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CKOPOYEHA IHCTPYKLIA
ANS ME[JUYHOTO 3aCTOCYBaHHA npenapary

L-TUPOKCWH 50 BEPJIIH-XEMI/L-TUPOKCIH 100 BEPJIIH-XEMI
(L-THYROXIN 50 BERLIN-CHEMIE/L-THYROXIN 100 BERLIN-CHEMIE)

L-TUPOKCWH 75 BEPJIIH-XEMI/(L-THYROXIN 75 BERLIN-CHEMIE)
L-TUPOKCUH 125 BEPJIIH-XEMI/(L-THYROXIN 125 BERLIN-CHEMIE)

L-TUPOKCUH 150 BEPJIIH-XEMI/(L-THYROXIN 150 BERLIN-CHEMIE)

Cxnag:

1 Tabnetka 50 mMkr a60 100 MKr MicTUTb BiANOBIAHO NEBOTUPOKCUHY HaTpito 50 Mkr a6o 100 mkr;

1 TabneTka 75 MKr MiCTUTb 1eBOTUPOKCUHY HATPItO 75 MKT;

1 Tabnetka 125 MKr MiCTUTb NIEBOTUPOKCUHY HATPit0 125 MKr;

1 Tabnetka 150 MK MiCTUTL NEBOTUPOKCUHY HaTpito 150 MKr;

JonomixHi pevoBuHu: Kanbuito rigpodocdar, Lenionosa MiKpOKpUCTaniyHa, HEKCTPUH, HaTpilo
KPOXManbraikonat (Tun A), riliepuan J0BronaHLorosi napuianbHi

Tlikapcbka thopma. Tabnetku.
dapmakoTepanesTH4Ha rpyna. Tupeoiani ropmonu. Kog ATX HO3A A01.

lpotunokazanns. NinsuiieHa YyTnMBICTbL A0 Ail040I pe4oBMHM a60 A0 ByAb-AKOi 3 JOMOMIKHUX Pe4o-
BUH. HenikosaHwii rinepTupeos 6yab-sKoro noxomxeHHs. HenikoBaHa HeAOCTATHICTb KOPY HABHUPKOBUX
3an03. HenikoBana rinogisapHa HeoCTaTHICTb (Lie NPU3BOANTL A0 HEAOCTATHOCTI KOPY HAaAHUPKOBUX
3a03, Wo notpebye nikysaHHs). [ocTpuit iHchapkT Miokapaa. focTpuid MiokapauT. FOCTPUIA NaHKapAKT.
Min 4ac BariTHOCTI 0AHOYACHE 3aCTOCYBAHHA NEBOTUPOKCUHY i OYAb-AKOrO TMPEOCTATM4YHOTO 3acoby
npoTUnoKasaxe.

To6i4ni peakyii. AKILO K03y NALIEHT HE NEPEHOCKTL, L0 GyBaE Ayxe Piako, abo y BUMaaKy nepesosy-
BaHHs, 0COGNNBO NPY 3aHAATO LUBUAKOMY MiZBULLEHHI 03K HA MOYATKY NiKYBAHHA, MOXNUBE BUHNK-
HEHHS TUMOBMX CUMNTOMIB rinepTupeosy. Mpu rinepyyTNUBOCTI 40 NEBOTUPOKCMHY a6o A0 6yab-AKoi
3 [oNoMiXHUX peyosuH npenapaty L-Tupokeun 150 Bepnin-Xemi Moxnuei anepriyui peakuii 3 6oky
LLIKIPHIX MOKPUBIB (HANpUKNag, WKipHWi BUCKN, KPONMB'AHKA) | AMXasbHUX WAAXIB. € okpemi noBigom-
NeHHs NPO PO3BUTOK aHAChiNaKTMYHOTO WOKY Ta iH. Y LbOMY BUNAzKy 3acTOCYBaHHA npenapaty Tpe6a
BigMiHuTK. MOBHUA Nepenik MOXNUBUX NOGIYHMX PeaKLil 3a3HayeHWi B IHCTPYKUil Ans MeauyHoro
3acrocyBaHHs L-TUPOKCUHY.

Kareropis Bignycky. 3a peventom.
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Nokazanus.

L-TUPOKCUH 50 BEPJIIH-XEMI, L-TAPOKCUH 75 BEPJIIH-XEMI, L-TUPOKCUH 100 BEPJIIH-XEMI,
L-TUPOKCUH 125 BEPJIIH-XEMI, L-TAPOKCWH 150 BEPJIIH-XEMI:

[06POSKICHUA 306 3 eyTUPEOIAHUM CTaHOM (PYHKUII LWMUTOBMAHOI 3an03K; NpochinakTuka peunamsy
300a nicnA pesekuii 306a 3 eyTMpeoigHMM CTaHOM (DYHKLIl LUMTOBMAHOI 3an03K; 3amicHa Tepanis
npy rinoTUpeosi pisHoi eTionorii; AoONOMiXHMA 3aci6 Ans TupeocTaTyHOI Tepanii rineptupeosy nicns
LOCATHEHHs eyTPEOiAHOr0 (DYHKLIOHANbHOrO CTaHy; CYNPECUBHA Ta 3aMiCHa Tepanis paky LWMTOBUAHOT
371031, FONOBHUM YUHOM nicns TupeoiekTomii. Ana L-TUPOKCIH 100/150 BEPSIH-XEMI: sk aiarHoc-
TWYHUIA 3aci6 npy NpOBeJeHHi TECTY TMPEOIAHOI Cynpecii.

MosHa iHchopMmallis Npo nikapcbkui 3aci6 MICTHTLCA B IHCTPYKUIAX ANA MEAMYHOrO 3aCTOCYBAHHA
L-TUPOKCWH 50 BEPJIH-XEMI/L-TUPOKCUH 100 BEPJIIH-XEMI, P.M1. Ne UA/8133/01/01 Ta Ne UA/8133/01/02
Bin 12.10.2020, No 2313, L-TUPOKCUH 75 BEPJIH-XEMI, P.N. No UA/8133/01/03, L-TAPOKCUH 125 BEPJIH-
XEMI, P.N. Ne UA/8133/01/04, L-TAPOKCUH 150 BEPJIIH-XEMI, P.11. Ne UA/8133/01/05 Bin 12.10.2020, No 2313

Bupo6uuk. GEPTTIH-XEMI AT.
MicuesHaxoKeHHst BUPOGHUKA Ta HOro appeca Micuys NPOBaKEHHS QIANbHOCTI
Ininikep Ber 125, 12489 Bepnin, HimeyynHa.
IHCTPYKUIT Anst MeaWYHOro 3acTocyBaHHA npenaparie L-TUPOKCUH
50/100 BEP/IH-XEMI sig 12.10.2020, Ne 2313,
L-TUPOKCWH 75 BEPTIH-XEMI sia 12.10.2020, No 2313,
L-TUPOKCIWH 125 BEP/IIH-XEMI sig 12.10.2020, Ne 2313,
L-TUPOKCIH 150 BEP/IIH-XEMI Bia 12.10.2020, Ne 2313.
Patel H, Stalcup A, Dansereau R, Sakr A. The effect of excipients on
the stability of levothyroxine sodium pentahydrate tablets. Int J Pharm.
2003 Oct 2;264(1-2):35-43. doi: 10.1016/50378-5173(03)00387-9.
PMID:12972334.
UA_THY_12-2020_V1_PRESS. Marepian 3atsepmkeHo
27.10.2020.

IHchopmauis npo peyenTypHuiA nikapcbKuil 3acib, NpusHaieHa Ang MeANYHIX Ta hapMaueBTUHHIX NPaLiBHIKIB.
IHchopmaLis npusHayeHa Ans Po3nOBCIOIXKEHHA B CneLliani3oBaHX BUAAHHSX, HA KOHCEPEHLISX Ta cuMnosiymax Ans MeANdHUX

Ta (hapmaLieBTUYHIX NPaLiBHUKIB.

MpeactasuuuTeo «BEP/IIH-XEMI/A. MEHAPIHI YKPATHA rm6X»
Anpeca: M. Kuis, Byn. BepesHskicbka, 29, Ten.: (044) 494-3388, dakc: (044) 494-3389
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[NOTHPEOS VY BATITHUK

(ApPYKyeTbCA cCKOpOYeHO)

Peter N. Taylor, John H. Lazarus
Thyroid Research Group, Systems Immunity Research Institute, Cardiff University School of Medicine, Cardiff, UK

BCTYN

Ak Bigomo, y 3abe3neueHHi HopmasnbHoro nepebiry BariTHOCT i
ONTUMaNbHOro PO3BUTKY MNOAA Cepes iHLWOrO BifirpalTb Pob ropmo-
HI WTOMOAIGHOT 331031, PiBEHb AKX NPOTATrOM BCi€l BariTHOCTI MoBU-
HeH OyTv afekBaTHUM [1], 0cO6MMBO 3 OTNIAAY Ha TOM GaKT, WO B NEPLLO-
My TPUMECTPI MNif NOBHICTIO 3aNeXuTb Bifi MaTePUHCbKIX FOPMOHIB
WuTONoAiGHOI 3aM1031. 3aXBOPIOBAHHS LWMTOMOAIOHOI 3311031, 0C06MBO
3HVKEHHA 1T GyHKLIT, — HepiaKe ABNLLE B XIHOK PENPOAYKTUBHOTO BiKY,
a TaKoX Y BariTHUX. [N npoayKuii ropMOHiB WMTONOAIGHOT 331031 He-
00XifHWIA o, TOMY afieKBaTHE HAAXOLKEHHS 1OTO B OPraHi3m € XUTTE-
BO BaX/IMBMM AIK Mif YaC BariTHOCTI, TaK i B3arani B XiHOK penpoayKT1B-
HOro BiKy. Y flaHUi1 yac 3'ABNAETbCA BCe Ginblue [OKa3iB TOro, L0 HaBiTb
rpaHnyHa GyHKLiA LyMTonopi6HOI 331031 il aBTOIMYHHWIA TMPEOIANUT aco-
LIil0I0TbCA 3 HECMPUATANBUMM HACAKaMU, O 3MYLUYE PO3FAHYTY MOX-
NVBICTb NPOBEAEHHS 3aranbHOTO CKPWHIHIY WUTONORIOHOT 331031 nia
yac BaritHocTi [2]. Mpu BariTHOCTI B OpraHi3ami BUHWKaKOTb JOAATKOBI BU-
moru Ao GyHKuii rinoTanamo-rinogizapHo-TMPEeOiAHOI OCi, i B XIHOK 3
HOPManbHOK TUPEOIAHOK GYHKLiEI 0 BAriTHOCTI pe3epB WMTOMNogi6-
HOI 321031 Nif} Yac BariTHOCTi Moxe GyTI HeoCTaTHIM. KniHiuHO dyHKLis
WMTOMOAIGHOT 331031 OLHIOETBCA LWIAXOM BU3HAYEHHA PIBHA TUPEO-
TponHoro ropmoHy (TTT) rinodisa 1 ropmMOHIB LWKUTONOAIGHOT 3a103u.
CKnagHUI 3BOPOTHMI 38'A30K MixX TTI i ropmoHamu WuTonopgibHoi 3a-
1031 NPY3BOANTb O HEBENUKWX 3MiH PIBHA OCTaHHIX, BUKAMKaOUM
Ginblu 3HauHi 3miHM TTT. Bu3HaueHHA piBHIB rOPMOHIB LyMTONORIGHOT
3a1031 i TTT € BaXNMBMM N5 4iarHOCTUKI ABHOTO 1 CYOKNiHIYHOrO no-
pyLeHHA GYHKLi LUTONoAiI6HOT 3an03u.

NOAHUI CTATYC | TUPEOIAHA OYHKLIA

Mon HeobXigHWit AnA CUHTE3y FOPMOHIB WMTONOAIGHOI 331031 [3].
PekomeHpoBaHe f060Be CNOXMBaHHA 1104y Mifi YaC BariTHOCTi HewloAaB-
HO 6yno 36inblueHO [0 250 Mr/Ro0Y, Lie 03HayYaE, Wo HOpManbHUA pi-
BEHb eKCKpeLlii ofy 3 ceyeto cTaHoBUTH Big 150 Ao 250 mr/poby [4, 51.
[JlediuuT iody nif yac BariTHOCTI acOLIOETbCA i3 3060M y MaTepi i y nia-
CYMKY NPU3BOAMUTb 1O 3HMXKEHHA KOHLLEHTPaLlii TMPOKCWHY B KPOBI MaTe-
pi. Unm edextam MoxHa 3anobirTi 3a JONOMOrok 3aCTOCYBaHHS npe-
naparie ofy [6], Wo 0cO6NMBO aKTyanbHO 1A MeWKaHLiB PerioHiB 3
TAXKAM iogopediunTom (no6oBMIn piBeHb eKcKpelii Mofy i3 ceyelo
< 50 mr), a Takox Ans obnacteil 3 AediunTom iofy nerkoro i cepefHbo-
ro cTyneHa [7]. Y gitell, HApOMKEHMX Bif, MaTepiB 3 TAXKAM Aedilntom
1iogy, CNOCTepIraETbCA NOPYLIEHHA HENPOIHTENEKTYaNbHOTO PO3BUTKY,
iHoAi aX [0 KpeTuHi3my. Lii epekTn 3meHLyIOTbCA B pa3i Npr3HayeHHs
npenapartiB iofy 10 | HaBiTb Nig Yac BariTHOCTI. [laHi 3axoAu 060B'A3K0BO
HeobXiIHO NPOBOANTY B PerioHaXx 3 MOMiIPHNM i TAXKIM iiogopediuuTom
[3]. Cnig 3a3HaunTy, WO HaBiTb NErkuid i NoMipHWiA fediuuT ogy y BariT-
HIIX aCOLIOETBCA 3 HECNPUATINBYUMI edeKTamut 3 GOKY MaTepi, BKIIOYHO
3 p0o3BUTKOM 300a [8], a Takox 3i 3HkeHHAM |Q y AnTuHM [9]. OuiHka
IOAHOrO CTaTyCy € CKNagHUM 3aBAAHHAM. Y AaHUI Yac piBeHb eKcKpeLlii
10AY i3 ceyelo 3aNMLWAETbCA HeJOCKOHAMM MapKepOoM NOLHOTO CTaTy-
cy. Ik MapKep A0JHOrO CTaTyCy MOXHa PO3rNALaTI CUPOBATKOBMI THPE-
orno6yniH. PeUoBMHM, AKi BINMBAKOTb HA EHROKPUHHY CUCTEMY, TaKi AK
nepxnopart, MoXyTb NOCUNoBaTK AedilnT 10fY, @ TAKOX MOXYTb YNHUTI
LUKiZNMBMIA BNANB Ha PO3BUTOK HEPBOBOI cucTemu nnoga [11, 12].

BMJINB BATITHOCTI
HA LLUTONOAIBHY 3A1I03Y MATEPI

Mpw BariTHOCTi B OpraHi3mi BUHUKaIOTb [JOAATKOBI BUMOTY 10 GyHK-
Lii rinotanamo-rino¢isapHo-TMpeoifHoOi OCi, i BOHM KOPOTKO HaBefeHi
Ha puc. 118 1abn. 1. lo 18-20-ro TvpkHA recTaLlii, MOKN He QYHKLIOHYE
wmTonopi6Ha 3an03a nnoga, noTpebi Nnofa B TMPEOIAHNX TOPMOHaX 3a-
LOBOJbHAIOTBCA 33 PaxXyHOK QYHKLT WuTonoAioHo 3an03u Matepi. Kpim
TOrO, MiABULLYETHCA PiBEHb TMPOKCUH3B'A3YI0YOTO rNobyAiHy i mocunto-
€TbCA PO3Maj rOPMOHIB LUMTONOAIOHOT 331031 Nif Ai€l0 NNaLeHTapHOI

AenopmnHasn 3-ro Tuny [13], Wwo Takox 36inbluye NoTpedy B LX ropmo-
Hax. TakoX nif yac BariTHOCTI MiABMLLYETbCA eKCKpeLia nogdy i3 cevelo.
MakcumanbHuin piBeHb eKCKpeLlii ofy i3 ceyeto nig Yac BariTHOCTI cro-
CTepiraeTbCA B NepLIOMy TPUMECTPI, NOTiM Y APYromy | TPeTbOMy TpUMe-
CTpax BiH 3HMXYETbCA. [oKa3aHo, WO HaBITb Y KpaiHax, fie Hemae ofo-
AediuuTy B 3arabHiil nomynAwii, y BariTHux BiH peectpyeTbca [14]. Pe-
3ynbTaToM NofoAediunTy MoXe OyTU MifBULLEHHA PU3NKY PO3BUTKY
306a i1 rinoTrpeo3y B MaTepi. TOPMOH BariTHOCTI, XOPiOHIYHWIA FOHazo-
TponiH MoguHK (XIT1), cTUMyIIo€ BUpOBAEHHA TUPEOIAHNX TOPMOHIB, WO
LOMoMarae 3aZl0BO/IbHUTY NiABLLEHI NOTPEe6M B HUX Nid yac BariTHOCTI.
OcTaHHi AaHi CBigYaTh NPO Te, WO B KIHOK 3 MO3UTUBHOI peaKLieo Ha
aHTuTINa fo TMpeoigHoi nepokcupasn (TPOAb) moxe GyTi mopylueHa
BiANoBiAb WTonoAibHOI 3an031 Ha BrAMB XIT1 [15], Tomy B KOYOBi MO-
MEHTY BariTHOCTI GYHKLis WMTOMOAIOHOI 32710311 MOXe He BianoBigath
AOAATKOBMM BUMOraMm. [laHui GakT MOXe YacTKOBO MOACHWTY, YoMy
XIHKW 3 aBTOIMYHHOIO MATONOTIEI WMTOMOAIGHOT 311031 | 3 HAABHICTIO
TPOAb MatoTb NiABULEHUI PU3NK HECMIPUATIMBIX aKyLIEPCbKIX pe-
3yNbTaTiB, WO He 3aNeXWTb Bif TUPEOIAHOrO CTaTyCy.

OLIHKA CTAHY WWMTONOAIBHOI 3AN03M1
Mia4YACBATITHOCTI

Baxnu1Bo po3ymiT, Lo ouiHKa ¢yHKLi LyuTonogibHoi 3ano3n y Ba-
MiTHIX € BiNbLL CKNaHWM 3aBAAHHAM, HiX Y 3aranbHiil nonynsuii. Buwe-
3a3HaueHi QisionoriyHi 3miHM Nif yac BariTHOCTI BNNNBaIOTb Ha iHTep-
npeTaLito NOKa3HMKIB GYHKLIT WyuTonoai6Hoi 3ano3m y BariTHuX i npu-
BOAATH [0 3MiLLieHHA pedepeHTHIX iHTepBania TTI y CTOPOHY 3MeHLUeH-
HA. PaHilwe BepxHbolo Mexeto piBHA TTI BBaxasca 2,5 mOa/n, ane
HeLofaBHi AaHi NPOAEMOHCTPYBany, WO Lei Nopir 3aHafTo HU3bKNI
[16]. OguH 3 MigxofiB, 3aNPOMNOHOBAHMX Y NOTOYHUX PEKOMEHAALiAX
AmeprikaHCbKoi TpeoinHoi acouiauii (ATA), nonsrae B Tomy, o6 BCTa-
HOBUTN pedepeHTHUI fiana3oH TTI ana BariTHWX Ha piBHi Ha 0,5 MOa/n
i Ha 0,4 MmOg/n meHLLe Bif BEPXHBOTO i HIKHBOMO ETANIOHHUX 3HAYEHb
AN HeBariTHIX BiAMOBIHO, WO Bifobpaxae oUikyBaHy BENMYMHY 3HU-
XeHHs pigHA TTT [17].

Y notouHmx pekomeHpaauiax ATA pekoMeHZ0BaHO NO MOXNMBOCTI
BUKOPUCTOBYBaTU pedepeHTHi AianasoHu TTI, NpuiHATI 4na BaritHUX i
micueBoi nonynauii [17]. OuiHky dyHKuii wuTonogibHoT 3ano3u y Barit-
HIX TaKoX HallKpalLlie NPOBOAUTY BIANOBIAHO A0 pedepeHTHNX fiana3o-
HiB, po3paxoBaHuX y nonynALjii BariTHIX, AKi He MatoTb KNIOYOBIX GaKTo-
PiB, L0 BN/IMBAIOTb Ha QYHKLtO LUMTONOAIBHOT 331031, BKIIOYHO 3 XiHKa-
MW 3 HafABHICTIO MaToONOriT LWMTONOAIGHOI 331031 (Y TOMY YMCi aBTOIMYH-
HOI), AIKi He 3aCTOCOBYIOTb MPenapaty, Lo BMAMBAIOTb Ha LWMTOMOAIOHY
3an03y, He MaloTb iogogediunTy 11 Bcokoro pisHA XIT1 (BariTHICTb fBiiA-
Helo abo 3annigHeHHs in vitro). OfHaK TakoX Ao6pe BifoMo, Lo Mif yac
BariTHOCTi 3MIHIOETbCA TUPEOIAHNIA CTaTYC, | ANA TOYHOI Knacudikawii
OYHKUii WwuTonoaiéHo 3a01031 y BariTHUX NOTPIGHO BUKOPWCTOBYBATU
pedepeHTHI Aiana3oHn 3anexHo Big TepmiHy rectauii [18]. Takox
3'ABNAETLCA BCe GiNbLue AOKa3iB TOro, O KOHKPETHI pedepeHTHI fliana-
30HV MOXHa PO3rAAAaTM Ha OCHOBI €THIYHOT NpKHanexHocTi [19], iHpek-
Cy Macu Tina Ta iHwwmx Aanunx [20].

LLlo cTocyeTbCA OLiHKM BiNbHOTO T4 (FT4) nif yac BariTHOCTI, TO 10ro
iHTeprpeTaLiiA MoXe 6yTv XMOHO Yepe3 3MiHM KOHLIEHTPALLi TUPOKCHH-
38'A3yloyoro rmobyniny i anbbyminy [17, 21]. Binbl TOUHMM € NOKa3HMK
3arasnbHoro T,, OCKiNbKy BiH 3a3B14alt NifBULLYETbCA Ha 50 % Bif BUXiA-
HIX 3HaYeHb, focaratoum niky 1o 16-ro TMKHA BariTHocTi [17]. OgHak 3a-
ranbHni T, MEHLIOK MIpPOI0 aCOLIOETBCS 3 HECTPUATANBIMI HACNIAKa-
M, TOMy 6araTo KNiHILMCTIB BBaXKalOTb 3a KpaLlie OpiEHTYBaTMCA Ha pi-
BeHb FT,. Binbl HadilHi MeToAM, Taki AK PiBHOBaXHWA fianis, pianHHa
Xpomatorpadis — TaHAeMHa Mac-CneKTpOMeTpis abo PO3paxyHKM iH-
Aekcy FT,, TpypoMiCTKi 7 3a38114alt He 3aCTOCOBYHOTbCA [17].

MpodoesxeHHs yumaiime Ha c. 73
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* NikyBarHA XPORIMHOT rinepypAKemil NpY 3aXBOPI0BAMHAX, WO CYNPOBORKYICTECA BiIKNANAHHAM K
YPATIE, ¥ TOMY YMCNi NPW HARBHOCTI TOGYCIE Ta/ab0 NOAATPUHHOMD 3RTPHTY B AZHUWIA HaC 4it B BHaMHEL
1. IHCTRYKLIA ANA MEAMUHOTD 32CTOCYBaHHA NPEnapaTy Afenypik® eig 22022019 p. 31 smiHamy in 20,07.2020, MNauieHTam i3 NONEPEaHED HARBHIAMK OCHOBHIMK CRDUEBC-CYIMHHIMIN 3aXBODIOBAHHAMK (Hanpu
2. Tausche AK, et al. Rheumatel Int 2014,34:101-2 Knag, IRpaprTomM MIDKapAa, IHCYNETOM 360 HECTAbINBHOIO CTEHOKAPIED) CNif| YHUKATIA NiKYBaHHA
3. Khanna D, et al. Arthritis Care Res (Hoboken) 2012,64:1431-46, DEBYRCOCTATOM, 38 BHKNIOHEHHAM BUNBAKIE, KONA HEMAE THLIAX HANERHIAX BapianTia Tepanii.’

4. Richette P, et al, Ann Rheum Dis 2016,0.1-14.

Cinad: diiowa pevosuna: 1 TabneTka, BRPUTa NNiEKoEoK o6onoHKoD, MicTHTe debykcocTaty 80 mr abo 120 mr. Nikapebka dpopma. Tabnetru, BKpUTI NniekoBok obonoHkow. DapmakoTepanesTuyHa rpyna. Jlikapcsxl
sacobu ana nikysanua noparpw. Nikapcoki 3a000w, WO NPUCHINYIOTE yTBOPeHHA CevoBoi kncnov, Kog ATX MO4A AD3. Moxasanus. ALEHYPIK® 80 mr 1a AJIEHYPIK® 120 mr. [likysarss xpoHisHai rinepypykemii npw 3axeo-
PIOBAHHAX, IO CYNPOBOEKYIOTHCA BIAKNANAHHAM KPUCTANIB ypaTis, y TOMY YWMCRi NPK HAABHOCTI TORYCB Ta/abo NogarpuiHOTO apTRATY B AaMwiA Yac um B aHamuesi. AJIEHYPIK® nokazanwi popocnum nauientam. Mpomu-
noxazaxyAa. lNinepuyTnUBicT, A0 aKTUBHOT peuoerHK abo fo Byak-AKol THWCT AoNoMIXHCT pEUCBUHI NPpenapaTy, 3a3HaueHol y po3aini «Cknage. Cnocié 3acmocysanHa ma dozu. Modazpa. Pexomeraosana nosa AEHYPIKY*
CTaHOBWTE B0 Mr 1 paz Ha Aoly NepopankbHo, HE3ANEKHO Bif NpUAoMY Txi. FIKID KOHUEHTPaLIA Ceuorol KMCNOTH & CUpoBaTLl KPOB! NepesuwlyE & Mr/an (357 mrmons/n) NicNA 2-4 THKHIB NIKYBaHHS, CNIL PO3MAAHYTIA
nigenwennn gosm AIEHYPIKY® go 120 mr 1 paz na goby, Egext nikapcekoro 3acoby BUABNAETECA AOCHTE WEHAKD, WO POBUTE MOAKAMBUM NOBTORHE BUIHAUEHHA KOHLUEHTPAUIT CEHOBOT KUCNOTK Yepes 2 Tnani, Metow
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LLIGHOBHI YynTQui!l

2020 pik craB pokoM BunpoOyBaHb. [lepenuyTTss HOBO-
ro, 2021 poky 1oB’si3aHi 3 HEBUIIPABIAHUMU CTIOiBaHHSI -
MM, X04a 1€ 03HaKa KOXHOTO CBSITa 32 YMOBU OOMEXeHb
y CIiJIKyBaHHi. 3ramaeMmo ¢aHnTactTuuHuii dinem JI. Mak-
KeH3i «OcTaHHE KOXaHHSI Ha 3eMJli» 3 oro eMOLiiHUMM
peaxkiisiMy Ha HEMUHYYe Ta repen0auyeHHSIM BTpaTU CMaKy
it Hioxy. KoBinHa BTpaTta, 3maBajiocst 6, He3MiHHUX UYTTiB,
CX0Xe, Ma€ MeTadizuyHe 3HAYEHHS, alke 1€ He TiTbKU
no30aBJICHHSI CMaKy i1 HIOXY, ajie I BTpaTa 0a30BHX Opi-
E€HTUPIB, 3HEILIIHEHHs TornepenHboro nocsimy. Pik 2020-it
crpaBai OyB CXOXMI HAa iIHTEHCUBHUI paKeTHUI UM apTh-
JIepiichbKUil 0OCTPiJI, TIPU SIKOMY HIXTO HE 3HaB, OTPUMAE
BiH mopaHeHHs 4u Hi. [Ipu 11boMy XKOIHi IIOAEHHI XXMeHi
Tab1eToK i hi3nuHi BripaBy HE pOOMIIM OpraHi3M OiNbIII 3a-
XMIIIEHUM MPOTHU BipycCy, i 110 Take, BJIACHE KaXy4du, imy-
HITET, HiXTO ChOTOJHI JOCTEMEHHO ITOSICHUTH HE B 3MO3i.

JloknayH — ouH 3 TUX BUMNAKiB, KOJIHU CJIOBO iHO3€MHOTO
IMOXOMIKEHHSI B YKpaiHi po3yMilOTh caMe TakK, sIK i BCi iHImi
iHO3eMHi cj0Ba, TOOTO HEINMpaBWIbHO. ToMy SIKIIIO B HacC
CTaJI0 MEHIIIe HiYMM He IMiIKPIIMIEeHUX OYiKyBaHb 3 TIPUBO-
ny HoBoro poky, To Oyne i 3HauHO MEHIIIe 1IaHCiB mepe-
JKMBATH W TUIaKaTH BiJl po34yapyBaHHS.

AJie ToBepHEMOCS 10 HOBUH €HIOKPMUHOJIOTII.

Hacamnepen po3risgsHeMO HOBY ITO3UILII0 €KCIEPTiB
Primary Care Diabetes Europe (PCDE) 3 nHaganHs no-
TIOMOTM KOMOPOITHUM MAalliEHTaM i3 IIYKPOBUM IiabeToM
2-T0 TUITY JIiKapssMU TIEPBUHHOI JJaHKU. JloOpe BimoMo, 1110
3 KOXXHMM POKOM IIOIIMPEHIiCTh IyKpoBoro miadety (LI)
i TIOB’sI3aHUX 3 HUM KOMOpPOIMHUX 3aXBOpIOBaHb 30iTb-
mryeTbest. baraTo mamienTis i3 1IJI 2-ro iy Bxe Ha eTarti
NIarHOCTUKY MalOTh MPUHANWMHI OJTHE CYIYTHE 3aXBOPIO-
BaHHs. OcoOiuBe 3HaueHHs B mauieHTiB 3 L] mae cep-
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LeBO-CyIMHHA KOMOpPOimHicTh. CyYIIyTHI 3aXBOPIOBaHHS
00TsEKy10Th TiepeOir LI, 30i1bI1yIoTh BapTiCTh JiKyBaHHS
1 yCKJIaAHIOIOTh BUOIp ONTUMAJIbHOI TAKTUKM BEICHHS Ta-
kux nauieHTiB. LI 2-ro Ty Bce yacTillie 1iarHOCTYEThCS
B JII0fieit, MooaIux Big 45 pokiB. [lalieHTH 6i1b1I MOJIO-
JIOTO BiKy HA MOMEHT ITOCTAHOBKM J1iarHO3Y 3aKOHOMipHO
MaTUMYTbh BUILLIUIA PU3UK PO3BUTKY MIKPO- i MAKPOCYIMH-
HUX yckiaagHeHb LIJI y maiiOyTHbOMY 3a paxyHOK OiJIbII
TPUBAJIOTO aHAMHE3Y 3aXBOPIOBAHHSI.

HemonaBno excrieptu PCDE onyOsikyBanu BUKJIA
CBOET TMO3ULIiT 1010 JiKyBaHHs MaiieHTiB i3 LI/ 2-ro Tumy,
y SIKOMY PO3IVISIIAE€ThCSI HOBMIA MiAXim 10 cTpaTuikalii
CepleBO-CyIMHHUX pU3UKiB y nmamieHTiB i3 LI/l. Excrieptu
HaroJIOLIyI0Th Ha pAaHHLOMY IMOYATKy MOMBIMHOI Teparlii i
MiABUIYIOTh CTpaTU(iKallilo pU3UKy 1151 ocio, y sskux LIJT
2-T0 TATY PO3BUHYBCS Y Billi 10 40 pokiB. [1alienTn 3 myxe
BUCOKUM CEPLEBO-CYIMHHUM PU3UKOM MOXYTb OTPUMATU
MOTEeHILIMHY KOPUCTh Bil paHHLOTO IPU3HAYCHHS KOMOi-
Halii MeTdhopMiHy 3 iIHHOBaLliHHUMM TPYIIaMU Mpernaparis.

