic autoimmun
thyroiditis in our study.

M. Owecki et al. [15] examined 15 patients with hypo-
thyroidism due to total thyroidectomy and did not find any
correlation with insulin resistance by using HOMA index.
A. Tuzcu et al. [16] showed that 77 SCH patients without
insulin resistance had higher fasting insulin, total and LDL
cholesterol levels according to control group. However,
there was no significant differnace between HOMA levels.
In another study by S. Sengupta et al. [17] HOMA index,

BMI, LDL and insulin levels were found to be significantly
higher in patients with SCH than healthy controls.

In our study, difference of HOMA levels between control
and SCH, and control and euthyroid group were significant.
On the other hand, HOMA, QUICKI and AIP values were
significantly higher in SCH group than in controls; FPG, TG,
LDL cholesterol, TPO and insulin levels were significantly
higher in euthyroid patients and SCH groups than controls.

A. Sayed et al. [18] suggested that lipid metabolism de-
fects should be screened and treated in SCH patients due
to their study which showed higher insulin, total cholesterol
and LDL levels in SCH groups than healthy controls.

In recent study, BMI was positively correlated with
HOMA and AIP, while negatively correlated with QUICKI.
N. Aksoy et al. [19] found no difference of BMI and HOMA
in SCH and control groups. H.O. Dogan et al. [20] stated
that AIP alone was not reliable to detect insulin resistance
but could be use together with HOMA and QUICKI to
exclude insulin resistance. Another recent study showed a
positive correlation between AIP and serum TSH levels in
SCH group [21]. In a study published in 2021, no significant
association was found between TSH and HOMA levels [22].

Table 1. Laboratory data of patient subgroups

_ . _ Subclinical
Control (n = 123) Euthyroid (n = 94) hypothyroidism (n = 154) Result

FPG (mg/dL) 80.42 + 6.38 (65-100) 85.76 + 7.94 (70-125) 84.20 + 7.57 (64-110) E = 2)6681

TG (mg/dL) 76.12+34.16 (26-200) | 111.63+86.32 (34-537) | 100.87 +71.54 (32-495) | & = 2%

CHOL (mg/dL) | 157.50+28.18 (96-243) | 186.55 = 38.72 (67-285) | 170.70+37.50 (96-296) | = 100

F=12.36

LDL (mg/dL) 91.34 +27.44 (34-191) | 112.41+30.73 (52-192) | 100.85x31.12 (38-204) | 1= 128

HDL (mg/dL) 54.01 + 11.37 (32-92) | 54.39+14.98 (30-113) | 50.72 = 11.94 (26-81) PF:O2'01041

TSH (uIU/mL) 294 +11.30 (0.38-127) | 2.53+1.86(0.31-16.9) | 5.82+1.73 (4.25-13.9) PF:(?goﬁ

T4 (ng/dL) 1285015 (0.93-1.74) | 1.28022(061-1.76) | 1.23:063(0.87-86) | p_ ooy
. KW = 33.36

antiTPO (U/mL) | 13.51+4.42 (2.1-28) | 14330+ 193.67 (0.24-86) | 85.03  142.84 (0.1-60) | KB (oos]
Insulin (WIU/mL) | 7.52.2.50 (1.71-12.75) | 9.56+4.73(2.6-35.71) | 10.16+4.77 (3.47-30) | "3/ 2304

Notes: FPG — fasting plasma glucose; TG — triglyceride; CHOL — cholesterol; LDL — low density lipoprotein;
HDL — high density lipoprotein; TSH — thyroid-stimulating hormone; T4 — thyroxine; antiTPO — anti-thyroid

peroxidase.
Table 2. HOMA, QUICKI, AIP results of subgroups
Control (n = 123) Euthyroid (n = 94) hyp oth)sn?obig:isnrif ?rli = 154) Result
HOMA 149+051 (0.324-2.50) | 2.04%1.05(0.449-7.32) | 2.131.11(0.69-756) | .= 1702
QUICKI 0.1+ 0.03 (0.068-0.27) | 0.09+0.03 (0.027-0.22) | 0.09 +0.03 (0,0312-0.18) | = o001
AP 0.03.+0.00 (0.019-0.06) | 0.03 =0.01(0.014-0.07) | 0.04 £ 0.01(0,0216-0.09) | p - orl:

Notes: HOMA — Homeostasis Model Assessment; QUICKI — The quantitative insulin sensitivity check index;

AIP — Atherogenic Index of Plasma.
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B. Upadya et al. [23] studied with 20 hypothyroid and
20 SCH patients and concluded that TSH and cholesterol
levels were correlated in SCH group while TSH and HOMA
was not. Also in both groups HOMA and cholesterol, LDL,
VLDL, triglyceride levels were correlated but HDL not. In
contrast to this study we found negative correlation between
HDL, AIP and HOMA, besides positive correlation bet-
ween HDL and QUICKI in both groups.

J. Liu et al. [24], based on their study with 1402 non
-obese euthyroid autoimmune thyroiditis patients, conclu-
ded that anti-TPO levels are associated with HOMA and
levothyroxine treatment can reduce the risk of atheroscle-
rosis, especially in patients with high anti-TPO titers. Ano-
ther study with 164 non-diabetic euthyroid patients showed
similar results [25]. In a study conducted in Turkey; FPG,
serum cholesterol and HOMA levels were found signifi-
cantly higher in euthyroid patients with thyroid antibodies
than autobody negative healthy controls [26]. Similar to this
studies, we found a positive correlation between TPO, AIP
and HOMA in euthyroid patients, in addition to negative
correlation between TPO and QUICKI.

G. Brenta et al. [27] suggested that increase in athero-
genic LDL may be due to decrease in hepatic lipase activity
because of high TSH level. Although levothyroxine treat-
ment has not alter the plasma lipid levels in general group,
there was a remarkable decrease in patients with TSH
> 12 plU/mL. As can be interpreted similar, we found nega-
tive correlation between fT, and LDL levels in euthyroid

group.

Conclusion

This study found significantly elevated insulin resistance
and cholesterol levels in SCH patients, so we hypothesized
that SCH is also a risk factor for insulin resistance disorders
such as cardiovascular diseases and metabolic syndrome.
As a consequence, lipid metabolism defects and insulin re-
sistance should be screened and treated in SCH patients.
Thanks to the strong and significant correlation between
HOMA and QUICKI in our study, we suggest the combined
use of HOMA and QUICKI in these patients. Further and
large-scale studies are needed to evaluate the relationship of
HOMA, QUICKI, AIP, and BMI in detecting insulin resis-
tance in SCH patients.
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3B’130K Mi>XK PiBHSIMW FOPMOHIB LUUTONOAIGHOT 30A03U, IHCYAIHOPE3UCTEHTHICTIO
TA iIHA€KCOM MOCH TiAQ B NALEHTIB i3 CYOKAIHIYHUM rinoTMPEeo3om

Pesiome. Axmyanvnicms i mema docaioncenns. Tinotnpeos — ro-
LIMpPEHE 3aXBOPIOBAHHS IUTOIOMIOHOT 3aJ103H, i3 JOMiHYBaHHSIM
cepell KiHOK. ¥ 3arajibHiil MoIyJsiii 1oro molMpeHicTb CTaHO-
BUTb 2—5 %, TOmi SIK Y XiHOK Lieii moka3HuK y 10 pasiB BUILNIA,
HiX Yy 4YOJIOBiKiB. [HCYJiHOPE3UCTEHTHICTh, OfHA 3 HAWOLIbIL
00roBOpPIOBAHUX MPOOJIEM, PO3IJISIAEThCS SIK HeaaeKBaTHa Bil-
TOBIIb Ha il0 iIHCYNiIHY B epudepuIHNX TKaHUHAX, He3BaXKalo-
YW Ha HOPMAJIbHY CEKPeTOpHY (BYHKIIiI0 KIITUH OCTPIBLIB -
IIJTYHKOBOI 3a/103U. Y 1IbOMY AOCJIIKEHHI MU IpoaHasi3yBaiu
B3aEMO3B’SI30K MiX pPIiBHSIMM TOPMOHIB IIUTONOMIOHOI 3aJ103H,
iHIEKCOM MacH Tijla Ta iHCYJiHOPE3UCTEHTHICTIO, PO3PaxOBaHOI0
32 JOTMOMOTOI0 TOMEOCTaTMYHOI MOJEJi OI[iHKU iHCYJIiHOpe3uc-
TeHTHOCTI (HOMA-IR), KifbKiCHOTO iHAEKCY MEpeBipKy Uy TIn-
BocTi 1o iHcyniny (QUICKI) Ta iHmeKcy aTeporeHHOCTi T1a3Mu B
0ci0 i3 CyOKJTiHIYHMM TilTOTUPEO30M Ha TJIi 3aMiCHOI Tepartii JIeBo-
TUPOKCUHOM. Mamepiaau ma memodu. KiiHiuHi Ta naboparopHi
naHi mpuoausHo 14 000 mawieHTiB BikoM Bia 18 1o 60 pokiB Oy
PETPOCIEKTUBHO oLliHeHi. [Tic/st 3acTocyBaHHS KpUTEPiiB BUKITIO-
YeHHS J0 TOCIiIKeHHs OyJ10 BKiItoueHo 371 BinmoBigHy oco0y. Yci
0oco0u po3.1iieHi Ha TpU rPYIU 32 PiBHEM TUPEOTPOITHOTO TOPMOHY
(TTT). Ipyna 1 — ue eyrupeoinni nmaimienTu i3 pisaem TTT 0,27—
4,2 MKkMO/MJ1, sIKi OTPUMYIOTh JTIKyBaHHST JIEBOTUPOKCUHOM. [py-
na 2 — MALi€HTH i3 CYOKIIHIYHMM Tinotupeo3oM i3 piBHem TTT
Bin 4,2 mo 10 MkMO/mi. Ipymna 3 — 3mopoBa KOHTpOJIbHA TpyIia
3 pisuem TTT 0,27—4,2 MxMO/mi. Pezyabmamu. [pyna nauieH-
TiB y cTaHi eytupeody Mana HaiiBummii IMT (25,66 £ 3,36 kr/m?).

3 inmoro 6oky, IMT OyB BuiMM y Tpymi ocib i3 CyOKITiHIYHUM Ti-
notupeosoM (24,0400 £ 3,8436 kr/M?), HiIXX Y KOHTPOJIbHIIA IpyITi
(22,48 £ 2,74 xr/m?) (p < 0,05). PiBHI I1I0KO3M TUIa3MM HATILE,
TPUTTIEPUIiB CUPOBATKH, JIITOMPOTEIHIB HU3bKOI MIUTBHOCTI
(JITIHI), anTutin go tupeoigHoi nepokcunasu (AT-TI1O) rta
iHCYJIiHY OyJIM 3HAYHO BUILMMU B TpyIax Malli€eHTiB y CTaHi eyTh-
peosy Ta 3 cyokmmiHiuHMM rinmotupeos3oM (p < 0,05). [TpumitHO, 1110
piBHi 3aranbHoro xonecrepuny, JIITHIL i AT-TI1O Oynu Bummmu
B I'PYIIi MaLli€EHTIB i3 rimoTUpeo3oM y ctaHi KommeHcaltii (p < 0,05).
3 iHmoro 60Ky, He OyJIO Pi3HUILI MK UMM TaLiEHTAMU Ta 0CO-
0aMH i3 CyOKJIiHIYHUM TiMOTUPeo30M. Bucnoeku. Y mociimKeHHi
BCTAaHOBJICHO BipOTiAHO MiIBUIIEHUI piBeHb PE3UCTEHTHOCTI 10
IHCYJIIHY Ta piBeHb XOJIECTEPUHY B MALIIEHTIB i3 CYOKIIHIYHUM Ti-
notupeo3oM. ToMy MU MPUITYCTWIIN, 1110 CYOKITiHIYHUE TinmoTupe-
03 TaKOX € (haKTOPOM PU3MKY PO3BUTKY iHCYTIHOPE3MCTEHTHOCTI,
CEepLEBO-CYIMHHUX 3aXBOPIOBaHb Ta METa0OJiYHOTO CHHIPOMY.
ToMy moka3HUKM JiMigorpaMy Ta iHCYJIiHOPE3UCTEHTHICTb CIIil
BpaxoOBYBaTH TP JIiKYBaHHi 0Ci0 i3 CyOKTiHIYHMM TilOTUPEO30M.
BpaxoBytoun BcTaHOBJIEHY B JOCIIIKEHHI Baromy KOpeJsiLilo
Mixk HOMA ta QUICKI, Mu mpornoHyeMo KOMOiHOBaHE BMKO-
puctanHs iHgekciB HOMA ta QUICKI B mux mauieHTiB. ITo-
TpiOHI MOmAbII IMMPOKOMACINTAOHI JOCTIIKEHHST IS OLIHKKA
B3aemMo3B’s13ky HOMA, QUICKI ta IMT y BusIBJIeHHI pe3UCTEHT-
HOCTI 10 iHCY/IiHYy B TALIIEHTIB i3 CYOKITIHIYHMM TilTOTUPEO30M.

KimouoBi cioBa: cyOkiiHiuHMIA TiNOTUPEO3; piBEHb I'OPMOHIB
UIUTOMNOAIOHOT 3aJ103U; iHCYJIIHOPE3UCTEHTHICTD; iHAEKC MacH Tija
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KamiHcbeikm O.B.
Aep>kKaBHQ yCTAHOBQ «HALIIOHAQALHU HQYKOBUK LIEHTD PQAIQUIMHOT MEAMLIMHM, FEMQTOAQTIT TQ OHKOAOTIT
HavioHanbHOI akaaemii MeanyHx HAyK YkpQiHu», M. Kunis, YkpaiHa

biomapkepu noaHoro Aediuuty,
MeTOAM NOro NPodiAaKTUKU
TO AIKYBOHHS

PestoMe. OrmsgoBa cTaTTs npucBsYeHa nuTaHHIo viogHoro peiunty (VIL), skuii € gyxe noLmpeHnm B Kpai-
Hax CBITYy | NpU3BOANTL [0 3HA4YHOI KiflbKOCTI Mpo6sieM 3i 340PO0B’sIM, BKIIIOYAK04YM NCUXIYHI, PO3YMOBI, TUPEOigHI
Ta HETUPEOIAHI B yCiX BIKOBUX rpyrnax. Ha cborogHi B 6inbLUIOCTI KpaiH 3anpoBagXXeHHs1 O4HOI npoginakTmku
rpu3BesIo TOro, Lo rnoHans 60 % TepuTopivi noboponn WA, ogHak equHa Karteropis HacesieHHs HaBiTb y UnX Kpa-
iHax, fka e mae Takuu gegiynt, — BariTHi Ta XIHKu, kI rogyroTe rpyaaro. Ha yevi 4ac YkpaiHa niposanvna
rnporpamuv 3abe3rneYeHHs1 HacesieHHs1 JOCTaTHbOK KIflbKICTIO Mofy, HauioHaslbHi HayKoBi JOCTIOKEHHS Liel npo-
651leMu He MPOoBOAATLCA AEKinbKa AecATuniTb, Tomy 3 2021 p. Ha manax viogHoro ctatycy YkpaiHa Bxe 3Ha-
unTbCA AK «6ina nnama». VlogHa npogpinakTtuka cTae 0cobucTor nMPo6IeMoKo AN HACeneHHs HaLLoi fepxas,
KOXEH MELLKaHeLb, IKui Xxo4e 6y Tu 340pOBUM i MaTu 340pP0OBE NOTOMCTBO, MOBUHEH CaAMOCTIMHO LM 3alMaTuCs.
OnTumaribHUM LUJISIXOM 040/1aHHS MOA0AEIUNTHOI naTonorii € LWoneHHe BXUBaHHS KoMbGiHauii iogy, ceneHy B
pekomeHgoaHux BOOG3 i BitamiHy D B iHAaMBIAYanbHUX fo3ax, nocTiviHo NpOTSAroM yCbOoro poKy, 3 NnepiognyHnm
nabopatopHuM KOHTposneM piBHiB TTI™ (Mapkep gyHKUii ymTonogioHoi 3anosu (LL3), y Tomy umcni CKpuHiHrosuii),
TUPEOorno6yniHy (iHauBigyanbHWi Mapkep ogHoro gegiynty) Ta BitamiHy D (Mapkep vioro goctaTHoCTi, Lo Bu-
3Hayae cTaH KICTKOBO-M'130BOI Ta napatvpeoigHoi cuctem). Huaka gocnigxeHs nokasye, Lo 3aCTOCyBaHHS Haa-
MipHUX [03 viogy MOXe 30irbLLyBaT po3BUTOK nartosorii L3, ogHak He BCi BOHW MaroTb 6€e3[0raHHi au3ariH,
KUV BpaxoBye IHLLI YnHHWKKM Takoi natonorii. CborogHi B YkpaiHi icHye npenapar, Lo MIiCTUTb KOMGiHauito viogy
(150 mkr) i ceneHy (75 MKr) gnisi gopocsnx oci6. Take 6e3rneyHe CriiBBigHOLLIEHHS Y PEKOMEHLOBAHMX [03axX A/is
BIKy noHap 12 pokiB € HavibiribLL OnTUMasbHUM 7151 MPOgINaKkTuku I JiKyBaHHsA viogonegiunTHoi natosorii 1a
cTaHis. [penapar fo6pe 3apexomeHayBaBs cebe, € nonynspHUM cepes Jikapis i nauieHTis. Wloro ogHoyacHe Ta
L[0BroTpmBarsie 3acTocyBaHHs 3 ripenaparamm sitamiHy D B iHAMBIAYanbHX 403ax NpOTAroM POKIB 3 NepiognYHUM
MOHITOPUHIOM 11ab0opaTopHUX MOKA3HUKIB i yIbTpas3ByKOBUM [OCTIXeHHAM L3 no3sosnse gocarty B GilbLLIOCTI
BUNagkKiB 3a3Hav4eHnx MegUYHNX Lineu.

KntoyoBi cnoBa: viogHui gegpiumt; 6iomapkepu, npoginakTvka; niKyBaHHs

Bctyn

CporonHi, 5K i paHilie, eHIOKPUHHA ITaTOJIOTIS € dyXKe
nomupeHoto. Lle MosICHIOEThCST TIepIl 3a BCe HasIBHICTIO
T€HEeTUYHOI CXWJILHOCTI A0 Hel y OLIbIIOCTI Joaei («Cruisi-
Yi», TOOTO HEAKTUBOBAHi, TEHU), OCOOJUBO Y XKiHOK, 1110
peali3yeThCsl Yepe3 BIUIMB 3HAYHOI KiJbKOCTI YMHHUKIB
30BHIIITHBOTO CEepeNoBUIIA, TOYMHAIOYM Bill XapuyBaHHSI,
HecTaui/He30alaHCOBAaHOCTI MiKpO- Ta MaKpOeJIeMeH-
TiB, BiTaMiHiB, 3aKiHUYIOUM XiMi3alli€l0 i OMPOMiHEHHSIM

(enekTpoMarHiTHUM, pamiauiiiHuM). Ha Oiabuiicte 1ux
HeraTuBHUX (haKTOPiB MU HE MAEMO 3MOTHU BIUIMBATU, O/~
HaK Xap4yyBaHHsI Ta MOMOBHEHHSI MiKpO-/MaKpOeJIeMEHTIB
€ IOCSKHUM Uit Becboro HaceneHHs. [Tonaa 100 pokiB Bi-
JOMO ITpo icHYBaHHsI itonHoro aedinuty (M]I), 3a Leit uac
OiNBIIICTh KpaiH CBITY BXe BUPIIIWIW 110 MpoOJeMy 3a-
BIOSIKM BIIPOBAIXKEHHIO MIPUMYCOBOI Hoau3aliil MpoayKTiB
xapuyBaHHs. Ha >anb, Ha Tepurtopisix Ykpainu, Pocii Ta
NesIKUX iHIIMX KpaiH KoauinHboro PansiHcekoro Coro3y He
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BUKOPUCTOBYIOTH TaKy MOXJIMBICTb MPOMiTaKTUKK 1010~
nediuuTHUX cTaHiB, xoua y binopyci, [py3ii Ta Kazaxcrani
YaCcTKOBO mojosanu Takuii aedinut. [Topydu 3 aedinurom
oIy 3aBXIM Ma€ MicClie HecTaua celieHy, SIKUi € Ioro cu-
HEPriCTOM, TOOTO IIOMiYHUKOM.

Ho 1990 p. nume kinbka kpain — LlBeiinapis, ne-
siki CkaHanHaBebKi Kpainu, Actpanisi, CLIIA ta Kanana
MaJii TIOBHICTIO JOCTaTHE onHe 3abe3neueHHs. Y CIIA
Ta KaHanmi mocsirHyTrii HOpMaJbHUI PiBEHb CITOKUBAHHS
oy, xoua 3a pe3yJibTaTaM1 OCTaHHiX TOCTiIKEeHb Y BariT-
Hux XiHoK y CIIA Big3HayaeTbcs Jerkuii HomHU nedi-
LIUT, Ha 1110 cIIpsiMOBaHi npodinakTuuHi 3axomau. [Ipu mo-
BTOpHUX HocaikeHHsax y 1999—2005 pp. y [Noabuii Oyno
BCTaHOBJICHO, 1110 3aCTOCYBaHHSI MacoBOi oaHOI Tpodi-
JIAKTUKHU TIPU3BEJIO JO 3HAYHOTO 3HMKEHHS MOIIMPEHOCTI
3062340106 % [1].

NoaHun pediumut

¥ 2001 porii BeecBiTHs opraHizailisi OXOpPOHU 310POB’sI
(BOO3) zanpoBannia TepMiH «HOIHIN AehillUT», IKUI 0~
€JIHY€E BCi MMaTOJIOTiuHi CTaHU, 1110 PO3BUBAIOTHCS B PE3YJIb-
TaTi nediluTy oay B XapuyBaHHi, ajie BOHU MOXYTb OyTU
YCYHEHI 3aBIsIKI HOPMAaJIbHOMY CITOKMBaHHIO 1oy [2].

Hagitb nerknii a6o momipuuii MJI Moxe moripumru
KOTHITUBHY (ITi3HaBaJIbHYy) (PYHKIIIO Yy OyIb-sIKOMY Billi,
1110 TIPOJIOBXKYE BIUIMBATH Ha BEJIUKY TOMYJISIIIIO YKpaiH-
1IiB Ta OOYMOBIIIOE, SIK MOKa3yIOTh OKpeMi MOCIiIKEeHH:,
3HMXKEHHSI 0ajibHOI OLiHKM KoedilieHTy iHTenekry (1Q)

Ta6bnuys 1. Po3nagu, nos’si3aHi 3 geghiuutom riogy

Mepiop

ATTSH MoTeHUilHi NopyLUeHHs

— MwumoBinbHI abopTy;

— MEepTBOHaPOIKEHHS;

— nigBvLLeHa nepuHaTanbHa CMepPTHICTb;

Mnip, — aHomarii po3BuUTKY;

— EeHAeMIYHUN KPeTUHI3M;

— wmn3odpeHisa (peanisoBaHa y Jopocno-
My BiLli; +75 %)

— TinoTnpeos (aBHMIN abo CYOKMiHIYHWIA);
— HeoHaTaslbHUi 3006;

HoBo- — KOCOOKICTb;

HapomXeHi | — rnyxoTa;

— TMOpOKM cepLis;

— MOPOKM PO3BUTKY HEPBOBOi CUCTEMM

— EHpemiyHmi 306;

— BY3/10BUIA 300;

— rinoTnpeos (CyoKmMiHiYHNNA);

— MOpYLUEHHS (Pi3NYHOrO0 | CTaTEBOro
PO3BUTKY;

— HU3bKOPOCHICTb;

— nNigBVLLIEHHS 3arasfibHOi 3axBOpOBa-
HOCTi;

— MOPYLUEHHS1 PO3YMOBOIO PO3BUTKY;

— 3HWXEeHHS Ni3HaBanbHoi YHKLiT
(KOTHITUBHWI ONCOHAHC)

HOitn

Ta nigniTkn

— 306;

— BY310BUI 306;

— rinoTnpeos (CyoKniHiYHWIA);
Lopocni — rinepTnpeos;

— TOKcu4Ha apgeHoma LLU3;

— 3HWKEHHS IHTENeKTy;

— 3HWXEHHS penpoayKTUBHOI DYHKLi

Ta MOPYILIEHHSI IIKIJIbHOTO Ta CTyAeHTCHKOTr0 HaBYaHHSI, a
TAKOX 6araTo iHIIMX PO3NaaiB 300poB’s. VIJI 3anuiaeThest
OCHOBHOIO TJTI0OATHLHOIO 3arpo3010 310POB’I0 Ta PO3BUTKY,
OCKIJIbKM BiH € HAUIOIIMPEHIIIOn MPUIYMHOI0 IICUXIiYHUX
pOo3JaiB, SIKUM MOXHa 3a1o0irtu, y BcboMy cBiTi [3]. Oco-
OJIMBO Bpa3/MBi BariTHi >KiHKW Ta MaJieHbKi IiTh. IHakie
MOXHa cKazaTh: «of = iHTeneKT», IKIii MOXKIINBO BTpa-
TUTH B GyIb-sKoMy Billi yepes MJ1 a6o 36epertu 3a yMoBH
IIOJIEHHOTO CIIOKMBAHHS MOy B PEKOMEHIOBaHUX 103aX.

CrnioxxuBaHHSI oy MaTip’1o HeoOXiHe K MaTepi, Tak i
IUTUHi, TOMY 1110 HaBIiTh JIETKUi1 1e(illiT HOLY MOXKE TIPU-
3BECTH JI0 3HMKEHHST KOTHITUBHOTO (PO3YMOBOTO) PO3BU-
TKy auTuHMU. [linBunieHa norpeda B oA Mij1 yac BariTHOCTI
smycmia BOO3 pekoMeHmayBaTv 30LIbIINTU CIIOXKUBAHHS
Mooy BaTiTHUM XiHKaM 3 150 1o 250 MKTL.

W JI cripaBJisie YnCIeHH] HeCTIPUSTIINBI BIUIMBU Ha TyKe
BEJINKY KiJTbKIiCTh (Di3i0JOTIYHUX TMPOILIECiB y BCiX BIKOBUX
i cTaTeBUX BepCTBax HaCeJeHHs, BiJl TEPBMHHOIO 3arLIi/-
HeHHst 10 crapocti (ta6n. 1). MJI Mae Benuki HeraTuBHi
HACJIiIKY JUTI POCTY i PO3BUTKY JIIOIMHU Yepe3 HEMOCTATHE
BUPOOJIEHHST aKTUBOBAHMUX (DOPM FOPMOHIB IIIUTOIOAIOHOT
3ano3u (1L3).

V]I 36ibliye KiTbKIiCTb ICHXIYHUX | PO3YMOBHX 3aXBO-
pIOBaHb B OyIb-SIKOMY Billi MaiiKe yaBidi.

3a BuszHavyeHHsiM BOO3 (2021), itononedinuTHi posia-
Iy TIepioJ HOBOHAPOIKEHOCTI, y AUTSIIOMY Ta IiITITKO-
BOMY Billi MOXYTb MPU3BECTH IO BAHUKHEHHS TilOTUPEO3y
Ta rineptupeosy (!), mepi 3a Bce ix CyOKITiHIYHUX (opMm.
Binomuii BueHuii-eHgokpuHoJior, mpodecop I. [epacumon
3BepTae yBary, 10 y xypHali «Clinical and Experimental
Thyroidology» 6yso omy6iikyBaHo mepenpyk crarti «Mo-
JIYBAaHHS COJIi 3MEHIIUJIO PU3UK TUPEOTOKCUKO3Y B [aHii
BaBivi» (doi: 10.14341/ket10379) [4]. Lo cTaTTiO A1 PO3-
niny «De Gustibus» miarotyBaB BiOMUIi Ti€TOJIOT, TOJ0Ba
[nobanbHoi HogHoi Mepexi, mpodecop LlIBeitiapcbkoro
¢eneparbHOro TEXHOJOTIYHOro iHCTUTYTY Maiikn Llum-
MepMaH, SIKWii TIOBTi pOKU 3aiiMa€eThCsl HOMHO TTpodiak-
THKOIO Ta BUBUEHHSIM GioMmapkepis V1.

Cepito3nmit /I i yac BariTHOCTi MOXe CIIPOBOKYBA-
T MEPTBOHAPOIKEHHS, CIIOHTaHHiI abOpTU Ta BPOIKEHi
a"HoMaJIii (KOCOOKICTb, TTTyXOHIMOTY, Baay HEPBOBOI CUCTe-
MM Ta Ceplis).

lonenHa motpeba MOAUHU Yy IIBOMY MiKpOEJIeMEeHTI
3aJIeKUTh Bill BiKy Ta (pi3iojoTiyHOro CTaHy i CTAHOBUTD,
3a nanumMu BOO3 [5], y cepenHboMy po3paxyHKy Ha pikK:

— 90 MKr/neHb — JUIst iTelt BIKOM JI0 5 POKiB;

— 120 MKr/neHb — 114 giteit Bin S 1o 12 pokis;

— 150 MKr/meHb — mis miteii 3 12 poKiB Ta JOpOCIUX;

— 250 MKr/mneHb — JJ1s1 BariTHUX i 3KiHOK, 1110 TOJYIOTh
Ipyanio.

[TpUHIUITOBUM MTUTAHHAM € IIOJEHHE BXUBAaHHS MOy
B a/IeKBaTHil KiJIbKOCTi MTPOTSATOM YChOTO POKY Ta XUTTS B
LILJIOMY, OCKIJIBKM BiH Maiike BeCh BUBOIUTLCS 3 OPraHi3My
3a 3 JIHi i3 ceyero i He HaKomMuyeThest. ToMy olliHKa ioaypil
HE € TOYHOIO, OCKIJIbKM BigoOpaxkae HOTHUI CTaTyC 3a TPU
OCTaHHIX JHi, y TOI Yac sIK TUPEOTIO0YJIiH BiII3epKatoe
MOMHMI cTaTyc 3a ocTaHHi 6—12 MicsiiB.

MonyBaHHs costi Ta {HIIMX XapuOBMX MPOLYKTIB (60-
polllHa, MOJIOKa i M’sica yepe3 TOyBaHHSI Xyno0u) € Hali-
MPOCTIIIIOI0, AEIIEeBOI0 Ta €(peKTUBHOIO CTpaTEri€lo Ipo-
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GbinakTUKU HomoaedilluTHUX CTaHiB, 110 3aCTOCOBYETHLCS
y cBiti. [Iporpamu itomyBaHHS cOJIi 3apa3 BIIPOBaIKeHi B
0araTbOX KpaiHax CBiTY, i, 3a OLlIHKaMu, ABi TPETUHU Ha-
ceneHHs cBity (71 %) oTpUMYIOTh iOIOBaHY CiJib, 110 MiC-
TUTh Hoaua abo fomar Kajlilo — HaimocTyrHin Gopmu
oy mist 3acBoenH: 1113.

Y 2005 poui BcecBiTHsi acamGiiesi OXOpOHU 310POB’sI
MpUIiHSIA Pe30JIIOlil0, SKa 3aKJIMKaia KpaiHu-4JeHUu pe-
TYJIIPHO BiICTEXXYBaTH y cebe cuTyarliito 3 itomom [6].

Exkcnepramu BOO3, FOHICE® ta Iodine Global Net-
work cTBopeHa rio0aibpHa 0a3a MaHUX IIOAO MOIIMPEHOC-
Ti iononediunTHUX 3axBopioBaHb (puc. 1) [7]. s uboro
OyJ11 BUKOPUCTAHI BiIOMOCTI ITPO BMICT Oy B ce4i — Hali-
OBl aIeKBATHUI erifeMiooriuHmii (TOOTO HayKOBUIA)
iHIMKATOp BXMBAHHSI MOAy HaceJeHHsM Y IliioMy. aHi
OyaM OTpUMMaHi 3 HalliOHAJIBHMX i CyOHalliOHAJIbHMX JO-
CJTKeHb, MPOBENEHUX Y Pi3HUX KpaiHax cBity 3 1993 mo
2020 p. [7]. 3rigHo 3 MMy gaHuMu, Oinbiicts Kpain CHJL
Ta yacTuHa EBPOIM 3AJIMIIAIOTHCS HAKOILIBIIIOW 30HOIO
nediuuty oay, BKItouaoun Ykpainy (puc. 1). 3a ocraH-
HE JecsITUpiuus KUIbKICTb KpaiH cBity, e Bxe Hemae WJI,
30ibIIMIach 3 67 10 112, K10 He GpaTh 10 yBark BariTHUX
JKiHOK, 1110 TToKa3aHo y 121 HaiioHaabHOMY Ta 31 cyOHali-
OHaJIbHOMY JiochimkeHHi. Lli mocinkeHHs ToKa3yoTh, 110
camMe y BariTHUX XiHOK MPOIoBXye icHyBatut MJI, HaBiTh y
CIIA Ta BenukoOpuTaHii, 1e 1o60pou Takuit 1ediluT.

B VYkpaiHi 10 perioHiB 3 TSKKMM aedilluToM ifony Ta
MaKCHMaJTbHUMM PU3MKAMM PO3BUTKY Om0AeDillUTHUX
3aXBOPIOBaHb TPaJMUIKHO BigHOCATH BonmHCbKy, 3akap-

marchky, IBaHO-®paHKiBCHKY, JIBBIBCHKY, PiBHEHCHKY,
Tepnominbcbky Ta YepHiBelbky oOmacti. Ha iHmmiii te-
puropii Ykpainu, y Tomy umucii KuiBchkoi, XapKiBCbhKoi,
TTonraBchkoi, Onmechbkoi, JIHINPONETPOBCHKOI 0OJIACTEN,
TMOBCIOHO iCHYE IMOMIpHUI a00 JeTKUii HomHMI Oe(illnT.
3a cepenHimu otinkamu BOO3, KoxXHMIT yKpaiHellb BXU-
Bae€ 0J113bK0 90 MKT 1oy 1110ICHHO MPOTSITOM POKY 3aMiCTh
150 Mk, ski € pekoMeHmoBaHMMU. OCTaHHE 3arajibHO-
HalliOHAJIbHE YKPaiHChbKe MOCHIIXKEHHS 1I0I0 BXWUBaHHS
HaceJIeHHSIM XapyOBUX MiKPOHYTPIEHTIB OyJi0 TIpOBENIEeHE
y 2002 p. Ha cborogHi HOBUX AOCHiIKEeHb He OYyJI0 MpOBe-
neHo, tomy BOO3 3 2021 p. yxxe BBaxkae, 1110 Mo YKpaiHi
Oynb-siKi naHi BincyTHi (Gine mosie Ha Mami) (puc. 1). do
OCTAaHHBOTO Yacy YKpaiHa Oyja TepUTOpi€l0 3 HASIBHICTIO
JI0KAa30BOr0 MOAHOTO AediluTy, 3apa3 — «0ija IisiMa» Ha
KapTi €Bporu.

biomapkepu noaHoro Aediuunty

VYrponoex octaHHix 30—40 pokiB 3MiHIOBaJIach Iapa-
IUIMa BU3HAYEHHsI JOCTATHOCTI MOMy Ta iHIIMX MiKpoele-
MEHTIB y mauieHTiB. Jlo MapKepiB itogHoro mediuuty, 3a
kputepisimu BOO3, y 2021 p. BigHOCATH HOAypil0, piBeHb
tupeotpornHoro ropmony (TTI') y HoBoHapomKeHuX, yac-
TOTY 300a i KoHlLeHTpallito Tupeornoodyniny (TI) y cupo-
BaTLi KpoBi (Tabu. 2) [7].

3IaTHICTb JIIOAMHU BUPOOJIATH TOCTATHINM piBeHb rop-
MoHiB 1113 3aiexuTh Bi 3amaciB ooy, a TaKOX CEJICHY,
BiTamiHy D Ta iHIIMX peUOBUH, HAKOMTMYEHUX i MiATPUMY-
BaHMX IIPOTSITOM BChOTo pokKy. Ockimbku oHan 90 % itomy

< 100 mKr/n
HauioHanbHi paHi

Cy6HauioHanbHi aaHi

DaHi BigcyTHI

HepocTaTHin

ViopHuit ctatyc
ALekBaTHUI
BMICT oy B ceui
100-299 mKr/n

Hapnuwok

> 300 MKr/n

4

PucyHok 1. Mob6ansHa cuctema rnokasHukis HiogHoro 3abearneqeHHs y 2021 p.
CrioxxuBaHHs viogy B 3arasibHivi nonynsuii, oyiHeHe 3a MegiaHow KOHUeHTpauii viofy B ceui y Aited LWKibHOro BiKy.
HocnimpxenHs, nposegeHi y 2005-2020 pp. YkpaiHa — 6ine none Ha mani 2021 p. (https://www.ign.org)

Tom 18, N2 1, 2022

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

57



OrAsp Aitepatypm / Literature Review

[ d ]

CEKPETYEThCS i3 ceuero, Take BU3HAYEHHS € OioMapKepoM
HelaBHbOTO (0JM3bKO TPHOX Ai0) CIIOXKMBAHHS MOy BeIu-
KUMU TpyIaMu JIIoJei, 1o perinameHroBaHo BOO3 (emi-
JIeMIOJIOTiYHI KpUTEepil OLIIHKKM HOTHOTO XapuyyBaHHS B IT0-
MyJisilii Ha OCHOBI MelliaHHOTO piBHS iomy y ceui [§, 9]).
3aBasku omHoYacHoMmy (3a 1—2 nHi) BU3HAUYEHHIO KOH-
LeHTpallii Mooy y cedi MEIIKaHIIiB OJHIi€l MiCIIEBOCTI Cy-
ISTh PO iX 3a06e3MnedeHicTh iogoM (TabJ1. 3) abo rpo edek-
TUBHICTh BUKOPUCTaHHSI MOMOBaHOI CONi HaceJeHHSIM.
Lle mocnimxeHHs € CyTO HayKOBUM, BUKOPUCTOBYETHCS B
eMiIeMiOIOTIYHUX JOCTIIKEHHSX i3 3aIydeHHSIM BEJIMKOI
KIiJTbKOCTi HaceJIeHHSI, 3a JaHUMU AMEPUKAHCHKOI TUPEO-
inHoi acoiauii (ATA) 2017 p., BOHO He peKOMEHJI0BaHe
JUIS1 iHAMBIAYaTbHOI OLIIHKW TIOCTATHOCTI Oy (pEKOMEH-
naniss ATA Ne 4, 2017) [9]. TToka3HuK ioaypii 3MiHIOEThCSI
IIBUIKO — KOXHi 2—3 IHi.

TMpeorAo6yAiH

g iHauMBigyadbHOI OLIIHKM CIIOXMBaHHS Mooy ma-
LiEHTAMM BMKOPHUCTOBYETHCS IHIIMI OioMapkep iomo-
nediuuty — TUpeornoOysiH, iKWl OyB BU3HAHUM 1IE Y
pexkomeHnauisx BOO3 1994 p. Ta Ha 1ieit yac BUKOPUCTO-
BYETBCS B OLTBIIOCTI HAYKOBHX IOCIIIKeHb. BiH m03B0oISIE

OLIIHIOBAaTU JIOBrOTPUBAJIE CITOXMBAHHS MOy YIPOJOBXK
6—12 Mics11iB, 3MiHIOETBCS JTy3Ke MTOBILTLHO.

Tupeorno0yaiH — BOIOPO3YMHHUMN TIIKOMPOTEIH KO-
noiny I3, mo wmictuth iton. Moro MonekyisipHa maca
cranoButh 660 K/la. TT € 6ikoBOIO MaTpulelo, Yy sIKiii
CUHTE3YIOThCS TUpeoinHi ropmonn. ITpubnmusuo 70 % TT
CKJTAIAEThCS 3 OMHAKOBUX CYOOMUHUIID, iHII 30 % cTpyK-
TYpHO TOMOJIOTiYHI alleTUJIXOJIiHECTepa3i, 1110 Ma€ BaxKIu-
Be 3HauYeHHs juist cekpenii T, i T,.

binok TT'y He3HaUHi# KiTbKOCTi MOXHA BUSIBUTHU Y KPO-
Bi BCix 310poBuX stozeii. VI pU3BOAUTS 10 MiABULIIEHHS
OT0 piBHS Y CUPOBATILIi KPOBI, 1110 BUSIBJISIIOTH Y MAIlIEHTIB
3 IUPY3HUM HETOKCUYHUM (CHOpPaAuIHUM) a00 BY3JI0BUM
3000M, a THPEOIJIOOYIiH y LIbOMY BUIAAKY BimoOpaxkae
lonHe 3a0e3neyeHHsl MpY XapuyBaHHI MPOTSTOM MicCs1IiB
abo pokiB. lle KOHTpacTye 3 KOHIIEHTpAIi€l0 ooy B ceui,
siKa OiJIbII BUIKO (aje KOPOTKOCTPOKOBO) OILIIHIOE CITO-
XkuBaHH# ony. BumipioBannsa TI y miTeii mKinbHOrO BiKy
B CHPOBATL KPOBi a00 METOIOM CYXUX ILUISIM € YYTJIMBUM
IHAMKATOPOM MOAHOTrO CTaTyCy B IOIYJILLI (erigeMioo-
riyHe JOCHIIKeHHS ) i MOXe BUKOPUCTOBYBATUCS IIJISI MO-
HITOPUHTY MOKpallleHHs (PYHKIII IIMTONOAIOHOI 3a7103U
ITiCJIS TIOMOBHEHHS oy [7—11].

Ta6bnuys 2. IHgnkaropwm viogHoro crarycy HaceneHHsi (BOOI/IOHICE®/ICCIDD, 2007-2021)

I(':)i'mla;f:i;’ Br:;(;:: MepeBarun Heponikun JdopaTtok
— He kopvicHo ons iHOvBiI-
. OyanbHOT OLiHKM
A — OuiHI0E CNOXWBaHWN 1O,
Cepephs LWKiNbHOro | — 3pasku cedi nerko otpumarum Tianmuaa MAHVITT DekiNbKa ﬁ%’B
KOHUEeHTpauis BiKY, — BigHOCHO HM3bKa BapTiCTb —_V na6o a¥o ﬁiﬂ n aKTﬁ i
nogy B ceui, popocni — 30BHIiLWHA nporpama nepesip- parop P H
Mr/n i BariTHi K1 SKOCTi Ha MicLj TPeGa yHukaT 3a6pyaHeHHs
SKIHKM — [ns focKTb BENMKOro Huc-
J1a 3paskis Tpeba BUKOPUCTO-
BYBaTM Pi3Hi CTyNeHi rigparadii
— Hu3bKi cneumivHicTb
BusiBneHHs Oitn — lMpocTe i WBMAOKE CKPUHIHIOBE | i YYTNMBICTb 3 MPUYMHN BUCOKOI
306a | wkinsHoro .u,ocni,cp_KeHHﬂ . MMOBIPHOCTI NOXMGKM aocnig-
npw nansnawii, Biky — He Bumarae Hisikoro cneuians- _HuKa
Y% HOro ycTaTkyBaHHs — Cnabo Bignoeigae BXvBaH-
HIo oy
— Bumarae gopororo yctatky-
. — TouHiwe, HiXX nanbnauis BaHHA N eNeKTPUKn
Eg'g:neHHﬂ mxﬁ::lor o | — Pe3y{1bTaT 3anexuTb Bif, BXU- — QnepaTop notpeéye
npn V3L, % Biky BaHHs iofy, cpyHKuii L3, Biky, creuianbHOro HaB4aHHst
’ NSOLLMHN NOBEpPXHi Tina — Tinbkun 4acTKOBO Bignoeigae
3MiHaM y CnoXuBaHHiI nogy
— XapakTtepuaye yHkuito L3 YactoTa
— MiHimanbHi BUTpaTu, SKLWO — [apeMHuii Npu BUKOPUCTaH- TTI Buwe
PiseHb TTI HanaropxeHi CKpVHIHroBi nporpa- Hi oAy ik aHTUCeNnTUKa 3ab MMO_n/n
y KDOBI HoBo- | MU NpodinakTnku BpoOfKeHOro — Bwumarae ctaHgapTmaad;i MEHLLE HiX y
MMO):L/;1 HapoXeHi rinoTnpeosy Ha MicLsx — [oTpebye ykony Ans 3 % 06CTEXEHNX
— [pocTe 36epiraHHs pe- OTPUMAaHHS KPOBI He Mi3Hilue BKasye Ha [o-
3ynbTaTiB Ha insTpyBansHOMY 48 roguH nicns HapoOOKEeHHS cTaTHICTb noay
narepi y HacerneHHs
— [MpocTe 36epiraHHsA pe-
3YNLTaTis Ha (INkTPyBarnkHoOMy | __ [opore imyHonori4yHe o6cTe-

, LiT WKinb- , nanept y KEHHS! IHTepean ana Ao-
PIBeHb. T , HOrO BikY, — MI)KHapQ,qHMM [OBIOKOBUIA — CTaHaapTHUI AOBIAKOBMIA cTaTHocTi oay
Y KpOBI, Mr/n 0pOCHi 5 _AianasoH MaTepian foCTyNHuN, arne y fiTen ctaHo-

— Buwimiptoe nokpattieHHs NOTPEBYE MiATEEPIKEHHS BUTb 4—40 Hr/mMn
dyHKUii LS y mexax gekinbkox pedy
MicsLiB MiCNsi MONOBHEHHS 1ogy
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Bueni Ta mpakTryHi gikapi MUCIATH Pi3HUMU KaTeropi-
SIMM: TIEPIITi BUKOPUCTOBYIOTh MOMYPit0 B HAYKOBUX €TTi/ie-
MiOJIOTIYHUX JOCTIiMKEHHSIX Y BEJIMKMX IPyIax HaceaeHHs
1 pa3 Ha 10 poxkiB, ApyTi OLIHIOIOTh iIHAWBIAyaJIbHY JOCTAT-
HICTb fio/ly B IMallieHTa ILJISIXOM BU3HAUYEHHSI TUPEOTIO0Y-
JIiHY y AuHaMili 1—2 pa3u Ha piK, CIiIKyIouM 3a e(heKTUB-
HICTIO JIiKyBaJIbHUX 200 TPOGiTaKTUIHUX 3aX0/TiB.

PedepenTHuit inTepBan nis BU3HAYEHHsI KOHLIEHTpa-
il TUpeorIo0yIIiHY Y CMPOBATLI KPOBi MALIiEHTIB, SIKi BXKI-
BalOTh JOCTATHIO KiJIbKICTIO fiony, 3a Kputepismu BOO3
ctaHoBUTH 4—10 Hr/™Ma (tabu. 4). Y monynsuiiHOMy A0-
cmimkeni 2016 p. (Clin. Endocrinol. 2016. 85(3)) Bka3yeThb-
cd, o TT' € yyTIuBUM MapKepoM CITOXKMBaHHS HOY.

3a 3aszHaueHumu Kputepismu BOO3 iiogHuii medi-
LIMT 32 PiBHEM TUPEOIIO00YJiHY PO3IAUISIOTh Ha JIETKUA
(10—19,9 ur/mn), nomipHuii (cepeniit, 20—39,9 Hr/mi) Ta
TsKKUi (Bin 40 Hr/Mi Ta Oinbiie) (Tada. 4). Xoya oliHKa
Momypii mokasye iHAEKC CHOXMBaHHS MOMY HACeJeHHSIM,
OTpMMaHe MOro 3HaueHHS BimoOpaXae HeIIOJaBHE CIIO-

SKMBaAHHS 3 TXe10, OlHAK HOAypisi HE € KOPUCHUM METOJIOM
JUTST BUBHAYEHHST JOBTOCTPOKOBOTO MOTHOTO CTaTyCy JIIO-
nuHu [12].

CborofHi B emiAeMiOJOriYHMUX Ta HAyKOBUX JOCIi-
JDKeHHSIX 4acTO BUKOPHMCTOBYIOTh CTaHIAPTHY METOIUKY
BOO3 3 Bu3HauYeHHSI piBHS TUPEOMNIOOYIiHY Ha CyXOMY
marnepoBomy Hocii (DBS Tg). Lleit TecT cTtabiabHO 30epi-
raetbesl npu Temrepatypi —20 °C mpoTsroM 10 OIHOTO
poky. BctaHoBieHO MixkHapoaHUI pepepeHTHU Aialta30H
i€l MeToanKM BU3Ha4YeHH KiJibKocTi TT 11 miTeir Bikom
5—14 pokiB 11 MOHITOPUHTY ifoaHOTO 3a0e3reyeHHs. Pe-
¢epenTHuii intepsan DBS Tg nis miteit IKiIBEHOTO BiKY 3
JIOCTaTHBOIO KiJbKICTIO 0y cTaHOBUThL 4—40 MKT/11.

Takum yuHoMm, BuzHaueHHs TT' y cupoBaTii € OiIbII
TOYHHUM METOJIOM, I1Ieii TTOKa3HMK BUMIpPIOEThCS 3a Jiarna-
3oHamu 10 10, 10—19, 20—39 ta Ginbuie 40 Hr/MJ1, BUKO-
PUCTOBYETBCS iIHANBIAYaIbHO a00 Y HAYKOBUX IOCIIIKEH-
HSIX, Y TOM Yac SIK MEHII TOYHUM i MEHIIl JOPOTrUil METO
Bu3HaueHHs1 T Ha cyxomy ImamepoBoMy Hocii (y Mexax

Ta6bnuys 3. paHW4Hi 3Ha4YeHHs KOHLeHTpawii iogy AJsi CYCrisibHOro 340PO0B’sl B Pi3HUX LiNIbOBUX rpynax,
3a viogypieto B enigemionoriyHumnx gocnigxeHHsx (BOO3, 2013-2021*)

IHgukaTop KoHueHTpauis Mpunom nopy MopHwii cTaTyc
Oecdbiunt nopgy <20 HepocTaTHin TsxkMM gediynt
BUMIPIOETLCA Mefja- - - _ -
HOIO KOHueHTpaui'l' 20-49 HepocTtatHin MomipHuin gedpiumT
viony B ceui (MKr/n) 50-99 HepocTaTHiil Nerkuii pediumt
y AiTeW LUKiNnbHOro . -
BiKY (> 6 pOKiB) 100-199 AfekBaTHUN [HoctarHe ogHe 3a6eaneyeHHs

200-299 BinbLie Y umx rpynax HaceneHHs MoXe CTaHOBUTU HEBENu-
Hi>K JOCTaTHIn KU PU3KMK BiNbLUe HiXX JOCTaTHLOIO CMOXMBAHHS
viopy
> 300 HagmipHuin Punaunk HecnpuaTnuBmMx HacnifgKie ana 3qopoB’s
(Hanpuvknag, “ofiHoyKOBaHWI rinepTMpeos ado
aBTOIMyHHe 3axBOptoBaHHs LLI3)
Oedbiunt rogy <150 HepocTtatHin
BUMIPIOETLCA Mefia- _
HOIO KOHue_HTpaLLi'l' 150-249 ApnekBaTHUMN
nony B cedi (MKr/n) 250-499 BinbLue HiX HEOBXiAHO
y BariTHMX XiHOK - .
> 500 HagmipHuin

Oedbiunt rogy <100 HepocTtatHin
BUMIPIOETLCA Mefia- _
HOIO KOHLIeHTpaLJii >100 ApnekBaTHUMN
noay B cedi (Mkr/n)
y XiHOK, siIKi rogy-
IOTb FPYAALo, i AiTeN
BiKOM [0 BOX POKiB

Mpumitka: * — canT BOO3, 2021 p.: https://www.who.int/data/nutrition/nlis/info/iodine-deficiency

Ta6bnuys 4. Kputepii TaxkocTti 306Hoi eHgemii (BOO3, 1994) [9, 10]

CTyniHb TAXKOCTi
Kpurepii - MomipHuii .
Hopma JNerkui (cepenHiii) TaXKUK
3aranbHa 4YacTtka 306a, % MeHLle 3a 5 5-19,9 20-29,9 > 30
YactoTta o6’emy LLI3 noHap 97 nepueHTUnie, % MeHwe 3a 5 5-19,9 20-29,9 > 30
MegiaHa ekckpeuii nogy i3 cevero, MKr/n Binbwe 3a 100 50-90 20-49 <20
MegiaHa KoHUeHTpaLii TupeornobyniHy - .
y CUpoBaTLi KPOBI, HI/M MeHLue 3a 10 10-19,9 20-39,9 > 40
YactoTta TTI y kpoBi noHag 5 MMOg/n, % MeHwe 3a 3 3-19,9 120-39,9 > 40
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4—40 MKT/J1) 3aCTOCOBYIOTh Y HEOHATAaIbHOMY CKPUHIHTY
Ta B eMifeMioJoriyHuX aociuimkeHHsx. Momypito moci-
JOKYIOTD JIUILIE B €IMTiAEMiOJIOTIYHUX JOCTIIKEHHSIX.

MeTtoaun yCyHeHHs Aediunty noay
HaiimpocTimmM MeTonoM ycyHeHHsI HecTadi Mooy B op-
raHi3mi € TIOMOBHEHHSI 4Yepe3 MPOAYKTH XapuyyBaHHs, SIKi
MICTSITh IOCTaTHIO MOTO KiJIbKiCTh, a00 4yepe3 IITyuyHe 30a-
rayeHHsl. HalinemeBImmM € 3arpoBaKeHHS TIPUMYCOBOTO
3aCTOCYBaHHSI IOJOBAHOI COJIi cepell BCiX MEIIKaHIIiB Kpai-
HU 3aBIsIKHU 3a00pOHi ITponaxy HeilomoBaHoi. Lle HaitOinbIx
ebeKTUBHMI 3aci6 TpodinakTuky Hachminkis W, st
cxpajieHo BOO3 Ta iHIIMMM HayKOBMMU OpraHizallisMu,
1110 TO3BOJIUJIO TOCSITTU TaKOI METH B OLTBIIIOCTI KpaiH CBITY,
okpim Ykpainu, Pocii ta iHmux kpain konuiiHsoro CPCP.
®dizionorivHo HeoOXigHa MiHiMalbHa KiJIBKICTh BXU-
BaHHS oy 3 Iketo Ta BOJIOIO BKa3aHa y TabJ1. 5, CTaHOBUTH
6:113bKO 150 MKT/IeHb Y cCepeAHbOMY Ha PiK JIJIsT JOPOCIUX
ocib BikoMm Bija 12 pokiB, i AiTell J03a TpOXM HUXKYA, a
IIJIs1 BariTHUX Ta XiHOK, SIKi TOAYIOTh TPYAII0, TPOXY BUIIIA.

Lle no3BosisiE yHUKHYTU Herapas[iiB, MOB’sI3aHUX 3 HecTa-
yero omy (Tadd. 5).

Cnim Mati Ha yBa3i, IO o] Maiixke HEMOXJIMBO Ha-
KOIMMYUTHU Y TOKCUYHUX 03axX y HogoaeilluTHUX perio-
Hax MIPOTSTOM TPUBAJIOTO Yacy, BiH IMIBUIKO CEKPETYETHCS,
yepe3 2—3 AHI CIOCTEPIiraloThCsl JIMIIE HOTO 3aUILKHU.
Lle moTpedye itoro momoBHEHHS IIOMHsI, Oe3 mepeps. Pe-
KOMEHIOBaHUMM OE3MEeYHUMU J03aMU MOy BBaXKAIOTHCS
CyMapHi HaJIXOIKEHHS B CepelHbOMY Ha piK B €BpoIri 10
500 mxr/neHs, 3a pekomeHaaiisiMu BOO3 — no 1000 Mxr/
IeHb, a B ABctpaiii — po 2000 MKr/aeHb. XpoHiuyHe Hajl-
XOIIKEHHS OUTBIIIOTO JO3YBaHHS MOXKe BUKITUKATH HOIU3M
Ta acoliiioBaHi pU3WKHU, 110 3a3BUYAll MOB’I3aHO 3 BXU-
BaHHSM aHTHMAPUTMIYHUX IIPeIapariB, HOTHUX KOHTPACTIB
abo posunny Jloross. Cring mam’siTaTu, 110 Y JTIOCH, K Y
BCiX CCaBIliB, €BOJIOLIMHO € 3HAYHa CTilKiCTh JO HAIJIMIII-
Ky 0oy Ta HU3bKa — JI0 HecTadi MOMy.

Pub6a Ta pakomnomiOHi MOPCHKOIO MOXOMKEHHSI, MOp-
CBbKi BOIOPOCTi Ta MOPCHKi OBOYi € HaltbaraTIINMU Xapyo-
BUMU Jikepesnamu ony [12]. OnHak y 6aratbox KpaiHax,

Tabnunys 5. @isionoriyHa noTpeba opraHiamy JIIOQUHU Y WoLi Ta PEKOMEHAOBaHi 03U Oro BXUBaHHS

. . BxxuBaHHs nopy
Kareropis HaceneHHs BikoBa rpyna MKr/n06Yy ’
CepefHs KinbKiCTb BXXMBaHHSA KOAY HaceneHHaM YKpaiHu
it 25-50
MeLukaHui YKpainun BXu- P
BAIOTH Mignitkn 30-60
Hopocni 50-80
PekomeHpauii wopo HeobxigHMX dizionoriyHux ao3 nogy
AMepurKaHcbka TUpeoigHa acoliauis 150 (100-250)
) €Bponelicbka TMpeoigHa acouiauis IOue. kputepii BOO3
Lopocni -
BOO3* (> 12 pokiB) 150
IHcTuTYT Megnumnn CLUA (> 14 pokis)
o BOO3* 250
BaritHi
IHcTUTYT Megumumnmn CLUA 220
Martepi, ski rogytoTb BOO3* 250
rpyanto IHcTUTYT MegmumHn CLLA 290
0-59 micsuis 90
BOO3* .
6—12 pokis 120
) 0—6 micsuiB 110
Oitn —
7-12 micauis 130
IHcTuTyT Mmeamumnn CLUA -
1-8 pokiB 90
9-13 pokiB 120
Be3ne4Hi 4031 cymapHOro fO60BOro BXXUBaHHS NPOTArOM POKY
€spona Ho 500
BOO3 o 1000
CLUA o 1000
HaceneHHs - -
[na BariTHmx XiHok (CLUA) Lo 500
AnoHis o 1500
ABcTpanis o 2000
[o3n opy, SKi LWKOASTL Ta BUKNNKAOTL PO3BUTOK ModiHaykoBaHoi natonorii L3 [Monag 1100

lMpumitka: * — BOOS/IOHICE®/ICCIDD, 2007 [2, 5].
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3o0kpeMa B [liBHiuHilt €Bpori Ta ABCTpalii, MOJIOYHI Ipo-
YKTH, BKJIIOYAI0YW MOJIOKO, CUP, HOTYPT Ta SIALIST, € OCHO-
BHUM JIXEPEJIOM, 0COOIMUBO TaM, JIe MOPENPOAYKTH Yyepe3
iX BapTicTb a00 DOCTYITHICTh MOXYTh HE MAaTH ILIOACHHOI
nepeBaru [12]. BukopucranHs iiomoBaHOI KyXOHHOI COJi
€ 000B’SI3KOBMM B OJHUX KpaiHaX i Maii>ke MOBHICTIO Bim-
CYTHIM B iHIIMX, Hanpukian y BenukoOpuranii, Ipranaii.
VY KkpaiHax, ge mporpamMaMM MomyBaHHS COJIi HE BAAIOCS
nocsarti 80% oxoruteHHsT HacesneHHsT, BOO3 pekoMeHye
NpUiMaTH J030BaHi 100aBKU HOIY BCIM BariTHUM KiHKaM
i HEMOBJISITAM BiKOM JI0 IBOX POKiB [12].

BaxiuBuMm 3ayBakeHHSIM TIpO XapyyBaHHS, IO TO-
BUHHO OYTM BpaxoBaHO, € 3a00poHa BXXKMBaHHS puOU Ta
MOPETIPOAYKTIiB BaTiTHUMMU XiHKaMU Ta MaTepsIMU, SIKi TO-
IYIOTb TPYAII0, OCKUIBKM 11i TPOIYKTU MICTATh BaXKi Me-
TaJlM B He3HAYHIii KiJIbKOCTi: MOpPChbKa prba Ta MOpPEIpPO-
TMYKTHU — PTYTh, a pidHa — CBUHEIIb, 1110 € KPUTUIHUM JUTST
IUI0Ja i HEMOBJISITU, X04Ya Malixke He BILIMBAE Ha 310POB’s
JIOPOCIINX OCi0.

ABTOIMYHHUI TUPEOINNT, SIKWIA 111e HA3UBAKOTh XPOHiy-
HUM JIiMGOLIMTapHUM a00 TUPEOITUTOM XaIIMMOTO, € Yac-
TUHOIO CIIEKTPa XPOHIYHUX aBTOIMyHHUX 3axBoproBaHb 1113
i MaTOreHeTUYHO ITOB’SI3aHUI 3 PiI3HUMU MOPYIIEHHSIMU il
(yHKIIii, mepII 3a Bce CTIHKUM TiIOTHPE030M, CYTTPOBOIXKY-
€TbCS TIABUILIEHHSIM PiBHSI aHTUTLT 0 TUPEOIMHOI MEPOK-
CHIa3y Ta aHTUTII IO THPEOINIOOYTiHY i JiM@oIruTapHOIO
iHMiTBTpalli€ro. Y cydacHMX JOCIIIKEHHSIX Ta IyOTiKallisix
MOKa3aHo, 110 € TPY MPUHIIUIIOBI CITOIYKH, SIKi JO3BOJISIIOTH
1113 rmoBHOILIIHHO BUKOHYBaTH CBOI (hyHKIIii, — 11e o/, ce-
JIeH Ta BiTamiH D. be3 1iMx pedoBUH y OLIbIIOCTI Halli€HTIB
3 TEHETUYHOIO CXWJIbHICTIO TApaHTOBAHO PO3BUHETHCS TillO-
TUPEO3, TINEePTUPEO3, By3JI0BUIA 300 200 aBTOIMYHHUI TUPE-
OiINT, 0COOJMBO KOJIU BiI3HAYAETHCS iX 3MIlLIAHMIA Te(ilINT,
1110 XxapakTepHo st KpaiH [TiBHiuHOT niBKyi (€Bponn). Sk
BxXe Oy/Io 3a3HaYeHO BUIIIE, Y JIIO/IEH €BOJIOLIIIHO € 3Ha-
YHa CTIMKIiCTh M0 HAIJIUINKY HOmy Ta HU3bKa — 0 HecTaui
itomy, a V]I 3aBXay CynpOBOIXKYETHCS HECTAueIO CeJIeHY.
Tomy BaxkimBO KOMOIHYyBaT! 3aXOAM 3 TIOIIOBHEHHS Mody 3
CeJIEHOM 1 BiTamiHOM D, sIKi peryitoloTh AisSIbHICTh iMyH-
HOI CCTeMHU Ta aBToiMyHiTeTy. Ha 11eit yac He icHye >komgHoi1
Mi>XHapOIHOI pEeKOMEeH/allii, 10 0OMEeXYe 3aCTOCYyBaHHS
TabJIeTOBaHMX IperapariB Homy y HaceJeHHsI, sIke MeIIKae
Ha omoaedillUTHUX TEPUTOPISIX Ta MA€ HMU3KY 3aXBOPIO-
BaHb 1113, y ToMy ymci rinepTupeos.

Ha Bciii Tepurtopii €Bpornu 3acTOCOBYIOTh HOZOBaHY
Cisib, 0e3 0OMesKeHb IS TTALliEHTIB 3 aBTOIMYHHOIO a0 iH-
1100 TUPEOITHOIO TaTojorielo. IcHyIoui perjaMeHTyoui
JTOKYMEHTH IiAKPECTIOIOTh, 110 MOXHY IMTPOQITaKTUKY CIIi[I
MPOBOAUTHU 1IOA0OM Oe3repepBHO B pa3i MPOXMBAHHS B
MiCLIEBOCTI, Ae iCHY€E nedilluT MiKpOHYTPIiEHTIB.

Ha cboronni HU3Ka HOCHiIXKEHb MOKa3Ye, 110 3aCTOCY-
BaHHs HaJAMIpHUX 103 MOMy MOXKe 30iIbIIyBaTH PO3BUTOK
naroJsorii [113, onHak He BCi BOHU MatOTh O€310TaHHUT 1 -
3aiiH, SKWU BpaXoBYe€ iHIIi YAHHUKM TaKOi maToorii. [Hii
HayKOBi JOCJiXKeHHSI, HABMaKU, MOKa3ylOTh 3MEHILIEHHS
YacTOTHU TUPEOITHOI MATOJIOTi1, paKy IIUIYHKA i TPYAHMX 3a-
JI03, TMCUXIYHUX 3aXBOPIOBAHb 3aBASKW 3alpPOBAKEHHIO
lonHOI TIpodilakTUKKU B afeKBaTHUX no3ax. OmHouyacHe
BXUBaHHS omy, ceyieHy i BitamiHy D moTeHIiliHO 30i1b-
mye e(peKTUBHICTD Ta O€3MeYHICTh TAKOTO JIiKyBaHH. He-

KiJIbKa JOCJIIXKEeHb YiTKO ITOKa3aJay KOPEeJIslilo MiX piB-
HeM BiTamiHny D i aBroimyHiTeTom LL[3.

CroroaHi B YkpaiHi icHye mpermnapar, 1110 MiCTUTb KOM-
6inauio iomy (150 Mmxr) i ceneny (75 Mmxr) («MoCen,
BUpoOHUK «OMHI®APMA») nns nopociaux oci6. Take
OesreyHe CHiBBIHOLIEHHSI Y PEKOMEHJIOBaHUX [103aX
4mta Biky nmoHaz 12 pokiB € HalOILIbII ONTUMAILHUM IS
MpoGiTakKTUKU 1 JIiKyBaHHSI HoaomediuuTHOI I1aToJIoril
ta craHiB. [Ipenapar noOpe 3apekoMeHIyBaB cebe, € Io-
MyJSIPHUM cepen Jlikapis i mauienTis. Moro ogHouacHe ta
JIOBTOTPUBAJIC 3aCTOCYBaHHS 3 TpernapaTamu BiTaMiHy D
B iHIMBiIyaJbHUX A03aX MPOTSITOM POKiB 3 MEePioaMYHUM
MOHITOPMHIOM JIa0OPAaTOPHUX TMOKA3HUKIB i YJIBTpa3By-
KoBUM gociimkeHHsM L3 no3Bossie qocartu B OiIbIIOCTI
BUIAAKIB 3a3HAYEHUX MEIUYHMUX LILJICH.

BucHoBKkM

Takum ynHOM, HOOTHUMN AeILNT, KU € Ty>Ke ITOLIN-
PEeHUM Yy KpaiHax CBiTy, 0co0JIMBO y €Bporli, NMPpU3BOAUTH
JIO 3HAYHOI KiJIbKOCTi Mpo0JIeM 3i 3M0pOB’IM, BKIIOUAIOUYN
MCUXiYHi, pO3YyMOBi, TUPEOI[Hi Ta HETUPEOINHI B YCiX Bi-
KOBUX Tpynax. Ha cboroaHi B OUIBIIOCTI KpaiH 3ampoBa-
IKeHHS MOAHOI TPOoMiTaKTUKK IPU3BEJIO TOTO, 110 TTOHA]
60 % Tepuropiii mo6oponu MJI, omHAaK €IMHa KaTeropist
HaceJIeHHs HaBiThb B IIMX KpaiHax, sIKa I1ie Ma€ TaKuil aedi-
LIUT, — BaTiTHI Ta XiHKU, SIKi TOIyIOTh Irpyuiio. Ha 1ieit yac
VYkpaiHa npoBajuia IporpaMu 3a0e3neyeHHs] HaceaeHHs
JIOCTAaTHBOIO KiJIbKICTIO Oy, HalliOHAIbHI HAyKOBIi 1OCIi-
JKEHHS Li€l Mpo0JieMU He TPOBOASTHCS NEKiIbKa JeCATU-
JiTh, ToMy 3 2021 p. Ha Mamax MOOHOTO cTaTycy YKpaiHa
BXX€ 3HAYUThCS SIK «OiJia MisiMar.

ToOTo ifoaHa mpodiJakThKa CTa€E 0COOMCTOIO TPoodIIe-
MOIO JIJIsl HaCceJICHHSI HalIlIOi Iep>KaBU, KOXXEH MeIlIKaHellb,
SIKWIA Xoue OyTH 310POBUM i MAaTH 310pOBE MOTOMCTBO, TO-
BUHEH CaMOCTiiHO MM 3aiiMaTtucs. ONTUMaIbHUM LIS -
XOM TIOfI0JIaHHS HomoaedinMTHOI MaTosorii € IoJeHHE
BXXMBaHHSI KOMOiHallii iomy, celeHy B PeKOMEHIOBaHUX
BOO3 i BiTaminy D B iHmuBinmyaqbHUX 103aX, MOCTIHHO
MPOTSTOM BChOTO POKY, 3 IMEPioOgAUYHUM J1abOpaTOPHUM
koHTpojsieM piBHIB TTI (mapkep ¢ynkuii 113, y Tomy
YUCJi CKPMHIHTOBUIT), TUPEOMIOOYIiHYy (iHAMBidyaIbHUI
Mapkep omHoro aedinurty) Ta BitTaminy D (Mapkep iioro
JIOCTATHOCTI, 1110 BU3HAYa€ CTaH KiCTKOBO-M’SI30BOi Ta Ia-
pPaTUPEOINHOI CUCTEM).

KonduikT intepeciB. He 3asBieHuii.
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Biomarkers of iodine deficiency, methods
of its prevention and treatment

Abstract. The review article focuses on the issue of iodine de-
ficiency, which is very common in the world and leads to a sig-
nificant number of health problems, including mental, intellec-
tual, thyroid, and non-thyroid in all age groups. Today, in most
countries, the introduction of iodine prevention has resulted in
more than 60 % of the population overcoming iodine deficiency
disorders, but the only category of the population even in these
countries that still has such a deficit is pregnant and breastfeeding
women. At this time, Ukraine has failed programs to provide the
population with sufficient iodine, national research on this prob-
lem has not been conducted for several decades, so since 2021,
on the maps of iodine status, Ukraine is already listed as a “white
spot”. Therefore, iodine prevention is becoming a problem for the
population of our country, every resident who wants to be healthy
and have healthy offspring, must do it yourself. The best way to
overcome iodine deficiency pathology is the daily use of a combi-
nation of iodine, selenium in WHO recommended and vitamin D
in individual doses, constantly throughout the year with periodic

laboratory monitoring of TSH (a marker of thyroid function, in-
cluding screening), thyroglobulin as an individual marker iodine
deficiency, and vitamin D, a marker of wealth, which determines
the state of the musculoskeletal and parathyroid systems. Several
studies have shown that the use of excessive doses of iodine can
increase the development of thyroid pathology, but not all of them
have a perfect design that takes into account other factors of such
pathology. Today in Ukraine, there is a drug that contains a com-
bination of iodine (150 mcg) and selenium (75 mcg) for adults.
This safe ratio in the recommended doses for people aged over
12 years is the most optimal for the prevention and treatment of
iodine deficiency pathology and conditions, is well established,
popular among physicians and patients. Its simultaneous and
long-term use with vitamin D preparations in individual doses
over the years with periodic monitoring of laboratory parameters
and ultrasound examination of the thyroid gland allows achieving
in most cases these medical goals and objectives.