3 orsamy Ha Te, 1o mauieHTt i3 L1 2-ro Tuiy MaroTh
MiIBUIIIEHY WMOBIPHICTh PO3BUTKY aTePOCKIEPOTUYHUX
ceplLeBO-CyIMHHUX 3axBopioBaHb (CC3), 0cobauBoro
3HaueHHsI HaOyBa€ TPOTHO3YBAHHSI CEPIIEBO-CYINMHHUX
PM3KKIB. 3TiIHO 3 peKOMeHaalisiMi €BpONeiiChbKOro ToBa-
pUCTBa KapaioJoTiB i €BponeiichKoi acoliallii 3 BUBYEHHS
ykpoBoro niabety (ESC/EASD), 3 meTor0 npodinaktuku
CepIEeBO-CYAMHHOI MATOJOrii B KJIiHIYHIN MpakTUIli Ta-
mieHTy 3 L/l 2-To TuIry MoxXyTbh OyTH BiZHECEHi OO rpyIu
«TTOMipHOTO», «BUCOKOT0» 200 «y’e BUCOKOTO» CePLIEBO-
cynMHHOrO pu3uKy. Ha mimcraBi 1iei crpatudikaliii po3-
poOJieHi iHAMBIAyaai30BaHi LiJIbOBI 3HAUEHHS MOKA3HUKIB
JinigHoro npodimo. Tak, MaliEHTH 3 «BUCOKUM» i «IIyXKe
BUCOKUM» pU3UKOM po3BUTKY CC3 MaTtumyTh CyBOpillli
3aBIaHHS 3a PiBHSIMU JIIIONPOTEIHIB HU3bKOI IIIIbHOCTI i
OyIoyTh MOTPeOyBaTH OLIBII PAaHHBOTO IIPU3HAYEHHS Till0-
JIiMigeMivyHO1 Tepartii.

Excneptu PCDE y cBoiii ogililiHill O3UIIil 11010 JIi-
KyBaHHS nauieHTiB i3 LIJI 2-ro Tury onucaaum HOBY CXeMy
crparudikaitii pusuky CC3, y sKiil 3anpornoHyBain Bii-
WTU Bill TIOHATTS «IIOMipHMIA PU3UK» IS HalieHTiB i3 LIJI.
BoHu migkpecnooTh, 1o Bei naiieHtu i3 /] 2-ro tumy
maioTh Bucokuit pusuk CC3. [IpormoHoBaHa cTpaTugdika-
sl pU3MKY BiITHOCUTb TALIEHTIB y TPYITy JAy*e BUCOKOTO
CepLIEeBO-CYAMHHOTO PU3UKY, SKIIO Ha MOMEHT IOCTa-
HOBKWU J1iarHO3y BOHU Oynu mojoaimunmu 3a 40 pokiB abo
matoTb CC3 i/abo 2 i Gijblie cepleBO-CyIuHHI (haKTopu
pu3uKy (aprepiajJbHa TiMepPTeH3isd, AUCIIMiZeMis, OXHu-
piHHSI, KypiHHS i/a00 rimomMHaMisl), XpOHiIUYHY XBOpPOOY
HUPOK 3i MIBUAKICTIO KJIYOOUYKOBOI (inbTpallil HIKYE 3a
60 mi/xB/1,73 M? abo anpOymiHypiro. Yci iHmI mamieHTy i3
L1 2-ro Tumy, y TOMy YUCJi 3 OXUPIHHSIM, HaJeXaTb 10
TPy BUCOKOTO CEPLIEBO-CYTUHHOTO PU3UKY.

VYcim manienTtam i3 LIJI 2-ro THITy peKOMEHIYETHCS 3Mi-
Ha criocoOy XWTTS, BKJIIOYHO 3i 3HMIKEHHSIM Macu Tija,
30iUTbIIeHHSIM (Di3MYHOI aKTUBHOCTI, KOPEKIIi€I0 Xapyy-
BaHHS 1 BiIMOBOIO BiJ KypiHHS. [Ipu Briepiiie BcTaHOBIE-
HOMY NiaTHO3i sIK Kpalily (papMaKoJIOTiuHy Teparlilo Iep-
1101 JIiHIT cJlig mpu3Havyaty MeTdhOpMiH 3 OISy Ha oro
IoBeneHYy e(eKTUBHICTh i Oe3MeKy, y IMeplly 4epry Io10
CC3.

VY rtoii xe vac paHi pociaimkeHHs VERIFY nemon-
CTPYIOTh, 1110 PaHHIil MoYyaToK KOMOiHOBaHOI Tepartii 3a-
Oe3redye OiNbII 3HAUYIII i CTiliKi JOBrOCTPOKOBI Iepe-
Baru MOPiBHSHO 3 MTOYAaTKOBOIO Tepariero MeThOpMiHOM.
BcTraHoBneHo 36iblIeHHS Yacy A0 PO3BUTKY IePIIOi Ma-
KPOCYIMHHOI IOl Ha TJIi KOMOiHOBaHOI Teparrii MeTdop-
MiHoM 3 BirgariinTuaoM. Tomy ekcrieptu PCDE 3ampo-
IMOHYBaJIM BiIiiTU BiJ KJIaCUYHOTO Iiaxony ao Tepamii LIJT
2-T0 TUIY «JIIKyBaHHSI IO HEBIadi», IIO Mepeadadae 1mo-
KpPOKOBe TocuJIeHHs1 (papmakoTepartii 3a piBHem HbAlc.
3aMicTh LILOTO BOHM PEKOMEHIYIOTh MiAXil «IiKyBaHHS
I 3HUXKeHHsT puduky CC3», mpu sIKOMy KOMOiHallist
MeT(OpMiHy 3 BIIAALIINTUHOM, a TAKOX i3 MpernapaTaMu
3 TpyM iHTiOITOPiB HATPil-TJIIOKO3HOTO KOTpaHCIoOpTepa
2-ro TUIy ab0 aroHiCTiB peLeNTOPIB III0KArOHOMOAI0HO-
ro nentuny 1 mpru3HavaeThCs MallieHTaM, BiTHECEHUM /10
Ipyny BUCOKOTO a0o Aye BUCOKOTO PU3MKY B 1€0I0Ti 3a-
XBOPIOBAHHSI.

ITpu nixkyBaHHI moAeii moxwioro Biky i3 LIJI ciix Bpa-
XOBYBaTU HEOTHOPiIHICTh CYMYTHIiX 3aXBOpPIOBaHb, KOTHi-
TUBHMI CTATyC, YMOBU XUTTS. TOMy WiTbOBi MOKa3HUKU
IJIiKeMii TOBUHHI OyTH iHAMBiayaaIbHO MigiOpaHi 11T KOX-
Horo. Takox HeoOXiZHO MiHIMi3yBaTU PU3UK TillOTIiKeMil
B il rpyni nauieHTiB. st NiTHIX naiieHTiB MeThOpMiH
MPOJOBXKYE 3aJIMIIATUCS Tepallielo nepioi diHii. [Tpu He-
00XimHoCTI iHTeHcHuiKallii IYKpPO3HIKYBaJIbHOI Tepartii
CJIiZl pO3TJISIHYTU MPU3HAYEHHS BIIIATIIITUHY, 110 € eek-
TUBHOIO i OUIBII OE3MEeYHO0 TePareBTUYHOIO aJIbTEPHATH -
BOIO JIJIs1 JItOJe it moxutoro Biky i3 L1 2-ro Tuimy nmopiBHSIHO
3 iHIIMMM aHTUTINEePIIiKeMiYHUMU IIpeTriapaTaMu.

O4yeBUIHO, 10 B MallOyTHbOMY 3 OTPUMaHHSIM HO-
BUX KJIiHIYHUX JAHUX CJIi MeperjsiHyTU 3aIllpOIIOHOBAaHY
PCDE crpartudikaiiito ceplieBo-CyIMHHNX PU3UKIB y Ma-
uieHTiB i3 L1 2-ro tumy.

Munyno maiixe 15 pokiB 3 yacy Imy0JtiKallii, sska BIiepiie
ITiTHSTa TTMTaHHS 100 HaAMipHOI JiaTHOCTUKY PaKy IIIu-
tononioHoi 3ano3u (1113) y CILA (Davies L., Welch H.G.
Increasing incidence of thyroid cancer in the United States,
1973-2002. JAMA. 2006. 295. 2164-67). HanmipHa mia-
FHOCTUKA — 1I€ BUSIBJIEHHSI CYOKJIIHIYHOTO 3aXBOPIOBaH-
HSI, sIKE HaBpsIL Y4 MOTIJIO O CTaTu KJIIHIYHO OYEBUIHUM,
SIKOM H1Or0 He BUSIBUJIM 32 AOTIOMOTOI0 TecTyBaHHs. 3 1973
o 2002 pik nropiyHa 3axBoproBaHicTh Ha pak 13 3pocia
Ha 240 % — mo 7,7 Ha 100 000 oci6. CMepTHICTh BiIl paKy
I3 mpoTarom uporo mepioay Oysia HU3bKOIO i CYTTEBO He
sminmrtacst — 0,5 va 100 000 HaceseHHS. ABTOPY TIPUITYC-
TWIH, 1110 BUSIBJICHHS CYOKJIiHIiYHUX 3aXBOPIOBaHb, IIIBUII-
1IIe 3a Bce, OY/I0 IMMPUYMHOIO IILOTO 30iIbIIEHHS, OCKIIbKI
nanijasipauii pak 113 3a3Buyaii BUSBISIIOTh IIPU PO3TUHI B
JIIofIeit, SIKi ITOMepJIN 3 iHIIMX IIPUYMH, HaBiTh HE 3HAIOUH,
1o B HuX 0yB pak LI[3. MeraaHasi3 aBTONCIHHUX AOCITi-
JIKeHb TT0Ka3aB, 1110 TolnpeHicTh paky 113 cepen moneii,
SIKi TIOMEpJIH 3 iHIIMX MTPUIKH, cTaHOBUTD 11,2 %. 36inb-
1IeHHs yacToTu paky I3 Takox Oyno moB’si3aHe 3 Malu-
MU po3MipamMu myxJauHU (2 cM a00 MeHIIIe).

ABTOpPM MPUITYCTUIW, WO MiABUILEHHS YYTJIMBOCTI
VJIBTPa3BYyKOBOI niarHocTuku 3 1980-x pokiB, MOBipHO,
€ IPUYNHOIO 30ibeHHs YacToTn paky LI3. KpiM Toro,
MarHiTHO-pe30HaHCHA i KOMIT'IoTepHa ToMorpadiss Mo-
JKYTb JIETKO BUSIBUTHU HaliMeH1i By3iu B LI13.
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VYpomoBx momanbIInx 15 pokKiB 3aXBOPIOBaHICTH Ha
pak 1113 mpomoBxyBayia 3poCTaT, JOCSTHYBIIU iKYy 15,2
Ha 100 000 oci6 y 2013 potii, epIil HixK TPOXHY 3MEHIITUTUCST
1o 13,7 va 100 000 oci6 y 2017 poui (1110 OpiBHIOE TIpU-
6m3Ho 54 000 BumankiB 1mopoky). Cranom Ha 2017 pik
nmaninsapuuii pak I3 cranoBus 90 % Bix ycix miarHoCTO-
BaHux BUIiB paky 1113 (80 % — y 1990 poiti). 3 naniasipaux
puniB paky 1113, niarnocroBanux y 2017 poui, 67 % mamm
po3mipu 2 cm a6o menme. Yacrora iHmmx TumiB paky 113
3ajIMIliagacsi B OCHOBHOMY CTa0iIbHOIO ((pOoIiKyasipHa Kap-
uHoMma — 4,4 %, menynsipHuii pak — 1,5 %).

ITpotsrom ocranHix 10 pokiB y CIIIA Ta iHIIMX KpaiHax
OyJ10 JOKJIAeHO YMMAJIUX 3YCUJIb TSI HEOMYIIEHHST Hal-
MipHOI AiarHOCTUKM i 3armo0iraHHsI HaAMipHOMY JIiKyBaH-
Hio nanisipHoro paky I13. OcHOBHI peKoMeHaallil oa0
By3niB L3 i paky, 1110 BAUKOPUCTOBYIOTHCSI €HIOKPUHOJIO-
raMu i xipypramu, OyJi OHOBJIEHi. ¥ HUX MIPUITYCKAEThCS,
o By3m 1113 po3mipom Menie 3a 1 cM He MOTPedYIOTD Gio-
ncii, 1100 OLiHUTH HAsSIBHICTh PaKy, a TAKOX Te, 110 reMiTH-
PEOiIeKTOMisl, a He TIOBHA THPEOIAEKTOMIsl € METO0M BHOOPY
JIIKyBaHHS 6araTbOX MaJIMX BUIIIB PaKYy.

HemronaBHo meperisiHyTo Kiacugikallilo iHKarcyabo-
BaHOTO (POIIIKY/ISIPHOTO BapiaHTa MaIrijispHoro paky 1113,
TOMY JiarHO3 Oi/IbIlle HE MiCTUTh CJIOBA «KapLMHOMa», BU-
3HAIOYM MOro AyxKe HU3bKMI MOTEHIIiaad II0A0 3JIO0SKiCHOI
MoBeAiHKU. 3apa3s 11i ypaxkeHHsI HazuBatoTbest NIFTP — He-
iHBa3uBHe (hoiKyasspHe HoBoyTBopeHH: 1113 3 mamiasapHu-
mu siiepaumu o3Hakamu (Nikiforov Y.E. et al. Nomenclature
revision for encapsulated follicular variant of papillary thyroid
carcinoma: a paradigm shift to reduce overtreatment of
indolent tumors. JAMA Oncol. 2016. 2. 1023-39).

IIpu nboMy ciaim MaTU Ha yBa3i MOXKJIMBICTH CIIpPaBX-
HBOTO 30ibIIeHHs YyacToTu paky HI3. Tak, yacTka marti-
€HTIB 3 BiJaJIeHUMU MeTacTa3aMM Mil 4Yac AiaTHOCTUKU
naninsipHoro paky I3 3pocrana B cepennbomy Ha 2,4 %
mopiuHo 3a nepion 1974—2013 pokis (Lim H. et al. Trends
in thyroid cancer incidence and mortality in the United
States. JAMA. 2017. 317. 1338-48). Tomy HeoOXinHO TIpo-
JIOBXYBaTU 3[ilAICHIOBAaTU MOHITOPUHI TE€HAEHIIiA PO3BU-
TKy paky [I3.

VY AnoHii mepcneKTUBHOIO CTpaTeTiel0, MEPEBIPEHOIO B
CMOCTEPEXHUX JOCIIIKEHHSIX, € aKTUBHE CIOCTEPEXKEH-
Hs1. Lls crpateris mependavyae MOHITOPUHT HEBEJIUMKOTO
JIoKajli3oBaHoro mnarmijisspHoro paxky LI[3 3a momomoroio
peryisipHux TiiaHoBuX Y3Jl. AKTMBHE BTpy4YaHHS 3ili-
CHIOETbCS JIMLIE B TOMY BHUIIAAKYy, SIKUIO IyXJIMHA 3Ha-
YHO 30LIBLIYETHCSI B pO3Mipax abo0 IMOIIMPIOETLCS Ha Cy-
cinHi JimpaTtuanHi By3nu. HenmaBHiili MeraaHami3 maHux 3
TPbOX Pi3HUX KpaiH, 1110 BUKOPUCTOBYIOTH 1I}0 CTpaTerTilo,
BktouHo i3 CIIA, mokasas, mo jwuiie 5,3 % pakoBux
3aXBOPIOBaHb MMOKA3aJIu PiCT MyXJIWHM, a B 1,6 % Bumami-

KiB BUHUKJIM MeTacTa3u B JIiM(paTUIHI BY3/IU IIPOTIATOM 5
pokiB crioctepexkeHHs1 (Cho S.J. et al. Active surveillance
for small papillary thyroid cancer: a systematic review and
meta-analysis. Thyroid. 2019. 29. 1399-408). BesymoBHoO,
3a3Ha4yeHy CTPATETio CJIi/l 3aCTOCOBYBATH JIMIIIE B OOMexKe-
HUX, 100pe KOHTpOJIbOBAaHUX yMoBax. HeoOxigHi nokaszu
BiIMIOBiTHOTO PiBHS [JIs MOKpalllaHHS JialrHOCTUKU M JIi-
KyBaHHS By3JiB i paky LL[3.

Biranns yuravam i3 CodiiBKu — HamioHAJIbHOTO CKap-
0y Ykpainu, meaeBpa mapkoBoro mucrenrsa. Koiau 3HoOBy
I TXKIDKAEIT 10 TapKy, XOUeThCs IIBUAIIE ITO0AYUTH 1110
HeTiepeBepllIeHy NepJanuHy €BpOIu, MUCTELIbKE TUBO, PO3-
TallloBaHe B caMOMY LIEHTPi Halloi nepxaBu. Majio sskuit
BUTBIip IapKOBOI apXiTEKTYpPHU IT03MAara€ThCs 3 HElo 3a KiJlb-
KiCTIO JIET€H]I i pOMaHTUYHMX iCTOpiil, 11O 3aryouyiucs B
TIHUCTUX aJiesiX, TAEMHUYUX TpOTax, Yy HarpoMaKeHHi
ckesb. BoHM po3KpuBalOThCSI JIMIIE TIEPe]l THMU, XTO BMi€
0auyuTH i Xoue ciayxaTu. Tucsdi Jroneil mMpuxoasTh Ha I10-
6aueHHs i3 CodiiBKOIO, 1100 BAMXHYTH apoMarT I1oe3ii, IIi-
3HaTU Kpacy. Tak, TaEMHWYa Kpaca roJIOBHOI ajiel MaHUTh
y TIMOMHY MapKy, KOXHMI 3Ur3ar ii BiZKpuBa€ HOBIi 3aX0-
rnBi neiizaxki. CodiiBKa — 11e B repliry yepry riMH KOXaH-
HIO, SIKE JOBIIIE 3a XKUTTS 1 Haj IKMM He BJIaJHi Hi 4yac, Hi
CMepTh. ¥YCiM Bimoma 3BOPYIUIMBA iCTOPisi KOXaHHS MOJIb-
cbkoro MarHara Craniciaba [Totonbkoro i yapiBHoi Codii.
Came 111 wi€i xkKiHKu rpad 3aKjiaB Hel YynqoBUit mapk. Tyt
NIOTh TIpeKpacHi (hOHTaHU, CTBOPEHMIA KacKajl 03ep i BO-
JIocraaiB, TYT MOXKHA 3HAWTU 3aTUIIIOK i MPOXOJIOAY B CIle-
KOTHIll IeHb Y POMAaHTUYHUX PYKOTBOPHMX TpOTax. Yxe
noHan aBa ctonitTst nuBye CodiiBKa CBOEIO Kpacolo i He-
rmoBTopHicTI0. CaMe 1I000B HaAMXHYy/Ia 3aKOXaHOTOo Tpada
Ha CBOEPITHUI MOIBUT: BiH 3i0paB KOIITHU — i cepe.l BUTO-
PUIKX CTemiB i 0aJoK, Cepel XaOTUUHOIO HarpoMaIKeHHS
CKeJTb Tovyasocsl OyIiBHULITBO MapKy B aHTUYHOMY CTHIII.
CodiiBka — 1€ 1IapCTBO BOMMU, 3€JCHOI NMPUPOAM Ta Kas-
k1. KoXeH KyTo4oK IapKy OBisSTHUI MihaMu i1 JIeTeHIaMu
craponaBHboi [perii Ta Pumy. Y mapky BucamkeHo aepeBa
MiCLIeBUX ITOPiJ Ta €eK30TUYHi POCIMHU 3 YChOTO CBITY. Asel
MPUKPAIIIEHO CTAaTysSIMU aHTUYHUX OOTiB i OOTHMHB, iX BU-
TOTOBJISIIN HakiKpaiii ckyabnTopu Itanii. OctpiB KoxanHs
3HAXOAUTKCS TIOCepe]] CTaBKa, a HA HhOMY — XpaM OOTHHI
J11000Bi Ta kpacu BeHepu.

3 nobaxkannsam yurayam tpumatu COVID-19 nin KoHT-
poJieM i MKJIyBaTUCS OIUH MPO OIHOTO,
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Physical activity as a non-pharmacological
and useful strategy in controlling
of the apoptotic symptoms
in diabetic model rats

Abstract. Background. In recent years, diabetes has become a global health problem. Apoptosis of pancre-
atic beta cells plays an important role in the pathogenesis of type 1 diabetes. Exercise as a non-pharmacological
strategy to reduce the diabetic-induced complications has always been of interest to researchers. Therefore, the
purpose of this study was to investigate the effect of aerobic exercise on levels of Bax, Bcl-2 and Bax/Bcl-2 ratio
in pancreatic tissue of streptozotocin (STZ)-induced diabetic rats. Materials and methods. A total number of
40 male Wistar rats (10 weeks old, 200-250 gr weight) were randomly divided into healthy control (HC), healthy
trained (HT), diabetic control (DC), and diabetic trained (DT) groups. Diabetes was also induced by a single in-
traperitoneally injection of streptozocin (45 mg/kg). The training groups performed the exercise on the treadmill
for five consecutive days within six weeks. The pancreatic tissue levels of the Bax and the Bcl-2 proteins were
further determined via ELISA method. Results. The results showed that the induction of diabetes had significantly
decreased the levels of Bcl-2 protein and increased the levels of Bax protein and Bax/Bcl-2 ratio in the pancreatic
tissue (p < 0.05). As well, the findings showed that six weeks of aerobic exercise training had significantly increased
the levels of Bcl-2 and significantly decreased the levels of Bax protein in DT group. Also, the Bax/Bcl-2 ratio re-
duced significantly in DT group (p < 0.05). The increase in displacement and transmission of apoptosis inducing
factor (AIF) that have seen in oxidative stress status, is reduced in the tissues of trained individuals which indica-
ting of the inhibition in the apoptotic signaling. Conclusions. According to the results of this study, exercise can be
considered as an effective strategy to reduce the rate of diabetic-induced apoptosis and control its complications.
Keywords: exercise; Bax; Bcl-2; apoptosis; diabetes mellitus

Introduction

Diabetes mellitus (DM) is a chronic metabolic disorder
of the endocrine glands that has affected millions of people
around the world and often associated with the functional
and structural complications in various organs [1]. Pancreatic
beta cell apoptosis plays an important role in the pathogene-
sis and development of Type 1 Diabetes mellitus (T1DM)
[2, 3]. Mitochondrial apoptosis pathway involves the loss of
mitochondrial homeostasis especially changes in the outer
mitochondrial membrane. Mitochondrial outer membrane
dysfunction causes proliferation of proapoptosis factors in-
cluding cytochrome c. The release of cytochrome ¢ activates
the apoptosome. After the formation of this apoptosome and
especially the activation of caspase 9, other important caspa-
ses are activated. Eventually, apoptosis culminates in cell

death [4, 5]. Bax and Bcl-2 are two important proteins that
involved in the process of apoptosis through the formation of
the apoptosome complex as well as the activator and inhibitor
of caspases. Bax/Bcl-2 ratio is known to determine the sur-
vival and death of the cell [6]. The Bcl-2 family proteins play
avital role in transmission of intracellular apoptotic signals by
regulating the permeability of the mitochondrial membrane.
These proteins are divided into two categories: Anti-apopto-
tic proteins such as Bcl-2 and pro-apoptotic proteins such as
Bax [7]. Bcl-2 is attached to the outer mitochondrial mem-
brane and can inhibit the release of cytochrome c to cysto-
sol, while the Bax protein damage the outer membrane of the
mitochondria and cause the release of cytochrome ¢ to the
cytosol. It is also well established that the Bax protein can be
attached to the Bcl-2 and prevent its anti-apoptotic role [8].

© «MixHapopHWit eHKOKPUHONOTIYHMI XypHan» / «MexzyHapoaHbIii SHAOKpUHoNOrnyeckuii xypHan» / «International Journal of Endocrinology» («Miznarodnij endokrinologicnij zurnal»), 2020

© Bupaseup 3acnascokuii 0.10. / W3patenn 3acnasckuit AKO. / Publisher Zaslavsky 0.Yu., 2020

For correspondence: Mehdi Bostani, PhD, Department of Physical Education, Ahvaz Branch, Islamic Azad University, Ahvaz, Iran; e-mail: Bostanim@yahoo.com; contact phone: +-989167017668

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

Tom 16, N2 8, 2020

www.mif-ua.com, http://iej.zaslavsky.com.ua 1



OpwuriHaAbHI AOCAiAXeHHs /Original Researches/

[ d ]

Exercise and physical activities have been recommended
for the decrease of complications in in patients with diabetes
[9—11]. Cheng et al. [12] in their study showed that exercise
training with increases the levels of Bcl-2 protein, enhances
the cell survival in the heart of diabetic mice. N. Ramezani
et al. [13] in their study reported that high-intensity inter-
val training It caused a significant increase in Bcl-2 and
decreased significantly in Bax after the four-week training
intervention in heart of diabetic rats.

According to various studies, the effect of physical acti-
vity on apoptotic factors in diabetic pancreatic tissue has not
been studied, therefore the aim of this study was to examine
the levels of Bax protein, Bcl-2 protein and Bax/Bcl-2 ratio
and studying the effect of acrobic exercise training in pan-
creas tissue of streptozotocin (STZ)-induced diabetic rats.

Materials and methods
Animals

A total number of 40 adult male Wistar rats were supplied
from Razi Institute (Karaj, Iran) and housed four-per-cage
in an animal lab under standard conditions (12-hour light/
dark cycle in a room at a temperature of 20—25 °C) with ac-
cess to food and water ad libitum. All the institutional (as
registered under the code LUNS.REC.1395.170 at Lorestan
University of Medical Sciences) and animal research health
guidelines were also observed. The animals were randomly
divided into four groups: 1) healthy control (HC, N = 10);
2) healthy trained (HT, N = 10); 3) diabetic control (DC,
N = 10), and 4) diabetic trained (DT, N = 10) followed by
inducing diabetes in DT and DC groups.

Diabetes induction

For the purpose of acclimatization and reaching opti-
mal weight (at least 250 gr), all of the rats were kept in an
animal lab for two weeks prior to the experiments. Subse-
quently, following an overnight fasting, diabetes was induced
through a single intraperitoneal injection of streptozotocin
(STZ) (45 mg/kg; Sigma, St. Louis, MO) solution (dis-
solved in 0.5 mol/I citrate buffer at pH 4.0). Two days later,
diabetes was confirmed through measuring tail vein blood
glucose level (> 350 mg/1d.) by Accu-Chek Compact Plus
blood glucometer (Roche Diagnostics K.K., Tokyo, Japan).
In this respect, the animals without any trace of hypergly-
cemic were excluded from the rest of the samples. In addi-
tion, blood glucose levels were controlled all along the study
course, once every week [29].

Treadmill training protocol

The treadmill training protocol was developed based on
previous protocols which consisted of 6 weeks of moderate-
intensity endurance aerobic exercise on a leveled motor-
driven treadmill (Model T510E, Diagnostic and Research,
Taoyuan, Taiwan). The aerobic power of the animals in
terms of VO2max was further obtained based on the rela-

tionship between VO2max to speed and treadmill slope
[14]. Within the first week, the speed and the duration of
the treadmill running were 10 m/min and 10 min per day,
respectively. The figures were then gradually increased until
the fifth week, ending up with training speed and duration of
18 m/min and 30 min per day, respectively. To stabilize the
obtained adaptations, training speed and duration were kept
constant at the sixth week [15].

Tissue extraction

Two days after the last exercise session in the sixth week
of training, the animals were anesthetized by inhalation of
2 % halothane in a mixture of 20 % O, and 80 % CO,. For
the analysis of the levels of Bax and the Bcl-2 pancreatic tis-
sue, total rats in four-groups were removed immediately and
separated pancreatic tissue were stored at —80 °C until the
analysis process was completed.

Evaluation of Bax and Bcl-2

To measure the expression of the Bax and the Bcl-2 pro-
teins, the ELISA kits were used (Cusabio-Japan). At the first
step, the Bax and the Bcl-2 levels of the pancreatic were ho-
mogenized (1: 10 in PBS 10 Mm, pH 7.4 in 4 °C) and then
centrifuged (20,000 rpm in 45 min). After that, using special
kits of rats (Bax; 15.6 pg/ml and Bcl-2; 0.078 pg/ml), the
levels of proteins were measured and spectrophotometri-
cally read by an Autobio Elisa Reader (China).

Statistical analysis

Statistical analyses were conducted using SPSS Statistics
software (Version 21, SPSS Inc., Chicago, IL, USA). Norma-
lity and homogeneity of the data were also assessed via Sha-
piro-Wilk test and Levene’s test, respectively. One-way analy-
sis of variance (ANOVA) followed by Bonferroni post-hoc test
was further employed to compare the Bax and the Bcl-2 levels
inthe HC, HT, DC, and DT groups. The data were reported as
mean * standard error of measurement (SEM) values and the
statistical significance level was set by p < 0.05.

Results

Figure 1 illustrated the average of blood glucose levels
during the six-week endurance training intervention in the
diabetic groups. As shown, blood glucose levels within six
weeks in the diabetic group were more than 300 mg/dl which
was considered as the threshold for diabetes. In the diabetic
control group, the blood glucose levels had been also rising
since the injection of the STZ by the end of the sixth week;
but in the diabetic trained group, a decreasing trend was ob-
served which revealed a significant reduction started at the
beginning of the fourth week of the study (p < 0.05).

As shown in Figure 2, the levels of the Bax protein in
the DC group significantly increased compared to the HC
group (p < 0.05). There was also a significant reduction in
Bcl-2 protein levels in the diabetic control (DC) group com-

Table 1. Endurance Training Protocol

First week | Second week | Third week | Forth week | Fifth week | Sixth week
Training duration (minute) 10 20 20 30 30 30
Treadmill speed (m/min) 10 10 15 15 18 18
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pared to the healthy group (HC). Also, the Bax/Bcl-2 ratio
in the diabetic rats increased significantly (p < 0.05).

In the diabetic group that performed aerobic exercise on
a treadmill for six weeks, there was a significant decrease in
the levels of Bax protein, significant increase in Bcl-2 pro-
tein and significant reduction in the Bax/Bcl-2 ratio com-
pared to the diabetic control group (p < 0.05).

Discussion

In the present study, we found that in the streptozoto-
cin (STZ)-induced diabetic rats, the levels of the Bax pro-
apoptotic protein increased, but the levels of the Bcl-2 anti-
apoptotic protein decreased. In addition, Bax/Bcl-2 ratio was
increased also. This means that pro-apoptosis processes have
overcome anti-apoptosis processes in diabetic pancreas tissue.

However, six-weeks of acrobic exercise led to an increase
in Bcl-2 anti-apoptosis protein and a decrease in the Bax
pro-apoptosis protein and the Bax/Bcl-2 ratio.

The mechanism of the relationship between cell death and
hyperglycemia is not yet well understood. Diabetes-induced
oxidative stress may play an important role in the develop-
ment of apoptosis in hyperglycemic state. Oxidative stress is
created by an imbalance between the production of reactive
oxygen species (ROS) and antioxidant factors. The role of
the free radicals in the dysfunction of beta cells has been well
established, in fact increment of the oxidative stress plays an
important role in the spread of diabetic-induced cell death in
most tissues [16, 17]. It is believed that the oxidative stress to
be a major factor of the adverse effects of diabetes on tissues,
which can trigger or accelerate apoptosis in affected cells [18].