Keywords: iodine deficiency; biomarkers; prevention; treatment
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/\bBIBCbKUW HALIOHQABHU MEAVNYHNN YHIBEpCUTET iMeHi AQHWAQ [QAMLIbKOTO, M. /AbBIB, YKpQiHQ

LlykpoBum aAiabeT i XpOHiYHa
cepueBd HeAOCTATHICTb

Pestome. XponivyHa cepuesa HegocTaTtHicTb (XCH) € 3aBepLuaibHOW cTafieto 3axBOptoBaHb CePLeBO-CYANHHOT
cucTemMu | OAHIErD 3 OCHOBHUX MPUYUH CMEPTHOCTI Bifj cepLeBo-CyanHHUX 3axBoproBaHb. XCH poaBuBaeTbcs y
rnayieHTiB i3 XPOHIYHUM KOPOHaPHUM CUHLAPOMOM, apTepiasibHOK rinepTeH3iero, MioKkapauTamm, eHgoKkapamTamu,
nepukapanTamm v iHLMMm 3axsoptoBaHHaMmu. lNMowmpeHicte XCH octaHHIMU pokamuy HEBMHHO 3pocTace i cTa-
HOBUTb 6/IM3bKO 2 % [0POC/IOro HaceneHHs. [Jo Yucna YvHHUKIB, Lo noripLuyoTs rnporHo3 XCH, BigHocuTbCs
yykposuvi giabet (UA). U 2-ro tuny — He3anexHwi YNHHUK pU3nKy po3BUTKY cepLeBoi HegoctatHocTi (CH),
a piBeHb rIIOKO3M Masmm HatLjecepue i nigBULLEeHHST BMICTY T1IKOBaHOro reMorsiobiHy A1c 3HaqyLye rnos’si3aHi
3i 36inbLeHHsIM Hebesnekn po3snTKy CH. B ornsgi npoBegeHwi aHarnia nitepatypHUX IKEpes, npucBsa4eHmnx
cydacHomy ctaHy nipobnemu Lf] i XCH. Sokpema, aHaniaytoTbCsi MUTaHHs1, NOB’A3aHi 3 0CO6IMBOCTSIMU MOLLIKO-
[DKeHHs1 miokapga npy L 2-ro tuny, L[] sk ymHHUKOM puauky CH, cy6KiHiYHUMU MOopyLLUeHHSIMU Miokapaa y
nayienTis i3 4, CH sik ymHHuKomM puauky LIJ; naTtogbizionoriqHumm ocobrmsoctamm L] i CH; knacugpikaviero
XCH (3rigHo the New York Heart Association, the American College of Cardiology Foundation/the American Heart
Association, the European Society of Cardiology); giarHocTukoto XCH i3 36EepexeHot0, 3HUXKEHO Ta cepeaHim
piBHEM hpaKLii BUKMAY JIIBOIrO LLTyHOYKA,; NPUHLMMM naTtoreHeTn4Hoi Tepanii CH npu L[, 30kpema npusHa4eHHs
JikapcbKkux rnpenaparis, Lo Br/MBalOTb Ha PEHIH-aHrioTEH3WH-a/IbJOCTEPOHOBY CcUCTEMY (IHMGITOPIB aHrioTeH-
3UHMEPETBOPHOBAIILHOIO (hepMeHTY, 6710KaTopiB peuenTopiB aHrioteHauHy Il); caky6itTpusy/BancaptaHy; 6/10Ka-
TOpIB 6eTa-afApeHeprivHnX peLernTopis, aHTaroHICTiB MiHepParioOKOPTUKOIAHNX peLyenTopiB, iHri6ITopIB cMHYCOBOro
BYy3/a, IHrioITopiB HATPIV-ITTIOKO3HOIrO KOTPaHCnopTepy 2-ro tuny, AiypeTnydHux rpenapartis. JlikyBaHHs nayieHTa
3 YA i CH 6yge ycniliHum nviie B TOMy BUMAaAKY, KO MpU3Ha4YeHo afekBaTHy i 6e3neqHy LyKpO3HUXYBaslbHy
Teparniito, 3 04HOro 60Ky, i MeTabosiYHO HeNTpasbHy hapMaKkosoriyHy Tepanito — 3 iHLIOro.

KntoyoBi cnoBa: wuykposuii giabeT; XpoHiuHa cepLeBa He[OCTaTHICTb, Orfisg

XponiuHa cepueBa HenoctatHicth (XCH) € 3aBep-
IIAJIHOIO CTadi€l0 3aXBOPIOBAHbL CEPLIEBO-CYAMHHOI CUC-
TeMU i ONHIEI0 3 OCHOBHUX IIPUYMH CMEPTHOCTI Bifl ceplie-
Bo-cynuHHUX 3axBopioBaHb (CC3). XCH po3BuBa€eThes y
MALIi€HTIB i3 XpOHIYHUM KopoHapHUM cuHApoMoM (XKC),
aprepiajibHOO TinepreHsieo (Al'), MiokapauTamu, eHI0-
KapauTaMu, TepUKapAUTaMKU U iHITMMU 3aXBOPIOBAHHS-
mu. [Tommpenictb XCH ocraHHiMM poKamMu HEBMUHHO
3pOCTA€ i CTAHOBUTH OJU3BKO 2 % MOPOCIOro HaceIeHHS
[1]. [lo ymcna YMHHUKIB, 110 MOTipiIyoTh mporHo3 XCH,
BimHOcUThCS IyKpoBuii giadet (L) [2].

LlykpoBuii miabet 2-ro TUIy — He3aJIeXKHUI YMHHUK
pU3KKY pO3BUTKY cepiieBoi HenoctatHocTi (CH), a piBeHb
IJIIOKO3M TUIa3MU HaTIIeceplle i MiABUILEHHS BMICTY IJli-

KoBaHoro reMoryio6iHy Alc (HbAlc) 3Hauyiie nos’si3aHi 3i
30inbiIeHHsIM Hebe3neku po3Butky CH [3]. TToBimomusi-
erbcs, mo LJI, ae3anexno Bim XKC i Al 3Hauyie 30i1b-
mye 3arpody CH. Kpim Toro, orpumano gani mpo 16%
3pocTaHHs pu3uKy po3BuTKy CH mpu 36inpmenHi HbAlc
Ha 1 %. He6e3neka npuennandss CH B 4—5 pasiB Buia
y xBopux Ha [IJI 2-ro Tumy mnopiBHSIHO 3 MailieHTamMu 6e3
HbOro. [1oBiZOMIISIETBCS MPO IIABUILNEHY 3arpo3y PO3BHU-
TKy CH y xBopux Ha LIJ] Mojomoro BiKy Ta y XiHOK [4—6].
BaxnuBo BinzHauuTtu, 1o koedimieHt pusuky (HR) CHy
nauieHTiB 3 LI/ 2-ro Tumny B 2 pa3u BUILMI MOPIBHSIHO 3
ocobamu 6e3 Hboro |7, 8]. Kpim rinepriikemii, BU3Ha4eHi
1 inmi ynHHMKY HeOe3neku po3BuTKy CH mpu LI minBu-
meHuit inaeke macu tina (IMT), 6inbi aiTHiN Bik, XKC,
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niabeTnyHa XpoHiyHa xBopoOa Hupok (JAXH), mpotein-
ypist, anbOyMiHypisi, TpuBaiticts iepediry LIJT [5].

LlykpoBuii miabet, mpu 06e3ii4i Makpo- i MiKpOLUp-
KYJSITOPHUX YCKJIaIHEHb, PO3MISIIAETHCSI OMHOYACHO i K
YMHHUK Hebe3rneku npueaHaHHs CH, i Sk YMHHMK, 110
3HAYHO 00TsKYE ii mepedir. 3okpema, L1 2-ro Tumy cepen
eriosioriuHux uymHHUKIB XCH mopsii 3 XpoHiYHUMU 00-
CTPYKTMBHUMU 3aXBOPIOBAHHSIMU JIeTeHb 3aiiMae 3-Te —
4-te Mmicue [5, 9]. MeTaaHaimi3 21 gocmimKkeHHS i3 3arajib-
HOIO KiJIBKICTIO XBOpUX ToHaf 1,1 MJIH ocib mokasas, 1o
noegHanHs L1 2-ro tuny 3 XKC, Al i 3axBopiroBaHHSIMU
nepudepuIHUX CYIUH € CTATUCTUYHO 3HAYYIIIUM YMHHU-
KOM Hebe3IeKu po3BUTKY B nonanbinomy XCH [1, 2]. AHa-
Ji3 pesynsraTiB obcrexxeHHs1 20 810 mauieHTiB 0e3 miar-
HoctoBaHoro LI/l 3a momomoror Mojesi MPOMOpPLiiHUX
pusukiB Kokca ta mogeni BrzkuBaHocTi Kamian — Meepa
BUSIBUB 3Hauyllle 30iIbIIeHHS pu3uKy npueaHanHs XCH B
0Ci0 3 MiABUIIIEHUMU 3HAaYE€HHSIMU MpenpaHIiaJbHOI IIiKe-
Mii HaBiTb 3a BincyTHocTi LI [9]. BuBueHHs B3a€MO3B 13Ky
MiX KOHTpoJieM TinepriikeMii i podButkom XCH y xBopux
Ha LIJI, micnsa BpaxyBaHHS HM3KM YMHHUKIB, Y TOMY YMCIi
BiKy, ctaTi, Al, oXXUpiHHSI, BXXUBaHHSI aJIKOTOJIIO, TIPUIi0-
My iHTi0iTOPIB aHTiIOTEH3UMHIIEPETBOPIOBAILHOTO (hepMeH-
Ty (IATI®) i 6;10KaTOPIB GeTa-amPEeHEPTIYHUX PEIETITOPIB
(BbB), a Takox BUMNAaAKiB iHTpaMypaJabHOIO iH(apKTy Mio-
kapaa (IM), BusiBuiI0, 110 mpupicT KoHueHTpamii HbAlc
Ha KoxHU 1 % cripusiB 36inbieHHI0 pu3uky XCH Ha 8 %.
PiBui HbAlc > 10 % mono 3Hauen» HbAlc < 7 % xapak-
Tepu3yBajiics 30iblIeHHIM Hebe3neku po3BuTky XCH B
1,56 paza [9].

Busuenns By LI Ha po3BuTok i mepedir XCH 1mo-
Kazajo, o y xsopux Ha LI mpu XCH Bin0dyBatoThcst 6iblin
BupaxeHi, Hik mpu XCH 6e3 LI1, 30i1b111eHHSI J1iBOTO IILTy-
Houka (JILI), ToBIIMHM CTiHOK i 00’€MiB Kamep, a TaKoxX
MiokapaiaabHuii ¢iopos [10, 11]. LI mos’s13aHuii 3 miaBu-
ILIEHUM BMiCTOM TpPiallWJINTILIEpUHIB Y MiOKap/i Ta MeviHIli
i mopyleHHsIMU MeTabosi3My Miokapaa. [1pu exokapmio-
rpadii (ExoKI') xinbKicTh emikapaiaabHOTO KUPY, PiBEHb
TPUIIILIEPUIIB, iHCYyNiHOpe3ucTeHTHicTh (IP) HeratnBHO
KOPEIIOBAIM 3i IIBUIKOCTSIMU CHUCTOJIIYHOI Ta diacTOMiu-
HoI medopMallii, siKi Oy 3HaYHO OCJIabJIeHi y MAIliEHTIB
3 okupiHHAM i LIJ] 2-ro Tuny [10, 11]. Kpim Toro, BBaxa-
€ThC, 1O TilepiHCyaiHeMis BHactimok 1P 6e3nmocepentno
cnpusie Tineptpodii miokapna. [lpurHidyeHHs rinepiHcy-
JIiHEMil iCTOTHO 3HMXY€E OUCHYHKIIIO cepilsd, 3MEHIIYE Ti-
MOKCiI0 MioKapaa. AHAJIOTIYHMM YMHOM cIteldidyHe st
KapAioMiOLIMTiB 3HIKEHHS €KCIPecii pelenTopiB iHCYIiHy
3arobirae imemii i rimeprpodii JIII (IJIL), mocmabmioe
cucroniuny aucdynkuito JILT (CJILL) [12].

IcHyroTh HoKa3u MmpsIMOTo 3B’SI3Ky MiX Iiepdysi€ro
MioKapiaJibHOI TKAHWUHU, MOCTAYaHHSAM KMCHIO, TOCTYII-
HICTIO €HEepreTUYHOro cyocTpaTy i (pyHKIIiE€I0 MioKapaa y
nauieHTiB 3 L, mo cBiguuTh npo MikKpoLUpKyJISITOpHE
MOIIKO/XXEHHS $IK TNPUYUHY BUHUKHEHHS HiaGeTUYHOI
kapaiomionatii (KMIT) [10]. 3MiHM eHEepreTUYHOro MeTa-
00J1i3My MioKapja € LeHTpaJbHUMU 1Sl TUCchYHKILT cep-
11 npu LI, ockiabky mopyiieHa (yHKIIisSI MiTOXOHAPil i
CKOpOYYyBaJIbHA AUC(YHKILISI CTIOCTEPIraroThCs Y MallieHTiB
3 LI/, ane He y «MeTaboJ1iYHO 3M0POBUX» MALLIEHTIB 3 0K~
piHHSM Ha paHHiN cTamii [P [13].

Ilomo ©Oe3mocepenHbO IMTAaHbL €TiOMATOreHEe3y I0-
CJTiIKYyBaHOT KOMOPOITHOCTI HEOOXiMHO BiI3HAYWTH, IO
npuynHHui 3B’s930K /1 i XCH B3aeMHO cripsiMOBaHUIA.
3okpema, TpuBasinii repeoir L1, moreH1itoBaHHS €HI0Te-
JianbHOl aucdyHKILil, aucainonpoteinemii (JJIIT), rimep-
KOAaryJsiii, a TakoxX Oe3IocepenHbOro BIUIMBY TilleprJli-
KeMii Ha (yHKIIito i MopdoJiorito Miokap/a MPOBOKYIOTh
nucoynkuito Miokapaa i XCH [4]. 3 inmoro 6oky, XCH,
y pesyibrati rinomnepdysii opraHiB i rinepakTuBallii He-
WporyMopajJibHUX CHUCTEM, IaTo(i3ioN0TiYHuX 3pYIlIeHb,
11O CIIPUSIOTH 301IbIIEHHIO KOHILIEHTPALIil INIFOKO3U B KPO-
Bi, MoxXe yckiagHIoBaTucs po3sutkom LIJI [9]. LI Ta CH
4aCcTO BUHMKAIOTh OJJHOYACHO, i KOXKHa XBOpo0Oa CaMOCTili-
HO 30i/bIIy€e HeOe3IeKy po3BUTKY iHIIOI. [ToBigoMIIsIETh-
csl, 1m0 y koropTax xBopux i3 CH, Bkirouaroun CH 3i 3H1-
keHoto ¢ppakuiero Bukuay (PB) JIII (CH3umx®B JII) i
CH 3i 36epexenoro @B JIL (CH36ep®B JIL), nommpe-
nicte LIJ1 konuBaerbes Big 10 1o 47 %, a 3a e IKUMU T10-
BimomneHHsaMHU, > 40 %. Y nauienTis i3 LIJ] miamazon CH
CTaHOBUTH Bin 9 10 22 %, 110 B 4 pa3u MIePEBUIILYE 3arajibHy
yuceabHIicTh XBopux i3 CH, a 1i nmommpeHicTsb 1e BuIa y
mawienTiB i3 LI > 60 poxis [6, 14].

OCO6AUBOCTI NOLLIKOAXXEHHS MiOKAPAQ
npv LYKPOBOMY AiaberTi 2-ro tuny

PesynbraTi HU3KM JOCIIIKEHb JO3BOJISIIOTh CTBEPIXKY -
BaTH, 10 3a HAIBHOCTI npeaiadeTy i/ado LIJ] po3BUBaETHCS
CyOKJTiHIYHE TTOLIKO/IKEHHST Miokapaa. 3okpema, LIJI 2-ro
Uy, HaBiTh 3a BigcyTHocTi AT’ i XKC, cnipusie po3BUTKY
0e3cuMITTOMHOI cuctojigHoi nucdynkii JILI (BCIAJILL),
a 11 2-ro Tumy He3anexHo Big A" mpusBoauts no CIJII
i/abo miactoniuyHoi aucdyukiii JILI (JJJIL) [15]. Bera-
HOBJIGHUII 3B’SI30K MiX MapkKepaMMu MioKapaiaJbHOTo
CTpecy i 3amajieHHsI 3 paHHIM IMOIIKOMXEHHSIM MioKapnaa
npu L/ 2-ro tumy i nedbrorom CH. 3okpema, pesynsratu
nociimkeHHst ARIC (Atherosclerosis Risk in Communities)
cepen mauieHTiB 3 LI 6e3 CC3 mpoaeMOHCTpyBaIu, 110
LI 2-ro Tury acouilo€eTbcsl 3 OiIbIl BUCOKUMU PiBHSI-
MU BHCOKOYYTJIMBOIO TPOIOHiHY T, a oTXXe, 3 pO3BUTKOM
PAaHHBOTO CYOKJIIHIYHOTO TOINKOMKEeHHsT Miokapma [16].
Takum ynHoMm, nipu LI 2-ro Tumy po3BUBAIOTLCS CYOKITi-
HigHi TomKokeHHs i aucdynxkiis JII, o He moB’s3aHi
3 aTepOCKJIEPOTUYHUM IPOILIECOM, ajle acolilioBaHi 3 BU-
nukHeHHsm CH [2, 6].

LykpoBu AiabeT 9K YNHHUK PUUKY
cepLueBoi HeAOCTATHOCTI

OOcepBalliiiHi TOCTiIXKEHHs MTOCTIMHO JEMOHCTPYIOTh
2—4-kpaTtHuil nigsuineHuii pusuk CH y xBopux Ha LIJI.
3okpema, pesyiasrati Framingham Heart Study mpone-
MoHcTpyBanu, mo LI/ acomitoBaBcs 3 Maitke 2-KpaTHUM
30inblIeHHsSIM Hebe3reku npueaHanHs CH cepen yosoBi-
KiB Ta 4-KpaTHUM 3POCTaHHSM Y XKiHOK, HaBiTb IiCJIsI KO-
peKlii iHIIMX YUHHUKIB ceplieBo-cynnHHoro (CC) pusu-
Ky. AHani3 pesynsratiB Heart and Soul Study, npoBeneHoro
y namieHTiB 3 XKC, noka3zas, mo L[] moenHyBaBcs TaKOXK
3 BUILIOI0 CKOpUTOBaHOO 3arpo3oto npueaHanHs CH (HR
3,34 [95% nosipumii intepBan (AI) 1,65—6,76]). Pusuk
CH, noB’sa3anuii i3 LI, Mmoxe OyTu HaBiTh BULIUM Y MO-
JIOAUX TOPOCINX MALIIEHTIB Ta XiHOK [6].
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1IJI TakoX € BaXJIMBUM IIPEAMKTOPOM PO3BUTKY CUMII-
tomatnyHoi CH y mauienTis 3 BCIJILL. Kpim Toro, He3a-
JOBLTBHU IJIiIKEMiUHUI KOHTPOJIb TIOB’SI3aHUI 3 OiTbIIIOIO
Hebe3nekoio po3ButkKy CH; koxHe 30inbmenHs HbAlc Ha
1 % cynpoBOIKYETHCS 3pOCTAHHAM PU3UKY IHLUMAECHTHOL
CH na 8—36 %. 3arpo3sa inuunentHoi CH cepen manieHTiB
i3 LIJI 3pocTae y 3B’3Ky i3 crapmmMm BikoMm, XKC, 3axBo-
proBaHHsIMU nepudepudHux aprepii, JXH, petruHoma-
Tieto, TpuBamictio LI, oxupinaam, A’ Ta 30iIbIIEHHSIM
BMicTy N-TepMiHaibHOro ¢hparMeHTa MO3KOBOTO HaTpi-
itypetuunoro nentuay (BNP) npo-B tuny (NT-proBNP)
[17]. KpiM TOro, y MpOCIHEKTUBHOMY KOTOPTHOMY JIO-
caimxenHi cepen 18 084 oci6 6e3 LI/I, onHaK i3 BUCOKUM
pusrkoM CC3 nokaszaHo, 1110 3pOCTaHHsI PiBHSI TJIOKO3U
B IU1a3Mi KpoBi HaTuieceple Ha 1 MMOJIb/J1 aCOLIOETHLCS 3
migBuIeHo Hebesmnekor rocmitamizanii CH y 1,23 paza
(95% A1 1,03—1,47). AHaJIOTiYHMUM YUHOM, TOCITiIKEHHS
ARIC npoaeMoHcTpyBao, 1110 30iibieHHs BMicTy HbAlc
CYMPOBOIXKYETHCSI TTOCTYIIOBO 3POCTAIOYUM PU3UKOM TOC-
mitanizauii BHacnigok po3Butky CH y mamienTis 6e3 LIJI
abo CH. Hu3zka aBTopiB BBaXae, IO MiABUIIEHHS HMO-
BipHocTi iHumneHnty CH Ta possurky CIAJIII Ta JIJIII
3YMOBJIEHO PE3MCTEHTHICTIO 10 iHCYIiHY [6].

CyOKAiHI4YHI NOpYLUEHHS MIOKAPAQ
y NAUIEHTIB i3 LYKPOBUM Aia6eTom

VY manienTiB 3 LI/l 6e3 cumnromatnunoi CH, tnm He
MEHIIIE, YaCTO CITOCTEPIiraroThCsl CYOKJIiHIYHI TTOPYILIEHHS
(YHKIIIOHAIbHO-CTPYKTYPHOIO CTaHy MioKapna, sIKi Bin-
MOBimaIoTh, 3rimHO 3 Kiacudikamieio American College of
Cardiology (ACC)/American Heart Association (AHA),
crazii B CH [6]. Lli 3minu Bximtouators CJILL, 36iab1ieH-
Hs1 macu JILI (MJIL), acouiitoBane 3 LIJI, 30inbieHHS
BiIHOCHOI TOBLIMHM CTiHKU Ta PO3Mipy JIiBOTO TMepeaceps
(JIIT), AJJILL i 3pocTaHHST YaCTKM MTO3aKIIITUHHOTO 00’ €MY.
HasiBHicTh KOXHOrO 3 LMX BiIXWJIEHb MOB’sI3aHa 3 MiJBU-
meHuM pusrkom cummnromatuuHoi CH ta cmepri [6, 18].

Cepu.eBa HEeAOCTATHICTb 9K YNHHUK
PU3UKY LLYKPOBOro Aiabety

Binmomo, 1110 mopyiieHHs MeTabo1i3My € HeBil €MHUM
KOMITOHEHTOM Yy Tarodizionoriunnx mexanizmax CH, a IP
Bepudikyetbest y 60 % xBopux i3 CH [19]. Y mawieHTiB i3
CH cnocrepirarorbest Bucoka IP i migBuineHuii pusuk po3-
BuTKy LI [20]. Cepen xBopux Ha CH 6e3 niarHocToBaHOTO
11, sixi 6panu yyacts y nporpami CHARM (Candesartan
in Heart Failure: Assessment of Reduction in Mortality and
Morbidity) ta EMPHASIS-HF (Eplerenone in Mild Pa-
tients Hospitalization and Survival Study in Heart Failure)
[21], yactoTta npueaHanHs LIJI craHoBuIa BinnosiaHo 28 Ta
21 Ha 1000 mroaMHO-POKiB, 110 Cepe 3arajJbHOI CYKYITHOC-
Ti 3HAYHO TMEePEBUIIYBAJIO MOKA3HUKU Y JTOPOCIUX JIIOICH
aHasioriyHoro Biky (9,4—10,9 Ha 1000 moauHO-pOKiB AT
Jopociux 45 pokiB i crapiie). [1o MpeauKTopiB iHIUACHTY
LI cepen mauienTiB i3 CH mMoxHa BimHecTH 30iJIbLLIEHHS
IMT Tta OKpyXHOCTI TaJii, maJiHHI B aHaMHe3i, ITiIBUIIE-
HU yMicT riitoko3u abo HbAlc, GiibIl BUCOKMIT CUCTOIU-
Huit AT, 6inbiny TpuBanicts CH, Tepamiio miypetukamu Ta
Bunmii pyHkuioHansHuit Kiac XCH (3rigHo 3 kiacudika-
mieto New York Heart Association (NYHA)) [6, 19, 21].

MNarodisioAoriyHi OCOB6AUBOCTI
LLYKpOBOro aAiabety
i cepueBOi HEAOCTATHOCTI

LI mursxoMm BIUIMBY Ha CHUCTEMHUIM, MioKapialb-
HUI Ta KJIITUHHUI MeXaHi3MU MOXKE CIPUSITU PO3BUTKY
CTPYKTYPHHUX 3aXBOpIOBaHb cepls Ta npuemHanHio CH.
LI 3a3Buyait cripyunHsie MOpGOJIOTIiYHI 3MiHM Cepls Ta
CH BHacninok imewmii/IM [2]. Tinepriikemist Ta rirepiH-
CyJliHeMisl MPUCKOPIOIOTh aTePOCKIIEPO3 HUISIXOM MPOJIi-
(beparii Ta 3ananeHHsT KJIITUH TIaJKOM sI30BUX cyauH. LIJT
TaKOX aCOLIIOEThCA 3 OibIin areporeHHoo JJIIT, mpu skiit
YAaCTUHKM XOJIECTEPUHY JIIMOMPOTEIHIB HU3BKOI IIiIIbHOC-
Ti € OUTBII aTePOreHHUMM; AUCGYHKINEI eHA0Teil0, 1110
CIIpUsiE anresii JIGMKOLMTIB i TPOMOOLIUTIB, TPOMOO3Y, 3a-
MaJIEHHIO Ta BUPAa3KyBaHHIO aTePOCKIEPOTUYHUX OJISIIIOK
Yy KOpOHapHUX apTepisx [22].

3B’a30k Mix LIJI i CC3 BimoMmii Bxxe 6araTo pokiB, ajie
Brnepuie onucanuii Leyden et al. y 1881 p., sikuii BBaxas,
mo CH € «gacTuM i BUpaXeHUM YCKJIAIHEHHSIM IyKpO-
Boro aiabety». TepMiH «IiabeTHyHa KapaioMionaTist» st
mudepeHIialii 3 iIHIMMMYA BUAAMM KapaioMioIlaTii 3armpo-
noHoBaHuit S. Rubler et al. y 1972 p. micis aHajizy maro-
JIoroaHaTOMIYHMX AociimkeHb xBopux Ha LI/ i3 XCH, y
saxnx XKC Tta iH1i 3aXxBoploBaHHS, 110 CYIIPOBOIKYBAINCH
CTPYKTYPHUMU 3MiHaAMU cepllisl, a TakoxX Al i 3/10BXXUBaH-
HSM aJIKOToJIeM, Oy BHKIIOUECHI SIK MOXJIMBI IIPUYMHUA
[4]. Oiabetnuna KMIT — 1e nutyHoukoBa IuUCQYHKIIIs,
1IIO CIIOCTepiraeThbesl y xBopux Ha LI, sika mpuenHyeThest
i/abo mporpecye HezanexHo Big XKC, 3axBoproBaHb Kjla-
nmaHHoro amapaty miokapaa a6o Al Jliabetmuna KMII
TaKOX MOXe croctepiraTuch y ~ 60 % HOPMOTEH3MBHMX
nauieHTiB 3 LIJI y Burisiai nceBpoHopMatisaliii giactostiv-
HOI KapTWHU, 1110 Hacmpasai € mporpecyBanuam JJJIII, i
XapaKTepPU3YEThCsI MPOMIXKHOIO CTa/i€l0 MiX MOPYIIEHHSIM
penakcailii Ta 0OMexKeHHSIM HAIOBHEHHS 3i 3HMXXEHOIO
CKOPOTJIMBICTIO MioKapja Ta aedopMmaitiero [23, 24].

[locTtynoBe 30i/bllIEHHSI XOPCTKOCTI MioKapaa Mpu-
3BoauTh Ao AJIJILL, 3HmkeHHs Hampyru Miokapaa i po3-
IIUPEHHS TIepe/icepb, IO TOB’SI3aHO 3i 30iIbIICHHSIM
YacTOTM BUITAAKIB (iOpMsLii mepeacepab y IMalli€eHTiB 3
L [25]. Takum yuHoMm, LIJI cripusie po3BUTKY nuchyHK-
uii miokapaa i XCH 1U19X0M pO3BUTKY i HiITPUMKM JMC-
¢ynkuii enporemiro, JJII, rimepkoarymsiii, a TakKox
0e3nocepeHbOro BIUIMBY TinepriikeMii Ha (yHKIiOHATb-
HO-MOpQOJIOTiYHMM cTaH MioKapaa [5].

Bizyamizaniitni mociimkeHHsT mokaszanu, mo [JILI,
sIKa, SIK BBaXKaloTh, cripruurHeHa [P Ta rinepiHcyniHeMi€lo,
€ BaXJIMBOIO XapaKTEPUCTUKOIO «1iabeTMUYHOTO» Cepls
[10]. TJILO cnipuuunse AT — paHHiii pyHKIiOHATb-
Huii iposiB giabetuuHoi KMII, mo HasgBHa y 40—75 % na-
mienTiB i3 LIJI. nepriikemiss MpU3BOAUTH A0 30iTbIIEH-
HSl YTBOPEHHS KiHLeBUX MpoAykTiB riikyBaHHs (KIII);
KTIIT BUKJIMKAIOTh MOTIEpeYHi 3B I3KU B MOJIEKYJIax KO-
JIareHy, 1110 CIIpUsE TMTOCUICHHIO (PiOpo3y i3 30iMbIIEHHIM
pUTiZHOCTI MioKapaa Ta mopymeHHsM penakcamii JILLI.
HeanantuBHuii romeocras Ca?" Ta eHmoIUTa3MaTUIHUIMA
PETUKYJISIPHUM CTpeC TaKOX MOXYThb BifirpaBaTv poJib y
¢ibpo3i kapaiomionnTiB Ta po3sutky AJJILL. Hapemri,
XpOHiYHa TiMepriliKeMisl CIpUsIE aKTHBAllil peHiH-aHTio-
TeH3uH-ajabaocTepoHoBoi cucremu (PAAC), mo cymnpo-
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BOJIKYETBCSI TilepIIpOAyKIli€lo aHrioteH3uHy Il Tta anb-
noctepony; cnpuumuHsie [JILI i ¢pidpo3 cepiist Ta nmocuioe
JUIJTH [26].

IIpu XCH cepueBmii M’s13 He3OATHUM aaeKBaTHO
CKOpOYYBaTHUCS, 1100 BiAMOBICTM Ha BUMOTHM, 3YMOBJICHI
YUHHUKAMU cTpecy. Miokapn BinmoBiga€ KJIiTUHHOIO Ti-
neptpodieio i 30impmenoo MJILL, a He mpomideparieto
KapJiOMiOIIMTiB, OCKUIbKM iX MOILT Y JOPOCIMX CHOBiIb-
HeHuii [27]. IloyaTkoBa aganTBHA peaklilis BKIIOYAE YO-
TUPU OCHOBHI KOMIIEHCATOPHI MEXaHI3MMU:

— KOMIIeHCATOpHE 301UJIbIIIEHHSI TUCKY HAIIOBHEHHS i
3HMXKEHY 3[IaTHICTh 301/IbIIIyBaTH yaapHUii 00’eM 3a 3aKO0-
HoMm ®panka — CrapiiHra;

— 3pOCTaHHS CeKpellii KaTexoJaMiHiB, IO IPU3BO-
IUTH A0 301IbILIEHHSI CKOPOYYBaJbHOI 31aTHOCTI MiOKapaa;

— rineprpodilo Miokapaa, IO CYIPOBOMXKYETHCS
30inbieHHssM MJTLL;

— ctumymoBaHHs1 PAAC, sika 1IsSIXOM CIIPUSIHHSL 3a-
TPUMILi PIIMHU i coJieil 30iblIye ToTiepeIHE HaBaHTaKEH-
HSI i TUM caMUM CKOPOTIUBicTh. Ha momaTok g0 Mo6inizariii
PAAC axkTuBYIOTbCSI iHIIII CUCTEMU, 30KpeMa CUMITaTUYHA
HepBoBa cuctema (CHC), HaTpiilypeTU4HiI menTruau i apri-
HiH-Ba30IPECUH.

Y pesynbrarti ceplie CTa€ HeIOCTATHLO alalITOBAHUM J10
crpecy, ockinbku npu [JII BinOyBaeThcst pO3TATHEHHS i
nocnadneHHs ¢pyHkuii JILI. Takum unHOM, X04a icHye Oa-
rato MoxuiMBux TepinonpuurH XCH, OinbiicTs NposiBiB
3yMoBJieHi po3nagamu ¢yukiiin JIII. CumnroMmu MaroTh
TeHaeHUito no moripmenHs npu CHz3nmwx®B JILI, CH
i3 cepennim piBHem @B JIII (CHcep®B JIII), a6o Ha-
BiTh ipu CH36ep®B JIIII, 1110 noB’s13aHe 3 MOPYILIEHHSIMMI
¢yHKIIIOHATBHOTO CTaHy Miokapna [28, 29].

«JliabeTnuHe» ceplie, YHACHIITOK MOTipIIEHHS yTUJTi3a-
11i1 IJII0KO3U, CTpaXKaa€e Bia AediuuTy eHeprii i, BinmoBiaHo,
OiIbIIIe 3aJIEXKUTh Bill CTaHYy METa00Ii3My BITbHUX KUPHUX
kuciot (BXKK). HanMipHO BHMCOKE OKMCHEHHSI KUPHMX
KMCJIOT CYIPOBOIXKYETHCS MaTO(i3i0I0TiYHUMHU 3MiHAMU
B €HEpPreTMYHOMY OOMiHi Ta MpUENHAHHSIM CEPILIEBOI AUC-
¢yHKIIi1, 10 i cnocTepiraeTbes npu aiadetuyHiii KMII.
IligBymennii piseas B2XKK criprmumHioe HakonmmaeHHS JTi-
MiiB y KapAioMiolMTax Ta JiMOTOKCUYHICTb, IO CIPUSIE
0ocJ1a0JIeHHIO CKOPOUyBabHOI 3maTHOCTI Miokapaa JII Ta
MOXJIMBOCTI PO3BUTKY amoITo3y KapmiomiouuTiB [30]. 3
MaTOreHETUYHOI TOYKM 30pYy PO3BUTOK i Mepedir BUILEB-
Ka3aHMX TIPOLECiB BU3HAYAIOTHCS JIBOMA MeEXaHi3Mamu,
MeplIni 3 IKUX — TOTEHLII0OBAaHHS MPOLIECIB aTepoCKJIe-
pO3y 3 MOJANIBIIMM IIPOrPeCyBaHHIM ileMii miokapmaa. Sk
npyruit MmexaHizm po3Butky XCH y xBopux Ha L] po3risi-
JIA€EThCs Oe3MocepeHE YIIIKOIKEHHSI MioKapaa B pe3yJib-
TaTi XpOHIYHOI rinepriikemii. YpaxeHHs1 Miokapaa Ha TJi
rirnepriikeMii onocepeaKoBaHe MiKpOaHTioIaTi€lo, Mmopy-
meHHIMU TpaHcnopTy Ca?* i metabomizmy B2XKK [12].

MarnitHo-pe3oHancHa Ttomorpadias (MPT) cepus
npoaeMoHcTpyBaia, mo IP Ta LIJI mos’s3aHi 3i 3HAYHUM
30iIbIIEHHSIM BMICTY JiMiaiB y Miokapmai. Kpim Toro, 3poc-
TaHHS MPOAYKIIil aKTUBHUX (POPM KMCHIO B MITOXOHIIPIsIX
MOKe TIOSICHUTHY 3MiHU B PeryJisiilii MeTaboIiuHUX LUISIXIB,
3arajeHHs, TOCUJIEHHS aroITo3y Ta MOpyILIeHHs MeTabo-
nizmy Ca?* [22]. Pe3yabraTi HEIIOOABHIX TOCITIIXEHb J0-
3BOJIMJIM IOJATKOBO 3’SICYBaTU 3B’SI30K MixK AMCGHYHKILEIO

mitoxoHapiit i3 IJIII ta ¢didpo3zom miokapaa [13]. Kpim
TOTO, aHaJIi3 TKAHWHU MioKapa, OTpUMaHOI y Mali€HTiB i3
LI/ Ha MOMEHT IJIaHOBOI omepallii, BUSIBUB BUILUI PiBeHb
anoniro3y. Hapemrri, LI/ Ta oXuMpiHHS MOXYTh OXOILTIO-
BaTh MpuOJKM3HO TpeTuHy nauieHTiB i3 CH36ep®B JIIII,
a pe3y/JbTaTu OCTaHHIX JOCIiMKEeHb JO3BOJISIIOTH TIPUITYC-
TUTH, 1110 TAKUX XBOPUX MOXKHA PO3IJISIIATU SIK OKpEMY Tia-
TO}i3i0J0TIYHY MiArPYITY i3 30iIbIIEHUM 00’ €EMOM IJIa3MHU,
MU, mipaBoro nurynouka (IT1I) ta ripmoio remommHa-
MiKOI0, CIIPUYMHEHOIO (Di3MYHUMU HaBaHTaKeHHsIMU [31].