The results of the various studies have shown that physi-
cal activity can reduce the amount and speed of cellular
apoptosis. Some of these studies have suggested that the
mechanism of the reduction in cellular death related to the
increase in body’s antioxidant capacity [19], reduction in
the cytokines such as TNF-a [20], the decrease in the levels
of pre-apoptotic proteins such as Bax protein [21], increa-
sing the anti-apoptotic factors (Bcl-2, Hsp70), increasing
the some of DNA regeneration enzymes and reduction in
ROS production [22]. It seems that the mitochondria play
an essential role in regulating of the apoptotic events. in
this regard, the members of Bcl-2 family, including Bax
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Figure 1. Blood glucose levels during the six weeks

Note: * — P < 0.05 significant decrease in blood glu-
cose levels in diabetic trained (DT) versus the diabetic
control (DC) group.

and Bcl-2 proteins as the main proteins, are involved in the
formation of apoptotic channels, mitochondrial permeabi-
lity regulation, and mitochondrial apoptosis signaling [23].
The Bax/Bcl-2 ratio is also an indicator for the determine of
the mitochondrial apoptosis potential, which Bcl-2 through
preventing of Bax-Bax oligomerization, opposes the pro-
apoptotic activity of Bax. As soon as the Bax protein enters
to mitochondria, it forms the pores in the mitochondrial
membrane, that results in the release of proteins such as cy-
tochrome C into the cystosol and triggers the downstream
apoptotic signaling caspase cascade such as caspases-3 and
caspases-9 [24]. The importance of the mitochondrial per-
meability has been explained in the J. Fang et al. study in
2008. They showed that the blocking of the mitochondrial
permeability pores reduces the rate of apoptosis [25]. More-
over, the Bcl-2 protein by entering the mitochondrial outer
membrane, maintains the integrity of the membrane and
through the removing of H ions from the ion channels and
via binding to apaf-1, inhibits caspase activation [26, 27].

In response to exercise, the levels of oxidative stress are
associated with the less phosphorylation of c-Jun-N-termi-
nal kinase (JNK). This is accompanied by a reduction in the
expression of Bax protein and its transfer to mitochondria,
as well as an increase in the levels of Bcl-2 protein.
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Figure 2. Diabetes decreased the levels of the Bcl-2
protein and increased the Bax protein in the pancreatic
tissue, while aerobic exercise training for six weeks
significantly increased the Bcl-2 and decreased
the Bax protein

Note: * — Significantly different, p < 0.01.
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Figure 3. Diabetes increased the Bax/Bcl-2 ratio
in the pancreatic tissue, however aerobic exercise
training for six weeks significantly decreased
this ratio

Note: * — Significantly different, p < 0.01.
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In addition, the increase in displacement and transmis-
sion of apoptosis inducing factor (AIF) that have seen in
oxidative stress status, is reduced in the tissues of trained in-
dividuals which indicating of the inhibition in the apoptotic
signaling [28, 29].

Conclusions

According to the results of the present study, it can be
concluded that aerobic exercise as a non-pharmacological,
low-cost and useful strategy can be considered by reducing
the levels of pro-apoptosis and increasing the amounts of
anti-apoptosis factors, and can control diabetes-induced
cell death and its complications.
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®DisnyHA AKTUBHICTb 9K HeDAPMAKOAOTIYHA TA €PEKTUBHA CTPATETiS B KOHTPOAI
CUMNTOMIB AMNONTO3Y Y LWYPIB 3 EKCNEPUMEHTAABHUM AiaGeTom

Pestome. Axmyaavnicme. 3a octaHHi pOKM IYKPOBMIl IiabGer
(L) craB rnobaabHOIO MPOOJIEMOI0 OXOPOHU 3M0POB’sl. Amorn-
TO3 OeTa-KJIiTUH MiALLITYHKOBOI 3aJ103U Bilirpa€e BaXJIMBY POJb y
maroreresi LI/ 1-ro tumny. ®@izuyHa akKTUBHICTb SIK HedapMako-
JIOTiUHA CTpaTeris s 3MEHILIEHHs YacTOTU YCKIaaHEeHb, CIpH-
yuneHux /1, 3aBxau 1ikaBuiia g1ocnigHuKiB. ToMy memoro 11b0T0
JOCTiI)KeHHsT OyJI0 BCTaHOBJIEHHsI BILUIMBY aepoOOHMX BIIpaB Ha
piBHi Bax, Bcl-2 ta Bax/Bcl-2 y TKaHMHI MiALUTyHKOBOI 3271031
CTPENTO301LUH-1HAYKOBAaHUX 1ia0eTUUHUX 11ypiB. Mamepiaiu ma
memodu. CamuiB 1ypiB jinii Wistar (Bikom 10 TuxHiB, Bara 200—
250 1) 3aragbpHOIO KiJibKicTiO 40 paHIOMi30BaHO PO3MOALIMIM Ha
rpynu 3noposoro koHTposo (3K), 3noposux tpeHosanux (3T),
3 niaberoM (KoHTpojb, JIK) Ta 3 miaberom i3 izMuHMM HaBaH-
taxeHHsM (JIH). diaGer OyB iHAyKOBaHUI OIHOPA30BOIO iHTpa-
MEPUTOHEATTLHOIO iH €KIIIEI0 CTpenTo30LMHY (45 Mr/Kr). TpeHy-
BaJIbHi rpyNy BUKOHYBAJIM BIIPaBy Ha OIiroBiil TOPiXLli I’AThb HIB
MOCHi/Ib MPOTSITOM ILeCTH THXHIB. PiBHI TKaHUH MiAlLITyHKOBOI

Bostani M., Noaein S.A.

3ayi031 B Oinkax Bax ta Bcl-2 nomaTkoBo BU3Hauaaum METOAOM
IDA. Pesyrvmamu. IHayKiiist niaGeTy CYTTEBO 3HU3MJIA PiBEHb
6inka Bcl-2 Ta 306inbinuna piBeHb 0inka Bax Ta criiBBiZHOILIEHHS
Bax/Bcl-2 y TkanuHi niauutynkosoi 3ano3u (p < 0,05). Okpim
TOTO, Pe3yJIbTaTU MOKa3alH, 110 IIiCTh TUXKHIB a6pOOHUX TPEHY-
BaHb 3HAUYHO MiABUIIWIM piBeHb Oika Bcl-2 Ta 3HM3MIM piBeHb
6inka Bax y rpyni JIH. Takox crniiBBinHomeHHs1 Bax/Bcl-2 cyrre-
Bo 3HM3uIoch y rpymi JAH (p < 0,05). [MocuneHHst BumiieHHS Ta
nepenadvi hakropa, 110 iHIAYKYe anonTo3, SKUil CIOCTepiraeTbes B
CTaHi OKUCITIOBAJILHOTO CTPECY, 3MEHIUIYETLCSI B TKAHMHAX TPEHO-
BaHUX 0Ci0, 1110 BKa3ye Ha raJibMyBaHHS B CUTHai3aLlii amomnTo3y.
Bucnoexu. 3rinHo 3 pe3yibsraTaMu 1IbOTO JOCIiIKEHHS, (i3nuHi
BIIPaBU MOXHA PO3IJISIIATH SIK e(DEKTUBHY CTPATErilo 3MEHIIICHHS
YacTOTHU CIMPUUYMHEHOTO AiabeToM arornTo3y Ta KOHTPOJIO HOro
YCKJIaTHEHb.

KumiouoBi ciioBa: ¢isuuni Bnpasu; Bax; Bel-2; anontos; mykpo-
BUI fiabeT

Department of Physical Education, Ahvaz Branch, Islamic Azad University, Ahvaz, Iran

dusnyeckas AKTUBHOCTb KAK HedapmMakoAornyeckas n apPeKTUBHAS CTPATEINSI B KOHTPOAE
CUMIMTOMOB CANONTO3d Y KPbIC C 3KCNEPUMEHTAAbHbIM AUCO6ETOM

Pe3iome. Axmyaavnocms. 3a mocienHue roabl CaXapHblid Iu-
aber (CJl) cranm miobasbHOM MPOOJEMOI 31paBOOXpaHEHUS.
AnonTo3 6eTa-KJIeTOK TOKENTYI0UHON XKele3bl UTPaeT BaXkHYIO
posb B natoreHese CJI 1-ro tuma. Pusnyeckass akTUBHOCTb KaK
HedapMakoJIoruueckasi CTpaTterusi sl YMEHbILIEHHUsT 4acTOThI
OCJIOKHEHMI, BbI3BAHHBIX TUAa0ETOM, BCEra MHTEpecoBajla Mc-
caenosateneit. [103TOMy 1ie1bl0 TAHHOTO HUCCIIENOBaHUSI OBLIO
YCTaHOBJICHUE BIIUSHUS a3pOOHBIX yIpakHEeHUI Ha ypoBHU Bax,
Bcl-2 u Bax/Bcl-2 B TKaHUM MOIXKETYI0YHOM XKeJie3bl CTPENnTo-
301MH-UHIYLUPOBAHHBIX AMA0ETUYECKUX Kpbic. Mamepuaaot u
Mmemoost. Camiibl Kpbic TuHuN Wistar (B Bo3pacte 10 Hemenb, Bec
200—250 r), obiee KoanyecTBo 40, ObLIM paHIOMU3UPOBAHBI Ha
TpymIbl 3m0poBoro KoHTpost (3K), 3M0poBbIX TPEHUPOBAHHBIX
(3T), ¢ nnabetom (KoHTposb, JAK) 1 ¢ nuabeTtom ¢ usmyecKoi
Harpy3koit (JIH). /Inaber ObUT MHAYLMPOBAH OTHOKPATHOW MH-
TparnepuToHealbHON MHBEKIMEeH crpento3onuHa (45 Mr/kr).
TpeHUPOBOYHBIE TPYIIIbI BBIMOJIHSUIM YIPaXKHEHUs] Ha GeroBO
JIOPOXKE TMSTh THE MOAPSI B T€YCHUE LIECTU HeAesb. YPOBHU

TKaHel MOIKeIyIOoYHOM Xeye3bl B 0enkax Bax u Bcl-2 momoin-
HUTeJbHO onpenesuin meronoM MMDA. Pezyassmamot. UHayKius
nrabeTa CYIIECTBEHHO CHM3WIa YpoBeHb Oenka Bcl-2 m yBenm-
yuaa ypoBeHb Oenka Bax m cootHouenue Bax/Bcl-2 B TkaHu
nomkenynoaHoi xenessl (p < 0,05). Kpome Toro, pe3ynsraTh Io-
Kazajiv, 4TO LIECTh HeeNIb a9POOHBIX TPEHUPOBOK 3HAYUTEIBHO
TMOBBICUJIN YPOBeHb Oeska Bcl-2 u cHu3wimm ypoBeHb Oennka Bax B
rpynne JIH. Takxe cooTHomeHue Bax/Bcl-2 cyuiectBeHHO CHU-
3unock B rpymre JAH (p < 0,05). YeuneHue BoieIeHUs U Tiepeaa-
gy (hakTOpa, MHIYLMPYIOIIEro aronTo3, KOTOPbIi Habo1aeTcs
B COCTOSTHUM OKHUCJIUTEJIBHOTO CTPecca, YMEHBIIAeTCs] B TKAHSIX
TPEHUPOBAHHBIX JIMII M YKa3bIBaeT HAa TOPMOXKEHUE B CUTHAJIM-
3a1UM anonrto3a. Beteodsr. CoriacHO pe3yisTaTaMm 3TOTO MCClie-
JIOBaHMSI, (DU3MUYECKUE YIPakHEHUSI MOXHO pacCMaTpUBaTh Kak
3¢ HeKTUBHYIO CTPATETUIO YMEHBIIIEHUS YaCTOThI arloNnTO3a, BbI-
3BaHHOTO AMA0ETOM, M KOHTPOJISI €r0 OCJIOXHEHUIA.

KmoueBble caoBa: ¢usuueckue ynpaxHenus;, Bax; Bcl-2;
aromnTo3; caxapHbIil 11uadet
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€BPOMEUCbKUI BITAMIH D
y dopmi 3pyuyHunx miHitabnerok

Jlexar @444 Jlexar @eue;

» jopocnum no 1 Tabnetui Ha 100y « jopocnum no 1 1abnetyi 1pa3 Ha 2 fobu

* iiTAM Ta nignitkam (Big 3 Ao 18 pokiB) * iTAM Ta nignitkam (Bia 3 Ao 18 pokis)
no 1Tabnetui 1 pa3 Ha 2 gobu _ 110 11abnetui 1pa3 Ha TUXzeHb

\_

_/

94,5 % yKpaiHuiB

BiA4YyBaloTb Hacnigkm gediynty Bitaminy D!*

*Mosopostiok B.B. [ediuwr sitaminy D y HaceneHHa Ykpaiuu 1a (haktopy pusnky HOro po3suTky.
Bone. Cycrasel. Mo3soH04HKK. 2012. Ne 4 (8). C. 5-11.
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AnyaBaH M.B.", Kobuasik H.M.", laeaeHko I.11.2, KomicapeHko KO.1."
" HaujioHanbHu meanyHni yHiBepcuteT imeHi O.O. boromonsLsi, M. Kuis, YkpaiHa
2 KHIT «KniBCbKibt MICbKK KAIHIYHUT €HAOKPUHOAOMYHUY LUIEeHTP», M. KniB, YikpaiHa

OUiHKA KAiIHIYHOT epeKTUBHOCTI 3aMICHOIT Tepanii
npenaparomMm Aekan y nawuieHTis
i3 LYKPOBUM Ai06EeTOM TUNY 2 i CYNyTHbOIO
HeAAKOIrOAbHOIO XXUPOBOKO XBOPOOOIO NeYiHKU
30 YMOBU AediuunTty BiTaMiHy D

Peswome. AktyanbHicTb. OcTaHHiM Yacom AeiynT BitamiHy D BBaXaeTbCs OgHUM 3 (haKTOPIB PO3BUTKY Liy-
KpoBoro giabety 2-ro tuny (U4 tuny 2) i HeankoronbHoi XxupoBoi xopobu neyiHkn (HAXKXT1). Meta: BctaHoBu-
™M eheKTUBHICTbL rpenapaty [ekan (xonekanbumgeporsn) y nayieHTis 3 vioro gegiyntom, xsopux Ha L tvny 2
3 HAXKXT1. Marepiann ta meroau. NponikoBaHi 52 nauieHtn 3 HAXKXTT i L] Tuny 2 Ha T71i BCTAHOB/IEHOMO
D-gegpiunty, siki piBHOMipHO 6yrm po3arnogineHi Ha ABi rpyrv. XBopi rpynv nopiBHAHHA (n = 26) oTpuMyBasn Bu-
KJIFOYHO TpaauyiviHy aHTugiabeTnydHy Tepanito, a Xsopi OCHOBHOI rpynv (n = 26) 4O[ATKOBO OTpUMYBau ripenapar
BitamiHy D [dekan, skmii npmuaHadamv B gosi 4000 MO/goby cTpokom Ha 6 micsuis. Pesynbratn. BukopucTaHHs
BiTamiHy D 6yr1o acouivioBaHe 3i CTaTUCTUHHO 3HAYYLLUMM 3HWKEHHSAM [TIIKeMii HaTLye Yepe3 6 MicsiyiB JliKyBaHHs
Ha 4,2 % (p = 0,041). PiBeHb rnikoBaHoro remorsobiHy (HbA1c) B 0CHOBHIV rpyni nayieHTIB y cepeaHboMy 3HU-
auBscsi Ha 0,38 % (p = 0,121) 4Yepe3d 3 micAui | 3annLLNBCA NPaKTUYHO HA TaKOMY X PIBHI i Yeped 6 micsuiB — Ha
0,44 % (p = 0,088). NapanesnibHO 3 NOKpPAaLYaHHAM rapameTpiB r1iKeMiYHOro KOHTPOSIO B NayieHTIB OCHOBHOI rpy-
v criocTepiranack TeHAEHUis1 4o 3HkeHHs iHgekcy HOMA-2-IR Ha 0,28 (0,11, 0,86; p = 0,152) i nokpaLyaHHs1
YyTIMBOCTI [0 iHeyniHy Ha 1,39 (—10,04; 6,01; p = 0,621) NopiBHSIHO 3 BUXiQHUMU MOKa3HUKaMu. BukopuctaHHs
npenapary BitamiHy D (dekarn) acouivioBaHe 3i 3HWKeHHAM iHgekciB cteatosy: FLI i TyG. basoBe 3Ha4eHHs s
FLI craHosuno 74,11 + 18,71, ansa TyG — 5,21 + 0,29, a nicns WecTUMICA4YHOro Kypcy JikyBaHHs BitamiHoM D
3HM3UI0Ch BiAnosigHo Ha 4,4 % (p = 0,029) i 2,68 % (p = 0,031) NopiBHAHO 3 BUXiAHUMM NOKa3HMKamu. BUCHo-
BKW. BcTaHoB/eHO, L0 BUKOpUCTaHHSA nipenaparty Hekan y nauieHTis 3 gegiymtom BitamiHy D, xsopux Ha L[
any 2 3 HAXKXT, y gosi 4000 MO/go6y Ha Kypc He MEHLLUEe Bif LUEeCTV MICALIB Npu3BOAUTL 4O MOKpaLyaHHs
rnapameTpiB r1iKeMi4HOro KOHTPOJIO Vi MeTabosivHOro rnpogirto.

Knto4oBi cnoBa: [ekar; gegiunt BitamiHy D; LlykpoBui giabet Tuily 2; HeaslkorofibHa XupoBa XBopo6a rediv-
KW, IHCYTIIHOPE3NCTEHTHICTb, OXUPIHHSA

VYkpainu, y Hamriit Kpaidi 2013 poKy 3apeecTpoBaHO IMOHA

Bctyn

Llykposuii niaber (LIJ1) € He nuie MeAUMKO-COLialb-
HOI0, aJjie i1 3araJIbHOJII0ICHKOIO IMMPOOJIEMOI0, aKTYaIbHICTh
i 3HAUYLIiCTh sKOI TocTiitHO 3poctae [1]. INommpeHicth
11 y mpoMKCIIOBO PO3BMHEHMX KpaiHaX CTAHOBUTh 5—6 %
i Ma€ TeHIEeHIIio o0 30ibineHHs [2, 3]. BaxkimBo Bin3Ha-
YUTHU, 110 JificHa KiabKicTh xBopux Ha LI nepeBuiiye 3a-
peecTtpoBaHy B 2,5—3 pa3u [4]. ILlopoKy y CBiTi KiJIbKiCTh
xBopux Ha LI 36inbiryeTscst Ha 7 mutH. 3a nanumu MO3

1,3 muiH mauienTiB i3 /1, y Tomy uucni 1,2 mun — i3 LIJ]
2-ro tuny (LI Tuny 2), npuyoMy IOPIYHUI IPUPICT YMC-
Jla XBOPUX CTAHOBUTD 4—5 %. Y pi3HUX KpaiHaX CBITy Kilb-
KicThb xBopux Ha LIJI cranoBuTh 4—7 % Bin 3araibHOI MOITY-
st [ 5]. J1o Toro 3k 3aXBOpPIOBaHHS Ieali YacTillle ypaxkae
MOJIO/IIII BEPCTBU HACEJICHHSI, TIPU3BOISIYM 10 3HUKEHHS
Ta BTpaTH Mpale3IaTHOCTI 1 3aBlalouy BEJIMYE3HUX €KO-
HOMIiUHUX 30UTKIB [6].

© «MixHapopHWit eHOKPUHONOTIYHMI XypHan» / «MexzyHapoaHbIii SHAOKpUHonornyeckuii xypHan» / «International Journal of Endocrinology» («Miznarodnij endokrinologicnij zurnal»), 2020
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3HaYHi YCITiXM MeAW4IHOi OioxiMmii i BiTaMiHOJIOTIi Ha-
npukiHii XX — Ha noyatky XXI cToniTh CyTTEBO 3MiHU-
JIM YSIBJIIGHHST Mpo oOMiH BiTamiHy D i iioro ¢izionoriuny
¢yHKiito B oprani3mi [7]. [NopyieHHsT yTBOpeHHSs Bita-
MiHiB i iX 1e(illUT € CYyTTEBUMU NMPUIMHAMU BUHUKHEHHS
Pi3HMX 3aXBOPIOBaHb.

TpanuuiliHa xapakTepucTuka BiTamiHy D sk ropmo-
Ha — peryjsiTopa MiHepaJbHOIO OOMiHY OCTaHHIM 4acOM
JIOTIOBHUJIACS HOBUMM JAHUMM, IO JO3BOJUIU CYTTEBO
3MiHUTU MOLJISIA Ha (Di3io0oriuHy poJib LIbOTO BiTamiHy [8].
BinkpuTTs pelienTopiB 10 rOpMOHAIBHO aKTUBHUX (DOopM
BiTaMiHy D i iX CUHTe3y B KJIITUHAX «HETPaAULIiAHUX» 151
LbOTO BiTaMiHy OpraHiB i TKaHWH Ilepeadavae IIMPIINA
cnexTp ¢izionoriunux edekTiB Bitaminy [9—11].

IliarpyHTsm paHoi poOOTU Oy/au IOIepeaIHbO MPOBe-
JIEHi HAaMU TIepeXPECHi TOCTIIKEHHS, Y IKUX MpoaHali3o-
BaHO 3MiHM OCHOBHMX aHTPOIOMETPHUYHUX IapaMeTpiB,
MOKAa3HUKIB (DYHKIIOHAJIBHOI'O CTaHYy ITeYiHKM, BYTJICBOI-
HEeBOro i JinigHoro ooMiHiB y nmauieHtis i3 LIJI tumy 2 i
HEaJIKOT0JIbHOIO X1POoBoI0 XxBopoboro nevinku (HAXKXIT)
BiZlMOBiHO 10 6a3oBoro cratycy Bitaminy D [9]. [TauienTn
Oy/Iu pO3MoijeHi Ha 3 rpynu BiAMOBIIHO 10 peKOMEHIa-
miit €BpoIreiicbKoi acoliallii eHIOKPUHOJIOTIB: Tpyma 1 — 3
ONTUMaTbHUM piBHeM BiTamiHy D (30 Hr/mi); rpyna 2 —
D-nenocratHicTh (21—29 Hr/mMn); tpyna 3 — D-ngedinur
(<20 ur/ma) [12]. 3a nonmoMoro BUKOPUCTAHHST KOpeJisi-
LiliHO-perpeciiiHOro aHamizy 0y/10 BCTaHOBJIEHO, 1110 aedi-
mut Bitaminy D y mamienTiB i3 LI iy 2 i HAXKXII aco-
LillOBaHUIi 3 OLIBLI BUPAXEHOIO iHCYJiHOPE3UCTEHTHICTIO
(IP), oxwupiHHSIM, HeageKBaTHUM TIJIIKeMiYHMM KOHTPO-
JIeM i 3pocTaHHsIM iHaeKciB xkuposoro rerarosy (12KIM) mo-
PiBHSIHO 3 ONTUMAJbHUM PiBHEM a00 10ro HeAOCTaTHICTIO
[9]. Ycix nmauienTiB 3 D-gediuuroMm Mu B moganbIiomy Bi-
NiOpay 7151 TPOBEAEHHS MPOCMEKTUBHOTO TOCTIIXKEHHS 3
BUBYCHHSI OLIHKY BIUIMBY IIECTUMICSIIHOI Teparlii BiTaMi-
HoM D, Ha BuIlle3a3HaYeHi METaOOIIIYHI ITapaMeTpH, 1O i
CTAaHOBUJIO OCHOBHY MeTY IaHOTO JOCIiIKEHHSI.

MarepiaAm Ta meToamn

Ha 6a3i KuiBcbKoro MicbKoro KJ1iHiyHOro eHa10KpMHO-
JIOTIYHOTO LIEHTPY OYJIO TIPOBENIEHO MPOCIEKTUBHE OTHO-
LIEHTPOBE JOCIIIKEHHSI, Y sIKe OyJIO BKJIFOUEHO 52 TallieH-
TiB i3 U tumy 2 i cynmyraboro HAXKXII 3 minTBepmKkeHUM
nediuurom Bitaminy D. LI/ Tumy 2 giarHocTyBaiv Ha TIiji-
CTaBi KpuTepiiB AMepMKaHCHKOI Aia0eTU4HOI acolliallil
(Tmoko3a maa3mMu Hartie > 7,0 MMoJIb/JT; TITI0KO03a TIIa3Mu
MpY BUMAJKOBOMY BUMipioBaHHi > 11,1 MMoJb/JT; piBeHb
riikoBaHoro remornobiny (HbAlc) > 6,5 % abo rimokosa
Bute Bin 11,1 MMoJib/1 uepes 2 TonuHU TCIst TTPOBEIEHHS
TECTY TOJIEpaHTHOCTI i3 75 r rmoko3u) [13]. IHmmM Kpu-
TepieM BKJIIOUEHHs Oysia crabiibHa Ao3a iHCYJNiHY i/abo
MEePOpAIbHUX TIiMOIMiKEMiYHMX 3ac00iB IIOHAWMEHIe
npotsarom 3 micsis i piBenb HbAlc < 12,0 %.

B ocHoBy piarHoctuku HAXKXII nisirmu kputepii Ame-
PUKaAHCBHKOI acolliallii 3 BUBUEHHS 3aXBOPIOBaHb MEYiHKU
(AASLD) ta AMeprKaHCHKOI TaCTPOEHTEPOJIOTIYHOI aco-
mianii (AGA) [14, 15]. KoxHOMy mauieHTy MpOBOIMIOCH
YJIBTPa3BYKOBE OOCTEXKEHHSI MEYiHKM, OLIHIOBAINCH KJTi-
HiKO-aHaMHECTWYHi AaHi, BU3HavYajach akTUBHiCTh AJIT,
ACT, ramma-rayramintpancnentunasu (I'T'T).

Kpurepii BukmoueHHs1: HasiBHicTh LI Tumy 1 ad6o BTO-
PUHHOTO JiabeTy, XpOHIYHUX TU(Y3HUX 3aXBOPIOBaHb Tie-
YiHKH iHIIO1 €Ti0JIOTi1, 37I0BXKMBAaHHSI aJIKOT0JIEM, 3/10SIKiCHI
HOBOYTBOPEHHSI 1 HAsIBHICTb B aHAMHE3I TineprnapaTupeosy,
ocTeonopo3dy, Hedpouritiady abo Tinmepkaibliemii. Takox y
TIOCJIIIKEHHS He BKJTIOYAJIU TTALli€EHTIB, SKi ITOBIZOMIIIN, 1110
3a 3 Micslli 10 MovYaTKy npuitMaiu MpoTUCYIOMHI Mperapa-
TH a00 Gi0JIOTIUHI 100aBKU 3 KaJblliEM 200 BiTamiHOM D.

[IpoTokon OyB 3aTBepmKEHMIT KOMICI€I0 3 €TUKM IIPU
KuiBcbKOMY MiCbKOMY KJIiHIYHOMY €HAOKPUHOJIOTIYHOMY
ueHTpi (mporokoi Ne 2 Big 10.02.2020), a came QOCITiIXKEH-
HSI TIPOBOJIMJIOCS 3TiTHO 3 OCHOBHUMM pPEKOMEHIALIiSIMU
TenbciHebkoi aexknapauii (1979 p.). o nmoyaTKky it mepen
TMIPOBEEHHSIM OY/Ib-SIKMX MPOLEIYp MeTa i MEeTOMOJIOTis
JOCJTiIKEHHST OYJIM MOBHICTIO pO3’SICHEH] y4acHUKaM, Tic-
JIs1 YOTO BCi MALiEHTH JaJIy MMMCHMOBY iH(pOpPMOBaHY 3roay
Ha y4acTh y JaHOMY JTOCTiIKEHHi.

[Micas minnucanHs iHGOpMOBaHOI 3roayd B TALEHTIB
Harie Oysiu 3i0paHi 3pa3kyd CUPOBAaTKU KPOBi, 1110 Oy
HeraiiHO 3amopoxkeHi mpu Temrepatypi —20 °C. Ilomo
KOXHOTO TMalliEHTa OTPUMAaHO BilIMOBiTHI KITiHIYHI i1 AeMO-
rpadivHi 1aHi. AHTPONOMETPUYHI MapaMeTpu BKITIOYAIN
BUMipIOBaHHS Baru i 3pocty 3 TouHicTio 10 100 ri 0,5 cm
BinnosigHo. [Hnekc Macu Ttina (IMT) po3paxoByBaiu sIK
Macy Tijia B KiJlorpamax, MoJiJieHy Ha KBajapaT 3pOCTy B Me-
Tpax (Bara/(3pict)?). OkpyxHicTh Tamii (OT) mauieHra Bu-
MipIioBayiach 0e3 oIATy, Ha 1 cM BHIIIE Bill BEpPXHIiX MepeaHix
rpe0eHiB KJTyOOBOI KiCTKHM, Ha BUAMXY B ITOJIOXEHHI CTOSTYH,
IIpY LIOMY TTALIIEHT OYB 0€3 B3YTTs, CTOIIX TOPKAJINCH OTHA
OIIHOI, a pyKu Oy/iIu BiJIbHO oITymieHi. Heemactnuny Bu-
MipIOBaJIbHY CTPiUuKy pO3TAlllOBYBAJIM IEPIIEHIUKYISIPHO
MO3I0BXHIl OCi Tijla i1 mapajenbHO IMi1U103i; BoHa OyJia Ha-
TSITHYTA i IIIJIbHO MPpUJIsrajia 10 BUMipIOBaIbHOI ITOBEPXHi.

Konnenrpamiro 25(OH)D y cupoBarii KpoBi omiHIoBa-
JI1 32 IOMIOMOTOI0 €JIeKTPOXEMiTIOMiHECIIEHTHOTO OioK-
OIOCEPEeIKOBAHOTO METO.Y, SIKUIi BUKOPUCTOBYETHCS ISt
KinbkicHoro Bu3HayeHHs (Roche Diagnostics, Mannheim,
HimeuynHa) 3 BHYTpIlIHbO- i MiXKIOCIIHULIBKUM Koedi-
uienToM Bapiawii < 5,51 < 7,0 % BinnosinHo. s aHamizy
BUKOPUCTOBYEThCSI OIJTOK, 1110 3B’s13y€ BitaMiH D (vitamin D
binding protein — VDBP), sk kapkacHuii OiTOK, SIKWit
3B’A3yeThes 3 0boma popmamu — 25(OH)D, i 25(0H)D,
[16]. B ocHOBiI MeTOY JIEXKUTH TPHOXETAITHUIA ITPOLIEC iHKY-
Gartii puBaticTio 27 xBwinH. Ha mepiiromy eTari 3pa3ok cu-
pOBaTKU iHKYOYIOTh 3 peareHTOM IS MOoNnepeaHbol 00poo-
Ku, 1110 BuBiIbHSE 3aranbHuil 25(0OH)D i3 VDBP. Ha erani
2 momnepeaHb0 00pOOJIEHUIT 3pa30K iHKYOYIOTh 3 MiYCHUM
pyreniem VDBP, ctBoprotoun xomruiekc mixk 25(OH)D i
pyrenuiaboBaHuM VDBP. Tpertiii eran iHkyOaltii nependavyae
NIOlaBaHHsI MIKPOYaCTUHOK, TMOKPUTUX CTPEINTaBiIMHOM,
i miueHoro GiotnHoM 25(OH)D. BinbHi caift pyTeHUIbO-
BaHoro VDBP craioTh 3aiiHITUMU, YTBOPIOIOUM KOMILIEKC,
IO CKJIama€eTbes 3 MideHoro pyreHiem VDBP i miueHoro
6iotHOM 25(OH)D. VBech KoMIuieKC 3B SI3yEThCS 3 TBEP-
Io1o0 (ha3olo yepe3 B3aEMOIiI0 OiOTUHY i CTpeNTaBiINHY.