Pazom3TuM naTogizionoriuHi MexaHi3Mu B3aEMO3B S13KiB
CH i LI 2-To TuIly 3aMIIal0ThCs HE LIJIKOM 3PO3yMiTUMU.
3okpema, yacte noeaHaHHs LI, AI' i XKC 3anuiiae auc-
KyTaOeJIbHUM MuTaHHd, y gkux Buragkax JIJIL 6e3moce-
penHbo 0OyMOBJIEHA TJIIKOMETA0OJiYHUMU po3jaiaMu, a B
SIKUX — CIIUIBHUM BIUIMBOM IIMX 3aXBOPIOBaHb. 3 KIIiHIYHOL
TOUKHU 30py AaHUii (pakT oOrpyHTOBYE HEOOXiIHICTH TpO-
¢inaktuku po3BuTky XCH y xBopux Ha LI, y ToMy yucai
i1 KoMopOinHux craHiB [5]. KpiMm Toro, HeliporopMoHaibHa
aKkTMBallisl, 1110 crocrepiraetbest ipu CH, 30kpema, migBu-
IIEHHS PiBHS KOPTU30JIy i KaTeXoJIaMiHiB, 30UIbIIIYyE PiBEHb
rmoko3u B kpoi; aktusaliss CHC ctumyJtoe riitokoHeore-
He3 i IJTIIKOreHOJI1i3, 30IbIIyE CUHTE3 IJIFOKO3U B meviHi [11].
[HIIMMM MOTEeHLIHHUMEI MeXaHi3MaMH, 1110 3B’s3y10Th CH i
LI 2-ro TuIty, € XpOHiYHE 3arajeHHs HU3bKOI1 iHTEeHCMBHOC-
Ti B CMYTracTHX M sI3aX i KMPOBili TKAHWHI, aKTUBAIlis HU3KHA
YUHHUKIB, BKJIIOYaOYM (DAKTOp HEKPO3y MyXJIUHU ajibda
Ta iHTepJeHKiHM ToIo. 3MiHa Iepenadyi CUTHaIy iHCYIiHY
B CMyracTux M’si3ax, TeviHIli, XUPOBili TKaHWHI, MioKapi
MPU3BOAUTD 10 Pi3HUX CUCTEMHUX META0OIiUHUX IMOPYIIEHb
i Moxxe cripusit po3BUTKY L1/ 2-T0 THIy i ITOCHITIOBATH I10-
mKomkeHHs1 miokapaa ipu CH [8, 32].

Kaacudikauisa XpoHivyHOT
cepueBoi HeAOCTATHOCTI

Ichye nekinbka kiacudikauiii CH: 3a cramisimu,
ExoKI'-¢penorumnamu i GpyHKIiOHATBHUMHA KIacaMu. AMe-
pukaHcbka Kiacudikaiiss CH Bkjtoyae 4oTUpHW CTafil:
nawieHtu 3 LIJI 2-ro tumy, SKi mo9aTKOBO MarOTh BUCOKUIA
pusukK po3BUTKy CH, gK MiHIMyM BiTHOCSITBCSI 1O CTamiit
A (cTpykTypHi 3miHM cepus i cumntomu CH BincyTHi) abo
B (e cTpykTypHi 3MiHu cepuis, aje cumrnromu CH BigcyT-
Hi) [28]. Lle miaTBepaXXye naHi MPO PO3BUTOK CYOKJIiHiu-
HOTO TIOLIKOIXKeHHs Miokapma mpu LIJI 2-ro tumy i cBin-
YUTb PO HEOoOXigHiCTh TepBUHHOI Tnpodinaktuku CH.
Kpim Toro, moxnuocti cydacHoi ExoKI, 30kpema oliinka
IIBUIKOCTI TMO3M0BXHBOI jJedopmaliii i AeCMHXpOoHi3allil
JII 3a momoMoroio crnekia-TpekiHr-ExoKI, mo3BosstoTsh
BUSIBJIATH OUIBII paHHI 3MiHM cucToidHOI dynkuii JIIII
1 10 TOSIBU SIBHUX CTPYKTYPHUX 3MiH, SIKi BUSIBJISTIOTBCS
npu ctangaptHomy ExoKI'-o6ctexenni [33, 34].

Ha cporopHi sk y 3arajibHiit momnyssiiii, Tak i cepen na-
uieHTiB 3 L1 2-ro Tuny Buninserbes Tpu ExoKI'-deHoTu-
mu CH: CH3umx®B JII, CH36ep®B JIII i CHcep®B
JILI [35]. 3 ortsimy Ha pi3Hi maTodizionoriuyHi MexaHi3Mu,
110 TTPU3BOIISATH 1O X PO3BUTKY, & TAKOXK Ha Pe3yJIbTaTH J0-
CJTiKeHb e(peKTUBHOCTI JIIKapChbKUX TIpenapartiB, 3a3HaveHi
¢enotunu CH MaroTh pizHe naTodiziosoriyHe MOXOMKEHHS
[36]. Anaini3 cmeptHOCTI y xBopux Ha LIJI abo 3 HemiarHOC-
toBaHuM L1JI mokasas, 1110 HailOiIbIIIA JETATBHICTh CIIOCTE-
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piranacs y nauienTis 3 LIJ] Ta XCH3umx®B JIII, notiM — y
xBopux Ha LIJT i XCH36ep®B JILI [1]. KymynsatuBHa yac-
TOTa BUMAIKiB CMePTi Ta rocmiTaiizatii 3 mpuBoay CH y ma-
wienTis 3 LIJ] i CH36ep®B 6ys1a aHaI0TiuHO0 MOKa3HUKAM
y nauieHTiB 6e3 LI/, ane i3 CH3umxk®B JILL [12].
CH3umx®B JIII i CH36ep®B JIII Binpi3HsAOTh-
cs pemopemosanHsiM JILL: nepuia acouioerbest 3 mpo-
rpecylouoro auiiaraiieio (eKCLUeHTpUu4Ha rirneptpodis), a
OCTaHHSI — 3 KOHIEHTPUYHOIO TirepTpodicio cepist abo
i3 3By>keHHsM oTtBopy JIL [37]. Jo kjiHiuHOro nepeodiry
XCH BigHOCSTH 6arato CUMIITOMIB, 30KpeMa OOMeXXeHHSI
GiznyHOrO Xapakrepy i BUpaxxeHy XBopoOy cepust. OctaH-
Hi BKazaHi B cucTeMax Kiacugikallii American College
of Cardiology Foundation/AHA (ACCF/AHA) i NYHA.
I1pu BcraHoBneHHi cTanii 3a NYHA 3BepTaloTh yBary Ha
(YHKIIIOHAJIbHY 3IaTHICTh i CUMIITOMMU ITalli€EHTIB; CTamil €
3MIHHUMU i Cy0 €KTUBHUMMU; IIUPOKO BUKOPUCTOBYIOTHCS
B KJiHiuHiil npakrtuii. Crazaii 3a ACCF/AHA 6a3yioTrbest
Ha PO3BUTKY i IIPOTrpecyBaHHiI CUMIITOMIB i COMaTUIHOTO
3axBoproBaHHs. KoxHe nporpecyBanHs ctanii XCH, 3rin-
Ho 3 knacudikaiiero ACCF/AHA, nos’si3aHe 3 migBUIeH-
HsiM piBHIB BNP i NT-proBNP ii peectpaliieto cMepTHOCTI

MPOTATOM IT’SITU POKiB. Y MallieHTiB, y SKUX cIlocTepira-
€ThCS TEepexia J0 BUINOI CTamii 3rimHo 3 Kiacuikalliero
ACCF/AHA, 3B0poTHi nipoliecy He BinOyBawoThes [28, 29].

B Tabn. 1 HaBegeHO GyHKIIIOHAAbHY KiacudikKalliio
XCH 3rigno 3 NYHA, sgka IpyHTYETbCSI Ha TSKKOCTI
Ccy0’€KTUBHOI CUMIITOMATUKU Ta OOMeXXeHHi (Di3UYHOI aK-
TUBHOCTI [28, 29].

VY Tabn. 2 HaBeneHi Kputepii BusHaueHHs1 XCH 3rinHo
3 ACCF/AHA [28].

VY Tabn. 3 HaemeHo kiacudikaiito XCH 3rizHo 3
ACCF/AHA [28].

Kaacuoikauisa XCH 3riaAHO 3 peKomMmeHAdLUisMU
€BpPONencbKoro TOBAPUCTBA KAPAIOAOTiB (38)

€Bporneiicbke ToBapuctBo KapaiojoriB (ESC) 36i1b-
LIWAJIO KiUTBKICTh BapiaHTiB (TUIIIB) CeplieBOI HEAOCTATHOCTI
[38]. ITpu 1IbOMY OCHOBHA TEPMiHOJIOTisI, 1110 BUKOPHUCTO-
BYETHCS [JIs iX BU3HAYEHHs, 0a3yeTbCs HAa BUMipIOBaHHI
®B JIL. Mauientn 3 XCH MaoTh MIUPOKY PO3OIKHICTh
@B JII:

— XCH 3i 3umxenoro @B JIIIT — XCH3umx®B (OB
JIII < 40 %);

Ta6nmys 1. @yHKyioHanbHa Knacugpikauis XCH (NYHA) [29]

®DyHKLioOHanbHUI
Knac

XapakTepucTuka

| O6MexeHHs i3NYHOT aKTUBHOCTI BiACYTHE. 3BNYaliHa i3NYHA aKTUBHICTb HE 3yMOBIIIOE 3HAYHY
3a4yLLKy, BTOMJIIOBaHICTb Yn cepuebuTTa

Il HeBenuke o6MexeHHs i3NYHOT aKTUBHOCTI. KOMhopTHE camono4yTTsa y CMOKOI, MpoTe 3BnYam-
Ha (pi3nyHa aKTUBHICTb 3YMOBJIIOE 3HA4YHY 3a4ULLIKY, BTOMJIIOBAHICTb Y1 CepLebuTTs

Il IcTOTHE 06MEXEHHs (Pi3nYHOI akTMBHOCTI. KOMOpTHE caMonoYyTTs Y Crokoi, NpoTe disnyHa
aKTMBHICTb HMK4Ya 3a 3BMYalHY 1 3yMOBIIHOE 3HAYHY 3a[MLLKY, BTOMJTHOBaHICTb YM CepLebuTTs

v HemoxnuBicTb 6yab-AKOi i3N4HOI aKTUBHOCTI 6€3 BUHUKHEHHS AMCKOMMOpPTY. MoXyTb 6yTH
cKapru y crnokoi. 3a 6yap-aKoi (Pi3nyHOi aKTUBHOCTI AMCKOMMOPT NOCUIOETHCSA

Mpumitkn: XCH — xpoHiyHa cepueBa HegocTaTHicTe; NYHA — New York Heart Association.
Ta6nunuys 2. BusHayeHHs1 XCH (ACCF/AHA) [28]

Knacudikauis ®B (BifCOTOK Bify HOPMaJbHOI)
XCH 3i 3HmxeHoto ©B JILW* <40
XCH 3i 36epexeHoro ®B JILL** >50
XCH i3 cepegHboto ®B J1LU 40-49

Mpumitkn: ACCF/AHA — American College of Cardiology Foundation/American Heart Association; XCH — xpo-
HiYHa cepueBa HegocTaTHicTb; @B — cppakyis Bukugy; JILU — niBui LWIyHOYOK; * — BigoMa TaKoX nig Ha3BOH
«cucrtosiiyHa XCH»; ** — Bigoma Takox nig Ha3Bor «giactonidHa XCH>.

Ta6bnuys 3. Knacudpikauis XCH (ACCF/AHA) [28]

Crapii XapakTepuctuka
: Bucokuin puank XCH, ane 6e3 cTpykTypHuUx 3MiH cepus 4m cumntomie XCH. CTagia A He nos’s3aHa 3

Crapis A f TS . . !
dyHKuioHanbHot knacudikauieto XCH 3rigHo 3 knacudikauiero NYHA

Cranis B HasBHICTb CTPYKTYPHOro 3axBOpOBaHHSA cepus, ane 6e3 o3Hak 4n cumntomie XCH. Ctagis B nos’a3aHa
3 | pyHKUiOHaNbHMM Knacom 3rigHo 3 knacudikadieto NYHA
HasBHICTb CTPYKTYPHOro 3axBOpOBaHHA cepus, ane 6e3 nonepegHix 4n noto4Hmx cumntomie XCH. Cta-

Crapia C | gia C moxe 6yTn nos’a3aHa 3 6yab-aKUM i3 YHOTUPLOX (PYHKLOHANBHUX KNaciB 3rigHO 3 Knacuaikaujieto
NYHA, 3anexHo Big BKadaHUX CUMMNTOMIB

Crapisi D PedpaktepHa XCH, o Bumarae cneujanizoBaHoro BTpy4aHHs. Ctagis D nos’asaHa 3 IV dyHKuUioHanb-
HUM Knacom 3rigHo 3 knacudgikauieto NYHA

Mpumitkn: XCH — xpoHivyHa cepyeBa HegoctatHictb; ACCF/AHA — American College of Cardiology Foundation/
American Heart Association; NYHA — New York Heart Association.
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— XCH 3 HopmMmanbHOW0 (36epexeHoro) @B JIIIT —
XCH36ep®B (®B JIII > 50 %);

— XCH i3 cepeanim piBuem @B JIIII — XCHcep®B
(OB JIL 40—49 %).

Poznonin mamienriB i3 XCH 3a @B JII 6a3yerbcst Ha
TOMY, 110 IPUYMHOIO 3aXBOPIOBAHHS € Pi3Hi eTioJOriuHi
YMHHUMKU, TIALLIEHTU BiIPi3HSIOTHCS 3a AeMorpadiyHUMu
MOKa3HUKaMM, CYIIYyTHbOIO I1aTOJIOTi€l0, BiAMOBIAIIO Ha
Teparliio.

Y Ttab6n. 4 naseneHi ocHoBHi BapiaHTu XCH 3rinHo 3
ESC [38].

B Tab6n. 5 nHaBeneHo knacudikauiro XCH BigmosimHO
1o nokaszHukiB @B JIII, TsKKOCTI i cTaiil 3aXBOPIOBaAHHS

[39].

AiarHocTtuka

3a3BUyail cKapru XBOpPUX HecreludiuHi, a ToMy He
nmoromaraioth audepenuiroatn CH Ta inmi ctanm [40].
Ckapru it 00’€eKTUBHI 03HaKHU, 3yMOBJICHI 3aTPUMKOIO pi-
IWHM, IIBUAKO MUHAIOTh Ha TJIi AiypeTUYHOI Teparrii. Taki
00’€KTHBHI O3HAKW, SIK TiIBUIIEHWI TUCK B IPEMHUX Be-
Hax i 3MilIeHHs1 BEPXiBKOBOTO TMOUITOBXY, OiIbII CIELM-
¢ivyHi, IIpoTe iX CKJIamHillle BUSIBUTU i BOHM MalOTh Tip-
mry BinrBoproBaHicTh [14, 41]. Cumntomu CH ocobinBo
CKJIaJHO PO3Mi3HATU I TPaKTyBaTH Y pa3i OKUPiHHS, B OCi0
JIITHBOTO BiKY Ta IMAaIiEHTIB i3 XpOHIYHMMHU 3aXBOPIOBAHHSI-
MU jiereHiB. [1opiBHSIHO 3 XBOPUMU CTApIIMX BiKOBUX TPYIT
y Oinbmr Mosoaux oci6 CH gacTo Bimpi3HSETBCS 3a €TioNo-
ri€ro, KIiHIYHOK KapTUHOIO Ta TPOTHO30M [42, 43].

Y nauieHTa, 110 3BEpPHYBCSI 3 O00’€KTMBHUMHU Ta
cy0’exktuBHuMHU cumiromamMu CH mo MemndHoi ycraHo-
BU (06€3 eKCTPEeHMX MOoKa3aHb), MOBUHHA OYTU MpoBeaeHa
ouinka imoBipHocti CH [38, 39]:

— 3 ypaxyBaHHSIM aHaMHe3y (30Kpema, HasiBHOC-
i XKC, AI, npuiiomy niypeTUKiB), a TaKOX CHMIITOMIB
(30KpeMa, OpPTOITHOE), Pe3yJIbTaTiB (hi3MKaJIbHOTO 00CTe-
>KeHHsT (1BOOiIYHI HAOPSIKM TOMiJIOK, 3MillleHHST BepXiB-
KOBOTIO IOILITOBXY BJIiBO TOI10), pe3yabTaTiB EKI' y cTani
CIIOKO10;

— 3a BiACyTHOCTI 1ux KpurtepiiB miarHo3 CH wmaino-
WMOBIPHUIA, CJTiJl pO3IJISIIATH iHIII 3aXBOPIOBAHHS;

— y BUIIaIKax BiIXWJEHHS Bil HOPMM Xoya O OJHO-
ro 3 MOKAa3HUKIB HeOoOXiaHO BUMipsaTu piBeHb BNP/NT-
proBNP;

— npu migBuiieHHi piBHS NT-proBNP mokaszane
nposeneHHsT ExoKI.

Hiarsoctuka XCH36ep®B JIIII Ta XCHcep®B JIIII [39]:

— HasIBHICTb CUMIITOMIB i/a60 o3Hak CH;

— 30epexena @B JIII (OB > 50 % a6o 40—49 % nna
XCHcep®B JIIII);

— migBuieHHs piBHg NT-proBNP > 125 rir/mi, BNP
> 35 nir/mu;

— O00’€KTUBHI JI0Ka3u HAsIBHOCTI IHIIUX (YHKIIiO-
HaJIbHO-CTPYKTYPHUX 3MiH Y ceplli, 10 cripuanHaoTs CH;

— Yy JesSKWX BUMaakax (KOJM JiarHo3 He BU3Haue-
HUi1) — migBUIlleHHs TUCKY HarmoBHeHHs JILL 3a nanumu
cTpec-TecTy abo iHBa3MBHOI OIIIHKH.

Ta6bnuys 4. BusHayeHHs1 OCHOBHUX BapiaHTiB XpOHi4YHOI cepLeBoi HegocTtaTtHocTi [38]

. KpuTepii
BapiaHt XCH
1 2 3
CumnTomm ®B W
XCH3zHmx®B J1LU + 03HaKN* <40 % -
1. MigBuwweHuin piseHs BNP > 35 nr/mn i/aéo NT-proBNP > 125 nr/mn.
XCHcep®B JLL Cumntomm oB J1W 2. Xo4a 6 oguH 00OaTKOBUIN KpUTepIi:
P + 03Hakn* | 40-49 % | a) cTpykTypHe 3axBoptoBaHHs cepus (M1 i/a6o 36inbLieHHs J1IT;
6) 0OJ1LU
1. NigBuweru piseHb BNP > 35 nr/mn i/a6o NT-proBNP > 125 nr/mn.
Cumntomm oB Jw 2. Xo4a 6 oauH 00OaTKOBUIN KpUTepIi:
XCH36ep®B JIL + O3HaKn* >50 % a) CTPyKTypHe 3axsoptoBaHHs cepus (ML i/a6o 36inbuenHHs J11);
6) 0O

Mpumitu: * — 06’€KTUBHI Ta cy6’€KTUBHI CUMNTOMMU (Ha paHHIV cTagii po3BUTKY CUHAPOMY Ta Ha YOHI npuvio-
My RBiypeTuKiB CUMATOMU MOXYTb OYTU BIACYTHIMMU): XPpUNN B JIereHsIX, BOCTOPOHHI HA6PSIKU rOMIJIOK, LLUYMU B
cepui, po3LUNPEHHST APEMHUX BEH, 3MILLieHNI/POo3LUNPEeHNII BEPXiBKOBUI NMOLUTOBX; 3MiHu Ha EKIT, Hacamnepen
i6punsuis nepencepasb, rinepTpodhis niBoro LyHOYKa, NopyLUeHHs penonspusadii. XCH — xpoHiyHa cepuyeBa
HepgocTtatHicTb, XCH3Hx®B JILLl — XCH 3i 3HmXXeHoto hpakuicto Bukugy nisoro wnyHo4ka, @B — ¢ppakuyisi Bu-
kugy; JILLl — nismii wnyHo4ok; XCHcep®B JILLI — XCH i3 cepegHim piBHem @B JILLI; BNP — Mo3KoBu¥ HaTpiype-
TudHwii nentug, NT-proBNP — NT-¢hparmeHT mo3koBoro BNP, I'71LLI — rineptpodpis JILU; JI[ — niBe nepegcepAs;
AAJI — piactoniyna ancepyHkuis JILL; XCH36ep®B JILL — XCH 3 HopmarsibHoto (36epexeHoro) @B JILL.

Tabnuysi 5. Knacugpikauis XCH BignosigHo go nokasHukis @B JILL, TsxKoCTi Ta cTagivi 3axBoptoBaHHs [39]

3HmxeHa @B J1LW (< 40 %, cucTonivHa)
BapiaHT T o
(BinnoBiaHo fo ®B L) I3 cepepHim pisHem OB JILL (40-49 %)
36epexeHa OB J1LL (> 50 %, pgiacToniyHa)
TaXKiCTb -1V dbyHkuioHanbHMI Knac (3a kputepigsmm NYHA)
Crapii I, 1A, 1B, Il (M.O. Ctpaxecko i B.X. BacuneHko) a6o ctagii A, B, C, D (ACCF/AHA)

TMpumitkn: XCH — xpoHivyHa cepueBa HegocTaTHicTb; @B JILU — chpakyis Bukugy nisoro wnyHo4ka; NYHA — New
York Heart Association; ACCF/AHA — American College of Cardiology Foundation/American Heart Association.
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Hiarnoctuka XCH30ep®B JIIII [39]

Hiarno3 XCH36ep®B JIII 6Ginbin ckiIamHWil, HiX
XCH3umx®B JIII. Y nauientis 3 XCH36ep®B JIIII 3a-
3BUYAii CITOCTEPIraloThCs:

— HOpMaJibHi po3mipu JILL;

— YacTo 3ycTpivyaeThes moToBIiieHHs ctiHok JITIT i/abo
30inbiIeHHsT po3MipiB JITT sik 03HaKa IMiABUIIIEHOTO TUCKY
HaIroOBHEHHS;

— y OinmbmocTi xBopux crnoctepiraerbes I, axy
po3rIsAaloTh K ofaHy i3 mpuurH XCH y nux naiieHTiB;

— onHak 11s1 6inbinocti xBopux 3i XCH3umx®B JITI
takox xapakrtepHa JAJIJII i HaBnaku — He3Hauna CJIJILL
npucyTHs y aesikux nauieHtisB XCH36ep®B JII.

Hiarnoctuka XCHcep®B JIIII [38, 39]:

— OB JIUI 40—49 % — iHmmii ¢heHOTUN Ha BiIMiHY
Big @B JIII > 50 %;

— vy 6inbmocti xBopux i3 XCHcep®B JIII niepBUHHO
cnoctepiraerbest HesHauHa CIIJII, omHak TakoX € o3Ha-
ku JJJII, BinmoBimHO — CTPYKTYpHi 3MiHM, 3yMOBJIEHi
3axpopioBaHHaM ([JILL, 36inemenns JII1), migBuineHmit
piBeHb BNP/NT-proBNP;

— MOTEHIIHO iHIIi e(eKTH JIiIKyBaHHSI;

— Buainenuss XCHcep®B JIIII B okpemy rpymny —
CTUMYJI JUIS BUBYEHHS KJIiHiYHOI XapaKTepUCTUKHU, I1aTo-
izionorii Ta JTiKyBaHHSI JaHOI KOoropTu IamieHTiB. Ocid

i3 ®B JII 40—49 % — 6mu3bko 10—20 % Beiei mormyoisii
xBopux i3 XCH.

EAnekTpokapaiorpadis

Ycim nanientam 3 XCH pekoMeHAyeTbCsl TPOBEASHHS
12-xananpHoi EKI' 3 omiHKOIO ceplieBOoro purmy, 4acrTo-
1 cepiueBux ckopoueHb (YCC), MmopdoJorii i TpuBasiocTi
QRS, HagBHOCTI MoOpyllleHb MHePeacCePIHO-IILUTYHOUYKOBOL
i BHYTpPILIHbOIILTYHOUKOBOI MpoBigHOCTI (OJ0Kana jiBoi
Hixkku mmydka [ica, Gyiokaga mpaBoi HixXKM Iydka [ica),
pyoueBux 3MiH y miokapmi, [JILI. Jiarno3 XCH manoiimo-
BipHWMIt 3a HaIBHOCTI abcooTHO HopMaibHOi EKT [44].

Exokapaiorpadis

ExoKI pexomenmyeTbcs ipoBoautu [44]:

— ycim xBopuM 3 mimo3poio Ha CH. Merta: ominka
CTPYKTYpU 1 (yHKUil cepusi, MiATBEpIXKEHHS OiarHO3y i
BcTaHoBIeHHS peHOTUITY CH;

— Mali€eHTaM 3 yXe BCTAaHOBJIEHUM JiarHO30M. MeTa:
OlIiHKA CTaHy KJIallaHHOTro amapaty cepiis, ¢pynkuii ITII i
THUCKY B JIETEHEBIil apTepil; BUSBICHHS 0Ci0 3 TOPYIICHHS -
MM KJaIlaHHOTO afnapaTy ceplis, SIKUM MoKa3aHa Xipypriu-
Ha/iHBa3MBHA KOPEKIIisl;

— XBOPHUM TpH IJIaHyBaHHI Ta NMTPOBEICHHI BTpyYaHb/
JIIKyBaHHSI 3 MOTEHIIMHUM KapAiOTOKCUYHUM BILUIMBOM.
Mera: o1liHka CTpyKTYypH i GyHKILiT cepiis.

Tabnuys 6. Havi6inbw Tunosi natonoriyHi ExoKIr-aminm npu XCH Ta ix kniHi4Ha oyiHka [43]

lNMoka3Huk MaTonorivyHe BigXUNeHHs TpakTyBaHHS
oB N 3HmKeHHs (< 40 %) conuw
CermeHTapHun pyx cTiHok J1LU AKiHe3, rinokiHes, oncKiHes IM, iLwemist

36inbLUeHHSs (po3Mip > 60 MM,

Ounatauis. NepeBaHTaXeHHSA

KOP 1a o6’em JLL iHpekc KOO > 97 mn/m?) o6’eMoM

; 36inbLUeHHs (Po3Mip 245 MM, )
KCP Ta o6’em J1LL ipekc KCO > 43 mn/m2) CH. MNepeBaHTaxeHHsi 06’eMOM
Poawip I 36inbLueHHs (nepefHbo3aaHin poamip | COJILL a6o OAOJLL. OncdyHKuia

> 40 MM, iHOeKC 06’emy > 34 mMi/m?)

MiTpasibHOro KnanaHa

IHTerpan WeMaKoCTi BUKUOY KPOBI
B aopTy

3MeHLUeHHs (< 15 cm)

3MeHLeHHs YO

CTpyKTypa Ta oyHKLisA KnanaHis

CTeHos i/abo HefocTaTHICTb

PeBmaTtnyHa 4 HepeBmaTtnyHa Baga.
Moxe 6yTv npuymHoto CH

MakcvmarnsHa WBeuakicTb peryprita-
Lii Ha TpMKycniganbHOMY KnanaHi

36inbLUeHHs (> 3,4 m/c)

MigeuweHnn cuctonivyHnin Tnek y ML

CucTonivHa eKkcKypcisi MNOLLMHA
TPUKYyCMigansHoro Kinbuga

3MeHLUEeHHS (< 16 MMm)

canw

PospaxyHKOBUI CUCTOMIYHUI TUCK
y nereHesin aptepii

> 40 MM pT.CT.

JlereHeBa rinepTeH3ia

HWXHs nopoxHucTa BeHa
Ha BOMXY

Ounatauia. BigcyTHiCTb konlabyBaHHA

lMpaBocepLieBa HeoOCTATHICTb,
BEHO3Ha rinepTeHasis

CraH nepukapga

Bunit. MoToBweHHA. Kanbumdikauis

ligponepvkapg. TamnoHapa. FocTpui
a60 XPOHIYHUI NepukapauT (y ToMy
4ncni 3yMOBIEHNIA CUCTEMHUMM 3a-
XBOPIOBAHHAMMW CMONYYHOI TKAHUHW).
Ypewmia. Metactasu nyxnuvH

Mpumitkn: ExoKIT — exokappgiorpacpisi; XCH — xpoHidHa cepuyeBa HepgocTaTHicTb; @B JILI — cppakuia sBukugy
niBoro wnyHo4vka; CAJILLI — cucronidyHa ancyHkyis JILU; JILW — niui wnyHo4ok; IM — iH¢hapKT miokapaa;
KAP — kiHuyeBo-giacToniyHnyi poamip; KO — KiHLueBo-giacToniyHnyi 06’em; KCP — KiHLieBO-CUCTOiYHNI pPO3-
mip; KCO — kiHyeBo-cuctoniyumii 06’em; CH — cepuesa HegoctartHicTs; JII — nise nepeacepan; A4/ — pia-
cronivyHa aucpyHkuis JILL; YO — yaapHui 06’em; ML — npaBuii LLTYHOYOK.
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IMamientam 3 XCH 151 ouiHKUA CTPYKTYpU i (QYHKILiT
ceplsi peKOMeHIYeTbesl moBTOopHEe TipoBeneHHs ExoKI B
TaKUX KJIiHIYHUX CUTYallisIX:

— mnpu noripmeHHi cumToMmiB CH a6o micis cepitos-
Horo CC-ycKJIaTHEHHS;

— xBopuM i3 CH, s1Ki oTpuMyBaju J1iKapchbKi mpemnapa-
TH 3 IOBEJIEHOI0 e(heKTUBHICTIO B MaKCUMaJIbHO MTEPEHOCH -
MUX 032X Mepe MPURHATTIM PillIeHHS ITPO 3aCTOCYBaHHS
IMIJTAHTOBAHUX IIPUCTPOIB (€IEKTPOKAPIAiOCTUMYJIITOPA,
KapaioBepTepa-aediopunsaropa);

— TallieHTaMm, SKUM BMKOPUCTOBYIOTb BTPYYaHHS 3
MOTEHIIHHUM KapIiOTOKCUYHUM e(DEeKTOM.

XBopuM, y skux sKictb ExoKI BusiBui1acs He3anoBijb-
Hotw (Bizyanizauis engokapaa JIII < 80 %), pekomeHay-
erbcst poBeneHHs ExoKI' 3 BUKOpucTaHHSAM KOHTpacT-
HUX PEUYOBUH, 110 JO3BOJISIE Kpallle PO3MISIHYTH €HI0Kap/I
i Touninre ominuTy 00’em JILL [44]:

— malieHTaM 3 BMCOKUM pu3ukKoMm po3BUTtky CH,
0CO0JIMBO TIPM BUKOPUCTAHHI BTpydYaHb 3 MOTCHUIMHUM
KapIioTOKCUYHUM e€(heKTOM, PEKOMEHI0BaHa OIliHKa I0-
3M0BXHBOI Aedopmarii miokapaa JILI. Mera: BUsIBIeHHS
CYOKJTIHIYHMX 3MiH cKopoTiuBocTi JILL;

— xBopuM 3 XCH i ¢dibpunsiieio nepeacepab, SIKUM
TUTAHYETHCS BiTHOBJIEHHSI CUHYCOBOTO PUTMY, PEKOMEHTY -
€ThCsI TpoBeaeHHs yepedcTpaBoxinHoi ExoKI. Mera: Bu-
KJTIOUeHHS TpoM0O03y Bymika JIIT.

ExoKT 3 ¢pisnyHnmM/dapMaKoAOriYyHUM
HABOHTO)KEHHSIM

TManientam 3 XCH36ep®B JIIII i XKC pekoMeHIy€eThCsI
npoBeneHHs1 ExoKI™ 3 (apMakoaoriyHuM HaBaHTaKECHHSIM
nJoOyraMiHoOM. Merta: miarHoCcTHKa KUTTE3NATHOCTI MioKapaa
TPV BUPIIICHHI TUTAaHHSI TTPO MOro peBacKysisipu3aiiito [44].

VY Tabi. 6 HaBeIeHO HAWOLIBII TUIIOBI MATOJIOTIYHI
ExoKTI'-3minu nmpu XCH Ta ix kjtiHiuHa ouinka [43].

HaBAHTOXKYBOABHI T€CTU

[MpoBeneHHS HaBaHTaXyBaJlbHUX TECTiB PEKOMEHIY-
€TBCS TSI OLIHKY (PYHKIIIOHAJIBHOTO CTAaTyCy Ml e(heKTUB-
HOCTI JTIiKyBaHHs. Y PYTUHHIM KJiHiYHiil TTpaKkTHUIli BUKO-
PUCTOBYETHCSI TECT 3 6-XBUJIMHHOIO XO600I0.

Binbin neranbHO HAa MUTAHHSIX TIarHOCTUKM, 30KpeMa
PalioOHYKJIiIHOI iarHOCTUKU, KOMIT I0TepHO-TOMOorpadiv-
Hoi kopoHaporpadii, MPT cepiia i MaricTpaibHUX CyauH, a
TaKOX BU3HAYEHHS TiarHOCTUYHUX OiOMapKepiB TOIIO MU
3YMUHSINCH B OIS «[liabeTyHa KapaioMionaris: Kiacu-
(ikarist, iIHCTpyMEHTaJIbHi METOU IiarHOCTUKU» [24].

MpuHUMNK NaTOreHeTU4YHOI Tepanii
cepueBoi HeAOCTATHOCTI
npu LYKpoBOMY AiaberTi

Jlikapceka teparniss CH BkiItoyae mpusHayeHHs Tiperna-
paTiB, 110 3MEHIIYIOTh ii CUMIITOMM: CEYOTiHHMX 3aC00iB,
HITpAaTiB i IUTOKCHUHY; TIperapaTiB TpUBAJIOro MpU3HAYCH-
H$I, 10 MOKpallyloTh BxkuBaHicTh: iAII®, Bb, aHTaro-
HICTIB penenTopiB ampmocrepoHy (AMP) i GmokaropiB
peuenTopiB aHrioreH3uHy II (BPA II) i/abGo iHribitopis
peLenTopiB aHTrioTeH3uHYy-HenpwrisuHy (ARNIs), iHri-
OiTOpiB HATPIli-TITIOKO3HOTO KOTPAHCIIOPTEpYy 2-TO THUITY
(SGLT?2) i/a6o iHribitopis if-kaHaiiB CHMHYCOBOro By3Ja

cepus. Bubip npenaparis mis gikyBanHs CH 3anexuts Bin
il TUIY Ta iIHAVBiMyaJIbHUX XapaKTePUCTHUK MalieHTa [45].

OcHoBy natoreHeTuyHoi Tepanii XCH, y Tomy uucni y
xBopux Ha LI, cranopisath iAII®, BPA 11 i 6i1okaTopu Ge-
ta-aapeHepriyaux petentopis. [Tpu XCH II dpyHKIioHab-
Horo kiacy (PK) 3a knacudikauiero NYHA 1o ikyBaHHS
nonatotb AMP i niyperuku. Pesynstatu PARADIGM-HF
I03BOJISIIOTE pekoMeHayBaTu ARNIs mist ontumizarii Ji-
kyBaHHs1 xBopux 3 XCH II-IV ®K 3a NYHA 3amicthb iH-
riditopiB AI1®/BPA. 3anexHo Bin KIiHIYHOI CUTYaIlii 11l
HaOip mpemnapaTiB JOMNOBHIOIOTH CEPLIEBUMM IJIiIKO3UAAMU
i1 iBabpamrHOM y BHUITIaAKax HemepeHocumocti bb abo mpu
0OMEXXEHHSX B TUTPYBaHHI 103 OCTaHHIX [46].

Mpenaparty, wo snAneaioTb Ha PAAC
IHriGitopn AN

3aranpHonpuiiHaTo, 1o iATI® noka3zani npu LI/ 2-ro
tuny Ta XCH, ocKiTbKM TOBEAeHO iX ITO3UTUBHUI BIUIMB Ha
repe0ir i nporHo3 3axBoptoBaHHsl. [lepeBaru iAI1®/BPA B
nikyBaHHi CH3Hmx @B JILI y nauienTis 3 LI 2-ro tumy ao-
BeZIeHi i BimoOpaXkeHi B HM3Ii KITIHIYHUX HacTaHOB [6, 29,
38]. HouinbHicTh 3actocyBaHHs1 iATI® y xBopux 3 IP nosic-
HIo€eTbes akTuBaieo PAAC Ha 11i rinepiHcytiHemil i rirep-
[JIiKeMii, a TaKOX CHUTbHUMHU MOJEKYJSIPHUMU IILISIXaMU
rnepeaadi CUTHAIIIB, 110 BUKOPUCTOBYIOTHCS iHCYJIIHOBOIO i
peHiH-aHTioTeH3uHOBOW cucteMamu [45]. TATTD 3HUXKY-
10Th pu3uKU IM i cMepTHOCTI Bif yCiX NMpUYMH y Malli€H-
1iB 3 L1 2-ro Tiny i3 CH [46]. HeoGxigHO 3ayBaxkuTH, 110
kiiHiuHa edexTuBHicTh IAITD y nauientis 3 XCH36ep®B
JIIII He 3amexXuTh Bim M03MW mpemnapary, a MoaioHa IIUThOBIl
NI03i i HUK4Ye ocTaHHbOI [47]. Pesynbratu, 1110 CTOCYIOThCS
TOJIIIIIIeHHS MPOrHO3y Mpu 3acTocyBaHHi bPA y xBopux i3
CH, cynepeunuBi BHACIiMOK OOMEXEHOI KiJTbKOCTi MYJITU-
LIEHTPOBUX KJIIHIYHUX JOCTiIKEHb, SIKi mopiBHIOBaIu BPA
i miane6o [46]. BPA npomeMoHCcTpyBaiy HaiKpallnii mpo-
(inb 6e3rieku nopiBHsAHO 3 IAIID; iX NMpU3HAYEHHS CyNpPO-
BOXKYBaJI0Ch MEHIIIOI0 YaCTOTOIO MOOiYHMX e(heKTiB i He0O-
XifgHicTIO BigMiHM miperiapaTy. OqHak (GakTU4YHI pe3yibraTh
He J03BOJISIIOTh PeKOMEHAYyBaT BUKoprcTaHHs bPA marri-
enTam i3 CH i U] 2-To Tumy $IK mpernapaTiB IepIIoro BU-
6opy. Takum ymHOM, 3actocyBaHHs iAII® abo BPA (npu
nporunokazaHHsx 10 iATID) gk goBeneHoi it eeKTUBHOT
Teparii MOBUHHO PEKOMEHyBaTUCh BCiM XxBopuM Ha LIJI
2-ro tuny i3 XCH3umx @B JIIII, y sKux 1mo4aTkoBO OiibIil
BUCOKi pU3MKM 3aXBOpIOBaHOCTI Ta cMepTHocTi Bim CC-
YCKJIaAHEHb MOPiBHSIHO 3 naiieHtamu 6e3 LI [48, 49].

BbAokaTopu peuenTopiB AHrioTeH3uHy Il

V MiXHapoOTHMX peKOMEHIAIisX 3 MiarHOCTUKU Ta Jii-
kyBaHHs1 XCH 3a3HaueHo, 1m0 BPA moBuHHI 3acTocoByBa-
THCA SIK ansrepHaTuBa iAITI® (mpu ix HermepeHOCHMOCTI),
a TaKOX B OKpeMHUX Bumankax pazoM 3 iAIT® [29]. [Tpote
IEBHOIO MipOIO YHiKaJIbHi OpraHONPOTEKTUBHI BIaCTUBOCTI
Tpernaparis 1€l rpynu, iX MiHiMaabHa MeTabO0IiYHA aKTUB-
HicTh no3BOMIMIM peKoMmeHmyBatu BPA mopsin 3 iAII® sk
npenapatu Budopy npu IXH, XCH na i LI/ 1-ro i 2-ro
TUMIB, a TAKOX TPHU 11epeOPOBACKYISIPHUX 3aXBOPIOBAHHSIX
[46—48]. 3 npakTUYHOI TOYKMU 30py HEOOXiTHO MaM’ITaTH,
mo noeagHaHHs BPA it iATI® cnig yaukatu ipu @B JIII
< 40 %, HaBiTh AKIIO XBOPi HEKOMIIEHCOBaHi, He3BaXKaOun
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Ha onTuMalibHy Tepamnito iAII® y kombiHaliii 3 Bb. [Tpu3Ha-
yeHHs IATTI® a6o BPA xBopum Ha LI/ 3 MeTOIO 3armo6iraHHs
MpUENHAHHIO HedporaTii MoTpedye MOCTiHHOTO KOHTPOJTIO
piBHst K* Ta MOHiTOpUHTY (DyHKLIIT HUPOK [48, 49].

Caky6iTpUA/BAACAPTOH

CakyOiTpui/BajicapraH — KOMOiHallisl BajicapTaHy
(BPA), saxuii cnpusie 3MeHILIEHHIO HEeraTUBHUX e€(eKTiB
rinepaktuBailii PAAC, Ta cakyOitpuiy (iHTiGiTOp He-
OpuIi3uHy), sAkuii 30iaplrye piBHi BNP, OpanukiHiny,
apeHOMOJYJIiHY, 110 TePENIKOIXKAE Ba30KOHCTPUKIIi,
3aTpumii Na* i pemonemoBaHH0. [ToBimoMIsIEThCS, 110
BUKOPMCTAHHSI CaKyOIiTpujy/BajicapTaHy IOPIiBHSIHO 3
eHananpwioMm y xBopux Ha 11 i3 CH3amx®B JILI 3Hu-
xye cMepTHicTb Ha 20 % [50]. Kpim Toro, cakyGiTpui/Baji-
capTaH BUSBIISIE e(DEKTUBHICTh HE3aJIEXKHO BiJl HASSBHOCTI B
aHamHesi npeaiadety i LI 2-ro Tuny [S1]. 3acTocyBaHHsI
CaKyOiTpuIy/BajicapTaHy IIPOTATOM TPHOX POKIB CIIOCTE-
peXeHHST TPU3BOAMUJIO O OiIbII TPUBAJIOTO 3HUKEHHS
HbAlc nopiBHSIHO i3 eHalanpuIoM, a iHilialis iHCylIiHy
oyna Ha 29 % Hmkde [49]. OTXe, TOLIBLHO BBaXaTH, IO
cakyOiTpwui/BaiicaptaH nopiBHsiHO 3 IAIT®D i BPA € Haii-
6inbin epekTBHUM B jtikKyBaHHI CH3Humx®B JILI i LIJT
2-ro tuny [51]. Kpim Toro, npurHiuenHss PAAC mae cre-
1uGivHy Ail0 B CyAMHHINA Mepexi i HUpKax, 30KpeMa 3HH1-
KY€ BHYTPILTHHOKITYOOUKOBU TUCK, TTOKPAIIYE CEIEKTUB-
HicTb KJIyOOuKOBOTro 0ap’epa, 110 3HuKye AT i 3MeHIIye
nporeinypiro. [1penaparu, ski mpuraiayiotb PAAC i 3MeH-
IIYIOTh aJIbOYMiHYpilO, 34aTHi 3aro0irTM MNpUEIHAHHIO
i/a6o mporpecysannio AXH, CH i CC3 [2, 46].

BAokaTopu 6eTa-aApeHepriYHux pelenTtopis
JloBeaeHo, 10 cepen JikapchbKuxX 3aco0iB 3 rpynu bb
TUIBKY KapBeAUI0J, 0iCOMpPOIIOJ i METOIIPOIOTY CYKIIMHAT
3HMXKYIOTh 3aXBOPIOBAHICTb i CMEPTHICTh MalieHTiB 3 LIJ1
2-ro tuny i CH3Hmx®B JILI. IMepeBaru naHux mpenapa-
TiB TTOSICHIOIOTHCSI MiHIMaJIbHUM BIUIMBOM Ha PiBEHb ITiKe-
Mii i YyTIMBICTb TKAHWH 10 iHCymiHy [45]. [ToBimomisieTh-
csl, 1110 BUKOPUCTAaHHS KapBeauaoay y namieHTis 3 L1 2-ro
TUITY MOPiBHSIHO 3 iHIMMU Bb € 6inbiin edekTuBHUM [52,
53]. [IponeMoHCTpOBaHO, 1110 IIPY 3aCTOCYBaHHI KapBeIu-
JIOJTy Ta METOIIPOJIoNy y namieHTiB 3 LIJ1 2-ro Tumy abo 0e3
HBOTO CITOCTEPIrajJoch OJHAKOBE 3HMKEHHSI CMEpPTHOC-
Ti, OMHAK MpY BUKOPUCTAaHHI KapBeIWIOIY Bid3Hayajacs
MEHIIIa YacToTa BIlepine BusBieHoro LIJI 2-ro tumy [47].
Kpim Toro, BUKoprcTaHHsI METOIIPOJIONY i OicOIposoIy He
MOB’s13aHe 3i 301IbIIIEHHSIM YacCTOTH OYIIb-SIKMX MOOIYHUX
edekTiB y xBopux Ha LI1 2-ro tumny [2]. BinomocTi npo He-
raTMBHUI BILIUB 3acTocyBaHHsA bb y mamienris 3 LI 2-ro
tuny i3 CH3umx®B JIL BucBiTIEeHI B HU3LI JOCTiIKEHD
i MeTaaHamiziB [54, 55], omHaK He MiATpUMaHi MiXXHapo.I-
HUMU KJIiHIYHUMU peKoOMeHaalisiMu 1ono JikyBanas CH
[49]. Y uinomy tepamnist BB y manienTis i3 CH3H1:x @B JILLT
Ta LIJI 2-ro Tumy 6e3revuHa if epeKTUBHA, 32 BUHSITKOM BH-
najKiB, KOJM BiICYTHi He3allepeyHi JoKa3u HeOOXiTHOCTI
iX 3aCTOCYBaHHsI B KOHKPETHIl KJIiHiYHii cuTyalii [53, 55].
Otxe, uts JikyBaHHS xBopux i3 XCH3umwxdB JII, y
ToMy uuchi 3 LIJ1, Ha nomarok no iATI® a6o BPA noBuHHi
MIPU3HAYATUCH JIIKAPCHKIi IIpemnapaTtu i3 apMaKoJIoridHOl
rpynu bb. OcHoBy noka3oBoi 6a3u 3actocyBaHHsi Bb mpu

XCH craHoBisath Tpu Kio4doBi pociimkenHs — CIBISII,
COPERNICUS i MERIT-HE 110 oxonuau 6;1u3bk0 9000
Mali€HTIB 3 TOMipHOIO Ta TsKKoIo KitiHivHOI0 XCH, pan-
JIOMi30BaHUX Ha mpuiioM 1u1ane6o abo bb (Gicomposony,
KapBeauiaoy abo metonpoJoiy cykuuHaty CR/XL Biaro-
BimHO), a TakoxX SENIORS — 3 BuBUeHHsI e(eKTUBHOCTI
BUKOPHCTaHHSI HEOIBOJIOMY B JIiIKyBaHHi XBOPUX CTapIlle 3a
70 pokis [53—55].

IMoBinomisersest, mo npu noeaHandi XCH i L1 2-ro
Tty nipu3HadeHHss bb abGcomoTrHo moka3aHo. Yci mo3u-
THUBHI BJIACTUBOCTI MPenapariB LbOro KJiacy MNOBHiCTIO 30e-
piraloThCsi, He3BaXKaro4uy Ha CTEPEOTUITHY HACTOPOXKEHICTh
nikapiB. [TpernapaTom BUOOpY B TaKMX CUTYALIisIX € KapBe-
IWIOJ, SIKMIA, Ha BiAMiHy Bif Bcix iHmmx bb, mokpaiiye
YYTJIUBICTh TIEpU(PEPUIHUX TKAHUH JI0 iHCYJTiHY, TTO3UTUB-
HO BIUIMBA€ Ha 3MeHIIeHHs rapametpiB IP [53—55].

AHTAroHICTM MiHEPOAOKOPTUKOTAHNX
peuenTtopis

Jlo maHoi rpyny HEMPOTyMOpaIbHUX MOIY/ISITOPIB Bil-
HOCSITbCSI CITIPOHOJIAKTOH i BUCOKOCeIeKTuBHUIT AMP —
eruiepeHoH. He3Baxkaloun Ha 3aCTOCyBaHHSI B JIiKyBaHHi
xBopux iAII® a6o BPA i Bb, miatpumyroui go3u AMP
MokKa3aHi BCIM IallieHTaM i3 30epeXeHUMU CUMIITOMaMU
CH (xnac II-1V 3a NYHA) ta ®B JIII < 35 %. 3a3Buyait
BUKOPUCTOBYIOTBHCSI CMiPOHOJAKTOH 25—50 Mr mepopaib-
HO OAMH pa3 B IeHb i eruiepeHoH 25—100 mMr nepopajibHO
onMH pa3 Ha no0y. Ciin 3a3HaYMTH, 1110 TIPU 3aCTOCYBaH-
Hi CHipOHOJAKTOHY CIIOCTEPirajJoch 3HMKEHHS KiJIbKOCTi
rocritanizauiii BHaciigok CH na 17 % [56]. TToBinomis-
€ThCsI, 1110 CITIPOHOJIAKTOH i eTUIEPEHOH He BUSBUJIW 3Ha-
YyIIMX BiAMIHHOCTEH y 3MEHIIEHHi IOKa3HUKiB 4YaCTOTU
cMepTHocTi xBopux 3 LIJI 2-ro Turry, a TakoX TMalli€HTIB 3
CH i ¢iziosoriyHMMy MOKa3HUKAMU TJIOKO30TOJIEPaHT-
Horo tecty (I'TT) [57]. [Ipenapatu wi€i rpyny MOXyTh BU-
KJIMKATH TillepKaJliEMilo Ta MOTiplIeHHsT QYHKIIii HUPOK,
0COOJIMBO Y JIITHIX JIOJIeii, XBOpUX 3 XpoHiuHo10 JIXH i/a60
Helia0eTHYHOI0 XPOHIYHOIO XBOPOOOIO HUPOK, HUPKOBOIO
HepocTaTHicTo. OTXe, iX TOLiIbHO BUKOPUCTOBYBATH ITPU
JIIKyBaHHI ITalli€EHTIB 3 aAeKBaTHOIO (YHKIII€EI0 HUPOK 3
00OB’I3KOBUM PETYJSIPHUM MOHITOPUHIOM YMICTY eJieK-
TPOJIITIiB B KPOBi Ta (yHKIIiT HUPOK [56, 57].

®dinepeHoH — HecTepoinHuit AMP, 6iibIn mieBuil Ta
CeJIEKTUBHUM, HiXX CITiPOHOJIAKTOH Ta eIIepeHOH. Pe3yib-
Tatv pa"naomizoBaHoro mociaimkeHHss ARTS-HF cepen ma-
uieHTiB 3 nporpecyrouoo CH, LIJI 2-ro tuny i/a6o AXH
IoKa3aJiy, 110 He BUSBJIEHO BiIMiHHOCTE! MixX (piHepeHo-
HOM i eTJIEpeHOHOM II0JI0 BILJIMBY Ha BiTHOCHE 3HKEHHSI
piBHst NTproBNP (nepBuHHY KiHIleBY TOuKy). OnHak ¢i-
HepeHOH B 03ax 10—20 mr/mno0y, iMOBIpHO, pifllie 3yMOB-
JIIOBaB MPUETHAHHS rinepkaniemii [58].

IHriGiTopU CUHYCOBOTIO BY3AQ

EnexrpuuHuii CTpyM BUHMKAE MPU MPOXOKEHHI iOHIB
K* i Na* yepe3 neBHi f-MeMOpaHHi KaHaJIM KJIITUH CUHY-
COBOTO By3J1a (KapioCTUMYJISITOpa), pO3TalllOBAHOTO B 3a-
NHil YacTUHI mpaBoro nepencepas. [IpurHideHHsT TaKoro
CTPYMY TOAOBXYE Yac, HEOOXiIHUI /ISl TOCATHEHHS KpU-
TUYHOI CIIOHTAaHHOI AeNoJsipu3allii KJIiTUH BOJisl pUTMY, i
TakuM ynHoM 3HmKye YCC [52].
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IBabGpanuH — mpemnapar, 10 CeJIEKTUBHO i crietudiuHo
MPUTHIYYe i0OHHI f-KaHaJIM CMHYCOBOTO BY3J1a Ceplisl, KOHT-
POJIIOE CTIOHTAHHY AiacTOJIUHY ACTONSIpU3allilo CHHYCOBO-
ro By3Ja. IBaOpammH He Ma€ HEraTMBHOI iIHOTPOITHOI Ail, a
TaKoX He BIUIMBAE Ha aTPiOBEHTPUKYJSPHY MPOBIIHICTD,
3HIKye YCC [49]. Ockinbku peuenTopyu HasiBHi TIIbKU B
KJIITUHAX CUHYCOBOTO BY3J1a, iBaOpaanH Oe3IrmocepeIHbO He
BILIMBA€E Ha CKOPOTJIMBICTb MioKapaa. SIK mpaBuio, KOrop-
Ta, SIKiil TOLIJIBHO 3aCTOCOBYBATHU iBaOpaauH, — 1Ie XBOPi 3
CHC36ep®B JIL, cumnromamu, 110 BianosigaoTs I1 abo
I1T knacy 3a NYHA i YHCC > 70 ynapiB/xB, IKi OTpUMYIOTh
1iboBy 103y bb a6o He MOXYTb MepeHOCUTH TToaasIbIIe
30iJIbIIIEHHST 103U JIIKapChbKOTO TIperapary i3 Tpymnu 0Joka-
TOpiB GeTa-afApeHepriyHnX peLentopis [49].

IHriGiTopyn HATPIN-TAIOKO3HOTrO
KOTPAHCNOPTEpPY 2-ro TUny

IloBimomisieTbest, mo iHrioiTOopr SGLT2 3amobiraroTh
po3BuTKy CH y manienTis 3 LIJI 2-ro ity [59]. Hanarmid-
JIO3iH MpU JOoAaBaHHI OO0 CTAaHIAPTHOI Teparii IOJIIIye
CUMIITOMH i SIKIiCTb XXUTTSI, a TAKOX 3HUXKYE PiBEHb TOCITi-
Tajizauii Ta cMepTHocTi y nauieHTiB 3 XCH36ep®B JIII
Ta migBuiieHuM piBHeM BNP. [1prndomy mo3utusHiI edex-
TU CIIOCTEpiTaIUCh SIK y XBopux Ha LI/ 2-ro tumy, Tak i y
nauieHTiB 3 dizionoriunumu mokasHukamu I'TT [59, 60].

AiypeTnyHi AikapcbKi npenaparu

HiypeTnuHi JIikapchKi mpernapaTtv MEeBHOIO Mipolo €
aHTaroHicTaMM HelporymopajabHUX MoaysaTopiB. Ilo-
BiIOMJISIETBCSI, 1110 3 METOIO0 MiATPUMKHU €yBOJIEMIYHOTO
crany y nauieHTiB 3 CH3Hmx®PB JIII i CH36ep®B JIIII,
a Takox y xBopux 3 XCH ix HeoOXiZHO 3aCTOCOBYBATH.
OpnHak pe3yJibTaTy TOC/iIKEeHb, 110 BKa3yIOTh Ha Pi3HUI
CTYIIiHb €(PEKTUBHOCTI IiypeTuKiB y maiuieHTiB 3 LIJI 2-ro
TUITY, a TAKOX xBopux 3 ¢izionoriunum ['TT, BincyTtHi [2].
KpimM TOro, BIIMB IiypeTMYHMX JIIKapChbKUX IperapaTiB
Ha MOKa3HUKMU cMepTHOCTI y xBopux 3 XCH He mosene-
Huii. [TpoTe ceyoriHHi 3ac00M peKOMEHI0BaHi 10 3aCTO-
cyBaHHs xBopuM i3 XCH, ocKiibKu HaOpsIKU € TUIIOBUM i
HaNOIIbII BiTOMUM IMPOSIBOM 3axBoptoBaHHs [49]. Tlairi-
eHTaM i3 LI/l pekomMeHIyeTbCSd MPU3HAYEHHS METIbOBUX
IiypeTUKiB, OCKIIBKHY Tia3MIHI MOXYTh BIUIMBAaTH Ha TJIi-
KeMiuHuit podins [29].

OTxe, 10 OCHOBHUX TMOJIOXEHb, 1[0 CTOCYIOThCS OIU-
CaHMX KOMOpPOIIHUX 3aXBOpIOBaHb, HEOOXiAHO BiTHECTH
Taki [52]: CH — oaxe 3 HaiuacTimux CC-ycknanHeHb LT
2-ro tuiy; LI/ 2-ro tuy 36iib1rye pu3uk po3Butky CH 'y
4—5 paziB; CH 3HauHo moripiirye mporHos narieHTiB 3 LIJ
2-ro tTuny; CH — He3anexXHuii YMHHUK PU3UKY PO3BUTKY
HoBux Bunaakis LI 2-ro Tumy; npu L1 2-ro Tuny po3Bu-
BA€THCS paHHE CYOKJTiIHIYHE MOIIKOMKEHHS i TUCHYHKITiS
MioKapja; CIoCTepiraeTbCsl 30UIbIIEHHS KiJIbKOCTI malli-
entiB 3 CH30ep®B JIII i LI/] 2-ro Tumy; mpoBinHi maro-
dizionoriuni ocobnuBocti CH36ep®B JILL — nopyiieHHs
(YHKIIiT HUPOK i TTOCUJICHHST XOPCTKOCTI apTepiii; iHTeH-
CUBHUI KOHTPOJIb IJTiKeMii He BIIMBA€E Ha MOil, OB’ s13aHi
3 CH; tepanis CH3umx®B JIIII, 3acHoBaHa Ha JoKa3ax,
edexrtBHa y nauieHTtiB 3 LI 2-ro Tumy, SK i y XBOpUX
60e3 LI/l 2-ro Tumy; BiICyTHi mOBedeHi METOOU JiKyBaHHS
CH36ep®B JILI.

JlikyBanHus nauienTa 3 LIJI i CH Oyne ycninmHum nuiie
B TOMY BUIAJIKY, SIKIIIO MPU3HAYEHO afeKBaTHY i 0e3MeuHy
LIYKPO3HWXYBaJIbHY Teparlito, 3 OTHOTO OOKY, i MeTaboIiu-
HO HelTpabHy (hapMaKoJIOTiuyHYy Teparilo — 3 iHIIIOoro.

Konuikr iHTepeciB. ABTOpU 3asiBJISIOTH PO BiACYT-
HicTb KOH(JIIKTY iHTEpECiB i B1acHOi (hiHaHCOBOI 3alliKaB-
JICHOCTI IIpU ITiATOTOBII JAHOI CTATTI.

ToHopap: He 3a1eK1apOBaHO.

KonkypenTHi inTepecu: ¢iHaHcy0Ui opraHizaiiii He Bifli-
rpaBajiv KOAHOI pOJii IIpU HaNMCaHHi CTaTTi a00 B pillleHHi
MOJATH 3BiT IS IMyOiKaltii.

VYuactp aBTOpiB y minrorosui crarrti: B.0. Cepeienko —
KOHLIETILiS Ta AU3aiiH, HalMCaHHS TEKCTY, peAaryBaHHS;
0.0. Cepeienko — KOHIETIILiSI Ta MU3aiiH, aHaJTi3 JliTepaTy-
pPHY, HAaIMCaHHS TEKCTY, peJaryBaHHSI.
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Diabetes mellitus and congestive
heart failure

Abstract. Congestive heart failure (CHF) is the final stage of car-
diovascular disease and one of the leading causes of death. CHF
develops in patients with the chronic coronary syndrome, hyper-
tension, myocarditis, endocarditis, pericarditis, and other diseases.
The prevalence of CHF in recent years is growing steadily and is
about 2 % in the adult population. Among the factors that worsen
the prognosis of CHF is diabetes mellitus (DM). Type 2 DM is an
independent risk factor for heart failure (HF), and fasting plasma
glucose and increased glycated hemoglobin Alc are significantly
associated with an increased risk of HE. This review article sum-
marizes the existing literature on the current state of the problem of
DM and CHE In particular, there are considered the issues related
to the features of myocardial damage in type 2 DM, DM as a risk
factor for HF, subclinical myocardial disorders in diabetic patients,
HF as a risk factor for DM; pathophysiological features of DM and

HF; classification of CHF (according to the New York Heart As-
sociation, the American College of Cardiology Foundation/Amer-
ican Heart Association, the European Society of Cardiology); di-
agnosis of CHF with preserved, reduced and mildly reduced left
ventricular ejection fraction; principles of pathogenetic therapy
of HF in DM, in particular, the appointment of drugs that affect
the renin-angiotensin-aldosterone system (angiotensin-converting
enzyme inhibitors, angiotensin I receptor blockers); sacubitril/
valsartan; beta-adrenergic receptor blockers, mineralocorticoid re-
ceptor antagonists, sinus node inhibitors, sodium-glucose cotrans-
porter type 2 inhibitors, diuretics. Treatment of a patient with DM
and HF will be successful only if adequate and safe antidiabetic
therapy is prescribed, on the one hand, and metabolically neutral
pharmacological therapy, on the other.

Keywords: diabetes mellitus; congestive heart failure; review
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NatoreHeTUYHI MeXaHi3MU, KAIHIYHI O3HAKW
| HOCAIAKU BMAUBY ABTOIMYHHOTIO TUPEOIAUTY
HO CUCTEeMM OPraHiamy
(OrAg A AiTepatypm)

Peslome. AktyanbHicTb. B ornsgi npoaHaniaoBaHi ny6nikawii, npucesiHeHi natoreHeTuyHUM MexaHiamam i Kili-
HIYHUM Hacrigkam BriinBy aBTOIMYyHHOIo TMPEOIAUTY Ta rinoTupeosy Ha cCUCTeMu opraHiamy. ABTOIMYHHWI TUpeo-
IonT € opraHocreyngi4Ho aBTOIMYyHHOI XBOPOOOKO LNTOMNOLIOHOI 3851031 Ta HavbIsIbLL MOLLUMPEHO MPUYUHOO
rinoTupeody B perioHax CBITY 3 AOCTATHLOK KiflbKiCTO viody. [Axepena otpumaHHsA iHghbopmadii. [Jxepenamu
iHgbopmaLii 6yin NOBIJOMIIEHHS Y BITYN3HAHWX | IepeBaXHo 3apyO6iKHUX NepIOgNYHNX BUAAHHSIX 3 iMyHosorii, na-
TOs10ri4HOI ¢hisionorii, BHYTPILLHbOI MeAVLMHM Vi eHaoKpuHoorii. CUHTe3 foKasiB. Brnvs aBToiMyHHOro tupeo-
ianTy Ha cuctemu opraHiamy peanisyeTbCsi ABOMA LUSAXaMU: NepLUNi — Yepe3d iMyHHY CUCTEMY opraHiamy, Konm
opraHocrneynidHUY IMyHHWV MPoLec y LUMTOMOLIOHIV 3a/103i 3 HEBCTAHOBJIEHUX MPUYNH HabyBae 03HaK CUCTEM-
HOro 3axBOPHOBaHHSA 3 KIIHIYHUMM MPOSBAMM YPAaXEHHS IHLUMX OpraHiB i cucTem, Apyrui — 4epes rinotmpeos,
KWV € JIOMYHUM 3aBEPLLIEHHSIM aBTOIMYHHOrO MpoLecy B LUNTOMNOAIOHIV 3ano3i. Hacrigky vy rinotmpeody
Ha opraHi3m y LifloMy Ta Ha Moro cuctemMm 30Kpema BigoMi, a NaTtoreHeTUYHi MexaHiaMu [0 KiHUs He 3'sicoBaHi v
rnoTpebyoTb MOryIMbs1IeHOr0 BUBHEHHS. HEPO3KpUTUMY | HEBUBHEHVUMM 3aITNLLIAIOTLCSA MUTAHHS LLOLO aBTOIMYHHOI
XBOPObu opraHiamy, MexaHi3MmiB ii iHiliayii Ta nporpecyBaHHsi. BUCHOBKW. BriivB aBTOIMyHHOIro TMpeoianTy Ha
CUCTEMU OPraHi3amMy peasi3yeTbCs Hepesa iMyHHY CUCTEeMY OpraHiaMmy, KOS opraHocrneyuidHN iMyHHWUV rpoyec
Y LYMTONORIOHIV 3a5103i 3 HEBCTAHOBJIEHNX MPUYMH HabyBae O3HaK CUCTEMHOrO 3axBOPIOBaHHS, i Yepe3s rinotu-
peo3, SKu € SI0riYHUM 3aBEepLUEHHSIM aBTOIMYHHOrO rpoLecy B LUMTONOLZIOHIV 3a5103i. [laToreHeTnyHi mexaHiamm
BI/IMBY aBTOIMYHHOIO TUPeOIauTY I rinoTUpeosy Ha opraHiam [0 KiHLS He 3'COBaHi vi noTpebytoTb NoryibIeHoro
BUBYEHHS. HaBeneHi gaHi ceigyats npo Te, Lo 3a OCTaHHE [eCATUPIYYS MOrfMOUBCS IHTEPEC 4O BUBHEHHS Mpo-
671eMy aBTOIMYHHOIO TUPEOIANTY, riNOTUPEOo3y Ta iX NaTosIoriYHOro 3HaYEHHs /15 OpraHiamy.

Knro4oBi cnoBa: asToiMyHHWI TUPEOIAUT; BIIMB HA CUCTEMU OPraHiaMy; MaToreHeTUqHI MexaHi3Mu,; HacsligKu;
ornsag

AstoimyHHui1 Tupeoinut (AIT) € opraHocnenndiyHO0O
aBTOIMYHHOIO XBOpoOolto 1urononioHoi 3anosu (LI3) Ta
HaNOLIBII MOLIMPEHOIO TPUYMHOIO TIlTOTUPEO3y B perioHax
CBITY 3 IOCTaTHBOIO KiJbKicTIO omy [1]. YacrTiiie i Ginblie
XBOPIIOTb KiHKM, HiX YOJIOBIKM, CITiBBITHOIIEHHS CTaHO-
BUTH BianosinHo 18 : 1. [Tik yacToTy 3aXBOPIOBAHOCTI MPU-
namae Ha yeTBepTe AecaTWIiTTsa. CepenHiil BiK ii pO3BUTKY

cTaHOBUTH 35 pokiB [2]. CriouaTKy 3aXBOPIOBaHHST PO3BUBA-
€ThCS 9K opraHocreuudiyHe, a 3rojJIoM y YaCTKU Malli€HTiB
3 HEBIZIOMUX MPUYMH HAOYBA€ O3HAK CUCTEMHOTO. 3TiTHO 3
ki1acudikalielo aBTOIMyHHMX 3aXBOpPIOBaHb, IOr0 MOXHa
BiIHECTH [0 MPOMLIKHUX. Y TaKMX BUITaAKaX OPraHOCHEI-
(hiuHMT aBTOIMYHHUI TTPOIIEC MPOBOKYE PO3BUTOK CHUCTEM-
HOTO0 3aXBOPIOBAHHS Ta MiATpUMYE Itoro [3—3].
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Buninsiors nBa tunu KiiHiuHoro mepebiry AIT mpu
MepuIoMy TSKKICTh KIIIHIYHMX TPOSIBIB 3aXBOPIOBAHHS
3MEHIIYEThCS a00 X BOHM 3HMKAIOTh Y pas3i MpOBEAEHHS
aIeKBaTHOI 3aMiCHOI Tepallil TilmoTHUpeo3y IpernapaTaMu
TUPEOITHUX TOPMOHIB, MPU APYrOMy CHUMIITOMHU 30epira-
IOThCS, TTONPU JabopaTopHuil eyTupeos. Taki ocoOIUBOCTI
KJIiHIYHOTO TIepediry moB’sa3yl0Th i3 CUCTEMHUM aBTOIMYH-
HUM MPOLIECOM, iHiLliaTOPOM i cki1anoBolo sikoro € AlT, a He
rinotupeos [6]. YV uiit ctaTTi 3p06JeHO CIIpo0y PO3IJISIHYTH
MUTaHHS 100 MAaTOTeHETUYHUX MexaHi3MiB BImuBy AlT i
TiITOTHPEeo3y Ha CUCTEMU OpraHi3My Ta iX KJIiHiYHUX O3HaK.

KniniyHi mposiBM  ypakeHb IUIYHKOBO-KUIIIKOBOTO
Tpakty nipu AlT i rimoTupeosi HOBruil yac 3aJuIIarOThCs
HEIMoMiYeHUMHM a0o0 X iX iTHOPYIOTh 4epe3 IepeBakaHHsI
CUMIITOMATUKM ypaxKeHb iHIIUX cucTeM opraHizmy. LI13 i
IIJTYHOK MAalOTh MOoAi0OHI MOp¢OoJI0TiuHi Ta (PyHKIIIOHAIbHI
XapaKTePUCTUKU 3aBISIKHU 1X CHITLHOMY €MOPioJIOTiIYHOMY
MOXOXKEHHIO — PO3BUTKY 3 MPUMITUBHOTO KHUILIEYHUKA
[7]. LLi opranu nmoenHye i hepMeHT MepoKkcuaasa: B KIiTh-
Hax I3 — TupeoinHa, B HUTyHKY — HUTYHKOBA, 110 3a0e3-
nevye KITUHN aHTUOKCUIAHTHUMM BIACTUBOCTSIMU [8].

ABroimyHHa natosorist 13 i nutyHka o6’enHaHa Tep-
MiHOM <«THUPEOracTpaJibHUIl CUHIAPOM», SIKMI BU3HAYa€
11e#t 3B’ 130K MiX aBTOIMyHHUMM 3axBoptoBaHHsiMu LL[3 Ta
XPOHIYHUM aBTOIMYHHMM racTputom [9]. Acoriialtist aBTo-
iMmyHHoi maroJorii 1113 i nmuIyHKa € CK1agoBOIO ITOJIIIaH-
TYJISIPHOTO aBTOiMYHHOTO cuHpomy tumy I11b, mpu sikomy
AIT € 0CHOBHUM pO3/1aIOM.

3rigHo 3 paHumu Jiteparypu, AIT rop’si3aHuii i3 na-
toJoriero nutyHka B 10—40 % marieHTis, i 6au3bko 40 %
XBOPUX Ha XPOHIYHUU aBTOIMyHHM I TaCTPUT TAKOX MAIOTh
AIT [10]. Jns1 XpOHiYHOTO aBTOIMyHHOTO TFaCTPUTY Xapak-
TePHUM € TIOCTYIIOBE 3MEHIIIEHHSI KiJIbKOCTI ITapi€eTaTbHUX
KJIITUH, TIPOAYKYBAHHSI COJISTHOI KUCIIOTH i BHYTPIlIHHOTO
daxkropa Kactma. Lli 3MiHM HepelIKOMXKAIOTh BCMOKTY-
BAHHIO MOXMBHUX PEYOBMH. IX HACIIIKAMHU € 3aii3ofe-
¢iuvTHA aHEeMis, po3jaaK TPaBJICHHS B TOHKIN KUIIILI Ta
ManbabcopOuiss JeBotupokcuny [11, 12]. IligBuineHmit
PU3MK PO3BUTKY HEHPOCHIOKPUHHUX IMYyXJIMH Ta aJeHO-
KapUMHOMH ILIJTYHKA TAKOX TMOB’SI3YI0Th 3 TSKKICTIO aBTO-
iMyHHOTO YpaXkeHHsI CJIM30B01 000JI0HKH [ 13].

Otxe, moeaHaHHs aBTOIMyHHUX posnaniB 13 i nurtyH-
Ka € 4JacTOI0 IIaTOJIOTi€lo. 3 KIIHIYHOI TOYKM 30py Ha-
SBHICTh 3aji3oaedilUTHOI aHeMii Ta O3HAK IOpYyIIeHb
BCMOKTYBaHHSI JIEBOTUPOKCHMHY B pa3i MPOBEICHHS 3a-
MiCHOI Tepartii pernapaTaMu TUPEOITHUX TOPMOHIB MOXe
CBIIUMTHU MpO LUIYHKOBI posnanu y nauieHTiB 3 AlT, 1o
NMUKTY€E HEOOXiAHICTb BUKOHAHHSI JAOJATKOBUX CIIelliasib-
HUX 00CTEXEHb.

BB AIT nHa kumeyHuk € OaraTodakTOpHMM i
B3aEMOTIOB’si3aHMM. BHaciinok iHdinbrpalii KuIkoBoi
CTiHKM TIJIiKO3aMiHOINIiKaHaMU, MPUTYIUIEHHS YYTIu-
BOCTi pEeLIENITOPIB 10 TUPEOITHNX TOPMOHIB, 30iJIbIIICHHS
KIJTbKOCTI HEaKTUBHOIO TPUHOATUPOHIHY PO3BUBAETHCS
TITIOTOHIST KMIIIEYHNKA i CIIOBIIBHIOETHCS MOTOpUKa [14].
limoMoTopuKa MpU3BOAUTH 10 TUCOAKTEPiO3y, TTOPYIICH-
H$1 IPOLIECiB BCMOKTYBaHHSI, PO3J1a/liB BUTIOPOXKHEHb y BU-
IS 3armopiB abo XxpoHivHoi Aiapei [15, 16]. Bimoma poib
GakTepii Yersinia enterocolitica B maroreHesi po3Butky AIT
[17]. BcranoBieHo, 110 piBeHb aHTUTLT OO IIi€i GakTepii

IMOPiBHSIHO 3 3araJIbHOIO MOMYJISILi€I0 B 14 pa3iB BUIIUN Y
naiieHTiB 3 AIT [18]. Takuit hakT CBiTUUTH PO B3aEMO3a-
JIEXHICTh MeXaHi3MiB po3BUTKy AlT i nucbakTepiosy.