Jtst omiHKY (pyHKIIIOHAJIBHOTO CTaHY MEeYiHKM TOC]Ti-
mkyBanu aktuBHicTh AJIT, ACT i I'TT. AktuBHicts AJIT
i ACT BM3Havaiau KiHETUIHUM METOAOM, 3arajbHOro Oi-
JIipyOiHy 1 3arajJibHOro Oilka — KOJOPUMETPUYHUM Me-
TOIOM BiAIIOBimHO A0 pekoMeHpauiil BupooHuka (ERBA
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Lachema, Yexist). ¥ mociimkeHHST BKIIIOYaIM IAIiEHTIB 3
aktuBHicTIO AJIT, ACT He BUILe BiJl TPhOX HOPMaJTbHUX
3HaueHb i cniBBigHOIEeHHIM ACT/AJIT MeHiue 3a 1y na-
LIEHTIB 3 MiBUILIEHUMU TPaHCaMiHa3aMU.

JIns ouiHKM (YHKUi B-KJIiTUH i YyTJIMBOCTI 0 iHCY-
niny (%S) 6yna Bukopuctana moxeab HOMA-2-1R, 1o
€ MOJIEPHiI30BaHOIO BEPCIi€I0 CTPYKTYPHOI MaTeMaTUYHOI
MOJIeJli Ha OCHOBiI BM3HAUEHHsI KOHLEHTpAIlil TJTIOKO3U
ruia3mu i incyniny Harie — HOMA (Homeostasis model
assesment), 3 BU3HaueHHsM iHnekcy HOMA-IR 3a dop-
MyJIOIO: iMyHOpeakTUBHUM iHCymiH (MKO/l/MiT) X riitoko3a
I1a3Mu HaTiie/22,5, yreplie 3anpornoHoBaHow Matthews
et al. [16]. Lla Monenb Moxke OyTHM po3paxoBaHa 3 BUKO-
PUCTAaHHSM TMPOTPAMHOTO 3a0e3MeYeHHs, 1110 MOCTaBJIsI-
eTbcsa OKCPOPICHKUM LEHTPOM €HIOKPUHOJIOTII, miadeTy
i1 MeTaboJ1i3My, JIOCTYITHOTO 3a MOCHJIaHHAM http://www.
dtu.ox.ac.uk/homacalculator/index.php. HOMA-2 wMae
Taki TlepeBaru: MOXJIMBICTb PO3paxyHKy 3 JOTMOMOTOIO
C-nenTuay 3aMicTh iHCYJIIHY HaTIIE; pO3IIMPEHUIA miamna-
30H 3Ha4YeHb 181 iHCyniHy 10 1—300 MO/ /i 20—460 mr/mn
JIJTSI TJIFOKO3U 3 TIONpPaBKOIO Ha TilepiHCyJiHeMilo i rirnep-
IJIiKeMiYHi CTaHM; IIOIIpaBKa Ha MEeYiHKOBY I nmepudepud-
Hy IP i piBeHb LIMPKYITI01090TO IPOiHCYIiHYy [17].

[110K03y B KpoBi BU3HAYaJIM, BUKOPUCTOBYIOUM TIJIIO-
KO300Kcuaa3Huii meTon 3a IpinmepoM. PiBeHb iHCyIiHY B
KPOBi BUMipIOBAJIM 32 JOTTOMOTOIO METOY €JIEKTPOXEMITIO-
MiHecueHTHOrO iMyHoaHanizy (ECLIA) 3 miamazoHom pe-
depeHTHUX 3HaUeHb 2,6—24,9 MOJI/n (Cobas 6000, Roche
Diagnostics, bazens, LBeiinapist). C-nientua BUMiproBaIu
3 BUKOPUCTAaHHSAM METOMY XEMiTIOMiHECIIEHTHOTO iMyHO-
aHaJtizy KoMepuiitHuMu Habopamu (Immulite, Siemens AG,
Himeuunna) 3i 3HaueHHsM B HT/mi1. HbA1c BumiptoBanu 3a
JIOMIOMOTO0 iMyHOTYpPOOJAMMETPUYHOTO aHajlidy Ha aBTO-

matuyHoMy aHauizatopi Cobas 6000 (Roche Diagnostics,
Bbazens, LlBeituapis) 3 niamasoHoMm pedepeHTHUX 3HAYECHb
Bix 4,8 1o 5,9 %. Pisenp HbAlc OyB cTaHmapTM30BaHUI
3 eTaloHHUM MetomoM, y3romkeHuM 3 DCCT (Diabetes
Control and Complications Trial) i HauioHanbHOIO TIpo-
IpaMoI0 CTaHAApTU3allil IJIikoBaHOTo remoriaooiny NGSP
(National Glycohemoglobin Standardization Program).

BuzHayeHHs BiZHOIIEHHSI TPUIJILIEPUIIB 10 IJIIOKO3U
(inmexc TyG) € HoBuUM MeTomoM cKpuHiHTY IP, ockimb-
KU BiH MPOCTHIl Y BUKOPUCTaHHI 1 BUMara€ BU3HAYCHHS
JIMIIE IBOX J1JaOOpaTOPHMX BM3HAYEHb: In [Tpuriinepuau
Hatuie (Mr/mw) X TIoKo3a Hatiie (Mr/mwn)]/2. 3rigHo 3 na-
Humu Salazar et al., moporose 3HaueHHs iHaekcy TyG, ripu
SIKOMY KOHCTaTytoTh IP, ctaHoBUTL > 4,49 3 4yTIuUBICTIO
82,6 % i crieuugiunictio 82,1 % (AUC = 0,889, 95% M1
0,854—0,924) [18].

Bedogni et al. ynepuie sanpononysanu FLI (fatty liver
index) y 2006 polii SIK alroput™ y IOCTiKeHHI Dionysos
Nutrition & Liver Study [19]. Inaekc Bapitoe Bin 0 1o 100 i po3-
PaxXoBYETHCS Yepe3 (hOpMYILY, A0 SIKOI BXOIATh 3HAYCHHST PiBHS
TPULTLIEPUIIB i raMMa-riyTamintpaHcdepasu, IMT ta OT:

I)K[‘ = (60,953 % loge (TI) + 0,139 x IMT + 0,718 * loge (ITT) + 0,053 x OT — 15, 745) /
(] + 60,953 % loge (TI) + 0,139 * IMT + 0,718 * loge (ITT) + 0,053 * OT — 15, 745) X ]00

Inmexc HSI (Hepatic steatosis index) po3paxoByBaiu 3a
Tako0 (OpMyJI0Io:

HSI = & % (cnissionowenus AJIT/ACT) + IMT +
+ 2 (axwo xcinka) + 2 (axwo € L]).

IMoporose 3HaueHHst HSI > 36,0 minTBepaKye HasiB-
HiCTh CTeaTo3y MeuyiHKM B TMalieHTa 3 4yTauBicTio 93,1 %,
crneuudiunictio 92,4 % 1 [OiarHOCTUYHOIO TOYHICTIO
AUROC = 0,812 [20].

Ta6bnuysi 1. ba3oBi xapaKTepPUCTUKN KITIHIKO-N1abopaTopHUX napaMeTpiB B o6¢cTexyBaHux nayieHTis (M £ SD)

eraanne Ocu(c:‘B:az (r;|))yna prna( ':lc::)pzies;muuﬂ p
IMT, Kkr/m? 30,12 = 3,99 30,99 + 4,43 > 0,005
OT, cm 98,22 + 7,82 99,81 + 9,71 > 0,005
Maca Tina, kr 96,28 + 15,77 94,23 + 11,74 > 0,005
HbA1c, % 9,01 + 1,21 9,21 + 1,62 > 0,005
C-nentuna, Hr/mn 2,41 + 1,54 2,56 + 1,32 > 0,005
[MtokKo3a HaTLle, MMOrb/N 10,96 + 2,99 11,57 + 4,07 > 0,005
HOMA-2-IR 2,61 +1,39 2,33 +1,08 > 0,005
HyTnmBICTb OO0 iHCYNIHY, Y% 48,24 + 24,31 44,31 + 18,7 > 0,005
OyHKUA B-KNITUH, Y% 43,71 = 39,24 39,91 + 31,62 > 0,005
lHoeke TyG 5,21 0,29 5,17 = 0,31 > 0,005
3X, mmons/n 5,62 + 0,92 5,41 +0,8 > 0,005
T, Mmmonb/n 1,91 +1,12 2,09 + 1,32 > 0,005
NNAOHL, mmons/n 0,68 + 0,29 1,00 += 0,59 > 0,005
NNBL, mmonb/n 1,24 + 0,31 1,28 + 0,33 > 0,005
JINHLL, Mmmonb/n 3,31 + 0,89 2,93 + 0,85 > 0,005
ANT, Opn/n 28,71 £ 12,38 26,31 = 11,21 > 0,005
ACT, Og/n 23,07 + 8,35 21,12 +7,12 > 0,005
ITT, On/n 43,71 + 13,28 46,12 + 16,27 > 0,005
HSI 44,01 = 5,03 43,21 £ 5,94 > 0,005
DKl 74,81 + 18,71 73,22 + 20,19 > 0,005

Tom 16, N2 8, 2020

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

19



OpwuriHaAbHI AOCAiAXeHHs /Original Researches/

[ d ]

Konuenrpamito 3arampHoro xoijecrepuny (3X), xo-
JIECTEpUHY JIiMONpoTeiHiB BUcoKOi miabHOocTi (JITIBLLL) i
tpurainepuais (TT') BuMiproBaau 3 BUKOPUCTaHHSIM (ep-
MEHTaTMBHUX HA0OpPiB 3i CTaHIAPTM30BAaHUMU pearcHTa-
mu (BioVendor, Yexis). Jlimonpoteinu Hu3bkoi (JITTHILL)
i nyxe HusbKoi mineHocTi (JITIJAHILL) po3paxoByBanu 3a
dopmynor Friedewald, Tinbku sikino piBeHb TT OyB HUX-
ye 3a 5,5 MMOJIb/JT; TIpU MEePEeBUIIEHI 3a3HAY€HOTO MOPO-
ry koHueHrpauist JITTHLLL 6ynu BumipsiHa 3a 1OITOMOTo0
enexkTpodopesy it neHcuromeTpii (BioVendor, Yexis).

CTaTUCTUYHMI aHaJli3 BUKOHYBaJIM 3a IOIIOMOTOIO
craHgapTtHoro makera mporpam SPSS Bepcii 20.0 (SPSS,
Inc., Chicago, Illinois) i GraphPad Prism, Bepcig 6.0
(GraphPad Sofware, Inc., La Jolla, CA, CIIIA). KinbkicHi
3MiHi ITOAaHi y BUIJISIAI CEpeIHbOI BETMUMHU i1 CTaHIAPTHO-
TO BiIXWIeHHs cepenHboi BenuuHu (M £ SD), sakicHi — y
BUIJISIAL BigcoTka. ist mepeBipKM TinoTe3u Mpo HOpMaJlb-
HUI pO3MONiJI BUKOPUCTOBYBAJIM OMXHOBMOIpKOBUII TECT
KonmoropoBa — CmupHoBa. 151 OIIiHKY BHYTPIllTHBOTPY-
MOBMX 3MiH ITiJl Yac JiKyBaHHs BiTaMiHOM D, BuKopucroBy-
BaJId TTapHUii t-kputepiii CThIOIEHTA.
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PucyHok 1. AHTporioMeTpUyYHi napameTpu
B 06CTeXYyBaHUX rpynax y AMHaMmili JliKyBaHHs:
A) maca tina; B) iHgekc macu Tina; B) oKpy)XHicTb Tanii
lMpumitkn: TyT i Ha pyuc. 2-7: aaHi HaBeAeHi y surnagi
M = SD. CTaTMCTUYHO 3HA4YLLOI BBaXkanacsi pisHULs
npu p < 0,05.

PesyabTaTH

Jns BUBYEHHSI e(PEKTUBHOCTI 3aCTOCYBaHHSI IIpe-
mapatTiB BitamiHy D Hamu 3arajom mposikoBaHo 52 ma-
mientiB 3 HAXKXIT i LI Tuny 2 Ha (poHi BCTaHOBJIEHOTO
D-nedinuty, ski piBHOMipHO OyJM poO3MOIiJeHi Ha IBi
rpynu. XBOpi Tpynu TOPIiBHSIHHS (n = 26) OTpUMYyBaJIU
TpaaMLiiiHy Tepallito, 110 BKJIIoYaia 3aJeXKHO Bil iHAUBI-
IyaJIbHUX TOTPeO BiAIIOBimHE MiETUYHE Xap4yyBaHHS, IIy-
KPO3HMXYBaJbHI 3aco0M (TperapaTtu CyJb(poHiICeuOBU-
HU, OiryaHinu, iHcyJiH). CepeaHiil Bik XBOpUX JaHOI Ipynu
craHoBuB 53,7 + 10,2 poky, Tpusaiicts LIJI — 10,23 £ 5,70
poky. ITarieHT ocHOBHOI Ipymu (n = 26) 101aTKOBO OTPHU-
MyBaJii IipenapaT Bitaminy D Jlekar, skuii mpu3HadaIn
Ha T/ TpaauuiiiHoi teparii B 103i 4000 MO/no0y Tepmi-
HOM Ha 6 MicauiB. CepenHiil Bik XBOpUX JaHOI IPYyITA CTa-
HoBMB 55,61 & 9,83 poky, TpuBanicts LIJI — 9,7 + 4,7 poky.

IMepen moyaTkom, yepe3 3 MicsIli il Tic/s JIiKyBaHHS
OLIIHIOBAJIX aHTPOIIOMETPUYHI naHi (Maca tima, IMT, OT),
rmapaMeTpyu DIiKeMiYHOro KOHTpOJto (TJIiKeMisl HarTiie,
HbAlc), IP, innekcu crearo3y, moKa3sHUKU (DYHKIIIOHATIb-
HOTO CTaHy Me4YiHKU (aKTUBHICTb TpaHCaMiHa3) i JIimimHOro
(piBHi 3arasbHOro xojecrepuny, TT i JimonpoTeiHiB y Kpo-
Bi) 0OMiHY. ¥ Tab1. 1 momaHi 0a30Bi KJIiHIYHi 11 aHTpOIIOME-
TPUYHI XapaKTepUCTUKU yYaCHMKIiB. [pynu mociimxKeHHs
OyJiu perpe3eHTaTUBHUMMU 32 TaHUMU ITapaMeTpaMUu.

AHTPOTIOMETPUYHI MOKA3HUKHW y AAHAMIIlI JTiIKyBaHHS
00CTeXXyBaHMX Tpyn MoaaHi Ha puc. 1. Mu He BUSIBUIU
CTAaTUCTUYHO 3HAYYIIOI Pi3HMIII 3a BciMa ImapaMeTpaMu B
IWHAaMIlLi JTiKyBaHHS, TTPOTE BiAMIiYa€ThCs pi3HOHAIpaBJIe-
HICTb 3MiH 3aJIeXKHO BiI IIpM3HAYEHOI Teparlii. Y Iali€HTiB
OCHOBHOI TpyNy MU BiAMITWJIM TEHIEHIIIIO 10 3HWXKEHHS
AHTPOIIOMETPUYHUX MOKA3HUKIB Y YaCOBOMY IIPOMiXKY,
110 OyJTa MaKCUMAaJIbHO BUPAXKEHOIO Yepe3 6 MicsIIiB pu-
iomy Bitaminy D,. Tak, Maca Tina B cepeAHbOMY 3HU3UJIACH
Ha 0,8 kr, IMT — Ha 0,22 kr/m?, OT — Ha 0,38 cM nopiBHSI-
HO 3 BUXiTHUM piBHeM (puc. 1).

3 iHI10TO OOKY, Y TPYITi TOPiBHSHHS Yepe3 3 Micsili Bif-
Mivajlach TEHMEHIIisI 10 3HIKEHHSI aHTPONOMETPUUYHUX
MOKA3HMKIB, aje 4epe3 6 MiCAIiB MU BUSIBUJIM CTATHUC-
TUYHO HE3HAYylIe 3pOCTaHHSI MacH Tija B CEpEAHbOMY Ha
0,20 kt, IMT — Ha 0,05 xr/m2, OT — Ha 0,10 cM MOpiBHAHO
3 BUXiITHUM piBHEM (puc. 1).

3rigHo 3 OTPUMAHUMMU Pe3yJibTaTaMu 0yJI0 BCTAHOBIIE-
HO, 1110 BUKOPUCTAaHHS SIK JIOAATKY 10 CTAaHIAPTHOI aHTU-
niabeTnuHoi Teparii Bitaminy D ([exam) O0ys0 acouiiioBa-
He 3i CTaTUCTUYHO 3HAUYYIIUM 3HUKEHHSIM TJIiKeMil HaTIie
yepe3 6 micsiB TikyBaHHs Ha 4,2 % (p = 0,041) (puc. 2A).
3 iHIIoro OoOKy, 4yepe3 3 MicsIli Bil MOYaTKy JiKyBaHHS
piBeHb TJIIOKO3M TAaKOX 3HU3UBCS, TPOTE 3MiHU HE Oyiu
CTaTUCTUYHO 3HAYYIIUMMU (puc. 2A). Y rpyIi NOpiBHSIHHS
crioctepirajgach TeHACHLIISI 10 3HVXKEHHS TJIiKeMil HaTIle B
000X YaCOBMX IMPOMiXKaX, IPOTe OLIbII BUPAKEHOIO BOHA
Oyna gyepe3 3 micsawi (puc. 2A).

PiBeHb iHIIIOro mapamMeTrpa IJIiKeMiYHOro KOHTPOJII0 —
HbAlc — B OCHOBHili TPyIIi MALLEHTIB Y CEPeIHHOMY 3HM-
suBcs Ha 0,38 % (p = 0,121) yepe3 3 Micslli i 3aTMIIUBCS
MPaKTUYHO Ha TAKOMY 3K piBHi i uepe3 6 micsiiB — Ha 0,44 %
(p = 0,088). B 000x yacoBUX iHTepBajax 3MiHU Oy/IM CTa-
TUCTUYHO HE3HAUYYIIMMMU TOPIBHSHO 3 BUXIIHUM pPiBHEM.
V rpyni nopiBHSIHHSI CITIOCTepirajaach Taka IMHaMiKa TaHOTO
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MMOKa3HWKa: Ha TTOYaTKOBOMY eTalli MU BiI3HAYMJIN TeHICH-
wito 1o 3HmxkeHHss HbAlc na 0,20 % (p = 0,432), npoTe B
MOAATBIIOMY MOTO 3HAUYEHHSI TIOBEPHYJIOCH MPAKTUIHO JI0
BuxinHoro piBHs (puc. 2B). Y nocaimkenni DDM?2 naitieH-
TH, SIK i B HAIIOMYy JocliakeHHi, orpumysaiu 4000 MO Bi-
TamiHy D (xonekanblndepo) 1moaHs ado rianedo mpoTsi-
rom 48 TixxHiB. [TpoTe Ha BiAMiHY Bil HAILIOTO JOCiIXKEHHS
nauieHTiB He cTpatudikyBanu 3a D-gedinurom, i B rpymi
JIIKyBaHHSI BUXiJIHA MOTO KOHIEHTpAIlisl B TUIa3Mi CTaHO-
Buaa 26,6 Hr/mi, cepeaHiii pisenb HbAlc — 6,6 %, a 78 %
MaiieHTiB oTpuMyBasii MeTopMiH. Ha 24-my TuxHi Jtiky-
BaHHsI KoHUeHTpalist 25(OH)D B akTuBHili Tpymi 3pociia Ha
20,5 Hr/MJ1, 10 acOLi0BAJIOCH 3i CTATUCTUYHO 3HAYYIIUM
3HIKeHHSM piBHS HbAlc mopiBHsiHO 3 mmiane6o (—0,1 %
nipotu 0,3 % BinnosigHo; p = 0,034). B iH11i yacoBi mpomix-
k1 HbAlc i uyTIMBIiCTb 10 iHCYITiHY TTi/I BIUTMBOM JTiKyBaHHSI
He 3MiHuauCh [21].

I1apanenbHO 3 TOKpaIIaHHSIM ITapaMeTPiB ITTIKeMIiTHOTO
KOHTPOJIIO B MAILliEHTIB OCHOBHOI TPYIHU, SIKi OTPUMYBAIN
3aMicHy Tepariito BitamiHoM D, crioctepiraioch 3HUXEHHS
IP. Ik BumHO 3 puc. 3, 4yepe3 6 MiCsLIB JIIKyBaHHST BiTaMi-
HoM D cmoctepiraiach TeHAEHIiS OO 3HWKEHHST iHAEKCY
HOMA-2-IR na 0,28 (—0,11; 0,86; p = 0,152) i mokpariaH-
HsI YYTJIMBOCTI 10 iHCysmiHy Ha 1,39 (—10,04; 6,01; p=0,621)
TOPIBHSIHO 3 MOKa3HMKaMU BUXiITHOTO piBHsI. Ha mpoTuBary
LIbOMY B rpyIi nopiBHsaHHS iHaekc HOMA-2-1R 3anuiims-
CsI TIPAKTUIHO iIEHTUYHNM BUXiTHOMY PiBHIO, y TOI Yac SIK
MOKa3HUK %S y IuHaMilli JTiKyBaHHS TTOTipIINBCSI.

V minoTHOMy paHAZOMi30BaHOMY KJIiHIiYHOMY HOCIHi-
mxeHHi (PK]I) y My/lbTHHALIOHABHI KOTOPTi Malli€eHTIB
3 BUCOKUM pU3MKOM po3BUTKy LI/ tumy 2 i medinurom
D BuByanachk edekTuBHICTH Xojekanbrudepoay (2000—
6000 MO) niozno wizeoBuX piBHIB 25(OH)D) i kapGoHaty
kanpiito (1200 mMr) moaeHHO IMPOTH ILIale00 IMPOTITOM

IIECTU MICSIiB. Y TpyIli aKTUBHOIO JIIKyBaHHSI CEepeIHsI
koHueHTpatist 25(OH)D y cuposaTiii KpoBi 3pocia 3 48 no
95 HMOJIb/J1, a 11iTbOBE 3HaUeHHs nocsiruyTe B 91 %. Ipote
B IMHAMILIi JIIKyBaHHS Yy TJIMBICTb J0 iHCYJIiHY, Mpo3anaib-
Hi Mapkepu ii yHKLiOHaJIbHA aKTUBHICTb B-KJIiTUH SIK Y
BHYTPIIIHbO- TaK i MIKTPYIOBOMY aHaji3i CTaTUCTUYHO
3HAYYIIO HE 3MiHWJIMCh HaBiTh MiCJs1 KOPEKIii Ha MOTeH-
wiiHi akTopm pu3uKy, BKIoUHO 3 OT i ce30HHICTIO Ha-
6opy. 3 iHIoro 60Ky, y cybaHaJi3i B Ialli€eHTiB i3 TIpeniabe-
TOM KOHCTAaTOBAaHO IMO3UTUBHUM e(EeKT Bil MpU3HAYSHHS
I00aBKM 3 BiTamMiHOM D i Ka/bllieM Ha YyTJIMBICTD 0 iHCY-
niny (HOMA %S, innekc Matsuda) [22].

AHani3 3MiH JIOITHUX TapaMeTpiB CHPOBATKU KPOBIi
o0cTexXyBaHUX Tpyn nojaHo Ha puc. 4. Cepell TOCTiIXY-
BaHUX TMOKa3HUKIB CTATUCTMYHO 3HAYYILIO Tl BIUIMBOM
JIiKyBaHHSI TiperniapatoM Jlekam 3MiHMBCS Julle piBeHb
TI' — Ha 23 % (p = 0,013) MOPiBHSIHO 3 BUXITHUM 3HAYCH-
HaM. 151 iHIIMX TOKa3HUKIB JIITiI0rpaMyi OCHOBHOI TPYITA
BCTaHOBJIEHA JIUIIIEe TeHACHILis1 10 3HUKeHHs (puc. 4b—T).
Pisenp TI' y rpyni mopiBHSIHHSI TPaKTUYHO HE 3MiHUBCS
yepe3 3 i 6 micauiB. Cxoxka TEHAEHILST 10 3MiH TTapaMeTpiB
JlimigorpaMu crocTepirajach y Ipymi HOPiBHSIHHS, MPOTe
3MiHU MaJIM MEHIII BUPAKeHUI XapaKTep MOPiBHIHO 3 Tia-
LIiEHTaMU, SIKi OTpUMYBaJIU BiTaMiH D.

AKTUBHICTb TpaHCaMiHa3 SIK OJWH 3 OCHOBHMX J1abo-
paTOpHUX MapaMeTpiB, 1110 XapaKTepusye (yHKIIOHATbHY
aKTHUBHICTD i 3amajbHO-HEKPOTHUYHI 3MiHM B TKaHUHI Ie-
YiHKM, TaKOX BUBYAJIACh Y JAHOMY MOCIIIKEeHHi (puc. 5).
AxtuHictb AJIT (puc. 5A, ta6i. 1) MaKCUMabHO 3HU3U-
Jlach B cepeiHboMy Ha 5,47 (—0,382; 8,32) O /n (p=10,109)
TmicJist Kypcey Bitaminy D uepes 3 micsiii. Y rpyri mopiBHSIH-
HS B JaHUI YaCOBUI IMPOMIXKOK MU, HaBMaKM, CIIOCTepira-
s nigBuineHHs aktuBHOCTI AJIT. YUepes 6 MicsLiiB criocTe-
pPeXeHHsI B 000X 00CTexXyBaHUX rpynax akTUBHicTb AJIT
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PucyHok 2. lMapameTpu riiikeMidHOro KOHTpPOJIto
B 06CTeXYyBaHUX rpynax y AMHaMmili JliKyBaHHsI:
A) rnikemis HaTwe; b) HbA1c

PucyHok 3. IHaekcu iHCYniHOpe3NCTeHTHOCTi
B 06CTEXYBaHUX rpynax y AMHamili slikyBaHHs:
A) HOMA-2-IR; b) yytnusicte [0 iHCYniHy
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PucyHok 4. lMoka3Huuku ninigorpamMmu B 06CTeXyBaHUX rpynax y AMHamili s1ikyBaHHs:
A) tpurniyepugn; b) JINBLL; B) 3aranbHuvi xonecteput; I') JINMHLL
50 3HU3WIACH y cepenHboMy Ha 2 OJ1 /1, 1110 OyJ10 CTaTUCTUY-
HO He3HAYyIINM TOPIiBHIHO 3 BUXiTHUMM ITOKa3HUKAMMU.
40 AxtuBHicTh ACT i I'TT craTuCTUYHO HE3HAUYIO 3HU3U-
ﬁ 30 JIach 3a BCiMa 4YaCOBMMM IIPOMiXKKaMM B 000X 00CTexXyBa-
o© . . HuX rpynax (puc. 5b, B), npote MmakcuMaibHO BUPakeHOIO
'5; 20 Te--c ) OyJia pisHuLI Mic/ Kypey Bitaminy D,. BapTo BinzHauuTy,
10 1110 B IaHE JOCTiIKEHHST BKIIIOYAJIUCh B OCHOBHOMY Talli-
€HTU 3 HeaJIKoroibHUM cTeato3om nevinku (HACIT) i 6e3
0 . . . . . . O3HaK BUPaXXeHUX 3arajlbHO-HEKPOTUUYHUX 3MiH, i Oijibliie
0 mic. 6 mic. 0 mic. 6 Mmic. TOTO, IMiIBUILEHHSI aKTUBHOCTI TpaHCaMiHa3 OiTbIIe HiX Y
& Bitamin D KoHTponb 3 pasu Bil BEPXHBOIO peEPEHTHOTO 3HAYEHHS OYJI0 KpU-
407 _ TEpiEM BUKITIOUEHHSI.
< 307 O6roBopeHHs
8 ® V noagiiiHoMy ciinomy riane60-koHTpoaboBaHoMy PKJI
(,3“ 20 \~{*’ ----- npusHadeHHs1 50 000 MO Bitaminy D (xomekanbLmdepod)
b Ha TIXXIeHb pazoMm 3 0,25 mr Kanbuumrpiony (1,25 auriapok-
107 1 cuxoJeKkanbLmdeposty) Ha AeHb Ha Kypc 3 Micslli narieHTaMm
3 HAXKXII 6yno acoriiioBaHe 3i CTaTUCTUYHO 3HAYYILIUM
0 T T T T T T 1 1 v 1
0 mic. 6mic. 0 mic. 6 mic. 3HIDKEHHSIM plBHll.S JIy>KHOI (1.)00(1)aTa3'y1 Ta [TT noppsn;mo 3
B Birawin D KOTpOﬂb mate6o. AxktuBHICTE AJIT i ACT min BIUTMBOM JIIKyBaHHS
80 — He 3MiHWJIaCh B 000X 06CTC.>KYBaHI/IX rpynax [23]. OTpI/{M.a—
Hi pe3y/braTy 3HaXOIATh IMIITBEPIKEHHSI i B MeTaaHami3i 3
60 BroueHHsM 9 PKJI (467 yuacHuKiB). BcTaHOBIIEHO, IO CITO-
E >KuBaHHS BitamiHy Dy koropti mauienTiB 3 HAXKXII cratuc-
O 4od [ 77¢---¢ T W7 TUYHO 3HAYYILO He BITMBa€e Ha akTuBHicTh AJIT (—2,88 On/7;
'E 95% M1 Bin —6,03 10 0,27; 1> =85 %), ACT (0,10 O[1/71; 95%
50 Al Bin—1,18 100,97; >=26 %) i ITT (0,12 O1/71; 95% Al Bin
—5,94 110 6,18; I> = 38 %). [1poTe B MaIli€HTIB, SIKi MPUIAMAaTA
0 : : : : : : Bitamix D y mo3i 3000 MO Ha 100y, crioctepirajioch BiporigHe
0 mic. 6 mic. 0 mic. 6 Mmic. 3HIDKEHHS PiBHS JIyXKHOI (hocarasu (—19,74 O[1/m; 95% Ml
B Bitamin D KoHTporib Bin —25,36 10 —14,12; 12 = 0,0 %) [24].

PucyHok 5. AKTUBHICTb TpaHcaMiHa3

B 06CTeXYBaHUX rpynax y AMHaMmili JliKyBaHHsI:
A) AJIT; B) ACT;

B)ITT

LlinkoM o4ikyBaHO, IO OCHOBHI 3MiHU JIAOOPAaTOPHUX
MapaMeTpiB I1ij Yac JIiKyBaHHS CTOCYBAJIMCh iHAEKCIB XKUPO-
BOTO TrernaTo3y, OCKiJIbK OCHOBHY KOTOPTY OOCTEXKYBaHMX
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cra”HoBwu mamieHtu i3 LIJI tumy 2 i HAXKXII i3 mipeBa-
moBaHHIM HACITI. 3rinHo 3 oTpuMaHUMM pe3yjbTaTaMM,
yepes 3 Micslli TiKyBaHHS BUSIBJIeHA TEHACHIIIS 10 3HMKEH-
Ha FLI ta innekcy TyG. Yepe3 6 Mics11iB iHTepBEHILIIITHOTO
Nepioy Mi BIUIMBOM JIIKyBaHHs BiTaMiHOM D, B OCHOBHii
TPyIIi CHOCTEPiraioch Mojabliie 3HUKEHHST 000X iHAEKCIB,
siKe HaOyJI0 CTaTUCTUYHO 3HAYYILIOTO XapaKTepy MOPiBHSIHO
3 BuxigHuM piBHeM. basoBe 3nauenns mist FLI cranosuino
74,11 £ 18,71, nna TyG — 5,21 0,29, a micist 6-MicT4HOTO
Kypcy JiKyBaHHSI BitTaMiHOM D BOHO 3HM3UJIOCH BilMOBIIHO
Ha4,4 % (p = 0,029) i 2,68 % (p = 0,031) mopiBHSTHO 3 BU-
XiTHUMM TTIOKa3HMKaMU. Y IpyMi MOPiBHSIHHS Bil3Havyaaach
TeHICHIIiS 0 3MiHM BUINe3a3HayeHMX iHaekciB, ame FLI
y AWHaMIlli JiKyBaHHS 3pocTaB, a iHaekc TyG, HaBmaku,
3HUKYBABCSl, 3 MAKCUMaJIbHO BUPAKEHUM e(EeKTOM 4epe3
3 micsami. Y maiieHTiB OCHOBHOI TPYITM BCTAHOBJICHO IIPO-
rpefieHTHe 3HKeHHsT iHgekcy HSI B nuHamili 1ikyBaHHSI,
MpoTe, Ha BiAMiHY BilI iHIIIMX iHAEKCIiB cTeaTo3sy, TYT BiI3Ha-
yaiacst TEHAEHLIis 10 3MiHU (puc. 6). 3 iHIIIoro GOKY, B Ma-
neodo-koHTpoaboBaHomy PKJI y mamienTiB i3 LI Tumy 2 i
HAZKXII (n = 55), niarHOCTOBaHOIO 3a JOTIOMOTOIO YJIbTpa-
3BYKOBOTO JOCJiI>KEHHsI, BMBYAjach KJiHiYHA e(peKTUB-
HicTb niepopasibHoOro BitaMiHy D y no3i 2000 MO Ha moby
NpOoTIroM 24 TUXKHIB. Y KiHIIi miepiony JIiKyBaHHSI B aKTUB-
Hilf TpyIIi BcTaHOBJIEHO 2-KpaTtHe migsuieHHs 25(OH)D y
cuposartii Kposi (48,15 + 23,70 mo 89,80 £ 23,6 Hmob/1,
p <0,001), 1110 HE CYIIPOBOMXYBAJIOCHh CTATUCTUYHO 3HAUY-
1M 3HWKEHHSIM aKTMBHOCTI TpaHcamiHas, FLI i cnietu-
¢iuHMX MapkepiB (GiOporeHe3y, Takux sIK LIMTOKepaTuH 18-
M30 (CK18-M30) i N-kiHLIeBMi1 TIPOIENTH] IIPOKOIareH
IIT (P3NP) [25].