JlikyBaHHS (yHKILIOHATBHUX PO3JAIiB KUIIEUHUKA
npu AIT € cuMITOMaTUYHUM: JOCITHEHHSI €yTUPEOiTHOTO
CTaHy IUISIXOM 3aMiCHOI Teparlii IIpermapaTaMy TUPEOITHUX
TOPMOHIB, BiIIOBiHA Mi€Ta, aHTUOAKTepiaabHa Teparis
IpU HAAMiIpHOMY POCTi KMIIKOBOI (hiopu, HOpMali3allis
BUITOPOKHEHbD.

Jo npoBigHux HeraTuBHUX BILUIMBIB AlT i rimoTupeosy
Ha OpraHi3M HaJIeXXUTh BUCOKUI PU3UK PO3BUTKY Ceplie-
BO-CYIMHHUX 3aXBopioBaHb [ 19]. [1pu rinotrpeosi cyrreBo
MOTIPIIYETHCS CKOPOTAMBa (GyHKIIisT Miokapaa. OnHieo 3
BaroMux TMPUUYMH 1IbOTO € 3MEHIIEHHSI BMICTy aKTHBHO-
ro TPMAOATUPOHIHY B TKAaHMHAX YHACIAOK IPUTHIYEHHS
MPOLIECiB MEPETBOPEHHSI TUPOKCUHY Ha TPUMOATUPOHIH.
Came aKTHMBHUI TPUHOATUPOHIH BBaXKalOTh T'OJOBHUM
pPeryasiTOpoM eKcCIpecii TeHiB y M’SI30Bili TKaHWUHI, B
ToMy umcii B Miokapai [20]. Y maToreHeTMUHUX MeXaHi3-
Max BIUIMBY TiMOTUPEO3y Ha CEPLEBO-CYIMHHY CUCTEMY
3BEPTAlOTh yBary Ha 30iJIbIIEHUI BMICT y Ti1a3Mi KpoBi
TOMOLIMCTEIHY — OJIHOTO 3 MapKepiB aTePOCKIEPOTUYHOTO
Mpoliecy, 3MEHILEHY JOCTYIHICTh OKCUIY a30Ty i BUCOKUIA
piBeHb C-peaktuBHOroO 6isiKka [21]. [1pu KIiHiYHO BUpaxe-
HOMY TilOTHUPEO03i ypaxkeHHsI CEpLEeBO-CYIMHHOI CUCTEMU
nporpecytoTb. Lle mporpecyBaHHs 3yMOBJIeHEe, KPiM BUIIIE-
Ha3BaHUX, TAKOX iHIIUMU (paKTOpaMU, TAKUMU SIK 3MiHE-
Ha (QYHKIIiST eHAOTEJIiI0, TOTOBIICHHS KapOTUIHOI iIHTUMU,
T IBUILIEHUI piBeHb Ce40BOI KMCI0TH Ta dhocdaris [22].

Huspkuii piBeHb MeTab0Ii3My B CeplieBOMY M’sI3i Ipu
AIT i rinoTupeo3i MpU3BOANUTH 10 3HAYHUX CEPIIEBO-CY-
IUHHUX i TeMOIMHAMIYHUX 3MiH, SIKi BUKJIMKAIOTh MOPY-
LIeHHS OiacTOJMiYHOI (PYHKIIii, eHOoTeMianbHy Tuc(hyHK-
1[i10, 3MEHIIEHHS CKOPOTJIMBOCTI Cepllsi, BUPOOJECHHS
OKCHJy a30Ty, MOJATAMBOCTI apTepill i peaakcallii IIagKux
M’s13iB cyauH. HacmigkaMu Takux po3jamiB MeTadoJ1i3My €
ceplieBa HeIOCTaTHOCTD, AiacTOJIiyHa TillepTeH3isl, aTepo-
CKJIepo3, imeMiuyHa xBopoba cepirsg (IXC) [23].

[notupeos € pakropoM pusuky po3Butky IXC, oco-
OJIMBO MpHU 3HAYEHHSX TUpeoTporHoro ropmoHy (TTT)
noHan 10 MMO/n [24]. Tlpote B JiTepaTypi € IPOTUIIEKHI
naHi. OnpuIrogHeHi pe3yabTaTu OOCHiIKeHb, IpOBene-
Hux European Prospective Investigation into Cancer and
Nutrition (EPIC)-Norfolk, B IKMX He TiATBepKSHMIA TTi/1-
BuieHuit pu3nk po3ButKy 1XC y nmauienriB 3 AIT i rimo-
THPEeOo30oM [25].

3aMicHY Tepallilo JeBOTUPOKCMHOM BBaxKalOThb OCHO-
BHUM METOJIOM JIiIKyBaHHSI SIBHOTO TrimoTtupeo3dy. OmHak
3aCTOCYBaHHS aJIeKBaTHOI 3aMiCHOI Teparlii MoXe MpUCcKo-
putu po3BuToK IXC abo mocwiImTy MporpecyBaHHS BXKe
HasIBHOTO 3aXBOPIOBAHHS ceplisi, 0COOJUBO B 0Ci0 3pijsioro
Ta MOXMJIOTO BiKy. Lle moB’s13aHO 3i 30iIbIIIEHHSIM YaCTOTU
i CWJIM CKOPOUYEHHSI ceplis Ta IMOJIIIIEHHSIM MeTaboIi3My
y BiANIOBiIb HA 3aMiCHY Teparlilo IEBOTUPOKCUHOM. Y KiH-
LIEBOMY PE3yJIbTaTi BUHUKAE HEBIAMOBITHICTh MixX IIPOIIO-
3ULIEI0 i MOTPedOI0 B KMCHIi, 110 MPU3BOAUTH IO ilIemil
Miokapaa Ta, MOXJIMBO, iHGapkTy [26]. B iHiIOMYy gociti-
IKeHHI He Oy/10 3HaiIeHO XKOOHUX JOKa3iB, SKi 6 BKa3yBa-
JIM Ha KJIiHIYHO 3HAYYIIli BiAMiHHOCTI B MOJI€JIi JOBTOCTPO-
KOBUX HACHIJKIB JJIsI 300pOB’S, BKJIIOYAOUU CMEPTHICTh
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Bil ycix mpuyuH, cepleBy HemocTaTHiCTh, IXC, iHCYabT
a00 TpaH3UTOPHY illleMiuHy ataky Ta idpusiito nepe-
cep/ib y MallieHTIB, SIKi OTPUMYBAJIM 3aMiCHY Teparito rnpe-
napatamu ropmoHiB 1113 Ha piBHi eyTupeosy [27].

linmotupeo3 € BigoMuM (aKTOPOM PUBUKY PO3BUTKY
aprepianbHoi rinepteHsii (Al'). Husbkuit piBeHb TOpMOHIB
113 cripyumHsIe MigBUIEHHS TTOKA3HUKIB JIITIAHOTO IIPO-
(into xpoBi Ta piBHsI roMonMcTeiHY i po3BuTOK AT [28, 29].
OpHak € apryMeHTOBaHi MOBITOMJIEHHSI, B IKMX CTABUTHCS
mig cyMHiB po3BuToK Al npu rinotupeosi [30]. Libomy mno-
MUJIKOBOMY ysIBJIeHHIO moHan 80 pokiB, BiATOi SIK 3’SIBU-
JIUCh JaHi 1po BUcoky yactoty Al mpu mikcenemi [31].
3 Toro yacy 06araTo HEKOHTPOJbOBaHMX OOCepBalliliHUX
TOCTIiIKEeHb IT0KAa3aJIu, 110 IIPY TITOTUPEO3i MiIBUIIYETHCS
aprepianibHuii TUCK (AT) i 1110 BiH IMOBEPTAETHCS 1O HOPMU
Ha TJi 3aMiCHOI Teparmii rmpenapatamu ropmoHiB 113. Sk
CBimYaTh pe3yJIbTaTH Cy4YaCHUX KOHTPOJIbOBAHUX i paH/IO-
Mi30BaHUX JOCHIiIKeHb, MpH rinmotupeosi AT 3pocTae He-
3HayHO. BomHOUac BcTaHOBIIEHO, 1110 3aMicHA Tepartisi pu
CYOKJTIHIYHOMY TiOTUPEO03i HE BUKJIMKAE BipOTiAHUX 3MiH
cucronignoro AT, mpoTe ix BapiabenbHICTh Oyiia 3MeHIIIeHa
[32—34].

IIpu cyOkIiHIiYHOMY TiMOTUPEO3i MiABUIIYIOTHCS PiBHI
XOJIECTEPUHY, JIITOIPOTEIHIB BUCOKOI IIITBHOCTI I TOMO-
nucteiny. Cepel iHIIMX iX BBAXKarOTh OCHOBHUMU (pakTOpa-
MU PU3UKY PO3BUTKY aTepocKiepo3y [35]. CyOoxmiHiYHMIA
TinoTUPEeO3 MOXe CIPUYMHUTHU 3MiHU Y CEPLEBO-CYIMH-
HOMY CTaTycCi, MOMiOHi 10 THUX, 11O CIIOCTEPIraloTh MpPu sSIB-
HoMYy rirmotupeo3si. Lle BKa3zye Ha Te, 110 ceplieBi HACTiIKKI
MPOTPECYIOTh Bill CYOK/IiHiYHOTO 1O SIBHOTO TillOTUPEO3y
[36]. HaituacTiiiowo cepleBolO MaToJIOTIE0 MPU CYOKIIi-
HiYHOMY rinoTHUpeo3si € nucGyHKIis JIiBOro HUTYHOUKA, sIKa
MIPOSIBIISIETECSI  TTOPYILICHHSIMU iacTOJIIYHOI peakcalril
CepleBOro M’si3a i Mae HeraTUBHE MPOTHOCTUYHE 3HAYCH -
Hs [37]. B ocib Mosi010r0 BiKy CBOEYACHO po3moyaTe JiKy-
BaHHS CYOKJIiHIYHOTO i KJIIHIYHO BUPAKEHOTO TilOTUPEO3y
npenaparamu JIEBOTUPOKCUHY Ma€ CHPUSATIWBUI BIUIAB
Ha cepueBy nuc@yHkiio [38].

Posznamu pmiactojiiyHOl peyakcaliii cepleBOro M’si3a
CIOPUYMHSIOTh PO3BUTOK MiaCTOJMIYHOI TiMmepTeH3ii i TUM
caMuM 30LTbLIYIOTh 3aXBOPIOBAHICTh i CMEPTHICTh cepef
3arajibHol nonyssuii [39]. Ha npotusary BuilieHaBe1eHUM
maauM S.N. Nair Ta iH. BCTAaHOBWIM, 11O CYOKJTiHIYHUIA Ti-
noTtupeos, ocobauBo 3 piHeM TTT, Huxkunm 3a 10 MM O/11,
CYTTEBO He BIUIMBAE Ha AiaCTONIUHY pejaKcallilo cepleBo-
ro M’si3a Ta BAHUKHEHHSI CeplIeBO-CYAMHHUX YCKIJIaJHEHb
AIT. BonHoyac BOHM CHOCTEpiraJii HeraTMBHUM BILIUB
CYOKJTIHIYHOTO TilTOTUPpe03y Ha JIITiTHII OOMiH i pO3BUTOK
aTepOCKJIEPO3Y.

BBaxkarotph, 1m0 jgikyBaHHs Jierkoi mucdynkuii 1113
MOKe TIOJIIMIIUTY HACiKU BIUIMBY TilTOTUPEO3y Ha cep-
1IEBO-CYIMHHY CHCTEMY, IIpOTe paHAOMi30BaHi KOHTPO-
JIbOBaHi KJIiHIYHI JOCIKEHHS 3 1IbOTO MPUBOY BilICYTHI
[37]. ¥V migcyMKy 3ayBaxkMMO, IO IMATOr€HETHYHi Mexa-
Hizmu BuBy AIT Ta rimorupeo3y Ha ceplieBO-CyOIUHHY
CUCTEMY i HOro HaCJiAKY BiOMi Ta B OCHOBHOMY BUBYEHI.
HeBupileHruMuy 3aau11al0ThCsl MUTAHHS 111010 TTpoditak-
TUKM i JTIKyBaHHSI.

AIT i rimoTupeo3 cnpaBisiioTh BIUIMB Ha 3I0POB’s Ma-
Tepi Ta moma. Hasgsuicts AIT, mpo 1mo cBigumTh 30i1b-

LIeHU# piBeHb aHTUTUPEOITHUX aHTUTLI (AaHTUTLI OO THU-
peoinHOl MepoKCcHUIa3u i TMUpeorsioOyliHy), TMOB’sI3aHa 3
MIBUILEHUM PU3UKOM PO3BUTKY I1aTOJIOril BariTHOCTI,
Xoya i1 MeXaHi3MU 3aJIUIIAIOThCS HEIOCTaTHbO BHBYE-
HuMU. TUPOKCUMH HEOOXimTHMI Ha BCiX eTarax mepeoiry
BariTHOCTI (MOXKJIMBOCTI 3aIUIiIHEHHS, BWHOIIYBaHHS
BariTHOCTI ¥ HapoJKeHHsS 310poBOi nuTUHMU). [lommpe-
HicTb AIT i rinoTupeo3y 3Ha4HO OiJbIlia cepen 0e3IUTiIHIX
KiHOK. Y BaritHux, xsopux Ha AlT i rimotupeos, MoXyTb
OyTU HECHPUATIMBI HACiAKKU, TaKi SIK BTpaTa BariTHOCTI,
repemayacHi ITOJIOTHM, TeCTalliiiHuii miabeT, recTalliiiHa Ti-
MepTeH3is, eKJIaMIICisl, BillllapyBaHHS TUIALIEHTH, a B [i-
Teil — MaJjia Maca TiJla IIpY HapOKEHHI Ta KOTHITUBHI pO3-
nanm [40, 41].

€ TOBIIOMJICHHS MpPO MMiABMIICHUI PU3MK LUX Ha-
CIIIAKIB cepell XIiHOK 3 HeJIIKOBaHUM CYOKJTIHIYHMM TiIlo-
TUPEO30M IiJ] yac BariTHocTi [42]. HemoctaTHsI KinbKicTh
TUPOKCHUHY IOTIpIIy€E PiCT IUIOAA, PO3BUTOK MO3KY i MOXe
CIIPABJISITM HETaTUBHUIA BILJIMB Ha BUXKMBAHHSI HOBOHAPO-
JKeHUX [43, 44]. OnHak icHye HeBU3HAYEHICTh 111010 TOTO,
YU CJIijI JIIKyBaTU CYOKJIiIHIYHUMIA TiMOTUPEO3 i Yac Barit-
HOCTI, OCKIJIbKM TOUIIbHICTh TAKOTO JIiIKYBaHHS B PaHJIO0-
Mi30BaHMX JOCTIIKEHHSIX He goBeaeHa [45—47]. B inmux
MOCTIIXKEHHSX, MPUCBSYEHUX Iili MmpoOseMi, MoKa3aHo,
1110 JIIKyBaHHS JIEBOTUPOKCMHOM XKiHOK i3 CYOKJIiHIYHUM
rinoTUpeo30oM M03BOJISIE 3HW3WUTH PU3MK BTpaTH BariT-
HOCTI Ta IepeayacHUX MOJIOTiB MOPiBHSIHO 3 XiHKaMu, SIKi
He oTpuMyBasu JiikyBaHHs. M. Rao Ta iH. (2019) BcTano-
BWIM, 1110 TPUIOM JIEBOTUPOKCUHY MPOTSTOM TIEPILIOTO
TPUMECTPY 3HMXKYE PU3UK TepenyacHUX MOJIOTiB, recra-
LifHOTO AiabeTy, MiCIISIIT0JI0rOBOI KpOBOTEUi, TeCTaliifHOl
rinepreH3ii Ta MaKpoCoMii IIofa MOPiBHSIHO 3 XKiHKaMHU,
SIKi OTPUMYBAJIM JIIKYBaHHSI JIEBOTUPOKCUHOM Y JAPYTOMY
i TpeThoMy TpuMecTpax [48]. TIpote R. Ju ta iH. (2016) i
L. Zhao ta iH. (2018) He BUSIBWIM >KOTHOTO 3B’SI3KY MixX
YCKJIaIHEHHSIMMU T1i/l 4ac IMOJIOTiB i KOTHITUBHUM CTaTyCOM
y IiTeil BikoM 3—5 poKiB Mpu JiKOBaHOMY Ta HeJIiKOBaHO-
My rinoTupeosi mig uyac BaritHocti [49, 50]. OTxe, mpo-
Gsiema hepTUIBbHOCTI XiHOK, XBopux Ha AlT i rimotupeos,
HaJI3BUYaiHO aKTyasJbHa Ta Aajieka BiJl CBOTO BUPIIlLIEHHS.

Ha croromni AIT i rimoTupeo3 acoliroThes 3 TaKu-
MU PeBMAaTUYHUMU TPOSIBAMU, SIK PEBMATOIAHUI apTpUT
Ta 3aXBOPIOBAHHSI CIOJIYYHOI TKaHWUHU. Y TyOsiKalisx
OCTaHHIX POKiB iX BUAUIMIM B OKPEMMIA HAINPSIMOK PO3-
po6ku i BuBYeHHs npobjemu AIT [51, 52]. IlommpeHicTb
peBMaroigHoro apTputy y xsopux Ha AlT i rinotupeos, 3a
JAHUMU Pi3HUX aBTOPiB, CTAaHOBUTH Bix 3 1o 27 %, a AIT B
TMALiEHTIB 3 peBMaTOITHUM apTpUTOM — Bim 6 10 34 % [53].

Y 1979 p. J.H. Bland T1a iH. onucanu nposiBu peBMaTo-
imHUX ypaxXeHb CyIIo0iB 0e3 HasBHOCTI CHMHOBIITY, BOHU
CYIIPOBOIXKYIOTh IMAIIEHTIB 3 TIMOTUPEO30M i XapakTepu-
3yIOThCS YpaXKEHHSIMM KOJIIHHUX, IT'SICHO-(haJlaHTOBUX,
MPOKCUMAJIbHUX MiX(alaHroBUX Ta TUIeCHO(MATaHTOBUX
cymio6iB [54]. BBaxkaloTb, 110 MPUYMHOIO X BUHUKHEH-
HSI € 30LIbLICHHSI CUHTE3Y TiaJIypOHOBOI KMCJIOTH i IIPO-
TEOIrJIiKaHiB Ha OCHOBI rinotupeo3y. Acouiauis Mixx AIT i
Hecneunu@ivHMMY peBMaTOIMHUMU YPaxKeHHSIMU 3POCTAE 3
BiKOM i HaityacrTiie TparuisieTbest B XiHOK [52]. Ha i AIT
pPeBMaTOiIHI 3aXBOPIOBAHHSI PO3BUBAIOTHCS i IPOrPECYIOTh
MPOTSITOM TPUBAJIOTO yacy [55].
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BcranoBneno 3B’sa30k Mmixk AIT i mosacyrioboBu-
MM TIpOSIBAMU PEBMATOITHUX 3aXBOpPIOBaHb. 30KpeMa,
C.E. Tagoe (2015) y mauieHTiB 3 eyrupeoimHuum AIT
oImnucaB Cyria000Bi (momapTpanrii Ta miairii) i Hecyrio-
00Bi (ibpomiainrii Ta BroMa) peBMaTOiqHI MposiBU. Take
MO€EHAHHS BBAXalOTh MPOBICHUKOM MOTAHOTO MPOTHO3Y
nepe6iry 3axBopioBaHHs [56]. Y nmomyisiuii xBopux Ha AIT
MOIIMPEHICTb PibpoMiaiTiil cTaHOBUTE OJ1M3bKO 62 % [57].

B ocranHni poku no ¢idpomianrii SK KIiHIYHOTO IIPO-
aBy AIT crnocrepiratoTh MiABUILEHY yBary 3 OIJIsioy Ha 1l
MOEHAHHS 3 IHIIMMU aBTOIMYHHUMM 3aXBOPIOBAHHSIMMU,
0CcOo0JMBOCTI iX cumnTomMaTuku i miarHoctuku [S8]. Tla-
ToreHe3 (ibpomianrii He BUBYeHMI. BcTaHoBIEeHO, 110 Y
nauieHTiB 3 idpomiairiero piBeHb aHTUTLT 0 TUPEOITHOT
nepokcunasu (AT-TITO) 3aBxau OyB BUCOKUM He3aJIeKHO
Bing mokasHukiB TTT. Lle nae migcraBu BBaXKaTH, 110 B T1a-
ToreHesi ibpomiairii mposigHa posib Hanexuthb AlT, a He
rinotupeoasy [59].

DibpoMiaTist € MOTEHIIIITHO BUCHAXKITUBUM PO3JIAZIOM,
SIKMI CYTTEBO TOTipIye (i3nyHi 3Ai0HOCTI i cripaBiIsie He-
TaTUBHUI BIUIMB Ha SIKIiCTh XWTTS TallieHTiB. BoHa aco-
witoetbest 3 AlT, a ii KiIiHIYHI XapaKTepUCTUKY MOIiI0HI 10
CUMITOMOKOMILIEKCY Tirmotupeosy. OTxe, Oilb y M’s13ax,
paHKOBa M’s130Ba CKYTICTh, IOCTiliHA M’sS30Ba CJIaOKiCTh,
XpOHiUHa BUCHaXJMBa BTOMa, TMOPYIIEHHS CHY, Aerpe-
Cisl Ta apTpairisa € 3araJbHUMU i 111 didpomianrii, i 1y
rinmotupeo3sy. LIg kiaiHiYHA cMMOTOMATHKA HE 3aBXIU IMiI-
IAETbCS 3aMiCHIli TOPMOHaJbHIN Tepamii IpenapaTaMu
JIEeBOTUPOKCHUHY. binblile Toro, BBaxaroTb, 1110 JIIKyBaHHSI
FiroTUpeo3y He BIUIMBAE Ha KIiHIYHMM mepedir didbpo-
mianrii [58].

Y xBopux Ha AIT HasiBHa i MCMXOHEBPOJIOTIYHA CUMII-
TOMaTUKa. i TOB’A3yI0Th i3 XAIIMMOTOIOIOHOIO EHIIE-
danomnarieto. Lle oqHa 3 pigKiCHUX TPUYMH BUHUKHEHHS
eHuedanonartii, i 1 po3rasmamTh K yckiaanHeHHs AlT.
JliarHo3 XalnMoTONoAiOHO1 eHlledanonaTii BCTAaHOBIIIO-
IOTh HAa OCHOBI BUKJTIOYEHHS 6araThbOX iHIIMX MOTEHLIIHHUX
npuunH eHuedanonatii [60, 61]. YacroTa wiel maronorii
craHoBuUTb 6;1n3bKo 2 Ha 100 000 oci6. CepenHiii Bik mosiBu
CUMITOMIB CTAaHOBUTH Bif 45 10 55 pokiB. 3aXBOPIOBaHHS
yacrillle BUHWKAE B KiHOK, HiX Y YOJOBIKiB, y CITiBBijI-
HomeHHi 5 : 1 [62]. Taki XBOpi 4acTO CKap>KaThCsl Ha CO-
HJIMBICTb, PO3JIagy IIaM’sTi I KOTHITMBHUX 3MiOHOCTEH,
MOBITBHUU TUCKYpPC, OEMPECito, TPUBOXHICTD i TICUXOMO-
TOpHY 3arajbMOBaHicTh [63, 64]. CuMITOMM BapilOlOTh
BiJl JIETKMUX TTOPYIIEHDb 10 BUPAXXEHUX pO3JadiB (aemnpecis,
TPUBOXHICTh, TAHIYHI aTaku, MCEBAOAEMEHIIis) [65, 66].
VYV poboTax ocCTaHHIX POKIiB O KJIIHIYHMX O3HAK Xalllu-
MOTOIO/IOHOT eHIledaonarii BiIHOCSATh IIe i CyaoMHu,
BKJIIOYAIOUM EIMUIENTUYHUM CTAaTyCc, MiOKJIOHYC, TPeMop,
arakcirto [67, 68].

[iarHo3 xalmMoTonoaioHoi eHiledasonarii 6a3yeTbecs
Ha TaKUX TPHhOX 03HAKAX, SIK 3MiHM KOTHITUBHMX (DYHKIIIHA,
PO3YMOBOI TisIBHOCTI I aM’sITi; BiICYTHiCTb, 3a pe3yJbTa-
TaMu JIOCJi/I)KEHHsI CTIMHHOMO3KOBOI PiIMHU, TaHUX MPO
OakTepiajbHy abo0 BipycHY iH(eKIIil0; BUCOKUI1 piBeHb y
CUPOBATIIi KPOBi aHTUTIJ 10 TUPEOIIHOI ITepoKCcUaIa3u abo
1o Tupeorinooyminy (AT-TT) [69]. TTinTBepaKeHHAM Tpa-
BWJIBHOCTI JiarHO3y XallIMMOTOMOAIOHOI eHliedaaonaTii €
MOJIIMIIEHHS TICUXiYHOTO CTaTyCy i pO3yMOBOI MisITBHOCTI

micns JikyBaHHs ctepoimamu [70]. Yepe3 1e maHe 3axBo-
PIOBaHHS TaKOX Ha3MBaIOTh eHIledalonaTielo, 1Mo pearye
Ha cTtepoinu [71].

[TaTtoreHes xammMoTomnonioHoO1 eHledanonarii HeBigo-
muii. Ha cboromHi TpuBaloTh AMCKYCIil 1IOJ0 ii MaTOreHe3y
Ta IPaBWILHOCTI TepMiHoorii. [1pumyckaoTs, 110 BUCO-
kuit BMicT AT-TITO Bukimkae 3MiHA B MO3KY, SIKi MOXYTh
CINIPUYMHUTHU TMOTIPIIEHHS TMCUXOJOTIYHOTO CaMOIOYYTTS
MopiBHsIHO 3 XxBopuMu Ha 300 6e3 AlT, i mo AT-TITO Ta
AT-TT mMoxyTbh mocuitoBaTH Aenpecito i tpusory [72, 73].
V niTepatypi TaKOX iCHY€E TyMKa, 3TiIHO 3 SIKOIO eHIledano-
natist y xeopux Ha AIT € HacinkoM nii arpecMBHO1 iIMyHHO1
CUCTeMHU Ta 30010 B ii (pyHKIIIOHYBaHHi 0e3 O4eBMIOHOI i
HeBcTaHoBIeHOIT mpuauHu [70, 74]. P. Castillo Ta iH. (2006)
BiJIAlOTh TIepeBary TepMiHy «CTEpOiIouyTInBa eHiedaio-
narist, sika mos’si3a”a 3 AIT» [71]. R.J. Caselli a in. (1999)
OIUcaIu IT’SITh BUMAJKIB MPOTPECYIOUYOro 3HMKEHHST KOT-
HITUBHUX (DYHKIIIH i3 IICMX030M i 3alIpPONOHYBaIM TEPMiH
«HEBACKYJIITHUI aBTOIMYHHUI 3aIrtajJlbHUN MEHiHTOeHIIe-
dait» [75]. 3a iHIIOI0 TeOpi€lo MaTOreHesy, sIKy 3aIlpoIio-
nyBasin C.M. ForchettiTa in. (1997), Mo3KOBa MiKpOLIMPKY-
JISILLSL TTOPYLUYEThCS BHACIINOK BiIKJIaLEHHSI aBTOAHTUTLI
a00 IMyHHUX KOMIUIEKCIB Y CTiHIIi CYIMH, PO 110 CBITYUTh
nucdy3Ha Ta ToMOreHHa rinonepdysist Ipyu oaHOMOTOHHI I
eMiciitHiit KoM 1oTepHiit Tomorpadii [76]. LlikaBum om0
IaToreHe3y € TOM (haKT, IO MPOSIBY XalIMMOTOIOMiOHOI
eHileaonaTii BAHMKAIOTh HE3aJeXHO Bill TOPMOHAIBHOT
¢ynxkuii 111 3. XammmoTtonomiOHy eHI1leaIonaTiio BUSBIIS -
10Th y XxBopux 3 natosioriero L3 Ta 1 ¢yHKIIi€O Bin SBHO-
ro TinepTupeosy A0 SBHOro rinorupeosy [77—79]. Bucoki
tutpu AT-TI1O BUSIBIISAIOTH Malike B YCiX 3apeECTPOBAHUX
BUIA/IKaX 3aXBOPIOBAHHS, i 1€ BBAXAIOTh Maii>ke MaTOTHO-
MOHIYHOIO O03HAKOI0 XaIIMMOTOIIOHIOHOI eHIedaomarii
[80]. OmHak poib TMPEOITHOI TTepOKCHIA31 B ITaToreHe3i
XalllMMOTOIOAIOHOI eHuedanonatii moci HeBimoma [81].
MMigsummeni Tutpu AT-TT BusiBsiiots y 60—45 % BUTIaAKiB.
Busnauenns Bucokux tuTpiB AT-TIIO i AT-TI' y ciuH-
HOMO3KOBII pimyHi MOXe OyTH HamiiTHUM IiaTHOCTUYHUM
MapKepoM XalllMMOTOIoAi0HOT eHledanonarii. Bei pe3yiib-
TaTHU Ja0OPaTOPHUX MOCIIMKEeHb, OTPMMaHi B MAL€HTIB i3
XaIlIMOTOIIONIOHOI0 eHIledaionaTielo, He € crieunudiaHmI-
mu [82]. Ha choromHi He icCHye MpUIAHATUX peKOMeHaallili
1IOJI0 JIiIKYBaHHS 1IbOTO 3aXBOPIOBaHHS. TeparneBTUYHI Ba-
piaHTH, SIKi BUKOPHUCTOBYIOTb, BKJIIOYAIOTh BHYTPIillIHHO-
BEeHHi ab0 mepopajbHi CTepoiny, iMyHOMOMYJISITOPH, TaKi
SIK a3aTioONpHH, MEeTOTpeKcaT, LiMKiIodocdamis i BHYTpillI-
HBOBEHHMI iMyHOTI1I00Y1iH [71, 81, 83].

Hupku TakoxX MOXyTbh CTaTH XEPTBOIO aBTOIMyHHUX
MpOIIeCiB B opraHizmi. Maiixxe y mooBuHU naiieHTiB 3 AIT
€ 03HaK1 He(pOTUYHOTO cuHIpoMy. HalimommpeHimmmu
3aXBOPIOBAHHSIMM HUMPOK, $IKi crioctepiraioth nipu AlT, €
MeMOpaHO3Ha Hedpomaris, MeMOpaHoIpoidepaTUBHUM
riioMepynoHedput, HedponaTisi IgA, BOrHuileBuii cer-
MEHTapHUI TJIOMepyJIocKiepo3, aMmiioino3 [84]. Baxka-
I0Th, 110 HAMOLIBII IMOBIpHMMH MeXaHi3MaMM iX PO3BUTKY
€ BiIKJIaJIeHHsI B KJIyOOUYKaX iMyHOKOMILIEKCiB TUPEOTJIO-
OyJIiHY 11 aBTOAHTUTLI. ABTOAHTHUTLJIA MOXKYTb YIIIKOJIXKyBa-
TH KIYOOUKM i BUKIMKaTH iX nucdyHKito [8§5—87]. ITato-
(iziosiorito HUPKOBOI HEAOCTATHOCTI y mauieHTiB 3 AIT Ha
CBHOTOMIHI PO3TJISIIAIOTh Yepe3 MPU3MYy PO3BUTKY i mepediry
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CHCTEeMHMX aBTOIMYHHUX 3axBoptoBaHb |88, 89]. Hacninku
TSI 3I0POB’ S, 30KpeMa SIKOCTi i TPUBaJIOCTi KUTTSI XBOPUX
Ha AIT i aBTOiMyHHY Hedporarito, 10CUTh cepiio3Hi. Tomy
MOHITOPUHT (PYHKIIII HUPOK € CKJIaA0BOIO CIIOCTEPEXKEHHSI
3a narieHTamu 3 AlIT, oco6imBo 3 rimotupeo3oM [90].

AIT i rinoTupeo3 acouiloIOThCs 3i 30iIbIIEHHIM Jie-
TeHEeBOi 3aXBOPIOBAHOCTI Ta 3arajibHOI cMepTHOocTI. [lomo
MexaHi3MmiB BruBy AlT i rimotupeo3y Ha yHKIIiIO Au-
XaJIbHOI CHCTEMHM IMependavaroTh MOXIIMBI MPUIMHU, SIKi
MOSICHIOIOTh CYTHICTh pecripaTOpHUX MPoOJIeM Ha Pi3HUX
¢izionorivunux piBHsAX. Cepel HUX BUAUISIIOTH CUCTEMY
KOHTPOJIIO BEHTWJISILIT JiereHb, (DYHKIIiI0 MiXpeOepHUX
M’sI3iB i M’s3iB miadparMu, JereHeBUU ra3o00MiH, 00-
CTPYKIIiI0 3000M BEPXHIX NUXAJIbHUX HUISIXiB, 3HUXKEHHS
31aTHOCTI 10 Mepeaayi eHeprii Ta 3HMXKEHHS LIIiKOJITUYHOT
aktuBHOCTI [91, 92]. TimoTupeo3 Mae MIMPOKUI CIIEKTP
pecriipatopHux HacmiakiB. Cepell HUX Barome 3HAYCHHS
HaJalOTh aJIbBEOJISIPHIlA MIMOBEHTUIISALIT, KIiHIYHUM MpPOsi-
BOM SIKOI € 3a[MIIIKa Pi3HOTO CTYTIEHS TSKKOCTI — BijI J1er-
KOI 110 sIBHOI AuxanbHOi HepocTtaTHOCTI [93]. TTpuunHoO
aJIbBEOJISIPHOI TIMOBEHTUJISLIIT BBAXKAIOTh 3MEHILIEHHS €KC-
Kypcil rpyIHO1 KJIITKW MPU AUXAJTIBHUX pPyXaX Yepe3 TinoTr-
peoinHy MiomarTiio MixkpeOepHuUX M’s13iB i M’s13iB niadhparmMu
Ta Heliporarito. Pesynbrat (pyHKITiOHATLHUX JOCITIIKEHb
JNIUXAJIBHOI CUCTEMH, 30KpeMa 30BHILIHBbOTO JWXAaHHS Ta
ra3o00MiHy, Y XBOpUX Ha TilOTUPEO3 BKA3ylOTh Ha Te, 110
HaBiTh Y Cy0’EKTMBHO OE3CUMITTOMHUX TAalli€HTIB (3aMuIlI-
Ka BiICYTHsI) OUXaJbHAa CHCTEMa MOXE MaTh HeOe3IeuHi
ypaxeHHs1. BcraHoBieHO, 10 TapeHTepajibHa 3aMicHa
Teparlis npenapaTaMy TUPEOITHUX TOPMOHIB TilOTHUPEO3y
MOJIMNIIYE TiMOKCUYHY Ta TilepKaITHIYHY BEeHTWISLIiHI
peaxiiii [94, 95].

B migcymKy ciin Bin3HaYMTH 1110, 3TiAHO 3 JAHUMU JIi-
Tepatypu, BruinB AIT Ha cucreMu opraHi3my peanizyeTb-
cs nBoMa nuisgxamu. Ilepmmii — 4yepe3 iMyHHY CUCTEMY
OpraHiamy, Kojiu opraHocreudiuHuii iMyHHUI Tpoliec
y I3 3 HEBCTAaHOBJIEHUX MTPUYMH HAOYBA€E O3HAK CUCTEM-
HOTO 3aXBOPIOBaHHS, i APYTUil — yepes TiMnoTupeos, AKuit
€ JIOTIYHUM 3aBeplIeHHSIM aBTOiMyHHOro mpoiiecy B 1113.
Ilatorenernuni MexaHizmu BBy AlT i rimoTupeosy Ha
OpraHi3M JI0 KiHIIsI He 3°SICOBaHi Ta MOTpeOyIOTh MOTInoIe-
HOTO BUBYEHHSI.

Konduikr inTepeciB. ABTOpM 3asiBJSIOTH MPO BiACYT-
HiCTh KOHQIIIKTY iHTepeciB i B1acHO1 (hiHaHCOBOI 3alliKaB-
JICHOCTI TIpH ITiATOTOBIII JaHOI CTATTi.