IlincymoByoumn pe3yiabraTv, OTpMMAaHi Iix Yyac JOCIi-
JKEHHST, MOXKHA BiJ3HAYMTHU TMOMITHY TEHICHIIIO 0 MO-
KpalllaHHSI OCHOBHMX TJIiIKEMiUHUX i MeTa0OMiYHUX Tapa-
METPIiB y TPYyIIi HOPiBHSIHHS Yepe3 3 Micsili 3 HaCTYITHUM
BUpaXKeHUM MOTipIIeHHIM Yepe3 6 MicsuiB. BctaHoBieHy
3aKOHOMIPHICTh YaCTKOBO MOXHa MOSICHUTU CE30HHICTIO
BKJIIOYEHHS TMAlli€HTIB Y AOCTIIXXEHHST 3 HACTYMHOIO Bill-
MOBITHOIO TMHAMIKOIO CepeaHbOT0 3HaUeHHsI BiTaMiHy Dy
rpyni nopiBHsHHS (puc. 7).

OcHOBHUI eTall HA0OPY B JOCIIMKEHHS TPUBAB Y ITi3-
Hill BECHIHMI i Ha MOYATKY JITHBOTO IMEPioay, 3 MaKCH-
MaJIbHOIO iHCOJISILIIE€I0, XapaKTepHOIO ISl JAHUX IIHPOT,
TOMY BUXiTHUI TTOKa3HWK BitamiHy D'y rpymi mopiBHsSIH-
Hs1 craHoBuB 13,01 + 2,14 Hr/mi, miciigs TpbOX MicCSIIiB
iforo 3HaueHHs 3pociyo ao 17,01 £ 5,99 ur/mu, o Oyno
CTaTUCTUYHO HE3HAUYILIMM MOPiBHSIHO 3 0a30BUM 3HAYEH-
HsaM. BimbLIicTb MamieHTIB TPYIM MTOPIBHSIHHS 3aBEPIIIN
Y4acThb y JOCIiIKEHHI B 3MMOBUIA TIepiof. OCKiIbKI BOHU
He OTpUMYBaJIM 3aMiCHOI Tepallii rmpernapaToM BitamiHy D,
Ha TJIi Ce30HHOI HEJOCTATHOCTI COHSIMHOTO BUIIPOMiHIO-
BaHHsI KOHILEHTpalis BiTamiHy D y cupoBaTiii KpoBi B
Hux craHoBuaa 12,55 + 3,10 Hr/mi, 110 OyJio cTaTUCTAY -
HO 3HAYYIIIO0 HUKYUM ITOPIBHSHO i3 TPUMICSIYHUM PiBHEM
(p = 0,019), i GinblIe TOrO, BiIMiYaIOCh MPOTrPECYBaHHS
D-nediuuTy, OCKiJIbKM MTOKa3HUK CTaB HMXKYMM Bif 6a30-
BOTO PiBHSI.

3 iHIIoro OOKY, B TAIIEHTIB OCHOBHOI Tpynu Ha (hOHi
3aMiCHOI Tepallii crocTepirajoch MpPOrpelieHTHE CTaTUC-
TUYHO 3HAYyIle 3POCTaHHS KOHIIeHTpalii BitamiHy D y
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PucyHok 6. IHgekcu cteaTto3y nediHkun
B o6cTexXyBaHUX rpynax y AMHamiLi sikyBaHHS:
A) HSI; B) FLI; B) ingexc TyG

cupoBariii KpoBi. PiBeHp BitamiHy D mouyaTtkoBo cTaHO-
BuB 13,67 £ 3,12 Hr/mi, yepe3 3 Micslii HOro KOHIIEHTpa-
1ist 3pocna ao 23,45 £ 8,99 ur/mna (p < 0,001 nmopiBHSIHO
3 BUXiZHUM piBHEM), a yepe3 6 MicAIiB JOCAIIa pPiBHS
29,01 £ 7,92 ur/mu, 1o O6yJ0 CTAaTUCTUYHO 3HAYYIIO BU-
IIMM TOPIBHSTHO 3 TTOKa3HWKAMM 000X MOTEPeIHiX Yyaco-
BUX iHTepBajiB. 3 iHIIOro OOKY, cepemHss KOHLIEHTpAaLlis
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PucyHok 7. PigHi BitamiHy D, B 06CTeXyBaHuUX rpynax
y AMHaMiyi niKyBaHHs

TpuMiTKN: * — cTaTUCTUYHO 3HauYyLLa Pi3HULS rnopis-

HSIHO 3 BUXigHUM piBHEM; * — cTaTUCTUYHO 3HaYyLya

PIi3HULSI MOPIBHSIHO 3 MOKa3HUKOM 3 micsliB.
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BiTaminy D He BiamoBimaia iIoro onTuMaJbHOMY PiBHIO B
OpraHi3Mi, MpoTe aHali3 iHAWBiAYyaIbHUX 3MiH BUSIBUB, 1110
B moHan 65 % malieHTiB OCHOBHOI TPYMNU BiAMOBiTHOCTI
JAHOMY KPUTEPito OyJI0 TOCSATHYTO.

BucHoBkuU

VYV naHoMy NpOCNEeKTUBHOMY JOCJiIKEHHI BCTAHOBJIE-
HO, 1110 BUKOpUCTaHHs Impenapary Hdekamn (Bitamid D) y ma-
1ieHTiB 3 fioro nedinurom y no3i 4000 MO/noba Ha Kypc
He MeHIIe 3a 6 MicaiiB y xsopux Ha LIJI tumy 2 3 HAXKXIT
MPUBOAWTH /10 MNPAKTUYHO TPUKPATHOTO TIiABUILIEHHS
Jioro piBHs B KPOBI i JOCATHEHHS B IoHan 65 % naiicH-
TiB ONITUMAJIBLHOTO 3a0e3MeYeHHST OpraHi3My BiTaMiHOM D.
3a3HaueHi 3MiHuM D-cTartycy acolliiioBaHi 3i CTaTUCTUUYHO
3HAUYIIMM 3HIDKEHHSIM PiBHS TJIiKeMil HaTile, TpUIIile-
punis, inaekcy TyG Ta iHaeKcy KUpOBOTO Iernarosy.

KonduikT intepecis. He 3asiBnenuii.
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Evaluation of clinical efficiency of Decap replacement therapy in patients with type 2 diabetes mellitus
and concomitant nonalcoholic fatty liver disease in vitamin D deficiency

Abstract. Background. Recently, vitamin D deficiency has been
considered one of the factors in the development of type 2 diabetes
mellitus (DM) and nonalcoholic fatty liver disease (NAFLD). The
purpose was to establish the effectiveness of Decap (cholecalcife-
rol) in patients with its deficiency who suffered from type 2 DM
and NAFLD. Materials and methods. Fifty-two people with
NAFLD and type 2 DM on the background of established D-de-
ficiency were treated, they were evenly divided into two groups.
Patients in the comparison group (n = 26) received only tradi-
tional antidiabetic therapy, and the main group (n = 26) additio-
nally took vitamin D — Decap, which was prescribed at a dose of
4,000 1U/day for 6 months. Results. Vitamin D use was associated
with a statistically significant reduction in fasting blood glucose af-
ter 6 months of treatment — by 4.2 % (p = 0.041). The level of
glycated hemoglobin in the main group of patients decreased on
average by 0.38 % (p = 0.121) after 3 months, and remained almost

at the same level after 6 months — by 0.44 % (p = 0.088). In parallel
with the improvement of glycemic control parameters in the main
group, there was a tendency to a decrease in the HOMA-2-IR by
0.28 (—=0.11; 0.86; p = 0.152) and to a better insulin sensitivity by
1.39 (—=10.04; 6.01; p = 0.621) compared to the baseline. The use
of vitamin D (Decap) is associated with a decrease in steatosis in-
dices FLI and TyG. The baseline values for FLI was 74.11 + 18.71
and for TyG — 5.21 % 0.29, and after a six-month course of vita-
min D treatment, they decreased by 4.4 % (p = 0.029) and 2.68 %
(p = 0.031), respectively, compared to baseline. Conclusions. 1t was
found that the use of Decap in patients with vitamin D deficiency at
a dose of 4,000 IU/day for a course of at least six months improved
glycemic control and metabolic profile in those with type 2 DM
and NAFLD.

Keywords: Decap; vitamin D deficiency; type 2 diabetes mellitus;
nonalcoholic fatty liver disease; insulin resistance; obesity
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" HOLUMOHQABHBIVI MEAMLIMHCKA YHMBEPCUTET MMeHU A.A. boromMonbLQ, I. Knes, YkpamnHa
2 KHI «KmneBCKmvi ropOACKOUN KAVMHNYECKUA SHAOKPUHOAOTNYECKUV LLeHTP», I. Kues, YkpanHa

OueHKa KAMHNn4Yeckomn 3dPeKTMBHOCTU 3AMECTUTEAbHOMN Tepanum npenaparom Aekan
Y NAUMEHTOB C CAXAPHbIM AUAGETOM TUMNA 2 U CONYTCTBYIOL,EeN HEAAKOTOAbHOM
XXNPOBOM GOAE3HbIO NeYyeHn npu poeduumre BUTAMUHA D

Pe3tome. Axmyaavnocms. B mocnennee Bpems nedULUT BU-
TamruHa D cuuTaercs onHUM U3 (HaKTOPOB Pa3BUTUSI CaxapHO-
ro nuabera 2-ro tuna (CJl Tuna 2) ¥ HEaJKoroJbHOI XUPOBOW
oose3nu neueHu (HAXKBIT). IJeas: yctanoBUTH 3(HeKTUBHOCTH
npemnapata ekan (xojekajibLndepos) y NalueHToB ¢ ero aedu-
mutoM, 6ombHBIX CII TMma 2 ¢ HAXKBI1. Mamepuaaot u memo-
dvt. Tponeuenst 52 marmenta ¢ HAXKBIT u CJ1 tumna 2 Ha cdoHe
ycTaHoBJieHHOro D-aedunnra, KOTOpbie OBUIM PaBHOMEPHO
pacrnipenesieHbl Ha JBe Ipymrbl. BojibHbIe Tpynmbl CpaBHEHUs
(n = 26) moaydaau MCKIIOYMTETbHO TPATULIMOHHYIO aHTHIMA-
OETUYECKYIO Teparuio, a 00JIbHbIE OCHOBHOM rpymibl (n = 26)
JOTIOJTHUTEIBHO TMOJIyYaliu rpenapat ButaMuua D Jlekarn, KoTo-
pbiit HasHavyanu B 1o3e 4000 ME/cyt cpokom Ha 6 MecsitieB. Pe-
3yabmamot. Vicnionb3oBaHue BuTaMuHa D ObLIO accolMupoBaHO
CO CTAaTUCTMUYECKU 3HAYMMBIM CHMXXKEHHEM T[JIMKeMMM HATOLIaK
yepe3 6 MecsitieB JieueHust Ha 4,2 % (p = 0,041). YpoBeHb MIMKH-
poBaHHoro remorioonHa (HbAlc) B oCHOBHOI TpyIIe MalneH-
TOB B cpeaHeM cHu3mics Ha 0,38 % (p = 0,121) yepe3 3 mecsia
U OCTaJICSI TPAKTUIECKM Ha TOM K€ YPOBHE U Uepe3 6 MecsieB —

Ha 0,44 % (p = 0,088). [NapaiesbHO ¢ yaydlIeHUEM ITapaMeTpoB
IJIMKEMUYECKOTO KOHTPOJIST Yy MAllMeHTOB OCHOBHOM TPYIIITBI Ha-
Ononanach TeHIEHLUs] K cHkeHuto uHaekca HOMA-2-IR Ha
0,28 (—0,11; 0,86; p = 0,152) u yiy4iieHre IyBCTBUTEIBHOCTH
K uHcyauny Ha 1,39 (—10,04; 6,01; p = 0,621) 1o cpaBHEHUIO €
HCXOIHBIM ypoBHeM. Kcrnonb3oBaHue mperapara BUTamMuHa D
([lekarr) accouMMpPOBaHO CO CHUKEHEM MHIeKCOB cTeato3a: FLI
u TyG. bazoBoe 3nauenue nist FLI cocraBwio 74,11 + 18,71, nost
TyG — 5,21 £ 0,29, a mocJe 1mecTuMecsIYHOTO Kypca JIeueHUs BU-
TaMMHOM D cHU3MIIOCH cooTBeTCTBeHHO Ha 4,4 % (p = 0,029) u
2,68 % (p = 0,031) MO CpaBHEHUIO C UCXOIHBIMU TTOKA3ATESIMU.
Bbi6oowvt. YctaHoBIeHO, YTO MCIIOJb30BaHME MpenapaTa Jlexarm
y MalueHToB ¢ aeduuutoM ButammHa D, 6oibHbIx C/I THma 2 ¢
HAZKXII, B no3ze 4000 ME/cyT Ha Kypc He MeHee LIECTH MecCsI1eB
MPUBOJUT K YJIy4IIIEHUIO TAPaMETPOB IITMKEMUYECKOTO KOHTPOJIST
1 MeTabOJIMYECKOTO MPOpUIIs.

KmoueBblie cioBa: Jlekar; neduuuT BUTaMuHa D; caxapHblii
nrabeT TUIIa 2, HeaJTKOTroJibHask JKUpoBasi 00JIe3Hb TICUEHU; MHCY-
JIMHOPE3UCTEHTHOCTD; OXKUPEHUE
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The effect of metformin treatment
on the level of GLP-1, NT-proBNP
and endothelin-1 in patients
with type 2 diabetes mellitus

Abstract. Background. Type 2 diabetes mellitus (T2DM) is closely associated with an increased risk of cardio-
vascular diseases. It was shown that endothelial dysfunction is one of the key pathological events in the develop-
ment of chronic vascular diabetic complications. An important effect of endothelial dysfunction is that it increases
the production and biological activity of the potent vasoconstrictor and the pro-inflammatory peptide — endothelin
(ET). Metformin is used in the treatment of T2DM as a first-line medication. It has been shown that the mechanism
of action of metformin may be associated with biochemical processes in the gastrointestinal tract. Brain natriuretic
peptide (BNP) is used as a marker in the diagnosis of heart failure. The purpose of this work was to determine
and compare ET-1, NT-proBNP and glucagon-like peptide-1 (GLP-1) blood levels in diabetic patients treated with
metformin. Materials and methods. NT-proBNP, GLP-1, endothelin-1 and glycated hemoglobin were determined
using enzyme-linked immunosorbent assay. To compare the data groups, Student's t-test and one-way ANOVA
were used. Results. The content of ET-1 in the blood of patients with T2DM significantly exceeds its concentration
in the control samples. Monotherapy with metformin leads to a decrease in ET-1 levels by more than 65 %. The
combination therapy of metformin with insulin causes even greater decrease in ET-1. The blood level of GLP-1
in patients with T2DM is significantly, more than 2 times, reduced compared to healthy people. After metformin
treatment, the content of GLP-1 is increased to the control level. The concentration of NT-proBNP in the blood
of diabetic patients more than 2 times exceeds the control values. Treatment with metformin leads to a decrease
in the content of natriuretic peptide by more than 40 %. Conclusions. Thus, treatment with metformin causes a
decrease in ET-1 and NT-proBNP concentrations, and an increase in blood GLP-1 of patients with type 2 diabetes.
These events together may indicate a positive protective effect of metformin on the cardiovascular system.
Keywords: type 2 diabetes; NT-proBNP; glucagon-like peptide-1; endothelin-1

Introduction

Diabetes mellitus is a metabolic disorder with high
blood glucose levels for an extended period. Most studies
show that type 2 diabetes mellitus (T2DM) is closely as-
sociated with an increased risk of cardiovascular diseases.
Although the exact mechanisms responsible for accele-
rated atherosclerosis are not fully understood, it has been
shown that endothelial dysfunction is one of the earliest

and key pathological events in the development of chro-
nic vascular diabetic complications [1, 2]. It is a systemic
pathological condition of the endothelium, which is de-
fined as an imbalance between the vasodilator and vaso-
constrictor substances produced by the endothelium. An
important effect of endothelial dysfunction is that it in-
creases the production and biological activity of the potent
vasoconstrictor and the pro-inflammatory peptide — en-
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dothelin (ET). Diabetes is one of the diseases associated
with pathologically elevated ET levels [3]. ET-1 is the main
cardiovascular isoform of the endothelin system. Vascular
ET-1 is produced primarily in the endothelium, although
it can also be produced in vascular smooth muscle cells,
macrophages, leukocytes, cardiomyocytes, and fibroblasts
[4]. Two subtypes of receptors, endothelin A and B, medi-
ate the effects of ET-1. On smooth muscle cells, A recep-
tors mediate vasoconstriction and mitogenesis, while the B
receptors have a dual function and have been shown to in-
duce both vasoconstriction and vasodilation [5]. Changing
the ET-1 endothelial balance is a key event in the initiation
of arteriosclerosis [6].

Metformin is used in the treatment of T2DM as a first-
line medication. Despite widespread use, precise mecha-
nisms of its action are still insufficiently studied [7]. It is
known to reduce liver gluconeogenesis and improve pe-
ripheral insulin sensitivity by activating adenosine mono-
phosphate-activated protein kinase in metabolically active
organs such as the liver, in skeletal muscles, and in adipose
tissue. It has been shown that the mechanism of action of
metformin may be associated with biochemical processes in
the gastrointestinal tract [7, 8]. There is growing evidence
that the direct or indirect effects of metformin in the gastro-
intestinal tract explain most, if not all, its glucose-lowering
effects [9].

Brain natriuretic peptide (BNP) is used as a marker
in the diagnosis of heart failure. ProBNP is released in
response to stimulation of ventricular cardiomyocytes

and is cleaved into two fragments: the active hormone
BNP (32 amino acids) and the inactive N-terminal pep-
tide NT-proBNP (76 amino acids). The plasma content
of BNP and NT-proBNP significantly correlates with the
functional classes of chronic heart failure [10]. Determi-
nation of the BNP level in the blood allows one to assess
the severity of chronic heart failure, predict the further
development of the disease and evaluate the effect of
therapy [11, 12].

The purpose of this work was to determine and compare
ET-1, NT-proBNP and glucagon-like peptide-1 (GLP-1)
levels in the blood of patients with type 2 diabetes mellitus
treated with metformin.

Materials and methods

The study was conducted in the diabetology depart-
ment of the State Institution “V.P. Komisarenko Insti-
tute of Endocrinology and Metabolism of the NAMS of
Ukraine”. The study protocol (No 8, 09.03.2020) was ap-
proved by the Institute’s ethics committee. All patients
signed informed consent to conduct further diagnostic
and research study.

Blood was obtained by standard venipuncture and
stored in EDTA vacutainer tubes. Plasma was separated
by centrifugation within 10 min after blood sampling.
The samples were stored at —80 °C until use. NT-proBNP
(n = 78) was determined using enzyme-linked immuno-
sorbent assay (ELISA) kit E-EL-H0902 (Elabscience,
USA), GLP-1 (n = 78) — using ELISA kit BMS2194
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Figure 1. The calibration curves for the NT-proBNP (left) and GLP-1 (right) concentration determination in the blood
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(eBioscience, Austria). The calibration curves for the NT-
proBNP and GLP-1 indicate acceptable data dispersion
(Fig. 1). The level of ET-1 was evaluated with ELISA in
103 individuals: 17 healthy volunteers and 86 patients with
T2DM. To determine the concentration of ET-1, the en-
dothelin (1-21) EIA kit (Biomedica, Austria) was used.
The measurement was carried out at an optical density of
450 nm. Glycated hemoglobin was determined using one
HbAIlc ES kit (DiaSys Diagnostic Systems GmbH, Ger-
many). The measurement was carried out at an optical
density of 660 nm. The protein concentration in the blood
plasma was determined using Novagen BCA protein assay
kit (USA).

Statistical calculations and data presentation were per-
formed using Origin 7.0 software. The results of the study
are presented as M = SD. To compare the data groups,
Student’s t-test and one-way ANOVA were used. Values of
P <0.05 were considered significant.

Results

ET-1 concentration was determined in 86 patients
(+ 17 control samples). The average body mass index was
29.98 £ 0.67 kg/m?; average HbAlc level — 8.64 + 0.19 %;
the average duration of the disease — 17.25 + 1.42 years.
NT-proBNP and GLP-1 concentrations were determined
in 78 patients (+ 8 controls). The average body mass in-
dex was 29.13 + 0.83 kg/m?; the average level of HbAlc —
8.65 £ 0.23 %; the average duration of the disecase —
16.01 + 1.29 years.

As can be seen from Table 1, the blood content of ET-1
in patients with T2DM significantly exceeds its concentra-
tion in the control samples (lines 1 and 2). Monotherapy
with metformin leads to a decrease in ET-1 levels by more
than 65 %. The combination therapy of metformin with in-
sulin causes even greater decrease (although not to the con-
trol value).

The level of GLP-1 in patients with T2DM is signifi-
cantly, more than 2 times, reduced, compared to healthy
people. After metformin treatment, the content of GLP-1 is
increased to the control level.

The content of NT-proBNP in the blood of diabetic pa-
tients exceeds the control values more than 2 times. Treat-
ment with metformin leads to a decrease in the content of
natriuretic peptide by more than 40 %.

Clinical trials have shown the beneficial effects of met-
formin on the cardiovascular system. Moreover, drug can di-
rectly protect endothelial cells from damage [2]. Metformin
positively affects the viability and functions of the endothe-

lium, it also markedly improves endothelium-dependent va-
sodilation, and simultaneously reduce the expression of dys-
functional biomarkers such as ET-1, plasminogen activator
inhibitor-1, and C-reactive protein in endothelial cells,
perhaps through activation of 5'adenosine monophosphate-
activated protein kinase (AMPK) [13].

It is known that transforming growth factor (TGF) f3,
an important regulator of ET-1 production in endothelial
cells [14, 15], is a target of metformin. The direct binding
of metformin to TGF-f1 was identified, and it was found
that metformin inhibits ['*1]-TGF-B1 binding to its recep-
tor [16], so probably can reduce ET-1 synthesis.

In combination therapy of insulin and metformin (Ta-
ble 1, line 4), and other hypoglycemic drugs [17], the ET-1
level in patients with T2DM was significantly reduced.
This is difficult to explain given the complex relation-
ships of both agents. Metformin therapy improves insulin
secretion and protects against pancreatic 3-cell apoptosis
[18]. Metformin-mediated activation of AMPK inhibits
the NF-«B cascade, resulting in improved insulin signal-
ing [1, 19]. However, insulin suppresses AMPK activity in
leucocytes, liver, muscles, and possibly in other tissues and
organs [20, 21].

The normal action of insulin is associated with vasodi-
lation and redistribution of blood flow. However, in type 2
diabetes and insulin resistance, insulin stimulates the secre-
tion of ET-1[22, 23]. It is possible that a decrease in insulin
resistance after treatment with metformin normalizes the
action of insulin, which leads to a synergistic effect of both
agents in reducing the concentration of ET-1.

In addition to stimulation of glucose-dependent insu-
lin secretion by B-cells in the pancreas, GLP-1 has extra-
pancreatic effects. A recent study shows that treatment
with the GLP-1 analogue liraglutide reduces the inci-
dence of cardiovascular events and mortality in patients
with T2DM [2]. New data indicate that GLP-1 and its
analogues have a direct protective effect on the vascular
endothelium [24].

Discussion

Glucagon like peptide-1, an incretin hormone, regu-
lates glucose metabolism by inducing insulin secretion and
suppressing glucagon secretion. In diabetes, the secre-
tion of GLP-1 decreases [25]. According to the data ob-
tained, the action of metformin in the intestine includes
an increased secretion of the hormones of enteroendo-
crine L-cells — GLP-1 and peptide YY, possibly through a
pathway dependent on intestinal AMPK, influence on the

Table 1. ET-1, GLP-1 and NT-proBNP concentration in the blood

N Therapy ET-1, fmol/ml SD GLP-1, pg/ml SD NT-proBNP, ng/ml SD
1 | Control 1.18 0.17 6.15 1.45 1.06 0.29
2 | Average indices 7.78 | 4, 1.53 2.78 , 0.1 212 0.23
3 | Metformin 4.7, 5 4 0.47 5.59 1.19 1.49 , 0.35
4 | Metformin + insulin 3.03 , .5 0.41 - - - -

Notes: group 2 — average blood concentrations of ET-1, GLP-1 and NT-proBNP in patients with T2DM. Indexes
show significant differences between corresponding groups.
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metabolism of bile acids and on the microbiome [7, 26,
27]. The increased GLP-1 secretion may arise partially due
to reduced glucose absorption in the gut during metformin
treatment, as well as direct action of the drug in the dis-
tal intestine (unrelated to effects on glucose). Thus, more
glucose influences distal intestinal L-cells that secrete
GLP-1. The fact that the action of metformin is realized
through the intestine is evidenced by the observation that
intravenous metformin has a weakened glucose-lowering
effect compared to oral administration, and has no acute
effect on glucose utilization or glucose production in the
liver in humans [9]. A synergistic or additive effect of met-
formin coadministered with a dipeptidyl peptidase-4 in-
hibitor on increasing GLP-1 levels has also been shown in
people with T2DM [27].

A decrease in BNP levels in the treatment of diabetic
patients using metformin is another piece of evidence con-
firming the positive effect of the drug on the cardiovascular
system. This is also confirmed by other data. Treatment
with metformin alleviated the histological abnormalities
in the heart, decreased the elevation of creatine kinase-
myocardial band and BNP, probably through the phos-
phorylation and activation of AMPKa [28]. Additionally,
cardiac expression of brain-like natriuretic peptide was
significantly reduced in metformin-treated mice after 14
days of cardiac ischemia-reperfusion. Metformin repres-
ses cardiac apoptosis at least in part through inhibition
of forkhead box protein O1 pathway [29]. It is interesting
that metformin reduced all-cause mortality in myocardial
infarction and heart failure, the incidence of cardiovascu-
lar events in T2DM but had no significant effect on non-
T2DM patients [30].

Studies of cardiovascular protection with metformin in
newly diagnosed and insulin-treated T2DM patients sug-
gest that cotreatment with metformin may enhance the
impact of newer incretin-based therapies on cardiovascu-
lar outcomes, an important observation as metformin can
be combined with any other antidiabetic agent. Multiple
potential mechanisms support the concept of cardiovas-
cular protection with metformin beyond those provided
by reduced blood glucose, including weight loss, improve-
ments in haemostatic function, reduced inflammation and
oxidative stress, and inhibition of key steps of atheroscle-
rosis. Several studies have demonstrated increased secretion
of GLP-1 following administration of metformin to people
with or without T2DM [27].

The binding of monocytes to the activated endothelium
and their differentiation into macrophages is an early event
in the development of atherosclerosis. Recent experimental
data have shown that metformin inhibited the conversion
of monocytes to macrophages and angiotensin II-induced
atherosclerotic plaque formation. Reduced infiltration of
macrophages into the vascular wall, with reduced secre-
tion of inflammatory cytokines, was also observed in a rab-
bit model of atherogenesis [31]. The effect of metformin on
angiogenesis was associated with stimulation of the AMPK
and inhibition of mechanistic target of rapamycin. Other
potentially vascular protective mechanisms described for
metformin in experimental studies include reduced cho-
lesterol uptake or enhanced cholesterol efflux from macro-

phages, inhibition of fission of mitochondria in endothelial
cells, protection of mitochondrial function during and after
myocardial ischaemia, and reduced formation of foam cells
or neointima in the developing plaque [27].

Conclusions

Thus, treatment with metformin leads to a decrease in
ET-1 and NT-proBNP concentrations, and to an increase
in GLP-1. These events together indicate a positive protec-
tive effect of metformin on the cardiovascular system of pa-
tients with type 2 diabetes mellitus.

Conlflicts of interests. Authors declare the absence of any
conflicts of interests and their own financial interest that
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of their manuscript.
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BnAuMB AiKkyBAHHS MeTPOpPMiIHOM HaA piBeHb GLP-1, NT-proBNP
TA @HAOTEAIHY-1 Yy KPOBi XBOPUX HA LLlYKPOBUM AiaGeT 2-ro Tuny

Pe3iome. Axmyaavnicms. LlykpoBuii miaGer 2-ro tumy (LI12)
TICHO TMOB’SI3aHUI 3 MIiABUILEHUM PU3MKOM CEPLIEBO-CYIMHHUX
3aXBOpIOBaHb. byso mokasaHo, 1110 eHoTelliabHa TCchYHKILis €
OIHI€I0 3 KITIOYOBUX IATOJIOTIYHUX TTOAIN Y PO3BUTKY XPOHIYHUX
CYyIMHHUX YCKJIaaAHEeHb AiabeTy. BaxuinBuM ecekToM eHaoTeialb-
HOI IMCchYHKIIT € Te, 1110 BOHA 301/IbIIIy€e TPOAYKILIO i 6i0I0TiUHY
AKTUBHICTb CWJIBHO/IIOYOT0 Ba30KOHCTPUKTOPA i MPO3anajbHOTO
nentuny — eHpoteniny (ET). MeTtdbopmiH BUKOPUCTOBYETHCS
npu JikyBaHHi LIJI2 sk mpemapaT mepiuoi JiiHii. BctaHoBieHo,
10 MeXaHi3M aii MeTdopMiHy Moxe OyTH OB sI3aHUil 3 6ioXimiu-
HUMM TMpoLecamMyu B LUTYHKOBO-KMIIKOBOMY TpakTi. Mo3KoBuii
Hatpiitypetnunuii ierntun (BNP) BUKOPHUCTOBYETBCS SIK MapKep
MpU NIarHOCTHUILLI ceplieBoi HeaocTaTHOCTi. Memoro 1liei pobo-
T Oyno BU3Ha4YeHHs i 3ictaBieHHs piBHiB ET-1, NT-proBNP i
rmokaroHononionoro nentunay-1 (GLP-1) y KpoBi naiieHTiB i3
L2, sxi orpumyBanu MmethopMmiH. Mamepiaau ma memoou. KoH-
neHrpatii NT-proBNP, GLP-1, ET-1 i rikoBaHOTrO reMoryio0iHy
BU3HAYaJIM 3a JOMOMOroI0 iMyHO(hEepMeHTHOro aHaiizy. st mo-
PIBHSIHHSI TPYT JJaHWX BUKOPUCTOBYBaIM t-Kputepiii CThlofeHTa

i omHOGaKTOPHUN aucnepciiiHuii aHai3. Pezyasbmamu. KilbKicTb
ET-1 y kpogi xBopux Ha LIJI12 3HauHO nepeBulilye HOro KOHIEH-
Tpalilo B KOHTPOJBHUX 3pa3kax. MoHoTepartisi MeT(popMiHOM
MPUBOAUTH 10 3HMKeHHs piBHS ET-1 Ginbiiue HiX Ha 65 %. Kom-
OiHOBaHa Tepartist MET(OPMiHOM 3 IHCYJTiIHOM BUKJIMKAE 111e Oib-
e 3MeHieHHs Kinbkocti ET-1. Pisens GLP-1 y kpoBi xBopux
Ha LI/12 3HauHO, OisbIlIe HiXX YABiYi, 3HUXKEHUI MOPiBHSIHO 3i 3110~
poBumHu monpmu. [licns nikyBaHHs MeTdopmiHoM ymict GLP-1
30UTBIIYETHCS 10 KOHTPOIbHOTO piBHS. KinbKicTs NT-proBNP y
KPOBi XBOPMX Ha IIyKPOBUH IiabeT MepeBUIIyE KOHTPOJIbHI 3Ha-
YeHHsI Oible HixX yaBidi. JIikyBaHHS MeT(hOPMiHOM MPUBOIUTH
10 3HVKEHHSI PiBHSI HATPiypeTUYHOTrO MEeNTUAY Oiblle HixXX Ha
40 %. Bucnoeku. TakuM YMHOM, JIiIKyBaHHSI MeT(hOPMiHOM 00Y-
MoBJo€ 3HMXKeHHs1 koHueHTpauiit ET-1 1 NT-proBNP, a Takox
migsuineHHs piBHg GLP-1 y kposi nauienTis i3 LIJ12. Pazom i
MOJii MOXYTh YKa3yBaTl Ha MO3UTHMBHUI 3aXUMCHUI e(hEeKT MeT-
(opmiHy Ha cepleBO-CyIMHHY CUCTEMY.

KnrouoBi ciaoBa: nykposuii miaber 2-ro tumy; NT-proBNP;
TJIIOKArOHOITOAiOHM en T - 1; eHmoTesiH- 1

CokonoBa A.K., beabumHa tO.b., NMywwkapes B.B., Yepssikosa C.A., Baueba T.C., KossyH E.W., Mywkapes B.M., TooHbko H.A.
'Y «IHCTUTYT 3HAOKPUHOAOTMN 1 OBMEHQA BeLecTs uM. B.I. KomumccapeHrko HAMH YkpauHs», r. Knes, YkpamHa

BAnsiHue AeveHuss MetTPpopMUHOM Ha YpoBeHb GLP-1, NT-proBNP
M BHAOTEAMHA-1 B KPOBU BOAbHbIX COXAPHbIM AMAGETOM 2-ro TMna

Pesiome. Axmyaavnocms. Caxapubiii nua6er 2-ro tuma (CI12)
TECHO CBSI3aH C MOBBIIIEHHBIM PUCKOM CEpPAEYHO-COCYAUCTHIX
3a0osieBaHuit. B0 MoKa3aHo, YTO 3HAOTENMATbHAS TUCHYH-
KLU SIBJISIETCSI OMHUM M3 KJIIOYEBBIX IMATOJIOTMYECKUX COOBITHIA
B Pa3BUTUU XPOHUYECKUX COCYAMCTBIX OCJIOXHEHUH nuadeTa.
BaxHbiM 2 dexToM 3HAOTENUATBbHON TUCHYHKUUM SIBISIETCS
TO, YTO OHA YBEJWYUBAET MPOAYKLUIO U OMOJIOTMYECKYIO aK-
TUBHOCTb CHJIBHOAEMCTBYIOIIETO Ba30KOHCTPUKTOpPA M TIPO-
BOCITJIMTEILHOTO mentuaa — sHaoTeauHa (3T). MetdhopmuH
ucnojb3yercs npu Jeuenun CI12 B kauecTBe npenapara nepBoii
JIMHUU. YCTaHOBJIEHO, YTO MEXaHU3M [eHCTBUs MeT(hOpMHUHA
MOXeT OBbITh CBSI3aH ¢ OMOXMMUYECKUMU TpOLIeCCaMU B XKeJy-
JIOYHO-KMIIIEYHOM TpakTe. M0O3roBoii HAaTpUypeTUYEeCKuii et -
g (BNP) ncnonb3yeTcst B kauecTBe Mapkepa Mnpu JUarHoCT -
K€ CepleyHOi HeqoCcTaTOYHOCTU. Ifeabto NaHHOW paGOThI OBLIO
onpeneneHue u conocrapieHue ypoBHeir DT-1, NT-proBNP u
moKaroHononooHoro nentuaa-1 (GLP-1) B kpoBu manueH-
ToB ¢ CJ12, mony4yaBmux MetrcopMuH. Mamepuaavt u memooso..
Konuenrpamuu NT-proBNP, GLP-1, 3T-1 u rimmkupoBaHHOTO
reMorjo0MHa OMnpeAessiii ¢ MOMOUIbI0 MMMYHOMEPMEHTHO-
ro aHanmsa. st cpaBHEHMsI TPYII JaHHBIX MCIOJIb30BAINUCH

t-xputepuii CTbloJiecHTa U OAHOMAKTOPHBIN AUCIIEPCUOHHBIN
aHanus. Pesyasmamot. KonmnuectBo DT-1 B kpoBu 6016HBIX C12
3HAYUTEJbHO TMPEBBIIIAET €ro KOHIEHTPAIIMIO B KOHTPOJIbHBIX
obpasuax. MoHoTepanusi MeT(GOPMUHOM TMPUBOAUT K CHU-
xeHuto ypoBHst DT-1 Gonee yeM Ha 65 %. KomOuHMpoBaHHAs
Tepanusi MET(OPMUHOM U WHCYJIMHOM BBI3BIBAET elle 0OJIb-
mree ymMmeHblneHue kKoauuectBa DT-1. Yposens GLP-1 B kpoBu
oonpHbIX CJI2 3HauMTeNbHO, OOJIee YeM B 2 pasa, CHUXXEH MO
CpPaBHEHMIO CO 3A0POBBIMM JtoabMU. [locie seyeHus: Mmetdop-
MUHOM conepxaHue GLP-1 yBeqmumBaeTcs 10 KOHTPOJIBHOTO
ypoBHs1. KommyectBo NT-proBNP B KpoBU 60JIBHBIX caXapHBIM
Ma0eTOM TpeBBIIIAET KOHTPOJbHbIC 3HAUeHHUs 0ojiee ueM B 2
pasa. JleueHre MeT(OPMUHOM MPUBOAUT K CHUXKCHUIO YPOBHS
HaTpuilypeTudeckoro rentuna 6oiee yem Ha 40 %. Bvigodwr. Ta-
KUM 00pa3oM, jJeuyeHre MeTGOPMUHOM OOYCIOBIMBACT CHUXKE-
Hue koHueHTpauuit OT-1 u NT-proBNP, a Takxe moBblllIeHHE
ypoBHs GLP-1 B kpoBu nanmeHToB ¢ C/12. BmecTe 3TH COOBITHS
MOTYT YKa3bIBaTh Ha MOJIOXKMUTEIbHBIN 3alIUTHBIN 2 deKT MeT-
(opMurHa Ha cepAeUYHO-COCYAUCTYIO CUCTEMY.

KiroueBbie ciioBa: caxapublii nuaber 2-ro tuna; NT-proBNP;
[JIIOKAarOHOMOMOOHBIN MeNTUA- 1 ; SHAOTeAMH- |
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By Aep>kaBHN HOBYOALHUV 3QKAQA YKPQIHW «BYKOBUHCHKU ASPIXKABHN MEAVNYHUN YHIBEPCUTET,
M. YepHisui, YkpaiHa

BrnAnB KBepLEeTUHY HA KAIHIYHUU nepebir
HeAAKOTroAbHOro cteatrorenaruty
TA Ai06EeTUYHOT XBOPOOU HUPOK
HQA TAl KOMNAEKCHOTO AIKYBOHHSA XBOPUX
HO LyKpoBumn aAiadert tuny 2

Pe3tome. Mertoro gocnigxeHHs 6yro 3'sicyBaHHsl FIMOBIPHOIO BIIMBY KOMIIJIEKCY 3aC06IB — METOPMIHY,
poayBactatuHy, eceHuianbHux ¢pocorninigiB Ta KBepUeTUHY Ha KiliHiYHWA rnepebir HeasikorosbHoro cTearo-
renatuty (HACTI), giabetn4Hoi xBopobu HUPOK, Uykposoro giabety (4LM) tmny 2, a Takox Ha cTaH 7inigHoro
crieKTpa KpoBi, napameTpy KoMreHcayii ByrneBogHoro 0OMiHy, CTyniHb iHCYIHOPEe3NCTEHTHOCTI, IKi € YAHHU-
kamu nporpecyBaHHsi HACI™ Ta giabeTnyHoi xBopobu Hupok. MaTtepianu Ta merogu: [poBeneHi OCiAXEeHHS
B AnHamivi nikyBaHHs1 y 60 xBopux Ha HACT i3 L tuny 2 Ta giabetn4Hor xBopobor HUPOK I-Ill cTagii, cepen
sKkux y 48 nayieHTiB 6yno BctaHosBieHo HACI crnabkoi akTuBHOCTI, a y 12 — nomipHOi akTuBHOCTI. Komop-
6igHVM 3axBOPHOBAHHSIM y BCix xBopux Ha HACI 6ys L[] Tuny 2 cepenHboro CTyrneHs TSXKOCTI, y 15 oci6 BiH
6yB y cTaHi komneHcayii, y 45 — cybkomneHcoBaHwii. CTaH BYriieBogHOro 06MmiHy BCTaHOB/IOBAIN 3a PIBHEM
rnikemii HaTLye Ta Yepes 2 roavHu Mnicss igv riroko300KCUAa3HUM MEeToL4O0M, 3a BMICTOM Y KPOBI IHCY/iHY Ha-
Tie (DRG System) meTo[om iMyHOhEPMEHTHOIro aHanidy, BMICTOM y KPOBI rflikoBaHOro reMorsio6iHy 3a foro-
MOror ctaHgapTHux Habopis peakTusis «Simko Ltd» (/IbBiB). Pe3ynbtatn. Yepes micsub Big no4atky teparnii
acteHoBereTaTuBHWUI CUHAPOM 3HaYHO MEHLLIOI IHTeHCUBHOCTI 36epiraBcs nivLue B ogHiei ocobu (3,13 %) apyroi
rpynu, TOAI K y nepLuivi rpyni BiH 3anviuascs y 9 xsopux (32,1 %) (p < 0,05). Y Tovi xe 4ac y 6inbLuoCTi XBOpUX
Apyroi rpynuv 3HUKW Big4yTTs TSXKKOCTI Ta 6irlb y npasivi nigpebepHiv ainsHyi (signosigHo y 31 (96,9 %) npotu
16 (57,1 %) y nepwi rpyni (p < 0,05), a TaKoX MpakTU4HO He TypbyBanu AMcrnenTudHi asuLya (24 xsopi apyroi
rpyrmv (75,0 %) npotn 11 oci6 (39,3 %) y nepLuivi rpyni). Yepes micaypb Big nodatky fikyBaHHs He 6yso 3ape-
€CTPOBAHO KIIiHIYHMX MPosiBIB cuHApomy xonectasy B 20 (62,5 %) xsopux apyroi rpynv 1a nvwe y 10 XBopux
(35,7 %) y nepLuivi rpyni (p < 0,05). Big3Ha4aeTbcs NO3UTUBHUV BINB [O[ATKOBOIO 40O KOMIIEKCHOI Tepanii
rpU3Ha4YeHHs KBePLETUHY Ha perpecito renatomerariii, ika nicsisi JikyBaHHS yrpoaoBX OGHOro Micays 3aavia-
CHOBOK. KoMmrisiekcHa Tepanisi eceHuiasribHnmu ¢pocgporninigamm, po3ysactatuHOM, METOPMIHOM y KOMOIHauii
i3 KBEpLETMHOM B 0Cib i3 KomopbigHumu HACT, U tuny 2 Ta giabeTndHor XBOPOOOK HUPOK CIIPUSIE YCYHEHHIO
OCHOBHUX KJliHIKO-n1abopaTopHux cuMmnTomiB 3aroctpeHHsi HACI, BiporigHoMy 3HVXXEHHIO IHTEHCUBHOCTI 3a-
rnasibHOro npoLecy B Ne4iHui, 3BOPOTHOMY PO3BUTKY SIBULL] CTeaToly MediHKW, cripyuse Hopmaridauii rmikemii.
KomnnekcHa Tepanis 3 JoJaBaHHSAIM KBEPUETUHY BipOrigHoO cripysna nigBuLLYeHHIO €eKTUBHOCTI JIiKyBaHHs
AiabetnyHoi xBopobn HUPOK Ha Tai L tuny 2, 3MEHLLEeHHIO 4acToTv BUSB/IEHHSI MPOTeiHypii, NigBULLEHHIO
LUBUAKOCTI K/Iy604KOBOI hinibTpayii, 3HVXKEHHIO CTYNeHs rinepkpeaTuHiHeMII.

Knroy4oBi cnoBa: HeaskoronsHui cTeaTtorenatut; LyKpoBuii giabeT Tuny 2; fiabeTmyHa XBopoba HUPOK; KBep-
LeTuH
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Bctyn

AKTYaJIbHICTh TIOUIYKY ONTUMaJbHUX CIOCOOIB JIi-
KyBaHHSI TIAIli€EHTIB i3 KOMOPOimIHUM TepebiroMm Heallko-
rojbHOTO creatorernaruty (HACI), 1o po3BuHyBcs Ha T1i
1ykpoBoro aiadety tumy 2 (11J12), 3ymoBiaeHa TUM, 1110 3a-
3HauYeHi 3aXBOPIOBAHHS MAlOTh HU3KY CHUIBHUX MPUYNH-
HO-HaCJIiIKOBMX MEXaHi3MiB, a 32 YMOB PO3BUTKY Hiabe-
TUYHOI XBopoou HUpoK (JIXH) — 1m1e i HU3Ky MexaHi3MiB
B3a€EMOOOTSKeHHS [1—4]. Benmka KiabKicTh JOCTiIXEeHb,
MPUCBSIUEHUX BUBYEHHIO TaHOiI KOMOPOITHOCTI, CBITUUTH
PO 3HAYHY aKTyaJIbHICTh i€l TTpobaeMu B YKpaiHi Ta y
CBITi i HU3KY He BUPIllIEHUX HA CbOTOIHI MUTaHb, SIKi CTO-
CYIOTBCSI OCOOJIMBOCTEM KIIIHIYHOTO ITepediry IMux 3aXBO-
pIOBaHb, HE BiIOMHUX JOCi MEXaHi3MiB iX MpPOrpecyBaHHS
i, HAlTOJIOBHIIIIe, HAaraJbHOI MOTPeOU B po3p0o0I1li METOIIB
JIIKyBaHHSI LIJISIXOM YCYHEHHSI sIKOMora OiJIbIIO1 KiJIbKOCTI
JIAaHOK TaTOreHe3y iX B3a€EMOOOTSIKEHHSI.

YinpHe Micue B MexaHi3max mporpecyBanHs HACI ta
JXH y xBopux Ha LI/12 3aitmae enporeniaibHa AUCHYHK-
mis (EMl), HaliBaXXJIMBIIIMMU YUHHUKAMU SIKOI € TiIep-
[JIiKeMisl, TUC- Ta TinmepJimiaeMis, niabeTuyHa MiKpo- Ta
MaKpOaHTioIaTisi, aTepoCKIEPOTUYHE YpaxKeHHS CYIuH
[1, 3, 5—7]. YOpomoBxX oCTaHHIX POKiB IIpoBeneHa HU3Ka
JOCHTIIKEHb, SKi JOBOISATH MAaTOr€HETUYHY POJIb KOPEKIIil
ENl, rinepaiminemii Ta rimepriikeMii y KOMIIJIEKCHOMY JIi-
KyBaHHi TOCTPUX Ta XpOHIYHUX (POpM illieMidyHOT XBOpOOU
ceplsl, cepleBOoi HETOCTaTHOCTI, TOCTPUX MOPYIIEHb MO3-
KOBOTO KpOBOOOiry (iliemMiuHuii iHCYJIBT), MaKpOaHTiomna-
Tiii mpu LIJ12 3a mormomoroto kBepuetuHy [8—10].

Ksepuernn — ¢GaBoHOID pOCIMHHOIO ITOXOMXKEHHS,
MOJIYJIIOE aKTUBHICTb (hepMeHTiB ¢ocdotinasz, Jnmomnpo-
TeiHjinasu, ¢ocdoreHas, ski 0epyTh y4yacThb y Aerpamariii
docdomimmiaiB, MpoaTepOreHHUX JHIOIPOTEiAiB;, YNHUTH
BJIaCHY TinoJjinigemiuny aito [11, 12]. [Ipenapar cripaisie
MHOTYXXHY TIPOTHU3AIlaJIbHy Hil0, TaJbMYIOUM S-JIiIIOKCHUTe-
Hasy, LIMKJIOOKCUTEeHAa3U, TialypoHiga3y, HU3Ky IpoTeiHas,
Kanbuiiizanexny AT®a3zy, cunHtes neiikorpieHiB LTC4 i
LTB4, Mae iMyHOMOIYJIIOIOUi BIACTUBOCTI, HOpMali3ye
cyononyIsaLiiHMi cKian JiM(pOLIUTIB i 3HUXKYE piBeHb X
aKTHUBAIlii, TaJIbMYy€E IIPOAYKIIIIO IIPO3aIlaIbHNX IUTOKIHIB
IJI-1B, IJI-8 [13, 14]. IcHye HU3KA MOBITOMIIEHB TIPO TilTO-
XOJIECTEpUHEMiUHi, )KOBYOTiHHi, aHTUXOJECTaTUYHi, rera-
TONPOTEKTOPHI BJIACTUBOCTI KBEpLIETMHY, BCTAHOBJICHI B
eKCIepuMeHTI y 1ypiB i3 oxupinasm ta HACI [15—19].
BonHouac #iMOBipHUII BIUIMB KBEPLIETMHY Ha (YHKIIiO-
HaJIbHUI CTaH MEeYiHKW Ta HUPOK, MapKepu iX MOIIKO-
JKEHHS 32 YMOB YPaXKeHHS 3allalbHUM, AUCMETA00IiYHUM
npouecom (HACI) ta mucumpKymasiTOpHUX 3MiH HHPOK
(IXH) y xBopux Ha LIJI2, BriMB Ha JIaHKM iX TTaTOTEHE3y
Ta MeXaHi3MU MPOTpecyBaHHs 1OCi BUBYAIMCS Ha OOMexKe-
HUX KOHTMHTEHTaX Malli€HTIB 200 JINIIe B €KCITIEPUMEHTI.

Mertolo aociuimKeHHs Oyj0o 3’sSICyBaHHSI MMOBIpPHOTO
BIUIUBY KOMILJIEKCY 3ac00iB — MeT(hOpMiHy, po3yBacTa-
TUHY, eceHUianbHUX (pocdoininis (EPJT) Ta kBepLEeTUHY
Ha KJIiHIYHMI Tiepebir HeaJlKOroJbHOIO CTeaTOreIaTUTy,
NiabeTMYHOT XBOPOOM HMPOK, IIYKPOBOTO JiabeTy TUITY
2, a TaKOX Ha CTaH JiMiHOro CIeKTpa KpoBi, MapaMeTpu
KOMIIEHCAIil BYTJIEeBOMHOTO OOMiHY, CTYIIiHb iHCYJIiHOpe-
3UCTEHTHOCTI, sIKi € YnHHUKaMu riporpecyBaHHst HACT Ta
JXH.

MarTtepiaAu Ta meToamn

[IpoBeneHi nociixKeHHs B OWHaMilli JIIKyBaHHS y
60 xBopux Ha HACT i3 IIJ12 Ta AXH I-III cranii, ce-
pen skux y 48 mauientiB (80,0 %) Oya0 BCTAaHOBJIEHO
HACT cnabkoi aktuBHocTi, a y 12 (20,0 %) — HACT
IMOMipHOI aKTUBHOCTI. KoMopOigHIM 3aXBOpIOBaHHSIM y
100 % xBopux Ha HACT 6yB LIJI2 cepenHbOTO CTYIIEHS
TSKKOCTi, ¥ 15 ocio (25,0 %) BiH OyB y cTaHi KOMITeH-
camii, y 45 (75,0 %) — cybkomIieHCOBaHUIt. Yci xBopi
Ha HACT Tta L2 manu komop6inny JAXH, 3okpema 21
manienT i3 AXH I-II cranii (35,0 %), 20 oci6 i3 IXH
III cranii (33,3 %), 19 oci6 i3 AXH 1V cranii (31,7 %).
Y 15 (25,0 %) obcerexxeHux 0cid Oy10 BCTAHOBJIEHO BTO-
PMHHY apTepialibHy TinepreH3iio (Al') HUpKOBOTO reHe-
3y I-1II ctymenst, y 11 oci6 (18,3 %) Gy/10 BCTaHOBJIEHO
eceHuianbHy A" [—11 cranii, [-1I crynens. Kpim LIJ12 ta
JAXH i3 AT, y xBopux Ha HACI' Ha MOMEHT BKJIFOUCHHSI
B IOCJIIKEeHHs He OyJIO BCTAHOBJICHO iHIIOI XpOHIYHOI
3araJilbHOCOMaTUYHOI MAaToJIOTil B aKTUBHIiN (a3i abo y
CTaHi AeKoMIleHcalil (cepls, CyAuH, HUPOK, CUCTEMU
TpaBJIEeHHS, KPOBi Ta KPOBOTBOPEHHSI, HEBPOJOTIYHUX,
MCUXiaTPUYHUX, OHKOJIOTIYHUX, EHIOKPUHHUX, peBMa-
TOJIOTIYHHMX 3aXBOPIOBaHb, XMPOBOI XBOPOOUW IIEYiHKU
aJIKOTOJIbHOI eTioJiorii), roOCTpUX 3aXBOPIOBaHb, BariT-
HOCTI, JJaKTalIii.

3ajieXXHo Biji MPU3HAYEHOTO JIIKYBaHHSI 32 BUITAIKOBOIO
03HaKOI0 OOCTeXeHi XBopi OyJaM MONiJIeHi Ha ABi IPyIH.
XBopi nepioi rpynu (KOHTpoJibHA, 28 0ci0) OTpuMyBaIn
rinokajopiiiHy Ai€Ty 3 ypaxyBaHHSIM oOMexeHb aieT Ne 9,
eceHuianbHi ocdoniniau 1800 mr/mnoby, 30 1HIB 3 MeTOIO
nikyBaHHs aktuBHoro HACT; i3 mpuBoay cynytHboro LIJ12
Ta TinepiaimigeMii mpusHavaaid MeT(GOPMiHY TiIpOoXIOpuI
1000 mMr/mo0y, po3yBacTaTUH 5 MT/100Y YIIPOIOBXK OTHOTO
Micsus.

Hpyry rpymy craHoBwin IanieHTd (32 ocobu), fKi,
OKpiM aHaJIOTIYHUX JIETUYHUX peKoMmeHaaui, EDJI, aH-
TUTIIEPIIiKeMi3yIouoi Ta TiIOoJiIiaeMiqHol Teparii yrpo-
JIOBX MicCsIlisl JIOAAaTKOBO OTPUMYBAJIM KBEPLETUH IO
500 Mr BHYTpiliHbOBeHHO y 100 MJT i30TOHIYHOIO PO3UUHY
HaTpito xmopumy yrapomaosx 10 maiB. CepemHiil BiK Iaili-
€HTIB cTaHOBUB 53,8 + 3,52 poky. [pyrny nopiBHSIHHS st
Mpe3eHTallil cepeaHix pepepeHTHUX 3HaUeHb ITOKAa3HUKIB
romeocrtady ctaHoBuiIn 30 3m0poBux ocid (30) Bigmosia-
HOTO BIKY.

Hiarno3 HACI BcraHoBmOBaiu 3rifHO 3 YHidikoBa-
HUM KJIiHIYHUM TMPOTOKOJOM, 3aTBEPIXKEHUM HAKa30M
MO3 VYkpainu Ne 826 Bim 06.11.2014 p., 3a HasgBHOCTI
KPUTEPIiB BUKIIIOUEHHSI XPOHIYHUX IU(Y3HUX 3aXBOPHO-
BaHb MEYiHKM BipyCHOIO, CIIaJKOBOIO, aBTOIMyHHOIO YM
MEIMKAaMEHTO3HOTO TeHe3y SIK MPUYMHU LMUTOJITUIHOTO,
XOJIECTATUYHOTO, ME3EHXiMaIbHO-3aMaJIbHOTO CUHIPOMIB,
a TaKoX pe3ynbrartiB yabsrpacoHorpadii (YCI') Ha ynsrpa-
3BykKoBoMy ckaHepi Ultima PA («Pagmup» 1T AT HAIPB,
XapkiB, YkpaiHa) i3 3CYBHOXBWJIBOBOIO ejlacTorpadiero
IUISl BU3HAUEHHsI cTafii ¢idpo3y TedyiHKM, OOUMCIeHHSIM
rernaTopeHaJbHOro iHAEeKCY Ta 0ioXiMiYHOIo po3IIupe-
Horo crearorecty («SteatoTest», «<ASH» ta «NASH-Test»
(BioPredictive, ®paHitist)) — 151 BCTAHOBJEHHS CTYMEHS
cTearo3y IMevYiHKU Ta Moro mpupoan (aJKorojbHOI UM He-
aJIKOTOJIBHOI).
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Hiarnoctuky LIJI2 3milicHoBanM 3rimHo 3 yHidiKoBa-
HUM KJIiHIYHUM TIPOTOKOJIOM, 3aTBEPIKEHUM HaKa30M
MO3 VYkpainu Ne 1118 Big 21.12.2012 p. JdiarHOCTUKY Ta
JIIKyBaHHSI XpPOHIYHO1 XBOPOOUM HUPOK 3/1iiICHIOBAIM 3a pe-
KOMEHJaLisIMU KJIiHiYHMX HacTaHOB 1Y «IHCTUTYT Hepo-
qorii HAMH VYkpainu» (2012). OGuucieHHs moKa3HUKa
LIBUAKOCTI KJTyooukoBoi dinbrpauii (LILIK®) s3aiiicHIo-
BaJIK 3a gomnomorolo Kaiabkynstopa IIK® OV «IHcTutyT
Hedponorii HAMH VYkpainu» 3a cepeHbOI0 BETMINHOO
TPbOX OOUMCJIECHUX MOKA3HMKIB: KIipeHCY KpeaTHHIHY 3a
dopmynorw Kokpodra — Tonra, MDRD Ta CKD EPI. Bu-
3HaueHHs1 ctanit JAXH 3milicHioBanm 3a kKiacudgikalliero
C.E. Mogensen (1983).

JlocaimKyBaayd B AJMHAMIL JIiKyBaHHS: KJAiHIYHI CUMIT-
TOMHU 3axBopioBaHb, YCI'-KapTHHY Me4YiHKNM Ta HUPOK,
MapKepy TOLIKOIKEHHS Ta (PYHKITIOHAIbHI TTPOOU TIeviH-
KM, JiMiJHUKA CIIEKTP KPOBi, MOKA3HUKM KOMIIEHCallii Byr-
JIeBomHOro ooMiny, cTymidb IP. CtaH ByraeBogHOTo 0OMiHY
BCTaHOBJIIOBAJIM 3a PiBHEM TJIiKeMil HaTIle Ta yepe3 2 Toau-
HU ITiCJIS 1M TII0OKO300KCHUIa3HUM METOI0M, 3a BMiCTOM Y
kpoBi iHcyniHy HaTiie (DRG System) metomom imyHO-
(epMEHTHOIO aHalli3y, BMiCTOM y KpPOBi IJIiKOBaHOIO TIe-
morno6iny (HbAlc) 3a mormoMoroio ctaHmapTHUX HaOOpiB
peaktuBiB «Simko Ltd» (JIbiB). Ctyninb [P BcTaHOBIIO-
Bau 3a BeaununHolo iHgekcy HOMA-IR (D.R. Matthews
et al.), AKuil OOYMCIIIOBAIM i3 BUKOPHUCTAHHSIM IIporpa-
mu HOMA?2 Calculator Version 2.2 Diabetes Trials Unit
University of Oxford (Benuka bpuranis). JlininHuii ciekTp
KpOBi BUBYAJIM 32 BMICTOM B KPOBi 3arajibHUX JIITiIiB, 3a-
ranbHOTO X0oaectepuny (XC), rpianunraineposis (TT), XC
JinonpoteiHiB HU3bKoi niiibHocTi (JITTHLL) Ta Bucokoi
minbHocTi (JITIBIIL) 3a moromoroo aiarHOCTUYHUX Habo-
piB dipmu «Simko Ltd» (JIbBiB).

JocnimkeHHsT BUKOHAHi 3 JOTPUMAHHSIM OCHOBHUX
nooxkeHb GCP (1996 p.), KouBenuii Panu €Bpornu mnpo
npaga JoauHu ta oiomenuuuny (Big 04.04.1997 p.), Tenb-
ciHCchKOI gekiapalii BcecBiTHROI MemmyHOi acorialrii
MPO €TUYHI MPUHIMIU TTPOBEACHHS HAYKOBUX MEIUYHMUX
JIOCTiIKeHb 3a yvacTio moauHu (1964—2013 pp.), Ha-
kazy MO3 VYkpainn Ne 690 Bix 23.09.2009 p., Ne 616 Bix
03.08.2012 p.

JlocimKeHHs cxXBaJIeHe O BUKOHAHHST KOMICIi€l0 3 TTH-
TaHb 6ioMennuHoi eTuku BJIH3 Ykpainu «bykoBUHCHKMIT
JIep>KaBHUI MEeIWYHUI yHiBepcUTeT» (IMTPOoTOKOoa Ne 2 Bin
17.10.2019 p.).

Ilepen mepeBipKoOO CTATUCTUYHUX TiMOTE3 MPOBEACHO
aHaJjIi3 HOPMaJIbHOCTI PO3IOALTY BEJIUUNH y paHIOMi30Ba-
HuUX BUOipKax yepe3 BU3HAUCHHs KoedillieHTiB acumeTpil
Ta eKcliecy 3a JornomMoror Kputepito XaHa — Illamipo —
Vinka. BiporinHicTs pi3HMIII cepefHbOro apudMeTUUHOTO
Ta Oro moxuOKM MixX rpyrnamuy JOCTiIXKEeHHsS BU3HAYAIU
3a JOTIOMOTOI0 TBOCTOPOHHBOI'O HEIMApHOTO t-KPUTEPito
CrplofeHTa. PisHUIIIO BBaXKaJIM BipOTiIHOIO MPU PiBHI 3Ha-
gymocTi p < 0,05. T-kputepiit CTbiofeHTa 3aCTOCOBYBaIN
JINIIE B pa3i HOPMaJIbHOIO PO3ITOALLY 3a PiBHOCTI TeHe-
paJIbHUX AucCHepciii BUOIpOK, IO ITOPiBHIOBAJIUCS, SIKY
nepeBipsun 3a moroMmoroo F-kputepito ®Dimepa. B iHmmx
BUIIaJKaX JIsI TOPIBHSIHHS OTPUMAHUX pe3yJbTaTiB BU-
KOPUCTOBYBAIM HeMapaMeTPpUYHMII PaHTOBMII KpUTEpiil
Manna — YitHi. BiporigHicTs 3MiH Bapiailiii y quHamili

JIIKyBaHHS B pa3i HOpMaJbHOTO PO3MOIiTY Y BUOipKax BU-
3Havyajau 3a nmapHuM KputepieM CTbIOJEHTA, B iHIIUX BU-
MagKkax — 3a HelmapaMeTpUYHMM IMapHUM T-KpUTepiemM
Binkokcona. JIist BUSIBIIEHHSI €(DEKTMBHOCTI 3aCTOCYBaHHS
JIIKYBaJIbHUX MPOTrpaM BUKOPUCTOBYBAJIM METOAMKY PO3-
paxyHKy ToKa3HuKa BimHoineHHs 1maHciB — Odds Radio
(OR) ta BU3Ha4YeHHSI 1i0ro 95% moBipyoro iHTepBaly 3a 10-
TIOMOT0I0 TIporpamMHoro 3abe3reueHHs Past3. [l mpose-
JIEHHS CTATUCTUYHOTO aHaJli3y OTPMMaHUX PE3YJIbTaTiB BU-
KOPHCTOBYBaJIM MporpaMHi maketu Statistica for Windows
Bepcii 8.0 (Stat Soft Inc., CILIA), Microsoft Excel 2007
(Microsoft, CIIIA).