VYyacts aBTopiB y miarorosui crarri: /l/lionoscekuii O.B. —
KOHIIeTisl i auW3aiiH, HanmcaHHsT ctatTi; Illidnoecviuii
B.0. — nanucaHHs1 ctaTTi, penaryBaHHsi; Hlepemem M.I.,
Illanvkie 1.B., Kpasuiec B.B., Jlazapyk O.B., Ilonrosa-
muii B.3. — 30upaHHs i1 00poOKa JliTepaTypu.
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Pathogenetic mechanisms, clinical signs and consequences
of the autoimmune thyroiditis impact on body systems
(a literature review)

Abstract. Background. The review analyzes the publications on
the pathogenetic mechanisms and clinical consequences of the
impact of autoimmune thyroiditis and hypothyroidism on body
systems. Autoimmune thyroiditis is an organ-specific autoimmune
disease of the thyroid gland and the most common cause of hypo-
thyroidism in regions of the world with sufficient iodine. Sources
of information. The sources of information were reports in domes-
tic and, mostly, foreign periodicals on immunology, pathological
physiology, internal medicine, and endocrinology. Synthesis of evi-
dence. The effect of autoimmune thyroiditis on the systems of the
body is implemented in two ways. The first one is accomplished
through the body’s immune system, when the organ-specific im-
mune process in the thyroid gland for unknown reasons acquires
signs of systemic disease with clinical manifestations of damage to
other organs and systems. The second is due to hypothyroidism,
which is the logical conclusion of the autoimmune process in the
thyroid. The effects of hypothyroidism on the body as a whole and

its systems, in particular, are known, and the pathogenetic mecha-
nisms are not fully understood and require in-depth study. The
issues of the body's autoimmune disease, the mechanisms of its
initiation and progression remain undiscovered and poorly under-
stood. Conclusions. The effect of autoimmune thyroiditis is reali-
zed through the immune system when the organ-specific immune
process in the thyroid gland for unknown reasons acquires signs of
systemic disease and hypothyroidism, which is the logical conclu-
sion of the autoimmune process in the thyroid gland. The patho-
genetic mechanisms of the effects of autoimmune thyroiditis and
hypothyroidism on the body are not fully understood and require
in-depth study. The presented data show that over the last decade
the interest in studying the problem of autoimmune thyroiditis,
hypothyroidism, and their pathological significance for the body
has deepened.

Keywords: autoimmune thyroiditis; influence on body systems;
pathogenetic mechanisms; consequences; review
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/\bBIBCbKUW HALIOHQABHU MEAVNYHNN YHIBEpCUTET iMeHi AQHWAQ [QAMLIbKOTO, M. /AbBIB, YKpQiHQ

BitamiH D
TA LYKpOoBUM piadert

Pestome. BitamiH D — Hafg3BuyariHo BaXxXsimBupi MporopMOH, Lo NOTPIGeH Ans NigTpuMaHHsi romeocTasy i 3/a-
ro>kKeHoi po60oTu eHOOKPUHHOI cucTemMu. B faHivi orna[oBivi cTaTTi BUCBITIIEHO MUTaHHS BI/MBY BiTamiHy D Ha
nepeo6ir yykposoro giabety (LI[) i po3BUTOK Vioro ycknagHeHb, a came: giabetTn4Hoi petuHonarii, Heghponarii, He-
vponarii Ta giabetTn4Hoi cTtonu. 3 MeTor MOLLYKY NiTepaTypHUX aHnx BukopuctaHo 6aau gaHnx PubMed i Google
Scholar. B ornsigi nokazaHo KOpUCTb Mpu3Ha4eHHs 4o6aBoK BitamiHy D A5 Kopekuii MiHepaibHOro, ByrinesoaHo-
ro Ta ninigHoro obmiHy. HaBeneHi pe3ynbtatn HU3Ku MeTaaHanisis, Lo K NigTBEPAXYIOTb B3aEMO3B'A30K Aedi-
uymnty BitamiHy D Ta L[, Tak i cTaBnsiTh rig CyMHIB Horo icHyBaHHs1. BUCBITIEHI IMOBIPHI MexaHi3aMu BBy Bita-
MiHy D Ha po3BUTOK giabeTuyHoi peTuHonartii Ha KIIITMHHOMY Ta MOJIEeKY/ISPHOMY PIBHSX. 30Kpema, BrvB Lboro
BiTaMiHy Ha IMyHHYy cucTemy 4Yepes perynsuito piBHIB LUUTOKIHIB. [Toka3aHui 3Ha4YHUV 3B’I30K MK AegiuuTom
BiTamiHy D i po3Butkom giabeTn4Hoi nepughepnyHoi Heviponarii. [pogemMoHCTpoBaHo BnivB gobasBok BitTamiHy D
Ha hyHKLi0 HUPOK, HecrieyngbidHe 3anasieHHs1 Ta KOHTPO b [T1IiKeMii B nayieHTiB 3 fiabeTn4HOH XBOPOOOK HUPOK.
lpoaHanizoBaHo BB BitTamiHy D MOPIBHAHO 3 IHLLMMY HYTPIEHTaMU Ha JliKyBaHHsS BUPas3ok fiabeTu4Hoi cTonu.
ligkpecneHo BaxXnmBiCTb ONTUMAasIbHOro PiBHSA BiTamiHy D 4715 noninLeHHs r1iKkeMiYHOro KOHTPOJTO Ta 3aro€HHs
paH. 3aranom 3a3HaqeHa [OUiNbHICTb CKPpUHIHIY naudieHTis i3 L Ha gegiunt BitamiHy D Ta BukopucTaHHs iei
L06aBK1 3 METOK MPOoQINakTuKu Ta KOMIJIEKCHOI Tepariii Mikpo- Ta MakpocyanHHUX ycknagHeHs LJ. MNepcrek-
TUBHUMU € PaHLOMI30BaHI rayeb0o-KOHTPOIbOBaHI MNoABIVIHI CriMi KNiHIYHI JOCTIAXEHHSI 3 METOH M0[aslbLLIOoro
BUBYEHHSI MeXaHiamiB BrnvBYy BitamiHy D Ta BU3Ha4YeHHs1 Fioro HeobXigHOI afekBaTHoOI 4o3u 418 nayieHTIB 3 Ly-
KPpOBUM [iabeTOM Ta HOoro YCKNIaaHEHHAMU.

KntoyoBi cnoBa: sitamit D; Lykposuii giabeT; giabetmdHa peTuHonaris; giabetmdHa Heviponaris; giaéetnyHa
Hegbponartisi; CUHAPOM giabeTn4YHOI cTonm

Bctyn

AxTuBHa hopMa BiTamiHy D € cTepoimHUM rOpMOHOM,
SIKMI B OCHOBHOMY BilIIIOBiZa€ 3a peryJisiilo MiHepaJIbHO-
docdopHoro oOMiHy B opraHizMi. OcTaHHI AOCiIKEHHS
JIOBOJISITh TUIEMOTPOITHY Ait0 JAaHOTO BiTaMiHy. B 6araTtbox
opraHax BiIKpWIN PeLienTOPH, YyTIMBI 10 IIOTO BiTaMiHY.
[1pu akTHBallil BOHU BIUIMBAIOTh HAa €KCIIPECil0 OaraTbox
TeHiB, 110 KOAYIOTh OiUIKM Pi3HUMHU META0OJiYHUMU IIUISI-
xamu. Ha choromti BBaxka€eThcs, 110 eKcIpecis moHan 150
Pi3HUX €H3UMiB, sKi 0epyTh y4yacTb y MeTa0OJiYHUX MPO-
mecax, peryiIioeThCcsl 3MiHOIO KOHIIEHTpalii Bitaminy D.
BBazkaeTbcsl, 110 1i HEAOCTATHICTb MOXE ITiBUIILyBaTU
PU3UK BUHUKHEHHS TTyXJIMH, aBTOIMYHHUX 3aXBOPIOBaHb,
nykposoro miadery (LIJI) Ta ceplieBo-CyIMHHUX 3aXBOPIO-
BaHb. JloCHiIKeHHs in vivo Ta in Vitro MATBEPAUIN POJb

BiTaminy D y MeTaboJi3Mi I10Ko3u. 30Kpema, J0BEACHO,
110 BifIOYBAETHCSI CTUMYJISILIISI CEKpeLlil iHCYyJIiHY uepes pe-
uenTop BiTaMiHy D Ha B-KIiTMHaX MiALUTYHKOBOI 3a7103H;
MOJYJISILIiST IMyHHMX peakiliii i 3HMXKEeHHSI CUCTEMHOTO 3a-
MaJIeHHsI Ta 3MEHILEeHHsT neprupepudyHOi PEe3UCTEeHTHOCTI
o IHCYJIiHY 4epe3 peuenTtopu BitamiHy D y M’sg3ax i 1me-
yiHmi [1].

BiramiH D Ta uykposuu aiabéert 1-ro tuny
Huska npocnimkeHb MOPOIEMOHCTPYBadld HAasIBHICThb
3B’s13Ky MiX piBHeM 25(OH)D Tta po3sutkom LIJ1 i BusiBuiu
OibII BUCOKY YaCTOTY AedilluTy BiTaMiHy D y maiieHTiB i3
LI 1-ro Ty MOpiBHSIHO 3i 310pOBUMU 0ocobaMu [2].
JocimkeHHs] MpeHaTaIbHOrO BIUIMBY BiTaMiHy D Ha
IUTiI AOBOMSTH 3B’SI30K MiX HIXKUMMM KOHIIEHTPALliSIMU
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25(OH)D y cupoBariii KpoBi MaTepi Mif yac BariTHOCTI Ta
MiABUIIIEHUM pU3UKOM po3BUTKY LIJ1 1-ro Tuny B nutsyo-
My Bili [3]. [TokazaHo, 1110 BXXUBaHHS BiTaMiHy D y BUTIs-
Jli XapuoBUX 100aBOK 200 CITOXMBAaHHS MaprapuHy, 30ara-
YyeHoro BiTamiHoM D, 3HMXye puszuk po3ButKy LI/ 1-ro
Ttury. BrumuB no6aBku BitamiHy D Ha mouatox LIJI 1-ro
TUITY, UMOBIPHO, 3aJIEXKUTh Bill BiKy. 3aCTOCYBaHHS OTO Y
Billi Bix 7 mo 12 Mics11iB MIPU3BOAWIIO O MaiiKe BIBiUi MEH-
Ioro pu3uKy po3ButKy LI/l 1-ro Ty MOpPiBHSIHO 3 IIpH-
IOMOM y OiIbII paHHi TepMiHu [4].

VY nianiTKiB BeJMKa KibKiCTh JOCTIIXKEeHb HE BUSIBUIA
3B’s13Ky Mix piBHeM 25(OH)D ta mouarkom LI 1-ro Tumy.
IIpote icHye 4iTkuii BruiuB BiTaMiHy D Ha po3Butok LIJI
1-ro Tumy B 0Cib MOJIOJIOTO BiKY, OCKiJIbKY HAsIBHICTh HU3b-
koro piBHs1 25(0OH)D 6yna 3HauHOIO Mipolo MOB’si3aHa 3
po3ButkoM LI/l 1-ro tumy [5]. OmHak, 3rigHO 3 JaHUMU
Cy4yacHOI JlitepaTypu, TPUIMHHO-HACTIIKOBUI 3B’SI30K €
HemnepeKoHIMBUM. 3 iHiroro 6oky, LIJI cam mo co6i mpu-
3BOJIMTh TAKOX /10 (Di3i0NOTiUHUX 3MiH, TaKUX SIK TTOCH-
JIEHHSI HUPKOBOI efliMiHalii Oinka, 1o 3B’s13ye BiTamiH D,
MOPIBHSIHO 3i 3M10poBUMU 0cobamu. ToMy 3HAYEHHS Tillo-
BiTaMiHO3y D sIK MyCKOBOTro MexaHi3My Jisl po3BUTKY LLJI
1-ro THITY 3aIMIIAEThC HEe3 sICOBaHUM [6].

BitamiH D Ta Lykposum aAiabert 2-ro tuny

Takox Oys0 rokaszaHo, 1o AedinuT BiTamiHy D He-
raTMBHO BIUIMBA€ Ha PE3UCTEHTHICTh 10 iHCymiHy. OTXe,
MPUITYCKaJIM OibII BUCOKUI pu3uk po3Butky LI/ 2-ro
THITy B 0Ci6 3 HU3bKUM piBHeM 25(OH)D. OgHak 3araiom
npuiiom BitTaMiHy D He IIpu3BiB 10 3HIKEHHST PU3UKY PO3-
BuTKy LIJI 2-rO TUMIY [7].

Y  HemomaBHbOMY  JOCHIIKEHHi, IIPOBEAECHOMY
A.G. Pittas et al., o crocyBasioch LI 2-ro Tury, nprusHa-
YeHHs BiTaMiHy D HeCcyTTEBO 3MEHIIMUJIO KibKiCTh HOBUX
Bunazakis LI/ mopiBHSHO 3 11a11€00 Y TPYIIi JTIOACH 3 TIOpy-
LIeHHSIM 0OMiHy ByrieBomiB. [1poTe BapTo 3a3HaUUTH, IO
JIMIIEe Y HeBEJMKOI YaCTKU Ialli€EHTiB piBeHb BiTamiHy D
oyB < 50 Hmonb/n (abo 20 Hr/mi). binbiie Toro, rimore-
TUYHUI eeKT JTiKyBaHHS, BAKOPUCTAHU JJI51 pO3PaXyHKY
po3Mipy BUOipKH, OYB BiTHOCHO 3HAYHUM (KoeillieHT He-
6e3neku — 0,75 nig rpynu Bitaminy D) [8].

OpHak pe3yJbTaTd IOCHIIKEHHS, IPOBEICHOTO Ha-
YKOBIISIMU TepHOIIJIBCHKOTO MEIUYHOTO YHIBEPCHUTETY,
SIKi poOMIM aHaji3 maHux maiieHTiB i3 LI 2-ro tumy 3
JiarHOCTOBaHUM neilluToOM ab0 HEJOCTATHICTIO BiTaMi-
Hy D, noBOAATH, 1110 PU NpU3HAYEHHI BiTaMiHy D B 103i
1800 MO/n0o6y Kypcom 3 Mmicsili BipOTiTHO MOJIIMIIIVINCS
MOKAa3HUKU BYTJEBOJHOTO Ta JIiMiIHOrO OOMiHY, III0 MpHU-
3BeJIO J0 MOJIIMIIEeHHS MOKa3HUKIB IKOCTI KUTTS 3a (hi3ud-
HUM KOMITOHEHTOM |[9].

Xoua, SIK BiTOMO, KiJbKiCTb BiTamiHy D, HeoOximHa
17151 e(DEKTUBHOTIO JIiIKyBaHHS Oe(illuTy i HeIOCTaTHOCTI
BiTaMiHy D, € iHAMBiIyaJIbHOIO, 3aJIEXXUTh Bil 6a30BOro
piBHsa 25(OH)D cupoBaTku, 3acBOIOBAHOCTI BiTaMiHy D y
JIIOIMHU, METa00JIi3My B MEYiHIIi Ta TIEBHOIO Mipoto — Bifl
NesKMX TeHEeTUYHMX OeTepMiHaHT. Y Talli€HTiB i3 HOp-
MaJIbHOIO a0COpOLIifHOI 3AaTHICTIO KOXHUI MpUiiomM
100 MO (2,5 Mkr) Bitaminy D cripusie minBuIleHHIO KOH-
nenTpauii 25(OH)D y cupoBaTui KpoBi IpuOJIM3HO Ha
0,7—1,0 ur/mu [10].

AiabeTnyHa peTuHonaris

PeuenTopu Bitaminy D Oynu ineHTU(]iKOBaHi B CiTKiB-
11i JIIOAMHU, Ta 0YyJ10 3’ICOBaHO, 1110 BOHU BilirpaloTh poJib
y maToreHesi miabetuunoi perunomnatii (JIP). Excrpecis
peuiernitopa BitamiHy D Mae 3HauHUIi BIUIMB Ha PO3BUTOK
CYIMH CITKiBKM OKa, OCOOJMBO ITil Yac iX JO3piBaHHS,
CMPUSIOYN CTa0ITBHOCTI IEPUIIUTIB i 30€pekeHHI0 €HI0-
teuito. Jledinut Bitaminy D pu3BOAUTH 10 MOTOBILIEHHS
0a3zanbpHOI MeMOpaHM Ta 3MEHIIEHHS KiJTbKOCTI TepUIIN-
TiB, 5IKi, SIK BBAXalOTb, 30UIbLIYIOTh MPOHUKHICTb CyIUH
citkiBkm [11].

IcHye HuM3Ka HMOBiIpHUX MeXaHi3MiB BIUIMBY BiTa-
MiHy D Ha po3Butok /[P, 30Kkpema 30iJbIlIeHHSI CUHTE3Y
NO B eHgoTeiaTbHUX KJIITMHAX, 3MEHILIEHHS OKCUa-
TUBHOTO CTPECY BHACIIIOK MOCUJIEHHS CUCTEM aHTUOK-
CHJIAHTHOTO 3aXUCTY Ta 3MEHILIEHHS aKTUBallii MOHOAMi-
Hokcuaa3. Takox MOXJIMBa perysiilisli KacKaay peakiliii
aKTHUBallii KOMIUIEMEHTY yepe3 3MeHIeHHs cekpelii C3
i3 amumnouutiB. Kpim Toro, Bitamin D 3MeHIiye mpo-
3anajibHuil i NpodiOpo3HUil edeKTH peHiH-aHTiOTeH-
3WH-AJIbJ0OCTEPOHOBOI CUCTEMHU IISIXOM CYIpecii TpaH-
cKpuIii peHiny [12].

Bitamin D Binirpae poaby natoresesi 1P takox uepe3
BIUUIMB Ha iMyHHY cucTeMy. PiBeHb nesiKrX 3amajibHUX LM -
ToKiHiB (TNF-a, TNF-f, IL-6 Ta inriditopa akTBaTOpa
IU1a3MiHoreHy- 1) migBuiyeTbes y nmauieHtis i3 L/ 2-ro
tumy. Bitamin D 3MeHIIye BUpPOOIEeHHS KiIbKOX Mpo3a-
manbHuX uToKiHiB (IL-2, IL-6, IL-8, IL-12 Ta TNF-a)
[13], a TakOXX YMHUTH OPOTU3AIATbHY Mil0, 3MEHIIYIOUUN
npoxidepaniio T-xemmepiB, T-IMTOTOKCHMIHUX JTiMPO-
UMTIB i npupoaHux Kijnepis [11]. BctaHoBieHo, 1110 aedi-
1uT BiTamiHy D acowLilo€eThCs 3 CYIMHHOIO eHI0TeIialb-
HOI0 TUCHYHKIIEIO Y AOPOCTUX CEPENHBOTO Ta MOXUIOTO
BiKY.

Huska mpoBeneHux MeTaaHasli3iB Mmokasaia 3B’SI30K
MiX HU3bKUM piBHeM Bitaminy D y mauienTis i3 LI 2-ro
TUITy Ta 30UIbIIEHHAM PU3MKYy BUHUKHeHHs JIP. 3Baxa-
I0YM Ha TOIIMpPeHicTh aediuuTy BitamiHy D Ta Hacminku,
sKi Hece [P, HayKOBIIi peKOMEHAYIOTh PO3LJISTHYTU MOX-
JIUBICTh 00cTeXeHHs1 XxBopux Ha LIJI 2-ro Tumy, skum 3a-
rpoxye aediuut Bitaminy D [14]. TIpote € pocmiKeHHs,
SIKi He MiATBEPMIKYIOTh HAsSIBHICTD 3B’SI3KYy MiX BiTaMiHOM
D ta peruHomnariero [15].

AiabeTnyHa Henponaris

JlexinbpKa HEIIOMaBHIX OOCTIMKeHb y mauieHTiB 3 LIJI
MIPOJEMOHCTPYBAIM 3HAYHUIA 3B’SI30K MiX Ie(illuTOM Bi-
tamiHy D, mapecresisimu i1 OHiMiHHSIM, a TaKOX HEBPOJIO-
TYHUMHU pO3JIaJaMU Ta TTapaCUMIIATUIHOIO TUCGHYHKITIEIO
[16]. Kpim Toro, HelmomaBHI CHCTEMAaTUYHUI OISO Ta
MeTaaHami3 1484 manientiB i3 L] 2-ro Tumy mpoaeMoH-
CTpyBaJlM HaA3BMYaiHO 3HAYHUI 3B’SI30K (BiTHOILIEHHS
maHciB —2,68) Mix gedinuToM Bitaminy D i po3BUTKOM
niabeTuyHoi mepudepuvHoi Heviporarii [17]. binbmr ge-
TaJlbHE JOCIIIKEHHSI 3 BUKOPUCTAHHIM eJIeKTpodiziono-
rii Ta TMoka3HuKiB Helipomartii lynepa 4 (DN4) mokasaio,
IO piBeHb BiTaMiHy D y cupoBaTiii KpoBi B 0Ci0 3 mepu-
¢epUuHOIO HelipomaTielo 3HaYHO 3HMKEHUI, TOMI SIK piBHi
CUPOBaTKOBOTO BiTamiH-D-3B’s13ytouoro 6inka (VDBP) Ta
peuenropiB Bitaminy D (VDR) ogHakoBi y xBopux Ha L1J1 3
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nepudepuyHoIo Heliponarieto Ta 6e3 Hei [18]. HenrogaBHo
nocnimkenHs: FIELD moka3zano, 1o aedinut Bitaminy D
oyB BustBiieHU y 50 % i3 9795 namienTis 3 LI/1 2-ro Tumy, i
BiH CTaB IIPEIUKTOPOM TTiIBUIIIEHOTO PU3UKY BUHUKHEHHSI
MiKpOCYIMHHUX YCKJIaaHEHb [19].

JIBoMicsiuHe JIiKyBaHHS BiTamiHoM D Ta/abo posysa-
CTaTUHOM BiJHOBJIIOBaJIO (DYHKIIIIO Ta apXiTEeKTypy He-
MpOHIB i 3MEHIIyBaJ0 3allajleHHs i amomnTo3 HeWpoHiB.
Lle Oyso minTBepMKEeHO IPUTHIYEHHSIM Y HeiipOHAX aKTHUB-
HocTi TNF-a, IL-18 Ta kacna3u-3 i omHOYaCHO 301JIbILIEH-
HaMm BMicTy Bcl-2 y cimnmanomy Hepsi. Lle cympoBomky-
BaJioch iHTiOyBaHHSM ekcripecii 6inkiB NICD1, Wnt-10a,
B-kareniny Ta TGF-fB, minBumenusaM Bmicty Smad-7 y
CiTHMYHOMY HEpBi, a TaKOX ITOCHJIEHHsSIM OioreHesy Ta
GbyHKIIi1 MiToXoHapil [20].

AiabetnyHa HedponarTis

OcTaHHIM 9acoM Bce Oiblle TOCTiIKeHb IeMOHCTPY-
BaJIM 3aXMCHY Jlit0 aKTUBHOI (hopMu BiTamiHy D Ta ii aHaso-
riB Ha (pyHKUii HUpoK. BupaxkeHa aHTUIIpOTeiHypiliHA aK-
TUBHICTb i podiaKTUKa MOIIKOKEHHS MTOAOIUTIB OyIu
BUSIBJIEHI Ha €KCIIePUMEHTATbHUX MOJEJSIX 3aXBOPIOBAHb
HUPOK Ha TBapMHAaX, BKJIIOYAIOUX MOJIETi OMHOCTOPOHHBOT
00CTPYKIIil ceuoBOY, 5/6 HepeKTOMI30BaHUX LIYPiB, MO-
Ienab HedpomarTii, COpUYMHEHY aapiaMilliHOM, Ta amoIl-
TO3, BUKJIMKAHUI aMiHOHYKJICO3UIOM ITyPOMILIMHY B MO-
nmoruTax [21].

Tpere HamioHalbHE OOCTEXKEHHS 3IOPOB’SI Ta Xapuy-
BaHHs (National Health and Nutrition Examination Survey
(NHANES) III) BusiBU10, 110 3HMKEHHSI KOHIIEHTpAIlii
25(OH)D mnoB’s3aHe 3i 30iIbIIEHHSIM YaCTOTU BUMAIKIiB
MiIBUILIEHHS BMIiCTy aJIbOyMiHY B C€4i B 3aTrajibHili TTOITyJIsi-
1ii. BcraHoBieHo 3B’5130K MiX aedinuTom BiTamiHy D Ta
niabetnuHo0 HedponaTieto. 3 mporpecyBaHHSIM AiabeTny-
HoI HedpomnaTii HegocTaTHICTh BiTamiHy D cTae 6iibIi cep-
ito3Hoto [22]. [TomupeHicts nediunty Bitaminy D € myxe
BUCOKOIO Y IMalli€HTIB i3 3aXBOploBaHHIMU HUPOK. Lle mo-
SICHIOETBCSI TUM, 1110 3HMKeHHsI akTuBHOCTi CYP27b1 B
enitesialbHUX KJIITMHAX MPOKCUMAJbHUX 3BUBUCTUX Ka-
HaJiblliB iHriOye BupoOGieHHs 1,25(0H),D,, nopyiyouu
npu uboMy dyHkuio peabcopouii 25(OH)D. BogHouac
MiABUIIIEHUI piBeHb (pakTOpa pocTy (hidpo6IaCTiB MPUTHI-
uye 6iocunTes 1,25(0H),D, [23].

Kuriniuni gocimkeHHS MoKa3aau, 110 MOKA3HUK BU-
XKMBaHHSl MAaLli€HTIB i3 XPOHIYHOIO XBOPOOOI HUPOK
(XXH) Moxe OyTu 30iibplIeHUII 32 paxXyHOK aKTHBHOTIO
JIikyBaHHSI BitamiHoM D, ockisibku nedinut Bitaminy D
€ OJIHUM 3 HallBaxKJIMBILIKUX (aKTOPiB pU3UKY IJIs Malli-
entiB i3 XXH [24]. Bitamin D Ta iforo aHajoru 3Ha4HO
MOKpPalIyIoTh (YHKIIiI0 HUPOK, 3MEHIIYIOTh CHiBBiIHO-
IIeHHS aJIbOYMiHY Ta KpeaTUHiHYy B CeYi Ta MOKpPAIIyIOTh
MIBUAKICTb KIIyOOUKOBOI (hinbrpailii B mamieHTiB i3 XXH
[21]. MexaHi3Mu 3a1exkaTh He TUIbKU Bil peryJisiiii piBHS
KaJbliito, pocdopy Ta nmapaTupeoinHOro TopMOHY y Kpo-
Bi, a il BiJl 3MEHILIEHHS KJTYOOUKOBOTO CKJIEPO3Y Ta iHTep-
cruniaabHoro gioposy [23].

[Mpy TMOIIKOMXEHHSX HUPOK TOIOLMTH CIYIYIOTh
OCTaHHIMU BOpoTaMu (ijbTpaliiiHoro 6ap’epa HMpPOK,
i iX MOIIKOMXEeHHs MpU3BeAe N0 BUHUKHEHHS IPOTEi-
Hypii, 1110 11e Oi/Nblle MOCUJIUTh MOIIKOIKEHHSI HUPOK.

JliabeTnyHa HedpomaTisi BBa>Ka€ThCS OAHUM i3 MOAOLIM-
TapHUX 3axBopioBaHb [25]. [lomonuTH, 1110 CTAaHOBIATH
30BHIIIHIN 1Iap KiIyOOuKoBOI ¢isbTpalii, € BUCOKOIM-
¢epeHLilloOBAHUMHU eMiTediaJbHUMU KJIiTUHAMU B Oa-
3aJIbHil MeMOpaHi Kiiyoouka. BoHU BimirpamoTh KJIt040-
BY POJIb Y PeTyJslii K1yO0ouKoBoi (iabTpallii B HUpKax.
BigpocTku cTONM € BaXJIMBOIO YaCTUHOIO KJTyOOUKOBOTO
dinbTpyrodoro dap’epa, 3amobiraroun ¢insrpanii 0iJIKiB
Ta iHIIMX MaKpOMOJIEKYJ ¥ cedi [26]. 3a neaKuMu JaHu-
mu, 1,25(0OH),D, Moxe crnpusatu excrnpecii HeDpPUHY,
IO € KJIIOYOBUM KOMITOHEHTOM IIiIIMHHOI miadpparmu,
YTBOPEHOI MiX CYCiTHIMM TepexpelleHUMN BiIpOoCTKa-
Mu ctonu [27].

AHTuTpoTeiHypiitHuit edekT BitamiHy D Ta iioro aHa-
JIOTiB 3YMOBJICHUU TPUTHIYEHHSIM amnomnTo3y MOJO0LU-
TiB, CIPUYMHEHOTO TillepriikeMieio. BueHi BusBuan, 1o
1,25(0H),D, mpurHiuye anonrto3 MOAOLMTIB, iHIyKOBa-
HUI BUCOKMM piBHEM INIIOKO3H, CKacoBymuu (ocdopu-
moBaHHs1 ERK (extracellular signal-regulated kinase), iH-
rioyroun akTuBHicTb p38 [27].

JlocnimHUKY TTpOBeN MeTaaHalli3 3 METOI OIiHUTH
BIUIMB 100aBOK BiTaMiHy D Ha ¢yHKIIil0 HUPOK, 3amna-
JIEHHSI Ta KOHTPOJIb INIiKeMil y XBOpPUX Ha Oia0eTUIHY
Hedpomnarito. Pesynbratu mokaszanu, 1o g00aBKU Bi-
TaMminy D, BKIIOYalouM KaJbLIUMTPion Ta andbghaKalblr-
non i 1,25(0OH),D,, cnpaBnsiioTb KOPUCHUIA BIUIMB Ha
OiTOK y n0o0OBill cedi i1 iHAEKC 3aIajeHHsT Ta 3MEHIIY-
10Th C-peakTUBHU OiN0K, ajie He BIJIMBAIOTh HAa PiBeHb
IJ1iKO3UJbOBAHOIO T€MOTJIO0iHY, CUPOBAaTKOBOIO Kpe-
aTUHIHY, IIBUAKICTh KIyOOUYKOBOI (DibTpallii y XBOpUX
3 miabeTmyHOIO Hedpomartieio. KpiM Toro, anami3, 3a-
CHOBaHMI Ha pPi3HUX THUIIaX A00aBOK BiTamiHy D, mo-
Ka3aB 3HauHe 3HMXXEHHS MIBUAKOCTI eKCKpPelil abOoyMi-
Hy 3 ceueto Ta TNF-o y manieHTiB, SKMM MpU3HavYaId
KajapuuTpion [28].

[NapakanabLiMTOJ, aHaJOT BiTaMiHy D TpeTbhoro moxko-
JIIHHSI, IIUPOKO BUKOPUCTOBYETHCS 7151 TPODiTaKTUKU Ta
JIiKyBaHHS AiabeTuyHOi Hedpomnarii, 1110 MPU3BOAUTH 10
MEHIIIOI KiJIbKOCTI eIi3oaiB rimepdocdaremii Ta rimep-
KaJIbIIiEMil TOPiBHSIHO 3 KanbLuTpiosioM [29]. [Tapakans-
LIUTOJI CIIPABJISIE TJIEMOTPOITHY i aHTUOKCUIAHTHY [Tit0 HA
KIITHHHUM roMeocTas. Y 2010 poiri MaciuTabHe paHIOMi-
30BaHe KOHTpoJiboBaHe nochiimkeHHss VITAL nokasaio,
1o SK y namieHTiB i3 LI/l 2-ro tumy, Tak i y XBopux Ha
niabeTMUHY Hedpomnarito, sIKi MPOTITroM 24 TUXHIB OTpU-
MyBaJii 2 MKT MapakajblUTOJY, 3MEHIIUIACH 3ATUILIKOBA
ekckpelist anbOyminy. [IpoTsirom yciei ¢da3u JgikyBaHHS
IIBUIKICTh €KCKpellil abOyMiHy 3 ceuelo TaKOoX 3HAaYHO
3HM3WIACS i TOocsriia CBOro miky — 28 % Ha 12-my TuxX-
Hi. Kpim Toro, cuctosiuHuii aptepialbHUI TUCK 3HAYHO
3HU3MBCSI Ha 4-My TUKHI, a TOTIM 3aJUIINUBCS CTa0iIb-
HuM [30].

AiabeTnyHa ctona

JiabeTnyHa croma — TsDKKe yckiamHeHHs LIJI, 1o
MOXe MPU3BECTH 10 iHBaJIiAMU3allil BHACTITOK aMIyTallil
KiHUiBKU. lle yckilamHeHHsl crpaBiis€ 3HAYHUWI BIUIMB
Ha Qi3UYHMUI i ICUXOEMOLIHNN CcTaH MallieHTa, a foro
JIIKyBaHHSI TTOTpeOy€e 3HAUHUX KOIUTIB, TOMY TOIIYK MPO-
(iTaKTUYHUX 3aXOMdiB € AyXXe aKTyaJlbHUM. MeTaaHalis,
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onyosikoBaHuit y 2019 poili, 1eMOHCTpY€e 3B’SI30K Mix
BiTamiHOM D Ta cMHIpOMOM N1iabeTUYHOI CTOMM i 3a3Ha-
yae, 110 3HayHuii aedinut BitamiHy D moB’si3aHumii 3i
30iJbIIEHHSIM PU3WKYy BUHUKHEHHS 1Ii€l martojorii [31].
Bitamin D Bimirpae 3axvicHy pojib B iMyHHIl Ta CyTMHHII
cucTeMax, IMoKpalllye IlliKeMiuyHUiA KOHTPOJIb i 3ar0l0BaH-
Hs1 paH [32].

IIlomo MexaHi3MiB i, TO BiZoMo, 1110 BiTaMiH D moxke
iHriOyBaTH mpoJigepamnito T-1iM@oUnTIB i raTbMyBaTH ce-
kpettito T-xeanepHuX LMTOKIHIB 1-To TUIy (HampuKIaj,
v-iHTepdepoHy Ta iHTep/eiiKiHy-2), IpU LIbOMY MPUCKO-
prooun BUPOOJIeHHST T-XeJNNepHUX LUTOKIHIB 2-TO THUITY
[33], 1m0 3yMOBIIOE OiMbIN MIBHMAKE 3aro€eHHs paH [34].
IHIIEe moCHimKeHHS MoKa3ajo, IO KaJbLUTPios, Haii-
aKTUBHIIIMI MeTaOoJIiT BiTaMiHy D, He TilbKU 30i7blIy€E
MIPOAHTIOTeHHI (paKTOpM B KEPAaTUHOLIMTAX, aje i iHIyKy€E
eKCIPecilo aHTUMIKPOOHMX MENTUAIB Ha MOJEi 1iabeTny-
Hoi cTonu [35].

KniniyHi pocmimkeHHsT BUSIBWIM TTO3UTUBHUI BILIUB
BiTaMiny D Ha Bupa3ku niabeTuyHoi cTomu. A came: mpu-
itom 50 000 O/ xoxHi 2 THXKHI TIPOTITOM 12 THXKHIB 3Ha-
YHO 3MEHUIYE JOBXUHY, IIMPUHY Ta NIMOMHY BUpa3Ku. Jla-
0OpaTOPHO BM3HAYAIM 3HVKEHHSI KOHIIEHTpAIlii iHCYJIiHY,
riikoBaHoro remorno0iHy (HbAlc), minBuieHHsT 4yyTiu-
BOCTi 10 iHcyiHy Ta 3HKeHHs JITTHIL, C-peakTuBHOrO
6inka i [IIOE [36]. AHaJoTiuHi JOCTIIKEHHS 3 CyTbhaToM
uMHKYy [37], omera-3 XXupHuUMU Kuciaotamu [38] Ta cynb-
darom Marniwo [39] mokazanu nemo ripiii pe3yabraTi 3a-
TOEHHSI BUPA30K.

CkpuHiHr aediuuty Bitaminy D Ta BxXXMBaHHSI MOTO Y
BUTJISAII TIETUIHUX OOABOK MOXYTh OYTM KOPUCHUMM JIJTSI
npoiIaKTUKY BUHUKHEHHSI BUPa30K MiaOeTUYHOI CTOIU
Ta MOJIIIIIIeHHS TporHo3y mamieHTiB 3 LIJI 2-ro tumy [34].
Taxox BiTamiH D Moxe 0yTu 6a>kaHUM TOAATKOM Yy KOMIT-
JIEKCHI Tepamii CMHApoMY diabeTudHoi cTomnu [32].