PesyAbTaTH

JmHaMmika KJIiHIYHUX cMHApOMIiB y xBopux Ha HACT
ta komopOiaHi JIXH ta LIJI2 no Ta micis giKyBaHHSI HaBe-
neHa y taoma. 1. Ilin BriMBoM OTpuMMYyBaHOI Teparllii mairi-
€HTU JIPYTOi IPyNy BiAMidaau MOKpaIIeHHs] CAMOIIOUYYTTS,
3MEHIIEHHSI CUMIITOMIB aCT€HOBEreTaTMBHOIO, iHTOKCH-
KaLiifHOrO CUHIPOMY, AUCIECNTUYHUX IPOSIBIB Ha 6—7-it
JIEHb BiJl MOYATKY JIIKyBaHHS, TOAI SIK XBOPi MEPIOi Ipy-
mu — nuiie 3 12—13-ro ausa. Yepes Micslb Bil IMOYaTKy
Tepariii acCTeHOBEreTaTUBHUI CHUHIPOM 3HAYHO MEHIIOI
iHTeHCUBHOCTI 30epiraBcs nuie B oaHiei ocoou (3,13 %)
IIPYToi TPYIIM, TOMI SIK y TepIiil TPyITi BiH 3aJuIIaBcsa y 9
xBopux (32,1 %) (p < 0,05). ¥ Toit e TepMiH y GiJbIIoc-
Ti XBOPUX APYTOi Py 3HUKIIO BiMUYTTS TSKKOCTI Ta OiTb
y TIpaBiit migpebepHiit minsgHi (BixmosimHo y 31 (96,9 %)
npotu 16 (57,1 %) y nepuwiit rpymi (p < 0,05)), a Takox
MPaKTUYHO He TypOyBaJIM AMCTIENITUYHI siBUIIA (y 24 XBO-
pux npyroi rpymu (75,0 %) npotu 11 oci6 (39,3 %) y nep-
it rpymi). Yepes micsib Bil movyaTKy JiKyBaHHS He OyJI0
3apeECTPOBAHO KIIIHIYHMX MPOSIBIB CUHAPOMY XOJecTasy
B 20 (62,5 %) xBopux apyroi rpynu Ta auiie y 10 xBopux
(35,7 %) y nepmuiit rpymi (p < 0,05) (tad:x. 1). Bigznaua-
€TbCSl MO3UTUBHMII BIJIUB JOJATKOBOTO 0 KOMILUIEKCHOT
Teparii Mpu3HavYeHHST KBepILIETUHY Ha Perpecito rernaTtoMe-
raJjtii, siKa Micys JiKyBaHHS YIIPOAOBX OJHOTO MicCsSld 3a-
JIanacs auiie y 5 oci6 apyroi rpymnu (15,6 %), y Toit yac
SIK Y TIepIIiii TPYITi reraToMeralis crioctepiraiacsy 19 ocio
(67,9 %) (p < 0,05). IMicjst IPOBEACHOTO JIKYBaHHSI CIUIC-
HOMeTaJlisl peecTpyBajiacs JUIIe B OJHOTO XBOPOTO IPYTO1
rpymu (3,13 %), y Toi Yac sIK y TiepIiil rpyIti 301TbIIeHHS
ceJIe3iHKM BCTaHOBIEHO Y 8 ocib (28,6 %) (p < 0,05).

EdexTuBHiCT mpoBefeHOI Tepartii 111010 YCYHEHHSI
cTeaTo3y rernaToLUTIB OyJia BUIIOIO Y XBOPUX APYIoi rpy-
M1, OCKIJIbKU, 3TiTHO 3 pe3yJbTaToM 0ioXiMiyHOTO cTea-
TOTECTY, CTeaTo3 renaTolMTiB MiHiMaJbHOTO CTyMeHs 3a-
numascs B 11 oci6 apyroi rpynu (34,4 %) npotu 24 ocib
nepioi rpynu (85,7 %) i3 HasIBHICTIO BipOTigHOI pi3HUILI
Mix rpymamu (p < 0,05). IlaToreHeTUYHUM HiATPYHTIM
OTpUMAaHMX JaHUX € BipOTiITHA TiMmoiIiaeMidyHa Iist KBep-
LIETUHY i3 TOTEHLiIOBAHHSM [lii CTATUHIB: TaK, MiC/s JTiKy-
BaHHS y OPYTii rpyIi Oyso 3apeectpoBaHo nuire 10 ocio
i3 3arajibHOMO Tinepainigemieto 3a paxyHok XC JITTHIII
(31,3 %), y Toii yac sK y Tepuriii rpymi rinepJimniaemito
peecTpyBau micis JikyBaHHs y 23 oci6 (82,1 %), To6To
e(eKTUBHICTh Tepallii KBEpLIETUHOM II€PEBUILYE TPaIU-
LiiiHy y 2,63 pa3sa, i3 HasBHICTIO BipOTiZHOI pi3HULI MixX
rpynamu (p < 0,05).
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IIpoanamizoBaHi pe3ynabTaTd OOCTIIXKEHHS OioXi-
MivHux MapkepiB JAXH miciag mikyBaHHS TakKoX BKa-
3yI0Th Ha BUIY €(eKTUBHICTh Tepamii y XBOPUX APYToi
rpynu y 3,2 pa3za mOpiBHSIHO 3 MEPIIOI0 TPYIOI0 3a Mo-
kaszHukoMm nigBuiieHHs HIK® (p < 0,05), y 3,1 pasza
100 3MEHIIEHHSI 4YacTOTU BUSIBJIEHHSI MPOTEiHYypil
(p < 0,05), y 4,3 paza o0 yCyHeHHs TrinepKpeaTuHi-
HeMmii (p < 0,05) i3 HasgIBHICTIO BipoTigHOI pi3HUII MixX
rpymamu (p < 0,05).

AHaJi3 moka3HUKiB 0i0XiMiYHOTO aHaji3y KpoBi, SKi
BKa3yloTh Ha AMHaMIiKy Oioximiunmx cmHapomiB HACT,
IiKeMii Ta JimigorpaMu, CBiTYUTb MPO BUILY €(heKTUB-
HiCTb JOJATKOBOTO TIPU3HAYEHHS KBEPIIETUHY 10 Tepaltii,
nependadeHoi ImpoTokoioM, y xBopux Ha [IJ12 i3 JXII.
Tax, migBuUILEeHUIA 10 JTiKyBaHHSI BMICT y KPOBi 3araJibHOro
Oinipy0iny (y 1,8 pasa, p < 0,05) B 060X rpyrax BipoTigHO
3MEHIIUBCS — y Apyriii rpyniy 1,4 paza (p < 0,05) 3a paxy-
HOK $IK IOTO HEKOH I0roBaHOi (ppaKiiii, 110 3MEHIINJIACH Y
1,4 pa3a i3 HopMaJTi3aili€ro IMoKa3HNKa, TaK i KOH I0TOBaHO1
dpakuii — y 1,4 paza (p < 0,05) (taba. 2). Y nepuiiii rpy-
mi BMiCT 3arajibHOro OuUTipyOiHy 3HM3uMBCS B 1,2 pasa
(p < 0,05) 3a paxyHOK 3HUKEHHS JIMIlle HEKOH IOroBaHOL
dpakuiiy 1,2 paza (p < 0,05), npsamuii 6i1ipy0iH MaB JTuIIIe
TeHaeHLio 10 3HMkeHHs Ha 10,3 % (p > 0,05).

Hamu BcTaHOBIEHO iCTOTHMIA BILIMB JIMILIE Tepailii i3
NMOIaBaHHSIM KBEPUETUHY Ha MapKepu XoJjiecTasy: Tak,
MiABMILEHI 10 JiKyBaHHs aKTUBHICTb JY>KHOI (hocdaTasu

(JIdD) y 1,9 paza (p < 0,05) Ta raMmmarayTaMiaTpaHCIENTH-
nma3a (I'TT) B 1,4 paza (p < 0,05) 3HU3WINCE TUIIIE Y APYTilt
rpyni — y 1,2 paza (p < 0,05) 6e3 HopmaJizalii mokas-
HUKIB, a Y XBOPUX IIePIIOI IPYIIY MOKA3HUKU aKTUBHOCTI
JI® ta I'TT HaBiTh Mau TEHACHLIIO 10 MiABUIIEHHS. K
JNIEMOHCTPYIOTh pe3yJbTaTy JOCTiIKeHHs (Tab. 2), yMicT
3araJibHUX JIiMiiB KPOBi, MiABAIIIEHUH 10 JTiKyBaHHS Y 1,5
paza (p < 0,05), mig BIUIMBOM JIiKyBaHHS y APYTriil rpymi
3Hu3uBCs B 1,4 pasa (p < 0,05), y Toii 4yac gK y IepImiit
rpyni 3HUXXeHHs ctaHoBuJIo 1,2 pasa (p < 0,05), i3 HasiB-
HICTIO BipOTiZHOI Pi3HUILI MiX IMOKa3HUKAMMU ITiCJIS JTiKy-
BaHHs B rpynax (p < 0,05). Ymict 3aranbHoro XC Kposi,
MigBUILleHU 0 JikyBaHHs B 1,7 pasa (p < 0,05), micas
JIIKyBaHHS Y Opyriii rpymi 3Hu3usces Ha 27,6 % (p < 0,05),
a'y mepuiii rpymi — Ha 10,5 % (p < 0,05) Bim mokasHuka
IO JIiIKyBaHHSI, i3 HAsSIBHICTIO BipOTiAHOI Pi3HUIII MiX ITO-
KazHUKaMM Tiiciist JiikyBaHHs B rpymnax (p < 0,05). Haii-
OiJIbIII iICTOTHUM MOKA3HMUKOM TilepJiniaeMii y XBOpUX Ha
HACT Ta tmi H/J2 i3 IXH € 3poctaHHsS BMICTY y KpOBi
TI y 1,9 pa3a, 1110 cTaHOBUTH MTaTOMOPGOJIOTIYHY OCHOBY
cTeaTo3y mediHku. MakcumaibHe 3HMKeHHs BMicTy TT
Iicyist JTiKyBaHHSI cepell TOKa3HUKIB JIIMiIHOTO CIeKTpa
KPOBi BCTAHOBJIEHO Y XBOPUX ApYroi rpynu — Ha 43,6 % i3
HOpMati3alli€ro MoKa3HUKa MPOTU 3HXKeHHS Ha 11,3 %
y xBopux nepiuoi rpynu (p < 0,05). [To3uTuBHUIA BIIIMB
KBEPLETUHY BiA3HAYCHWI HaMHU i LIOAO MiABUILIEHOTO
B 1,8 paza (p < 0,05) mo nikyBaHHs BMicTy B KpoBi XC

Ta6nmys 1. [iuHamika kniHiYHUX Ta 6ioXiMiYHUX CUHAPOMIB HeaslkorosibHoOro crearorenaTtuty
Ta KOMOpPG6igHOI KiabeTUYHOT XBOPOOU HUPOK Y XBOPUX Ha LiyKpPOBUIA fiabeT Tuny 2 ao 1a nicns nikyBaHHs (%)

Meplua rpyna (KOHTposnbHa), [pyra rpyna (OCHOBHa),
n=28 n =32
CHHOPOMK J[lo nikyBaHHS nil?yi:jallﬁua Jlo nikyBaHHS nigi::sm ol 95% A
n % n % n % n %
AcTeHoBereTaTMBHUI 26 92,9 9 32,1 29 90,6 1 3,13 |10,29* | 1,23-86,33
OduncnenTnyHumn 23 82,1 17 60,7 26 81,3 8 25,0 2,43 0,91-6,48
Xonecras 19 67,9 19 67,9 21 65,6 12 37,5 | 1,70 | 0,70-4,17
ABLOMIHaNbLHO-6011b0BUI 15 53,6 12 42,9 18 56,3 1 3,13 |18,71*[1,68-112,20
enaTomeranis 28 100 19 67,9 32 100 5 15,6 | 4,34* | 1,43-13,15
CnneHomeranis 8 28,6 8 28,6 9 28,1 1 3,13 | 9,14* | 1,08-77,7
Lintonis 28 100 17 60,7 32 100 6 15,6 | 3,24* | 1,12-9,35
XonecTas 19 67,9 23 82,1 21 65,6 16 50,0 1,64 | 0,73-3,71
Me3eHximanbHo-3ananbHun 26 92,9 19 67,9 29 90,6 7 21,9 | 3,10 | 1,14-8,47
i 18 | 643 | 17 | 607 | 21 | 656 | 5 | 156 | 3,89 | 1,27-11,89
Creato3 28 100 24 85,7 32 100 11 34,4 | 2,49* | 1,04-5,99
Finepninigemis 28 100 23 82,1 30 93,8 10 31,3 | 2,63* | 1,07-6,46
MpoTeinypis 25 89,3 19 67,9 29 90,6 7 21,9 | 3,10* | 1,14-8,47
lnepkpeaTtuHiHeMis 28 100 19 67,9 32 100 5 15,6 | 4,34* | 1,43-13,15
LLIK® < 60 mn/kr/1,72 m? 18 64,3 17 60,7 21 65,6 6 15,6 | 3,24* | 1,12-9,35
Mpumitka: * — pi3HULS MiXX MOKa3HUKaMu B NMepLUi Ta Apyrivi rpynax siporigHa (p < 0,05).
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JINTHIIL: 3HM:KeHHS miciis JIiKyBaHHS B APYTiii rpymiy 1,7
paza (p < 0,05) mopiBHSIHO 3 XBOPMMH MEPIIOT TPYNU — Y
1,3 paza (p < 0,05) (tabx. 2).

IIpoBeneHmii aHami3 MOKa3HUKIB TJIiKeMii HaTIIe Ta
MOCTIIpaHIiaJIbHOI IJIiKeMii y Tpyrnax IMOpiBHSIHHS IT0Ka3aB
OUTBII CYTTEBE 3HIKCHHS i ONTUMI3allil0 BMICTY IJIIOKO-
31 B KPOBI y APYTill TpyIi XBopuX: BiamosinHo B 1,3 ta 1,6
paza (p < 0,05) mpotu BipOriZHOIro 3HIKEHHS JIMIIE BMIiCTY
nocTnpaHaiaabHol Tmoko3n y 1,4 paza (p < 0,05) y nepuiit
rpyti (Ta6u. 2). OcKiabKM, KpiM TIETUYHUX peKOMEHIaIlil,
XBOPi 000X I'pyn OTPUMYBAJIU SIK aHTUTINEPIITiKeMi3yBaslb-
HU 3aci0 MeT(opMiH, 3a3HaUCHi e(PEeKTU y XBOPUX APYrol
TPYIIM MU MOXKEMO BiIHECTH Ha paXyHOK BIUIMBY KOMOi-
Hauii MetdopmiHy i3 kBepleTUHOM. CBiT4eHHSIM ILILOTO
CTaJIO iCTOTHE 3HMXKEHHS iHCyIiHeMii B 00ox rpymnax (y 1,3
Ta 2,4 paza (p < 0,05)) i3 HopMaJtizali€o MoKa3HUKa B IpY-
il Tpymi XBOPUX, BiporigHe 3HUXKEHHS i3 HOpMaJli3allielo
MoKa3HMKa BMicTy B KpoBi HbAlc sk Mmapkepa TpuBajoc-

Ti rinepriikemii (Jiuiie y XBopux Apyroi rpynu y 1,2 paza
(p < 0,05)), a Takox icrotHoe 3HMXKeHHS HOMA IR — y
1,3 Ta 2,4 paza BinnosinHo (p < 0,05) sk MapKepa CTyIeHsI
IP (tabn. 2). TakuM YMHOM, HAaMM BiI3HAYCHUI BipoOTid-
HUII MO3UTUBHUI BIUIMB CTaTUHiB, MeTopmiHy Ta EDJI
y KOMOiHallii 3 KBEPUETUHOM Ha MOKA3HWUKU JiMiHOTO
CIeKTpy KpoBi, riikemii Ta IP, 110 cBimuuTh npo rinosmirmi-
JIeMi4Hi BJaCTUBOCTI KBePLETUHY, 31aTHICTh ONITUMi3yBaTu
BMICT TJIIOKO31 B KPOBi Ta 3HIKYBaTH CTYIiHb IP.

O6roeopeHHs

3BaxkalouM Ha JaHi JiTepaTypH, SIKi BKa3ylOThb Ha Te,
110 CTaTUHU Ta MeTHOPMIH MOXYTh HETaTUBHO BILIMBA-
TH Ha (PYHKUiOHAJbHUU CTaH MEYiHKM i BUKIMKATU MiI-
BMILIEHHST MapKepiB MOIITKOKEHHS TelaTolUTiB 32 YMOB
TPUBAJIOTO 3aCTOCYBaHHSI, M BUBYMJIM MMOBIpHUI1 BILUIUB
KOMILIEKCHOI Tepallii Ha 6ioXiMiuHi MapKepu LIUTOJIi3Y, XO-
Jlectasy, a TaKoX MPOsIBU TEeYiHKOBOKJIITUHHOI HelOCTaT-

Ta6bnuys 2. [Noka3HUKU hYHKLIOHaIbHUX MPO6 Ta MapKepiB NMOoLIKOAXEHHS neYiHKu, NinigHoro creKkTpy Kposi,
KomneHcauii ByrneBogHoro o6MiHy y XBopux i3 noegHaHUM riepebirom HeasikorosibHoOro creaTtorenaTury,
AXH ta U/ tuny 2 go ta nicns nikyBaHHs

a %) 30 MepLua rpyna (KOHTponbHa), h = 28 Opyra rpyna (OCHOBHa), n = 32
OKa3HUKU ,N=
[o nikyBaHHsa | licnsa nikyBaHHsA | Jlo nikyBaHHa | lMicnsa nikyBaHHS

5?&%{16:2133“ 1912+127 | 3425+121* | 29.03+1,19* | 3430+127" | 2411« 1,24
BIRPYGIH NpAMIAR, 4,03 0,41 7,56 = 0,45 6,78 + 0,37* 7,58 = 0,43 5,34 = 0,20%
5'}?&%{16;/”11”9”‘””"'””’ 15,09+ 0,88 | 26,69+ 1,13 | 2225+0,97*** | 26,72 +1,25* | 18,77 = 0,72***
AcAT, Mmonb/n x rop, 0,41 £ 0,04 1,24 + 0,04* 0,87 + 0,02*** 1,23 + 0,06* 0,63 + 0,01*/**#
AnAT, Mmonb/n x rop, 0,42 + 0,05 1,51 +0,16* 1,13 £ 0,08*** 1,52 +0,17* 0,89 + 0,06****
ITT, Mmonb/rog, x n 5,06 £ 0,17 7,22 +0,14* 7,63 £0,15* 7,25 +0,16* 6,08 £ 0,13****
ﬂ%ﬁ;ﬁgﬁ"?ﬁmw’ 1,24 + 0,01 2,35 + 0,05* 272 + 0,06* 233+004* | 1,740,027
3";‘{5‘””;3' miniaa, 5,87 + 0,11 8,85 = 0,43* 7,43 = 0,25%* 8,86 = 0,22 6,35 = 0,14*/**#
XC, MMOnb/T 4,38 +0,10 7,26 + 0,21* 6,50 + 0,10*** 7,28 + 0,16* 5,27 + 0,13***#
Tr, mmonb/n 1,47 = 0,03 2,75 £ 0,07 2,44 + 0,05*** 2,73 £ 0,06* 1,54 = 0,03***
NNBLL, MMonb/n 1,29 + 0,04 0,92 + 0,03* 0,98 + 0,02 0,92 + 0,02 1,23 + 0,01**%
NMHLL, MMons/n 2,43 + 0,02 4,42 + 0,33 3,53 + 0,21*** 4,41 + 0,34* 2,59 + 0,19*
IHOeKc aTeporeHHoCTi 2,39 + 0,05 6,89 + 0,15* 5,63 + 0,13*** 6,91 + 0,14 3,28 + 0,12*/**#
mﬁ:% HaTLLe, 5,23 + 0,57 6,90 = 0,62* 6,24 + 0,25* 6,94 + 0,64* 5,30 + 0,18**
[MIKGMIA 4ePe3 2T0R, | 7515081 | 1231£031* | 8972024 | 12282028 | 7,56%0,19"
IHCyniH, MKOO/MA 9,86 + 2,37 32,17 +3,12* | 2573 +2,35"** | 3221 +314* 13,55 + 1,23*
HbA1c, % 4,09 + 0,49 6,43 = 0,59* 6,21 + 0,53* 6,45 + 0,51* 5,25 + 0,52**
HOMA2 IR 1,29 + 0,26 4,31 +0,12* 3,41 + 0,14 4,33 + 0,13 1,77 + 0,08**%

Mpumitkn: * — pisHnys BiporigHa nopisHsHO 3 nokasHukom y 30 (p < 0,05); ** — pi3HULUs BiporigHa nopiBHIHO
3 Noka3HUKoMm Ao JiikysaHHs (p < 0,05); #* — pi3Huys BiporigHa nopiBHAHO 3 MOKa3HUKOM Y XBOPUX KOHTPOJIbHOI
rpynu nicns nikysaHHs (p < 0,05).
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HocTi (ITKH) Ta Mme3enximanbHoro 3ananeHHs. Pesynsratn
MOCTiIKeHHsI HaBeaeHi y Tabu. 1. Tak, dyepe3 Micslb Bif
MOoYaTKy Tepallii aKTUBHICTh LIMTOJIi3y TeMaTOLMTIB 3Ha-
YHO MEHIIOI iHTEeHCUMBHOCTI 30epirajacs juiie y 6 ocib
(15,6 %) npyroi rpymu, Toai SIK y MepPILii rpymi BiH 3aau-
maBcsa y 17 xBopux (60,7 %), i3 HasgBHICTIO BipoTigHOI pi3-
Huwi Mix rpynamu (p < 0,05). BctaHOBIEHO MO3UTUBHUM
BIUTMB JOAATKOBOTO MPU3HAYEHHST KBEPIIETUHY 11010 YCY-
HEHHSI MEe3eHXiMaJIbHO-3aIaJbHOIO CHUHAPOMY, MapKepu
SIKOTO ITiCJIs1 JTIKYBaHHSI 3a/IMILIAINCS aKTUBHUMMU JIU1e y 7
oci6 npyroi rpymnu (21,9 %), y Toii 4ac SIK y epIiiit rpyri —
y 19 oci6 (67,9 %), Ta curapomy ITKH (15,6 mpotu 60,7 %
BiIMOBIOHO), i3 HAsIBHICTIO BipOTiMHOI Pi3HMIII MiX Tpy-
namu (p < 0,05). AHaii3 6ioxiMiYHHMX MapKepiB XoJiecTaszy
MicJIs1 JTIKyBaHHSI BKa3y€e Ha BUIILY e(heKTUBHICTh Teparlii y
XBOPUX Apyroi rpynu y 1,6 pa3za MOpiBHSIHO 3 TTEPIIOI0 TPY-
1o10, JIe B3araji Mapkepu XoJjiecTady Maju TeHAEHILIo 10
3pOCTaHHsI, OHAK aHaJIi3 JOBIpYOro iHTEepBaly BKa3ye Ha
BiICYTHICTb BipOTiZHOI Pi3HMIII ITOKA3HUKIB MiX TpyrnaMu
(p > 0,05) (Tabm. 1).

HesBaxatouu Ha Te, 1110 CTaTUHU i METHOPMiH MOXYTh
CIpaBUTM HEraTMBHUI BIUIMB Ha ILUICHICTL MeMOpaHU
rermarolnyra, HaMM He OyJI0 BCTAHOBJIEHO iX HETaTMBHOTO
BIUIMBY Ha (pepMEHTAaTUBHI MapKepu 1uTosi3dy. HaBnaku,
Mig BIUIMBOM IIPpU3HAYEHOI Tepamii y XBOPUX 000X TPyl
akTuBHICTh AcCAT, minmBuimeHa mo JikyBaHHs y 3,0 pasa
(p <0,05), 3Hu3MIaCh BipoTigHO y nepiiiii rpyri B 1,4 pa3sa,
y apyriit rpymi — y 1,9 paza (p < 0,05), aktuBHicTb AAT,
MigBUIIEHA 10 JiKyBaHHS y 3,6 pa3za (p < 0,05), 3Hu3MnIaCch
BimmosinHo y 1,3 1a 1,7 pa3a (p < 0,05), i3 HasIBHICTIO iCTOT-
HOI Pi3HMLI MiXX MTOKa3HUKAMU ITiCJIs JIIKyBaHHSI y Tpynax
(p <0,05). I[Ipu mopiBHSIHHI MTOKA3HUKIB MiC/Is JiKyBaHHS
i3 TakuMu rmokazHuKamu y 30 c1if BKa3aTu, 10 B 3KOTHIM
TPYMi 1i MOKa3HUKU pedepeHTHUX 3HAUYeHb He AOCSTIN
(p <0,05).

KomriekcHa Tepariisi 3 BKJIIOYEHHSIM KBEPLETHUHY
crpusijia BipoTiZHOMY MiABUIIEHHIO BMICTy B KpPOBi aHTHU-
areporenHux JITIBLLL (8 1,3 pa3a (p < 0,05)) i3 HopmaJti-
3alli€l0 MOKa3HMKa ITiCJIsl IMPOBENeHOro JIiKyBaHHS, y TOU
Yac K TpagulliliHa Tepallis Y JaHOTO KOHTUHTEHTY OCi0 0
Oyb-SIKMX BipOTIAHMUX 3MiH MOKA3HWKIB HE MPU3BOAMIA
(tabu. 2). [licns mpoBeneHo1 Teparlii KBepLIeTUHOM 3 TOUKU
30py AOCSITHeHHS 1iboBuX piBHiB JITIBILL Oyno BinzHaue-
HO iCTOTHE 3HMKEHHSI iHIEeKCY aTepOoreHHOoCTi: y 2,1 pazay
xBopux apyroi rpynu (p < 0,05) mpotu 1,2 pa3za y XBopux
nepiuoi rpynu (p < 0,05) (ta6u. 2). [TincymoByoun Bullie-
cKa3zaHe, MOXHA JiTH BUCHOBKY IPO Te, IO KBEPLETUH
y KoMOiHallii i3 posyBactatuHoM, MmeTdopminom ta EDJI,
KOXEH i3 SIKMX € CaMOCTIHHUM TiMoJlinigeMiyHUM 3aco-
0OM, MOTEHIIIIOE iX Ail0 i TUM caMuM 3HIKYE BMicT XC
JIITHILL y cupoBartiii KpoBi; Teparis i3 togaBaHHSIM KBep-
LIETUHY TIEPEeBUIIYE 32 iHTEHCUBHICTIO BIUITMBY TPAAUILIIHY
KoMOiHallito IMX 3ac00iB 0€3 KBEPLICTUHY.

BucHoBoOK

KommiekcHa tepamist EDJI, posyBacTaTUHOM, MeT-
¢dopMiHOM y KOMOiHAaIlii 3 KBEPLIETMHOM B OCi0 i3 KOMOp-
oinnumu HACT, LI12 Ta JIXH crnipusie ycyHEHHIO OCHOB-
HUX KJIiHIKO-JIaOOpaTOpHUX CUMMOTOMIB 3aroCTPEeHHs
HACT, BiporigHoMYy 3HIZKEHHIO iIHTEHCUBHOCTI 3aIlaJIbHO-

r0 IPOLIEeCY B MEeYiHIli (3HMKEHHS MapKepiB LIMTOII3Y, Me-
3eHXiMaJIbHOTO 3aIajeHHs), 000POTHOMY PO3BUTKY SIBUIIL
cTearo3y MevYiHKKU (3HMKEHHS CTYIIeHs cTeaTo3y 3a JaHU-
MU CTE€ATOTECTY) 3aBIAsIKUA ONMTUMi3aLlii JiMiIHOTO crieKTpa
KpoBi 3i 3HMKeHHsM yMmicty XC mpoareporeHHUX Jimno-
MPOTEiHIB HMU3bKOI IIIILHOCTI, XOJIECTEPUHY Ta Tpiallui-
[JIILEPOJTiB Y KPOBi, BipOTiAHOMY 3pOCTaHHIO BMICTY aHTH -
aTepOreHHUX JIIOMPOTEIHIB BMCOKOI IIIILHOCTI B KPOBI,
CIpusie HopMastizalii rikeMii, 3HUKEHHIO iHCYJIiHeMii,
3HIDKEHHIO cTyneHsl IP i3 ycyHeHHsIM maToreHeTUYHOro
minrpyats HACI. KomruiekcHa Tepalrist 3 QomaBaHHSIM
KBEpLIETUHY BipOTiIHO CHpMsiia MiABUILICHHIO ¢DEeKTUB-
HocTi jikyBanHsg JAXH nHa Tmi LIJ12, 3MeHIIIeHHIO YaCTOTHA
BUSBJIEHHS TIpOoTeiHypii, migBumeHHIo LIIK®, 3HIKeHHIO
CTyMEHS TinepKpeaTuHiHEMii.

IlepcnekTHBOW0 HAMX MOJAJBIIMX JOCJTiKEHb Y a-
HOMY HalpsMKY € BCTAHOBJIEHHS iHIIMX TJIEHOTPOMHUX
edekTiB KBepIEeTMHY 3a YMOB KOMIIJIEKCHOTO JIiKyBaHHSI
Pi3HUX KOMOPOiTHUX MATOJIOTI.