BucHoBkMU

Bitamin D He Tiibku Oepe ydyacTb B OOMiHi KasbLilO0
Ta bocdopy, ae i1 BIauBa€ Ha OOMiH IJIIOK03u. MOHITO-
puHT piBHS BiTamiHy D € BaxuymBum B oci6 i3 IIJ1 1-ro Ta
2-I0 TUMIB, OCKIJIBKM OTO AedilluT/HEeqI0CTATHICTh MOXE
OyTH TIPEAMKTOPOM PO3BUTKY MiKPO- Ta MAKPOCYJIUHHUX
yckiaaaHeHb. Kopexiist piBHs BiTaMiHy D mpu3BOaAUTbH 10
MOJIIIIEHHST CTaHy MAaIli€HTIB i3 Mia0eTUYHOIO PETUHO-
MaTi€el0 BHACHINOK 3MEHIIEHHSI CYTMHHOI €HIOoTediaab-
HO1 nucyHKIIi, 3 HeliponaTielo — 3aBASIKA 3HUKEHHIO
arornTo3y HEeMpOHiB, a TaKoX i3 HedpornaTielo — 3HU-
KYIOUM KJIYOOUYKOBUI CKJIEPO3 Ta iHTepCTULiadbHUMR
¢i6po3. Hopmamizamis piBHs Bitaminy D y mamieHTiB i3
CUHAPOMOM JiabeTUYHOI CTOIM 3a0e3Ieuye MPUCKOPeH-
H$I 3aTOEHHS paH.

IlepcnieKTMBHMMU € paHIOMi30BaHi IJ1a1e00-KOHTPO-
JIbOBaHI MOABIMHI CIiMi KJHIYHI TOCTIIKEHHSI 3 METOIO
MOIAJIBIIIOTO BMBUCHHSI MeXaHi3MiB BIUIMBY BiTaminy D i
BU3HAUYEHHST IOro HEOOXiAHOI aleKBaTHOI 03U IS Malli-
€HTIB i3 IlYKPOBUM Iia0eTOM Ta MOT0 YCKJIaAHEHHSIMU.

Konduikr inTepeciB. ABTOpM 3asIBJISIIOTH MPO BiaCyT-
HicTb KOHMJIIKTY iHTEpeciB i BlacHO1 (hiHaHCOBOI 3allikaB-
JIEHOCTI TIPY MiArOTOBIi JAHOI CTATTi.
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Vitamin D and diabetes mellitus

Abstract. Vitamin D is a very important prohormone that needs
for maintaining homeostasis and harmonious work of the endo-
crine system. This review article shows the impact of vitamin D
on diabetes mellitus and its complications, such as diabetic retin-
opathy, nephropathy, neuropathy, and diabetic foot. The authors
used databases PubMed and Google Scholar to find literature
data. The review determines the benefits of vitamin D supple-
ments to correct mineral, carbohydrate, and lipid metabolism.
The results of several meta-analyses are presented, which both
confirm the relationship between vitamin D deficiency and dia-
betes mellitus or doubt its existence. The probable mechanisms of
vitamin D influence on the development of diabetic retinopathy
at the cellular and molecular levels are highlighted. In particular,
the effect of this vitamin on the immune system through the regu-
lation of cytokine levels is demonstrated. A significant association
between vitamin D deficiency and the development of diabetic

peripheral neuropathy has been shown. The effect of vitamin D
supplements on renal function, inflammation, and glycemic con-
trol in patients with diabetic kidney disease has been demonstra-
ted. The authors analyzed the effect of vitamin D compared with
other nutrients on the treatment of diabetic foot ulcers. The im-
portance of vitamin D for improving glycemic control and wound
healing is emphasized. In conclusion, the screening of patients
with diabetes mellitus for vitamin D deficiency and the use of this
supplement to prevent and treat microvascular and macrovascular
diabetic complications are recommended. Randomized, placebo-
controlled, double-blind clinical trials are promising to further
investigate the mechanisms of vitamin D exposure and determine
the appropriate adequate dose for patients with diabetes mellitus
and its complications.

Keywords: vitamin D; diabetes mellitus; diabetic retinopathy; dia-
betic neuropathy; diabetic nephropathy; diabetic foot syndrome
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AiabeTnyHa peTUHonarTia:
nepcneKTuBu AiKyBOHHS

HiabernyHa petuHomnatisa (I P) Ha 1ii ykpoBoro mia-
oety (LIJ1) 2-ro Tury — oiHa 3 OCHOBHMX MPUYUH CJIIMIOTH
y noxuiomy Biui [1]. decTpykiist Makyau (HaOpsiK, HeO-
BacKyJsIpu3allisi, pyOIloBaHHsI) — Hal4YacTila IpuIruHa
nopyiieHHs 3opy y nauieHTi i3 L. Llg maTonorist pagu-
KaJIbHO HE JIKYEThCS. 3a JOIOMOTIOIO IEBHUX IMPOLEAYP
(antu-VEGF Teparnis (Teparist 3a 1OTOMOTo0 aHTUTIN 10
dakTOopa pPOCTy SHAOTENi0 CYIMH), Ja3epHa KoaryJsiilis,
Xipyprist) MOXHa JIUIIIE CIIOBUIBHUTH BTpaTy 30py [2].

30JI0TUM CTaHAAPTOM JIiKyBaHHsI Ha ChOTOJHI BBaXa-
etbcsa aHTU-VEGF Tepamisi, ska 3MeHIye HaOpsK i Heo-
BacKyJisIpu3alliio B MakyJji. [IpoTe 3HauHa yacTWHA Ialli-
€HTIB 3aJIMIIAETHCSI HEUYTIMBO 10 aHTU-VEGF Tepartii,
IO TAKPECTIOE YIaCTh iHIMMX IMAaTO]i3i0NOTiYHNX MeXa-
Hi3MiB Y PO3BUTKY AECTPYKILil MAKYJIH.

110 Te3y miaTBepIXKy€E HACTYITHE: BUUiKyBaJlbHA TAaKTH-
Ka y JikyBaHHi [IP 3 makynsipHum HaOpsikoM (OaraTolieH-
TPOBi paHIOMi30BaHi JoCaimKeHH [3]) nae Kpalili Bizyalb-
Hi Ta aHATOMIYHi pe3y/JbTaTH y BiIyIaJIeHOMY Tepioji, HiX
arpecuBHa iHBasuBHa Tepamnisi (aHTu-VEGF npemnaparu,
JIa3epHa KOoaryJisiis).

[MpuBeprae yBary i Toii ¢akr, 1o rnpu P makynsipHuii
HaOpsIK BUHMKAE Ha OyAb-sIKiil ii cTafii, IK Ha MOYaTKo-
Bil1, Tak i Ha KiH1IeBiii. MoXHa 3po0MTH BUCHOBOK: TIPOLIEC
KOHTPOJTIOETHCS HE CITKIBKOIO, a, CKOpIIlIE 3a BCE, MO3KOM.

Huni npuynHM BUHUKHEHHSI OYHMX XBOPOO, Y TOMY
yucii AP, no kiHug He 3’sicoBaHi [3].

Mu BBaxkaemo, 110 TpUTepOM O(TaIbMOMNATOJIOTI]
€ cnabkictb akomonaiiii [4]. fkiio y meBHOMy mepiofi
SKUTTST 3iHULISI HAIMIpHO 3BYXXYETbCS (XPOHIUHUI CTpec,
MEPEOXONIOMKEHHSI, TeperpiBaHHs, TilTOAWHAMIs, IIKiI-
JIUBI 3BUYKM), BiJICTAHb MiXK €KBAaTOPOM KpMINTAJIWUKA i
LUJIiapHUM TiJIOM CTa€ MEHIIOIO 3a BiKOBY HOPMY, LIMH-
HOBI 3B’3KM JEII0 MPOBUCAIOTh, 1X BIUIMB Ha KPHILTa-
JIMK OCJIa0JII0€ThCsI, 00’€M aKoMomallii 3MEHIIYETHCS.
OckinbKy akomomailis (3MaTHICTh CKaHyBaTH HeOE3IeKy
Ha pi3HUX BiICTAHSX) BilirpaBaia BUpilllaJbHy POJib Y BU-
>KMBaHHI JTIOAWHU SIK BUIY B IIPOLIECi €BOJIIOLIIT, MO30K PO3-
pOOUMB KOMIIEHCATOPHI peakilil, 37aTHi TOJIETIIIUTH pOOOTY
ocnabjeHoi akoMoallii.

Yci ouHi XBOpOOM y IMOYATKOBIl CTamil cipssiMOBaHi Ha
3a0e3reueHHsT 30iIblIeHHST 00’eMy akomomauii. Ao
e BimOyBa€ThCsI, MATOJOTIYHMIA IIPOLIEC CTAOLTi3y€EThC,

SKIIO Hi — BimOyBa€ThbCcs XPOHIUHE MIPOTPECYBAaHHS 3a-
XBOPIOBaHHS (KEpaTOKOHYC, MioMisl, KaTapakTa, r1aykoMa,
YBeiT TOII10).

PosrnstneMo Buknanene Buile Ha mpukiami [ P.

YV mouaTkoBili cTafii mpouecy — HemnpoJigepaTuBHOI
JIP — crocTepiraerbcs IIoMipHe 3HIKEHHSI TOCTPOTHU 30DY.
AKIIO 1bOro JOCTATHBO ISl BiTHOBJIEHHS aKOMOJALIIITHOT
3MaTHOCTI oKa (Ha TJi KommeHcoBaHoro LIJ1), mpoiuec y
CiTKiBIIi cTabini3yeTbes. SIKio opraHizm ocnadneHumii (LIJ1
HEKOMIIEHCOBAaHUM, 3 YCKJIIAMHEHHSIMM) i aKOMOAaLiiiHIIA
M’SI3 TeX CIaOKUii, PO3BUBAETHCS MaKyJSIPHUI HaOpSsIK,
JP niepexonuTs y npoJiihepaTUBHY CTadil0.

JI71s1 «BiTKITIOUEHHSI» MaKYJIH € 1IIe OMHEe OOIpyHTYBaHHSI.

30poBUii aHaJi3aTop AyXe eHepro3arpaTHWii: Moro
pobOTY OOCIYrOBYIOTH 6 TIap 4YepEmHO-MO3KOBUX HEPBIiB
(rmonoBuHa i3 12 HasgBHMX). OCKiIbKM akoMojaliiHUi
M’13 — OIWH i3 HallaKTMBHIllMX B OpraHi3Mi, mpu Horo
IUCc@YHKIII MO3Ky Tpeba BMKOHYBAaTH 3HAYHO OiTbIIMIA
00’eM pobOTH.

Konu 3aranpHmii cTaH opraHi3aMy TSKKUM, MO30K Ha-
Mara€eThCs TOJIETIIUTH COOi KUTTSI — OJIOKYBAaTH 30pOBUIA
aHajizaTop (1100 MPUAIIMTY Oiblle yBaru iHIIMM XUTTE -
BO BaXJIMBUM opraHam i cucremam [3]). Mozok Bubupae
pi3Hi LLIsIXM OJIOKYBaHHSI 30pOBOTO aHajizaropa (MOTO-
PHOI i CEHCOPHOI 110r0 YacTHH): MapaJliTidHa KOCOOKICTb,
napaJiTUIHUI Mipia3, OKJII03is CYAWH CiTKiBKM i 30pOBO-
ro HepBa, ONTUYHUIA HEBPUT, AipyacTuii pO3pUB MaKyJu,
BiJllIapyBaHHsI CiTKiBKU, reMOMTajibM, METacTa3u y 1IeH-
TpaJIbHY YaCTMHY OYHOT'O JHA (P OHKOJIOTII) TOLLO.

'V KOXXHOMY BUITaJIKy MO30K IIPOPAXOBY€E HAMOIIbIII ep-
TOHOMIYHUI LIJISIX «BiIKJIIOUEHHSI» 30pOBOi CUCTEMU, 11100
He 0yJ10 BUCHAXKE€HHSI MO3KOBUX IIPOIIECIB, 1110 Peali3yeTh-
csl 'y HEeHpoTCUXiyHUX (BKJIIOYAOUM JEeMEeHIlil0) i/a0o co-
MaTUYHUX XBOPOOax.

[leBHO, BKa3aHi MeXaHi3MU KOHTPOJIIOIOTHCSI Ha TEHE-
TUYHOMY PiBHi.

OnuH i3 BUIiB 0J0KY 30pOBOi CUCTeMU — HAOPSIK Ma-
Kyu (pi3ke 3HUKEHHSI LIEHTPaJIbHOTO 30py). OCKIJIbKY 11e
TMOJIETIIYE pOOOTY MO3KY, CyJacHe JIiIKyBaHHSI MaKyJIsIpHO-
ro HaOpsKy He ma€ 6axkaHux (yHKIIOHAJIBHUX PE3YJIbTATIB.

Sxkuit Buxin i3 curyanii? Iligkasky Ham 1ae npupoja.
3axBOPIOBAaHHSI CiTKiBKM i 30pOBOro HepBa 4acTO CYIIPO-
BOJIKYIOThCSI a)epEHTHUM 3iHMYHUM Ae(DEeKTOM — 3iHULIS
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po3lIKupeHa, c1abKo pearye Ha CBiTJI0. Mo030K IOKa3sye,
1110 iloMy TIOTPiOeH CIOKil akomoallii (iHHepBallist M’sI3iB
paiiTy>kKu i akoMomaliifHOro M’s13a CUHEpriuyHa).

SKII0 MpOBOIMTY JIIKYyBaHHS IMATOJIOTIl 3aAHBOTO Bil-
JILTy OKa Ha TJIi IMKJIOTIJIETii, TO My OyIeMo JisITU B iHTepe-
cax MO3KY (IOJIETIMO oMy poOOTy: eKOHOMIsI pecypciB,
SIKi 3a3BMYail BUTpayaloThCsl Ha akoMoallito). Tomy QyHK-
LiOHAJIbHI pe3yJIbTaTU JIiKyBaHHS IIOBUHHI OyTU OiJIbII BU-
COKMMM, HiX IIpY CTaHOAPTHI Tepartii.

Y Hac € MO3UTUBHUIA TOCBiA: MU JIIKyBaJy MaTOJIOTIIO
30pOBOTO HepBa (MEepeaHIo illleMidyHYy HeipOONTUKOMa-
Tit0, ONTUYHUI HEBPUT), OKJIIO3il0 BEH CiTKiBKM Ha TJi
LUKJIOTIETii (CyMiCHO 3 HOCIHHSIM COHIIE3aXUMCHUX OKY-
JsipiB) [4, 5]. BisyanbHi pesysnbratv Oyjay BUIIUMU i J10-
CSITaJIUCh 3a OiNbII KOPOTKi CTPOKM, HiXX Y KOHTPOJbHIM
Ipymi, e BUKOPUCTOBYBajJach TpaaullifiHa Tepalrisi 0e3
LIUKJIOTIJIET].

Mu BBaxkaemo, 110 y BiagajeHOMY Tepiofi MOLIbLHO
MPOBOJIUTH JIa3epHUI Miapia3, 11100 He OYyJI0 YMOB /ISl BU-
HUKHEHHSI CJTaOKOCTi akoMofallii y MaitOyTHboMY (TTpy Hal-
MipHOMY 3BYXXeHHi 3iHmili). Po3mmpeHHio 3iHuLi crpusie
TaKOX 310POBUIA cIOCiO XUTTH [5].

IIpu boMy cJ1im 3BepHYTH yBary Ha TOM (pakT, 110 CiT-
KiBKa € OCOOJIMBOIO CTPYKTYPOIO SIK YacTMHA MO3KY, BU-
HeceHa Ha nepudepito. ToMy posnaau y CiTKiBLi MOXYThb
CBIMUWTH, HATIPUKIIA, TPO 3HWXKEHHS KOTHITUBHUX 3[li-
OHOCTEI.

OnHUMM i3 CUCTEMHHUX YCKJIQIHEHb YCIHIIIHOI aHTH-
VEGF Tepartii HaOpsiKy MaKyJIM € TPOMOOEMOOTii: iHCYJIET,
iH(papKT. SIK 11e MOXKHA TPaKTyBaTH y CBITJIi BUILIEBUKJIAE-
Horo? Ha Ham moryisia, mpyu HU3BKKX pecypcax MO3KY ITiI-
BUILIEHHSI TOCTPOTU 30pY (TOOTO pO30JIOKYBAHHS 30pOBOTO
aHajizaTopa) MPOBOKYE <«BIOIKIIOYEHHS» XUTTEBO BaXKIM-
BUX OpraHiB — MO3KY, ceplisl. [HIIMMuU cioBaMu, opraHizm
XOTiB CIUIATUTU YAaCTKOBOIO CJIMOTOIO 32 CBOE BilIHOCHE
Oarorostyyust (3 IBOX JIMX BUOpATH MEHIIIE), a MU, TiIBU-
LIMBIIY TOCTPOTY 30py B pedynbrati aHTu-VEGF Ttepartii,
He Iaau oMy 11e 3poouTu. | Tomi movyaanuck cepiio3Hi mpo-
0J71eMU B pOOOTi OpraHi3my.

Tomy nmkiIomuieris mpu JiKyBaHHi IATOJOTii MaKy/u
MOBUHHA OyTH TPUBAJIOIO, 3 MOCTYIMOBOIO BiJIMiHOIO, 11100
MO30K MaB 4ac afalTyBaTUCh 10 PO30J0KYBaHHS 30pOBOI
CUCTEMU.

SKio pecypcu MO3KY BUCHaXeHi, TO, OU€BUIHO, 110
111 MO3KY (i OpraHi3my B LIJIOMY) Kpallle «[TOraCUTU» OKO,
00 MiATpMMATH MisSUIBHICTh iHIIMX XUTTEBO BaXKIIMBUX
OpraHiB i CUCTEM Ha HaJIeKHOMY PiBHi.

B imeani moBuHHiI OyTM po3po0JieHi BUCOKOYYTIMBI
iHTerpaJibHi MOKa3HUKU pOOOTH MO3KY i BUSIBJIEHA iX M-
HaMiKa 3aJIe>XKHO BiJl CTaHy CiTKiBKU (0€3 ypaxKeHHsI MaKy-
JIM — 3 YpaxkKeHHSIM MaKyJI1) y JIOAel pi3HOTO BiKY i CTaHy
3710pOB’S.

Toni Oyne 3po3ymiso, y sSIKMX BUITafKax MaTOJIOTIl CiT-
KiBKM O(TaIbMOJIOTM MOXYTh TPUBAJIO OOPOTHCH 3a ITi/I-
BUILEHHS 30pOBUX (DYHKIIi, a B IKUX (PE3UCTEHTHUIA Ha-
OpsIK MaKyJIu TOIIO) Iie 0e3IMepCIeKTUBHO, OCKIIBKI IIPU
3HAYHOMY ITiIBUILIEHHI 30py B 0CJIabJIeHOMY OpraHi3Mi Mo-
XKyTb HACTYIIMTH HEOOOPOTHi 3MiHU, SIKi MOTipILIATh 1OT0
BWDKMBAHHS, i MO30K, He 3alliKaBJIeHUI y TakKiil cuTyallii,
BCE OTHO «ITOTACUTh» XBOPE OKO.

OTXe, HaMU TEOPETUYHO OOIPYHTOBAHO, 1110 Tepartisi
aToJIOril CiTKiBKM (Y TOMY YMCIIi 1iabeTUYHOI peTUHOMA-
Tii) Ha TJIi «BUKJIIOYEHOI» aKoMoallii (a B IMOJAIbIIOMY —
JIa3epHOTO Miapia3y) Moxe 3a0e3MeYnTH TTeBHUI MPUpPICT
30pOBUX (DYHKIIiMi HE TUIbKM Y KOPOTKOTPUBAiii, aje i y
NIOBroTpuBatiii nepcriektusi. Llift crpaTerii moBUHHI nepe-
IyBaTU INIMOOKI HEMpodi3ionoTiuyHi JOCTiIKEeHHS.
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27 xoBTHA 2021 poky BunoBHWocs 50 poKiB Big AHSA Hapo-
IPKEHHA AuvpekTopa YKpaiHCbKOro HaykoBO-MPaKTUYHOMO LEHTPY
E€HOOKPWHHOI Xipyprii, TpaHCcMnaHTaLii eHOOKPVHHMX OpraHiB i TKa-
HYH MO3 YkpaiHu, JoKTopa MegmMyHUX Hayk, npodhecopa, 3acny-
XeHoro nikaps Ykpainn Onekcangpa AHgpiiosuya ToBkas.

Micna 3akiH4eHHs y 1999 poui MegnyHoro dakynstety Ne 2
HauioHanbHoro megun4Horo yHisepcutety imeHi O.0. boromonbus
O.A. ToBKaw HaB4aBCA B iHTEPHATYPI 3a haxoMm «xipypris». 3 nto-
Toro no 4epeeHb 2001 poKy npautoBas Ha rnocagi Nikaps-xipypra
xipypriyHoro BigaineHHs KUiBCbKOI KNiHIYHOT NiKapHi LWBNAOKOI Me-
OWYHOI ONOMOT .

Bca nopganblia HaykoBa Ta MpakTuyHa OisnbHicTe OnekcaH-
apa AngpiioBuya ToBkas moe’s3aHa 3 YKpaiHCbKMM HayKoBO-
NPaKTUYHUM LEHTPOM eHOOKPWMHHOI Xipyprii, TpaHcnnaHTauii eH-
OOKPUHHMX opraHiB i TkaHnH MO3 YkpaiHu, fe BiH MpOWLLIOB YCi
CXOAMHKMN HAyKOBOro Ta MNPOMECIHOro pocTy.

HaykoBo-neparoriyHy pisnbHicte O.A. ToBkan po3anodvas
Ha nocafi MOMOALIOro HaykoBOro ChiBpoGiTHMKA BigAiny eHao-
KPUHHOI  Xipyprii YkpaiHCbKOro HayKOBO-NMPaKTUYHOrO LEHTPY
€HOOKPWHHOI  Xipyprii, TpaHcnnaHtauii eHOOKPUHHMX OpraHis i
TKaHuH. B 2008 poui 3axvcTvB KaHAMAATCbKY AucepTauiio Ha
Temy «ABTOTpaHCMAaHTauis TUPEOiAHOI TKaHUHU y pPaHHbOMY
nicnsonepauinHomy nepiofi B XipypriYHoMy fliKyBaHHi [BOGIHHOMO
6araTtoBy3noBoro 306a» Ta 3000yB HAyKOBUIW CTyMiHb KaHOW-
AaTta MeauMyHUX Hayk 3a creuianbHicTio «Xipyprisi». B 2015 poui
O.A. ToBKato NPUCBOEHO BYEHE 3BAHHA CTApLLOro HayKOBOro ChiB-
PO6ITHMKA 3i CreuianbHOCTI «Xipypris».

Pes3ynbTati noganblloi HayKoBOI Ta MPaKTUYHOI [isiNbHOCTI
O.A. ToBkas ysaranbHeHi B JOKTOPCbKIl AncepTauii «3axsopto-
BaHHA HaJHUPKOBMX 3ar103 Ta iX XipypridHe nikyBaHHs i3 3acTocy-
BaHHAM BigeoeHZockoniyHux onepadin». Y 2020 poui O.A. ToBkaw
30006yB HayKOBWI CTYMiHb AOKTOpa MeAMyHUX Hayk 3a creuianb-
HiCTIO «Xipypris», a B 2021 poui piweHHam MOH VYkpainn nomy
6yno NPUCBOEHE BYEHE 3BaHHA npodecopa.

1 X0BTHA 2018 poKy KonektTns YKpaiHCbKOro HaykoBO-rnpak-
TUYHOrO LIEHTPY EHAOKPUHHOI Xipyprii, TpaHcnnaHTauii eHAOKPUH-
HWX OpraHiB i TKAHWH Ha BMOOpax KepiBHVKA yCTaHOBW NpOroso-
cyBaB 3a Onekcangpa AHgpirioBuya ToBkas.

B 2020 poui O.A. ToBKato NPUCBOEHO 3BaHHSA «3acnyXeHui
nikap Ykpainu».

O.A. ToBKaW TakoX 3aiMaeTbCs BUKIAAALBKOI HisNbHICTIO B
HaujionansHomy megnyHomy yHiBepcuteTi imeHi O.O. Boromonbus
Ha kadenpi xipyprii, aHecTesionorii Ta iHTeHCMBHOI Tepanii da-
KynbTEeTY NicnaguniIoMHOi OCBITW.

O.A. ToBkar € rofnoBHUM pepakTopoM XypHany «KniHiyHa
E€HOKPVHOMOrif Ta eHAOKPUHHA Xipypris», YneHOM pefdakuinHol
konerii XypHaniB «[pobrnemu eHOOKPUHHOI natonorii», «EH-
OOKpUHOMOrif», «MiKHapOAHUN EHOOKPUHOMONIYHUIA XKypHas».
HeopHopa3oBo BMCTyNaB 3 AOMOBIAAMW HA YUCIIEHHMX HAYKOBUX
MeanyHMX hopyMax y pisHUX KpaiHax csiTy. ABTop noHag 80 ny6-

-npakmu4#o2o yenmpy
Hmayii eHOOKpUHHUX

un MO3 Yxpainu npogpecopy

Onexcanopy Anopiuosuty

ToeKkato —

{ Y —

niKauin y BITYNSHAHWX | 3aKOPAOHHUX HAYKOBMX BUOAHHSX, BOCb-
MW naTeHTiB YKpaiHu Ha KOPUCHY MoJersb.

Y 2018 poui npoxoavB KriHiYHe cTaxyBaHHA «Advanced
thyroid surgery» (Fpau, AecTpis). Mae cneujanisauii 3 xipyprii, oH-
Kororii 1 oprari3auii Ta ynpasniHHS OXOPOHO0 3[0poB’s. EkcnepT
MO3 YkpaiHu 3i cneujanbHOCTi «EHOOKPUHOMOTiA».

O.A. ToBkan — KBanicikoBaHuin nikap, xipypr, OHKonor, no-
CBiA4eHNI, epyaoBaHnii haxiselp, negaror Ta ynpasniHeLb, SK1ii
KOPUCTYETLCA MOBArok0 cepef, Koner, criyxadis, CTyAeHTIB i nauj-
€HTIB, MOCTINHO BAOCKOHASOE CBOI MPaKTUYHI HABUYKM Ta NOrnn-
6t0E TEOPETUYHUI piBEeHb 3HaHb. [NpodecioHaniam, 6e3mexHa
BiAJAHICTb cnpasi, NPaLbOBUTICTb i HAMONErMUBICTb Y AOCATHEHHI
nocTaBneHux uinen aganu amory OnekcaHgpy AHAPINOBUYY [oCAr-
TW 3HAYHUX yCNiXiB, 3006YyTU LLAHY Ta NoBary cepeq Korner.

OnekcaHap AHOpPIOBWY 3ycTpivae CBil toBiNel y po3KBiTi Npo-
decinHoi aisnbHOCTI. BiH — TanaHoBWUTWMIA, NporpecvBHUIA fikap i
HayKoBeLlb, MOro AifNbHICTb YMMano Crpuse MigBULLIEHHIO CTaTycy
YKpaiHCbKOro HayKoBO-NMPaKTU4HOro LIEHTPY eHOOKPUHHOI Xipyprii,
TpaHcnnaHTawii eHOOKPUHHNX OPraHiB i TKaHWH sIK MPOBIAHOI Ha-
YKOBOI YCTaHOBM B rasny3i eHAOKPUHOSOTIT Ta eHAOKPUHHOI Xipyprii.

Pedaryiina Konezia «MiXHAPOOHO20 eHOOKDPUHOAOIUHO20 KYPHAAY» UWPO 8iMAE 106iASpA,
baxae (omy miyno2o 300po8’s, HeauuePNHO20 MEOPUO20 HAMXHEHHA, NOOAASUIUX YChiXiE
Y 6Y0b-KUX NOYUHAHHAX, ULOOCHHUX CRPABAX, CMIAUBUX NAAHAX [ chodiéannax! M
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Anamonia Hocunosuda

BunosHunocsa 70 pokiB Big OHA HAPOOXKEHHS nikaps-
eHpokpuHonora PiBHEHCbKOro creujianisoBaHoro guc-
naHcepa pagiauinHoro 3axucTy HacerieHHs, KaHaupaTa
MeOn4HUX Hayk, goueHta AHartonis Mocvnosuya Myp-
CbKOr 0.

Micna 3akiH4yeHHs nikyBasnbHOro thakynsrety TepHo-
NiNIbCbKOro AepXaBHOro mMegu4Horo iHcTutyty 3 1980
poky AHatonii Mlocvnosny npaiyosas y PiBHEHCHKOMY
0611acHOMY eHAOKPUHOSOT4YHOMY ANCNAHCEPI, AKUA 04O-
nmosas 3 1989 no 2005 pik. B 1989 poui 3axvcTme kKaHou-
[aTcbKy gucepTauito Ha Temy «KniHika i peabinitauia no-
pyLLUEHb cCOMaTOCTATEBOrO PO3BUTKY B AiTen Ta NianiTkie
3006HO-eHOEMIYHUX PaNOHIB».

AnaTorniit Mlocunoeuy MypcbKuii — BigoMuii nikap-eH-
OOKPWHOIOT, IKUM 3p06UB 3HAYHUIA BHECOK Y [OCHIIKEH-
HSl 3aXBOPIOBaHb LUMTONOAIOHOI 3a/1031 cepef, MeLLKaH-
LiB eHgemMiyHoro Ta pagiauiiHo 3abpydHEeHOro perioHy,
pO3pOo6KY Ta BMPOBAMXKEHHS HOBITHIX Migxogie Ao ni-
KyBaHHA | NPOMINakTMkM eHOOKPUHHUX 3axBOPHOBaHb.
Bygyun TpuBanuin 4ac ronoBHUM Jfikapem 06nacHOro
€HOOKPVHOMOrNYHOro AncnaHcepy Ta rofloBHUM eHAOKPU-
Honorom PiBHEHCbLKOI 065acTi, BiH 6paB 6e3nocepeHto
y4acTb B OOCTEXEHHI HaceneHHsa obnacTi nicnsa aBapii Ha
YopHo6unbebkiit AEC. Moro HaykoBi po3po6kn MatoTb
BaX/NMBe NpakTU4yHe 3Ha4YeHHA OS5 npodpinakTuku, gia-
FHOCTMKWN Ta JiKyBaHHA 3axXBOPKOBaHb Yy papfiauiiHo 3a-
6pyaHEHOMY perioHi.

AHaToniin locunoBuY € KaHaMAATOM MEAVNYHMX Hayk,
OOLEHTOM, aBTOpoM noHaf 50 HaykoBux cTaTten, ony6i-
KOBaHMX y haxoBux BuaaHHAX. BiH cuctematnyHo BuCTy-
nae 3 JOrnoBigsMM Ha HayKOBO-NMPaKTUYHMUX KOHMepeH-
uiax, 3'isgax Acouiauii eHpokpuHonorie YkpaiHu, fe
LMPO AiNnTbCA OOCBIAOM LLOAO HOBITHIX NiAXO4iB 00
MEHEKMEHTY eHOOKPUHHOI NaTonorii, npusepTae ysary
rpoMafcbKOCTi 4O aKTyanbHUX Npo6rieM eHOOKPUHOMOTi.

TypcoKo2o

3a 0CoBUCTUIA BHECOK Yy PO3BUTOK MEAU4YHOI ranysi
B 2002 poui Axatonito Mocunosuiy Mypckkomy Ykazom
MpeangeHTa YkpaiHu NPUCBOEHO 3BaHHSA «3acny>XXeHuin
nikap Ykpainn», a B 2008 poui 3a 3acnyru y BigpopXeH-
Hi ByXOBHOCTI B YKpaiHi BiH 6yB HAaropogXeHu opgeHoM
Cestoro Mukonas Yypgoteopus. Kpim Toro, A.W. Typ-
CbKWIA HAropOMKEHWUI noyecHoto rpamoTtoto MO3 Vkpai-
HM (2001 p.), rpamoTamu PiBHEHCbKOI 0o6nacHoi gepxxas-
HOI afMiHicTpavji Ta o6nacHoi pagu.

Pedakyia «MiXHaPoOH020 eHOOKPUHOAO2IUHO20 KYPHAAY»
nPpuUEOHyeMsca 0o 8imans endoKpuHoAo2iuHoi chireHomu
{ 6axae wano8HoMY 108IATPY MI4HO20 300p06’a, wacmsa ma Atoboéi,
DPooutio20 menaa ma 6aazonoAy44s, weeudepnioi enepaii ma dobpa! m
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CEPIR «CIMERHA METMLIMHA

AKTYAJIbHI AHTYAJTEHI AKTYASBHI
OATAHHA | TWATAHHA | NUTARAA | (VHAMGA | STATSH  aowmi | wowms | sowms | o
NEAIATPIL | HEQPONOII ANEPFOMOTII | MEQMUAHM  HEPBOBUX i ffaifis  ‘wdii A

MEOWMUMHM  namiaTvedoi TEPOHTONOMT  ®THU3IATPIT
HEBIAKNAOHWUX XBOPOB  KATACTPO®  Ta xochicHol I TEPIATPIT

CTAHIB [A0NoMord
ro NIKAPs JJo NIKAPA o NKAPS
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CEPIA «CIMEWH
IHCTUTYT cimeHOT MeguUNHW HauioHanbHOro yHiBepCcUTeTY OXOPOHW 300POB'A YKpaiHU iMeHi
MJ1. lWynuka cninbHo 3 BugaBHMYMM AOMOM «3acfaBCbKniA» Brieplue B YKpaiHi 3arnoyartkysas
NPOEKT — cepito HaBYanbHUX NOCiOHKKIB «CiMeinHa MeauLIMHA», 3a 3arafibHO peaakUieo aka-
femika HAMH Ykpainu, npodecopa H0.B. BopoHeHKa, npodecopa O.I. LLekepu Ta 3aBiaysavis
kadenp HauioHanbHOro yHiBepcuTeTy OXOpPOHU 300poB’a YKpaiHu imeHi IMJ1. Lynuka, 3a akty-
AIbHUMKW HanpsMKamu cimenHoi meguumHN. MNigrotoBKo mMatepianiB KOXHOro HaB4anbHOro
nocibHMKa 3aimatoTbca Kpalyi haxiBui nicnaannaoMmHol ocBiTr YKpaiHn.
MocibHMKN peKkomeH[0BaHi A0 APYKY BYEHOI0 pafioto HauioHanbHOro yHiBepcuTeTy oXopo-

HW 3p0poB’a YKkpaiHu imeHi MNJ1. lWynuka Ta LleHTpanbHUM MeToaAnYHUM KabiHeToM 3 BULOI
mefnyHoi ocsitn MO3 YKpaiHu.

B PAMKAX CEPIi «CIMEHA MEVILIHA» BXE BAWLLINA Y CBIT TAKI KHUTA:
e AKTyanbHi NUTaHHA negiaTpil y npakTuui cimeitHoro nikaps.
e AKTyanbHi NUTaHHA HepBOBUX XBOPo6 y NpaKkTuLi cimeliHoro nikaps.
¢ AKTyanbHi NUTaHHA Hedponoril y NnpakTULli cimeHoro nikaps.
¢ AKTyanbHi NUTaHHA repoHToNorii Ta repiaTpii y npakTuui cimeliHoro nikaps.
e AKTYanbHi NUTaHHA MeAULMHW HeBIAKNAAHUX CTaHIB Y NpaKTULi ciMeliHOro nikaps.
o AKTyanbHi NUTaHHA ¢TM3iaTpii y npakTMui cimeliHoro nikapa.
e AKTyanbHi NTaHHA anepronorii y NpakT1Li cimeHoro nikapa.
e AKTyanbHi NTaHHA aKyllepcTBa Y NpakTuLli cimeriHoro nikapa
e AKTyanbHi NTaHHA NaniaTMBHOI Ta XOCNicHOT fonNoMoru y NpakTuui ciMeiiHoro nikaps.
e AKTyanbHi NTaHHA pagiauiilHOT MeanLNHN Y NpakTULi CiMeiHoro nikapA.
e AKTYanbHi NUTaHHA MeAULMHK KaTacTpod Y NpaKTuLi cimeiiHoro nikaps.
¢ AKTYanbHi NUTaHHA cepLeBO-CYANHHUX XBOPOo6 Y NpakTULi ciMeiiHoro nikaps.
o AKTYanbHi NUTaHHA BHYTPIWHIX XBopo6 y NpakTWLi cimeliHoro nikaps.
¢ AKTyanbHi NUTaHHA ncuxiaTpil y npakTUUi cimenHoro nikaps.
¢ AKTyanbHi NUTaHHA opTanbmonorii y npakTuUi cimelHoro nikaps.
e AKTyanbHi NUTaHHA eHAOKPUHoNorii y NpakTuLi cimeliHoro nikaps.
¢ AKTyanbHi NUTaHHA riHeKonoril y npakTuui cimeliHoro nikaps.
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