KonduikT inTepeciB. ABTOpU 3asBJSIIOTh MPO BiACYT-
HiCTb KOH(IIIKTY iHTepeciB Ta iX BlacHUX (hiHAHCOBUX iH-
TepeciB, SIKi MOIIN O TIIyMaYUTHUCH SIK TaKi, 110 BILTUBAIOTh
Ha pe3yJIbTaTH Ta iHTEPIPETALLilo IX PYKOIIHUCY.
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Effect of quercetin on the clinical course of non-alcoholic steatohepatitis
and diabetic kidney disease against comprehensive treatment
of type 2 diabetes patients

Abstract. Background. The purpose of the study was to deter-
mine the probable effect of a complex of metformin, rosuvastatin,
essential phospholipids, and quercetin on the clinical course of
non-alcoholic steatohepatitis, diabetic kidney disease, type 2
diabetes mellitus, as well as on the state of blood lipid spectrum,
parameters of carbohydrate metabolism compensation which are
the factors of the progression of non-alcoholic steatohepatitis and
diabetic kidney disease. Materials and methods. The dynamic of
treatment was studied in 60 patients with non-alcoholic steato-
hepatitis with type 2 diabetes mellitus and stage 111 diabetic kid-
ney disease, among whom 48 patients were diagnosed with mild
non-alcoholic steatohepatitis and 12 with moderate activity. The
comorbid disease in all patients with non-alcoholic steatohepati-
tis was type 2 diabetes mellitus of moderate severity, among which
15 people were at the stage of compensation, 45 were subcompen-
sated. The state of carbohydrate metabolism was determined by
fasting blood glucose and 2 hours after a meal by glucose oxidase
method, fasting insulin content (DRG System) by enzyme-linked
immunosorbent assay, blood glycosylated hemoglobin content
using standard sets of reagents “Simko Ltd”. Results. One month
after the start of therapy, asthenic syndrome of much lower inten-
sity persisted only in 1 person (3.13 %) of the second group, while
in the first group, it remained in 9 patients (32.1 %). At the same

time in the majority of patients of the second group, the feeling
of heaviness and pain in the right hypochondrium disappeared
(in 31 (96.9 %) against 16 (57.1 %) in the first group (p < 0.05),
respectively, and almost no dyspeptic symptoms disturbed (in 24
patients of group 2 (75.0 %) against 11 people (39.3 %) in group
1). A month after the start of treatment, no clinical manifestations
of cholestasis were registered in 20 (62.5 %) patients of group 2
and only in 10 patients (35.7 %) in group 1 (p < 0.05). Querce-
tin in a complex treatment was found to have a positive effect on
hepatomegaly regression, which remained in 5 patients (15.6 %)
in group 2. Conclusions. The complex therapy with essential phos-
pholipids, rosuvastatin, metformin in combination with quercetin
in patients with comorbid non-alcoholic steatohepatitis, type 2
diabetes mellitus, and diabetic renal disease helps to eliminate the
main clinical and laboratory symptoms of exacerbation of non-
alcoholic steatohepatitis, helps to normalize blood glucose. The
complex therapy with the addition of quercetin probably helped
to increase the effectiveness of treatment of diabetic kidney di-
sease against the background of type 2 diabetes mellitus, reduced
the incidence of proteinuria, increased glomerular filtration rate,
reduced hypercreatininemia.

Keywords: non-alcoholic steatohepatitis; type 2 diabetes mellitus;
diabetic kidney disease; quercetin
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BI'Y3 YkpauHbl «byKOBUHCKUM rOCYAQPCTBEHHbIV MEAVLMHCKUA YHUBEPCUTET», I YHepHOBLbI, YkpaAnHQ

BAUSIHWE KBepPLEeTUHA HO KAMHNYEeCKOe TeYeHne HEAAKOrOAbLHOIO CTeaTorenaTtuTta
1 AMabeTnyeckom 60Ae3HU Novyek Ha POoHEe KOMMAEKCHOro Ae4eHUst GOAbHbIX
COXAPHbIM AMa6eTom TMna 2

Pe3iome. Ifeav uccaedosanus — ycTaHOBIEHHWE BO3MOXHOIO
BJIMSTHUSI KOMILIEKCA CPeJCTB — MeTopMUHA, pOo3yBacTaTUHA,
9CCEHIMANTbHBIX (OCHONUNMUIOB U KBEPLETUHA Ha KIUHUYE-
CKOe TeueHue HeaynkoroibHoro creatorenatuta (HACT), nua-
OeTUYecKoil 060JIe3HN TToYeK, caxapHoro auadera (CJ1) tuna 2,
a TakXe Ha COCTOSIHUE JIMTTUMAHOTO CTeKTpa KPOBU, NTapaMeTphbl
KOMIIEHCALIMM YIJIEBOJHOrO OOMEHa, CTereHb MHCYJIMHOpE-
3UCTEHTHOCTU, KOTOpPBIE SIBISIIOTCS (paKTopaMK MPOTpeccupo-
BaHuss HACI' u nuaGernueckoii 6oje3Hu novek. Mamepuanwt
u memodsi. [1poBeeHHbIE UCCIIe0BAHUS B IUHAMUKE JICUEHUST Y
60 6onpHBIXx HACT ¢ CJ] Tna 2 n guabeTu4ecKoii 060J1e3HbI0 10~
yek [—I1I ctaguu, cpeau KOTOpbIX y 48 MalMeHTOB ObLT YCTAHOB-
sneH HACT nerkoii akTMBHOCTH, a 'y 12 — yMepeHHOI aKTUBHO-
ctu. KomopOuaHeiM 3a0oneBaHreM y Beex naueHtoB ¢ HACI
ob11 CJI Tiria 2 cpeaHeit CTeTIeH! TSLKEeCTH, Y 15 4emoBeK OH ObLT
B COCTOSIHUM KOMIIEHCAllUM, Y 45 — CyOKOMIIEHCHPOBAHHBbIIA.
CocrosiHMe YIJIeBOJHOTO OOMEHa YCTaHaBJIMBAIU IO YPOBHIO
MIMKEMUM HATOLIaK M 4Yepe3 2 yaca Iocjie eIbl TITI0KO300KCH -
JA3HBIM METOJ/IOM, TI0 COAECPKAHMIO B KPOBU MHCYJIMHA HATOLIAK
(DRG System) MeTomoM MMMYHO()EPMEHTHOTO aHall3a, CO-
NeP>KaHUIO B KPOBU TIIMKMPOBAHHOTO IeéMOTJI00MHA C ITOMOIIbIO
CTaHIaPTHBIX HA0OPOB peakTuBOB «Simko Ltd» (JIbBoB). Pe3yas-
mamot. Yepes Mecsill OT Havyasia Tepanuu acTeHOBETeTaTUBHBIM
CHHJIPOM 3HAYUTEJbHO MEHbIlIe MHTEHCUBHOCTU COXPaHSLICS
JIUNIb Y omMHOTO YeoBeka (3,13 %) BTOpOIi TPyMITBI, TOTIA Kak
B TIEPBOIi TpyIIe oH ocTaBasicsa y 9 6oabHbIX (32,1 %). B 1O Xe
BpeMsl y OOJIBIIMHCTBA OOJIbHBIX BTOPOI TPYIITBI UCUYE3JIH OLILY-

HIeHMe TSIXKeCTH 1 00JIb B MpaBoit monpedepHoil obiactu (CooT-
BeTcTBeHHO Y 31 (96,9 %) npotus 16 (57,1 %) B nepBoii rpyrrie
(p < 0,05), a Takxxe MpaKTUYECKU HE 0ECTTOKOMIM TUCIIEIITUYEC-
ckue siBJeHus (24 601bHBIX BTOpOii rpyrmisl (75,0 %) npotus 11
yenoBek (39,3 %) B epBoii rpymiie). Yepes Mecsii OT Havyasa Jie-
YeHHUsI He ObLIO 3aperuCTPUpPOBAHO KIMHUYECKUX MPOSIBICHUM
cuHapomMa xosiectaza y 20 (62,5 %) 60JbHBIX BTOPOI IPYIIIIbI
u Tosibko y 10 GonbHBIX (35,7 %) B mepsoii rpynme (p < 0,05).
OTMEYEHO MOJIOKUTEIbHOE BIUSHUE TOMOJHUTEILHOTO K KOM-
MJICKCHOM Tepanuy Ha3HAaYeHUs KBEPLIETHHA Ha PErpeccuio re-
raToMerajuu, KoTopasi rocje JeueHUs B TeUeHUe OJTHOTO MeCsi-
11a ocTaBajach JUIIb y 5 ULl BTopoit rpymibl (15,6 %). BoteodwL.
KomrutekcHast Teparusi dCCeHIMANIbHBIMU  (hOChHONUITUIAMH,
po3yBacTaTUHOM, MET(HOPMUHOM B COYETAHUM C KBEPLIETUHOM
y nui; ¢ KomopouaHeiMu HACT, CJI Tumna 2 u nuabeTndeckoit
00JIe3HBIO TTOYEK CITIOCOOCTBYET YCTPAHEHUIO OCHOBHBIX KITMHU-
KO-J1a00paTopHbIX cuMnToMoB oboctpenust HACT, cHuXKeHUIO
MHTEHCUBHOCTH BOCIAJIUTEIbHOIO Mpoliecca B MeUeHH, 00paT-
HOMY Pa3BUTHUIO SIBJICHUI CTeaTo3a MeYeHu, CrocoOCTBYeT HOP-
Maju3auuu riaukemun. KoMruiekcHast Teparnusi ¢ 1o0aBjaeHueM
KBEpILETHHA JOCTOBEPHO CITIOCOOCTBOBAJIA MOBBILIEHUIO 3 heK-
TUBHOCTU JieUeHUs OuabeTuyecKoil 00Je3HM MmouyeK Ha (hoHe
CJ/I Tuna 2, yMEHbIIEHUIO YaCTOThI BBISIBJICHUSI MPOTEUHYPUHU,
MOBBIIIEHUIO CKOPOCTH KITyOOUKOBOU (hUIBTpALliK, CHUKEHUIO
CTEeTICHU TUITePKPEATUHUHEMUH.

KiioueBble €J10BAa: Hea KOTOJLHBIN CTEATOTEIaTUT; CaXxapHbIil
nradeT Tuma 2; nnadeTndeckasi 00Je3Hb ITOYeK; KBEPILETUH
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The relationship between serum
thyroid-stimulating hormone,
insulin resistance, and cardiovascular
risk factors in obese patients
with subclinical hypothyroidism

Abstract. Background. The epidemic of overweight and obesity presents a major challenge to chronic dis-
ease prevention and health across the life course around the world. The putative relationships between thyroid
hormones, body weight, and adipose tissue homeostasis have been the focus of several studies in recent
years, but the causal relationships between these parameters have not been well established. The purpose of
the study: to investigate the relationship between serum thyroid-stimulating hormone (TSH), insulin resistance
(IR), and cardiovascular risk factors in a sample of obese people with subclinical hypothyroidism. Materials
and methods. A retrospective, longitudinal analysis of 145 obese patients was performed. The TSH and free
thyroxine (fT,) levels, anthropometric measurements, and laboratory test results were analyzed. Resullts.
Twenty-three individuals presented with TSH levels above the normal level (subclinical hypothyroidism). Their
waist circumference (WC) was significantly higher than that of euthyroid individuals. Serum TSH positively
correlated with the homeostasis model assessment of insulin resistance (HOMA-IR) index, triglycerides, and
high-density lipoprotein cholesterol (HDL-C). Using TSH and body mass index as independent variables, TSH
levels were shown to be independently related to HOMA-IR (p = 0.002) and triglycerides (p = 0.006). Among
euthyroid subjects, individuals with TSH values < 2.5 mIU/ml exhibited statistically significant decreases in
waist-to-hip ratio, HDL-C levels, and HOMA-IR scores and a tendency toward lower WC values. Conclusions.
Subclinical hypothyroidism in overweight and obese people appears to be associated with excess weight,
especially visceral weight. In the present sample of obese patients, TSH levels appear to be associated with
insulin resistance.

Keywords: subclinical hypothyroidism; obesity; cardiovascular risk factors

Introduction

The incidence of obesity is increasing in developing and
developed countries [1]. In Ukraine, a developing country,
the incidence of childhood obesity until recently was much
lower but has shown a significant rise over the last decade,
increasing from 0.083 % among age groups 0—18 years in
2003 to 1.23 % in 2009 and 1.34 in 2016 [2, 3].

The well-established association between obesity and
lipid metabolism disorders, hypertension and increased car-
diovascular risk is frequently referred to as metabolic syn-
drome [4].

Thyroid hormones play a key role in regulating metabo-
lism through the modulation of thermogenesis and energy
expenditure. The putative relationships between thyroid
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hormones, body weight, and adipose tissue homeostasis
have been the focus of several studies in recent years, but the
causal relationships between these parameters have not been
well established [5—7]. One review [8] included several po-
pulation-based studies that revealed a correlation between
increased serum thyrotropin (TSH) levels and increased
body mass index (BMI).

Thyroid diseases have been associated with atheroscle-
rotic cardiovascular disease [9, 10]. Although this associa-
tion has been documented conclusively for overt hypothy-
roidism, it remains controversial whether it is also present
in subclinical hypothyroidism [11, 12]. The association of
thyroid diseases with atherosclerotic cardiovascular disease
may be partially explained by the roles of thyroid hormones
in the regulation of lipid metabolism and blood pressure
(BP). Indeed, several recent population-based studies have
observed positive correlations between TSH and lipid pa-
rameters and between TSH and BP, even in euthyroid popu-
lations [13—15].

The purpose of this study was to investigate the relation-
ship between obesity, thyroid function, lipids, insulin re-
sistance in a sample of overweight patients. The study also
aimed to assess the metabolic and anthropometric diffe-
rences of euthyroid patients with TSH in the upper limit of
normality (> 2.5 plU/mL) in comparison to patients with
the lower levels.

Materials and methods

This study evaluated a total of 145 obese individuals of
both genders aged from 19 to 59 years, from May 2018 to
February 2019. The protocol was approved by the Ethics
Committee of I. Horbachevsky Ternopil National Medical
University (protocol 4, 23.04.2018) and a written informed
consent was obtained from the participants.

The exclusion criteria were as follows: previous diagnosis
of either type 1 or type 2 diabetes mellitus; patients who were
receiving anti-diabetic and/or anti-obesity medications;
those who had an endocrine disease diagnosis; diagnosed
thyroid disease (the use of levothyroxine or thionamides);
creatinine and urea levels above normal values; aspartate
aminotransferase (AST) and/or alanine aminotransferase

(ALT) levels three times above the upper limit of normality;
alcohol or drug abuse; chronic and constant-dose concomi-
tant use of beta-blockers, diuretics, antidepressants, neuro-
leptics, bromocriptine, systemic steroids, appetite suppres-
sants, or drugs that interfere with amine activity or are used
to treat psychiatric disorders within the past three months;
pregnant and lactating females; or a history of neoplasia in
the past five years.

All participants underwent a complete medical history-
taking and physical exam. The following parameters were
evaluated: weight (kg), height (m), body mass index (kg/m?),
waist circumference (WC), waist-to-hip ratio (WHR), BP
(mmHg), and demographic factors (gender and age). WC
was measured at the midpoint between the iliac crest and
the costal margin. Hip circumference (HC) was obtained by
measuring the largest diameter over the great trochanters.
The WHR was calculated by determining the ratio between
WC and HC. BMI was calculated by dividing the weight (kg)
by the height squared (m?).

Blood samples were collected after a 12-h fasting period,
and the results from the following blood tests were evalu-
ated: fasting glucose, 2-h glucose following glucose overload
with 75 g glucose, complete blood count, urea, creatinine,
sodium, potassium, total cholesterol, high-density lipopro-
tein cholesterol (HDL-C), low-density lipoprotein choles-
terol (LDL-C), triglycerides, ALT, AST, TSH, free T4 (fT,),
and basal insulin.

Using the results of fasting glucose and basal insulin,
the homeostasis model assessment — insulin resistance
(HOMA-IR) index for each patient was calculated using the
following formula: HOMA-IR = [glucose (mmol) x insulin
(uU/ml)] / 22.5. To evaluate TSH levels, an electrochemi-
luminescence method was employed. Electrochemilumine-
scence consists of an immunoassay that quantitatively deter-
mines TSH levels from human serum and plasma samples.
The normal range of values that have been reported using
this kit is 0.27—4.2 ulU/ml. The fT, levels of the patients
were also evaluated by electrochemiluminescence, and the
reference values ranged between 0.93 and 1.7 ng/ml. The T,
values were only used to exclude patients if the values out-
side of the normal range were obtained.

Table 1. Anthropometric and metabolic data of the studied sample

Anthropometric Median Variation (_minimum
and laboratory data to maximum)
Age 42 19-59
BMI, kg/m? 34.9 30.9-42.3
WC, cm 109 91-137
SBP, mmHg 130 90-160
DBP, mmHg 85 60-100
Glucose, mmol/l 5.3 3.7-11.2
2-h glucose, mmol/l 6.9 3.9-14.8
HOMA-IR 4.7 3.1-24.2

Notes: here and in Table 2: BMI — body mass index; WC — waist circumference; SBP — systolic blood pressure;

DBP — diastolic blood pressure; HOMA-IR — homeostasis model assessment — insulin resistance.
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Table 2. A comparison of metabolic and anthropometric parameters between patients
with subclinical hypothyroidism and those with normal thyroid function

Parameter Normal (n = 122) hypothsyl:gicg:g::a(ln = 23) P
Age, years 41.0 (19-59) 44.0 (19-59) 0.33
BMI, kg/m? 33.9 (30.9-41.4) 37.8 (32.3-43.9) 0.043
WC, cm 101 (92-137) 114 (94-139) 0.0018
WHR 0.92 £ 0.07 0.94 + 0.06 0.23
SBP, mmHg 125 (90-160) 130 (90-160) 0.46
DBP, mmHg 80 (60—100) 85 (65-105) 0.37
Glucose, mmol/l 5.3 (3.7-11.1) 5.9 (3.8-11.7) 0.081
2-h glucose, mmol/l 6.8 (3.9-13.7) 7.1 (3.8-11.9) 0.39
HOMA-IR 4.6 (3.1-23.8) 4.9 (3.6-24.2) 0.17

Notes: WHR — waist-to-hip ratio. Data are presented as median (minimum — maximum).

The diagnosis of subclinical hypothyroidism was based
on the recommendation 14.1 of the Clinical Practice
Guidelines for Hypothyroidism in Adults, cosponsored
by the American Association of Clinical Endocrinolo-
gists and the American Thyroid Association [16]: the refe-
rence range of a given laboratory exam should determine
the upper limit of normal for a third-generation TSH as-
say. Therefore, the diagnosis of subclinical hypothyroi-
dism was defined as normal fT, associated with TSH above
5.0 pIU/ml.

Euthyroid patients were also divided into two groups
according to TSH levels. There has been some discussion
about lowering the upper value of TSH to 2.5 plU/ml. This

Table 3. Correlations between serum TSH levels
and various anthropometric and metabolic parameters
in 122 patients with normal thyroid function

Parameter Correlation p
Age, years -0.14 0.11
BMI, kg/m? 0.16 0.063
WC, cm 0.11 0.14
WHR 0.06 0.47
Glucose, mmol/l 0.11 0.081
2-h glucose, mmol/l 0.07 0.46
HOMA-IR 0.15 0.02
TG, mmol/l 0.17 0.034
HDL-C, mmol/I -0.15 0.052
LDL-C, mmol/l 0.04 0.62

Notes: BMI — body mass index; WC — waist circumfe-
rence; WHR — waist-to-hip ratio; HOMA-IR — homeosta-
sis model assessment — insulin resistance; TG — trigly-
cerides; HDL-C — high-density lipoprotein cholesterol;
LDL-C — low-density lipoprotein cholesterol.

discussion is based on some data that indicated that patients
with TSH > 2.5 may have different profiles than those with
TSH < 2.5 ulU/ml [17].

Data were analyzed using Social Sciences Statistical
Data Processing Package, version 20 (software for statisti-
cal analysis SPSS, version 20.0; SPSS Inc., Chicago, Illi-
nois, USA). The different groups were compared using Stu-
dent’s t-tests for parametric variables and Mann-Whitney
tests for nonparametric variables. For parametric variables,
the data are presented as means * standard deviations. For
nonparametric variables, the data are presented as medians
with maximum and minimum values. Correlational analy-
ses were performed with Pearson’s test for parametric vari-
ables and Spearman’s test for nonparametric variables. All
tests were two-tailed, and the level of significance was set at
p = 0.05 for all analyses.

Results

A total of 145 patients with obesity examined at I. Hor-
bachevsky Ternopil National Medical University Hospital
were consecutively evaluated. Table 1 shows the anthropo-
metric and metabolic data of the studied population.

Regarding glucose metabolism, 15.2 % of the sample (22
out of 145) had abnormal fasting glucose levels (between 5.5
and 6.9 mmol/l). Also, 11.7 % (17 out of 145) had a 2-h
glucose level following a load with 75 g glucose between 7.2
and 11.1 mmol/l and thus were classified as having impaired
glucose tolerance. Finally, three individuals (2.1 %) were di-
agnosed with type 2 diabetes mellitus. Having HOMA-IR
value above 2.7, 87.6 % (127 out of 145) of the patients pre-
sented insulin resistance.

Thyroid function was evaluated by measuring TSH le-
vels. There were no individuals exhibited TSH levels be-
low the normal range (subclinical hyperthyroidism), and
23 individuals (15.9 %) presented with TSH levels above
the normal level (subclinical hypothyroidism). All these
patients had T, within normal limits. No patient was diag-
nosed with overt hypothyroidism (low T, and TSH above
5.0 pIU/ml).
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Table 2 shows a comparison of the anthropometric and
metabolic parameters of individuals diagnosed with subcli-
nical hypothyroidism and euthyroid patients. Patients with
subclinical hypothyroidism exhibited a significantly higher
WC than those with normal thyroid function. No significant
differences were observed between the groups in any of the
metabolic parameters examined.

After excluding patients with subclinical hypothyroidism,
the rest 122 patients (TSH levels within the normal range)
were analyzed separately. Table 3 shows the correlations be-
tween TSH levels and various anthropometric and metabolic
parameters in individuals with normal thyroid function.

Multiple linear regression analysis was used to assess
the relationship between TSH and metabolic parameters.
In this first model, TSH and BMI were used as indepen-
dent variables, and each metabolic parameter as the depen-
dent variable. After regression, TSH levels remained inde-
pendently associated with HOMA-IR (p = 0.002), HDL
(p = 0.042), and TG levels (p = 0.006). The same analysis
was also used to assess whether the relationship between
TSH and metabolic parameters would remain statistically
significant independent of age and gender. In this second
model, age, gender, and TSH levels were used as indepen-
dent variables, and each metabolic parameter as the depen-
dent variable. After regression, TSH remained indepen-
dently related to HOMA-IR (p = 0.002) and triglycerides
(p = 0.006). A trend toward significance was still found for
HDL cholesterol (p = 0.051) and fasting glucose (p = 0.07).

Individuals with TSH levels > 2.5 had higher WHR and
HOMA-IR and a trend toward higher WC.

Discussion

In this sample of obese people, 84.1 % of patients exhi-
bited normal thyroid function and 15.9 % exhibited sub-
clinical hypothyroidism. The frequency of subclinical
hypothyroidism observed in this sample was higher than
that reported in the literature, even using a cutoff value of
5.0 pIU/ml [17]. In the population in general, the preva-
lence of subclinical hypothyroidism is less than 2 %, but it
is important to note that epidemiological studies in this age
group are scarce [18].

Several studies have indicated a positive correlation be-
tween weight and TSH levels. These studies have also de-
monstrated that 10—23 % of obese persons have moderately
high levels of TSH (4—10 ulU/ml), which are associated
with normal levels of fT, or slightly elevated fT, and/or {T,
levels. The levels of TSH in obese adults have been consis-
tently reported to be elevated when compared with normal-
weight individuals [19]. Prior research has revealed not only
a positive correlation between BMI and TSH but also be-
tween five-year weight gain and a gradual increase in serum
TSH levels [20].

This is the first study to evaluate TSH levels in the Ukrai-
nian population of obese persons. Further studies are ne-
cessary to investigate whether the prevalence of subclinical
hypothyroidism is higher in Ukraine and/or other European
countries.

When patients with subclinical hypothyroidism were
compared with euthyroid individuals, it was observed that
patients with subclinical hypothyroidism had higher WC.

This finding is extremely important, as WC provides in-
formation regarding fat distribution. Central or abdominal
obesity, which is characterized by increased WC, has been
shown to be correlated with SBP, DBP, total cholesterol,
TG, LDL-C, and HDL-C [21].

In the euthyroid individuals, a weak, but statistically
significant correlation was observed between TSH and
HOMA-IR, HDL, and TG. Using TSH and BMI as inde-
pendent variables, TSH was found to be independently re-
lated to HOMA-IR and TG.

Even when examining only euthyroid patients, indi-
viduals with higher TSH levels (> 2.5 ulU/mL) had higher
HOMA-IR and WHR, lower levels of HDL-C, and a ten-
dency toward lower WC. There have been relatively few
studies investigating euthyroid obese patients, but the corre-
lation of HOMA-IR with TSH has been reported in several
studies [22].

The present study has several limitations. First, the fact
that it was a cross-sectional study prevented the establish-
ment of temporal relationships between the variables under
investigation. Also, because this study was performed retro-
spectively, the authors were unable to analyze other parame-
ters, including the levels of T, and leptin. More importantly,
thyroid antibodies were also not evaluated. Therefore, it was
not possible to determine whether this increased frequency
of subclinical hypothyroidism was related to Hashimoto’s
thyroiditis or another etiology.

Conclusions

The frequency of subclinical hypothyroidism is 15.9 % in
a sample of obese persons. These individuals, despite exhi-
biting a metabolic condition similar to that of patients with
normal thyroid function, have a higher WC, suggesting that
subclinical hypothyroidism may be associated with excess
body weight, especially visceral weight. In persons with nor-
mal thyroid function, there also appears to be a direct rela-
tionship between TSH and some of the primary markers of
insulin resistance.

Multiple linear regression analysis was used to assess the
relationship between TSH and metabolic parameters. After
regression, TSH levels remained independently associated
with HOMA-IR (p =0.002), HDL (p = 0.042), and TG le-
vels (p = 0.006).

The clinical significance of these findings needs to be
determined in prospective studies.
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" TepHOMiIAbChKV HALIOHQABHI MEANYHIA YHIBEPCUTET iMeHi 1.5, [op6a4yeBCbKoro, M. TepHorinb, YkpaiHa
2 K «XMeAbHULIbK MICBKV AiKYBAABHO-AIQrHOCTUYHMY LIEHTD», M. XMEAbHULIbKUY, YKpaiHa

B3aemMo3B’30K MiXX piBHEM TUPEOTPONHOrO FOPMOHY, iIHCYAIHOPE3UCTEHTHICTIO
TA CepLeBO-CYAUHHUMU PAKTOPAMU PUSUKY B NALLIEHTIB
3 OXKUPIHHSIM TA CYOKAIHIYHUM FinOTUPEOo3oM

Pestome. Axmyaavnicmo. Eninemis HanMipHOT Baru Ta OXXKUpiHHS
PO3TIISINAETHCS SIK TOJIOBHUI BUKIIUK CUCTEMi OXOPOHM 30POB’sI
i moTpebye TpoBeAcHHST MpodiTakTUKK. B3aeMO3B’SI30K Mixk
(byHKLIOHAJIbBHUM CTaHOM IIMUTOIMOAIOHOI 371031, MAacOI0 Tija Ta
TOMEOCTa30M XMPOBOi TKAHWHU TiepedyBa€ B LIEHTPi yBaru ne-
KIiJTbKOX JTOCI/KEHb MPOTITOM OCTaHHIX POKiB, ajie TPUYMHHO-
HACJIAKOBI 3B’SI3KM MK [IUMU TTapaMeTpaMu YiTKO He BCTaHOBJIE-
Hi. Mema: 1OCIiAUTH B3aEMO3B’ 130K Mi>K BMiCTOM TUPEOTPOITHO-

ro ropmony (TTT), incyninope3ucrentHictio (IP) Ta dhakropamu
CepLIeBO-CYIMHHOTO PU3UKY Y BUOIpLIi J10Ae#l i3 OXUPIHHIAM Ta
CYOKJIIHIYHUM TinmoTupeo3oM. Mamepiaau ma memoodu. [1pose-
JIEHO PETPOCIEKTUBHMIA aHali3 145 ocib 3 oxupiHHsM. [IpoaHa-
nizoaHo piBHi TTI" Ta BitbHOTO TMpOKCHHY (BT,), aHTpOIIOME-
TPUYHI MOKA3HUKW Ta Pe3yJbTaTH JabOpaTOPHUX JOCIHiIKEHb.
Pesyrvmamu. Y 23 oci6 piens TTI mepeBuiilyBaB HOpMaTbHUIA
piBeHb (CYOKIiHiUHMII rimoTupeos). O6Bix Taxii (OT) y nux ocid
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OyB BipoOTigHO BUILIMM, HiXX B 0ci0 y cTaHi eytupeosy. Pisens TTT
y CHUpOBaTLi KPOBi MO3UTUBHO KopestoBaB 3 iHaekcom HOMA-
IR, BMicTOM TpUIJliLepUIiB Ta JIMOMPOTEIHIB BUCOKOT LIITbHOCTI
(JITIBIL). 3 Bukopuctanasm TTI Ta iHgekcy Macu Tina K He-
3aJIeXKHUX 3MiHHMX Oysio TokaszaHo, mo piBHi TTI He3amexHo
noB’si3aHi 3 HOMA-IR (p = 0,002) Ta BMiCTOM TpUIJIiLEpUIiB
(p = 0,006). Cepen eyTUPEOITHUX MALIIEHTIB B 0Ci0 31 3HAUEHHSI-
mu TTT < 2,5 MMO/mit criocTepiraaucs CTaTUCTUYHO 3HAUYIIIE

laceyko H.B.", EBctparbesa tO.B."2

3HmkeHHs criBBigHomeHHs OT i 06Boay cteroH, piBHs JITIBILL
ta mokasHukiB HOMA-IR, a TakoX TeHIEHLs A0 3HMXKEHHS
3HauyeHb OT. Bucrnoexu. CyOKITiHIYHWI TilTOTUpEO3 y JIIOACH 3
OXXUPIHHAM aCOIIOEThCS 31 30UTBIICHHSIM MAacHU BiCLIEpaJbHOTO
Xupy. Y it Bubipui aoneii 3 oxupiHHsaM piBHi TTI BiporimHo
OB’ s13aHi 3 HAsIBHICTIO iIHCYJIIHOPE3UCTEHTHOCTI.

Kiro4oBi cioBa: cyOKIiHIYHMI TiMOTUPEO3; OXUPIHHS; ceple-
BO-CYIMHHI (haKTOPU PU3UKY

1 TeppHOMOALCKV HALMOHQABHBIVI MEAVLIMHCKA YHUBEPCUTET UMeHM V.51 [op6ayeBCKoro, . TepHOMoAs, YkpamHa
2 KIMT «XMeAbHULIKY rOPOACKON A4 6HO-ANQrHOCTUYECKUK LIEHTD», I. XMEAbHULIKA, YKPpQUHQ

B3aMMOCBS3b MEXAY YPOBHEM TUPEOTPOMNHOrO FOPMOHA, MUHCYAUHOPE3UCTEHTHOCTBIO
U CEepAEYHO-COCYAUCTLIMU PAKTOPAMU PUCKA Y NALUEHTOB
C OXXUPEeHMEeM U CY6KAMHNYECKUM T’MNoTUPEO030M

Pe3iome. Axmyaavnocms. Dnupemus U30LITOYHOTO Beca U
OXMPEHUS TIPEICTaBIIsieT COO0M Cepbe3HyIo MpobeMy sl CU-
CTEMBbI 3IpaBOOXPAHEHUSI BO BCEM MUpPE U TpeOyeT MpoBeaeHMS
npoduIakTUIecKux MepornpusTuii. [1peamnoiaraembie B3auMo-
CBSI3M MEXJ1y TOPMOHAMU IIIMTOBUIHOM XeJIe3bl, Maccoii Teja u
rOMEOCTa30M XHMPOBOI TKAHU HAXOISTCS B LEHTPE BHUMAHMS
HECKOJIbKUX MCCIeNOBaHUI B MOCJIEAHUE TOMbI, OAHAKO MpPU-
YUHHO-CJIEJICTBEHHBIE CBSI3U MEXJy STUMU MTapaMeTpaMK YeTKO
HE YCTAHOBJIEHBI. [[eab: U3yYUTh B3aUMOCBSI3b MEXIY YPOBHEM
TupeotponHoro ropmoHa (TTI), MHCYIMHOPE3UCTEHTHOCTHIO
(P) u dakTopaMu pucKa cepaedyHO-COCYAUCThIX 3a00JeBaHUM
B BBIOOpKE JIMIL C OXXKUPEHUEM U CYOKIMHUYECKUM TUITOTHPE-
030M. Mamepuaavt u memoodvt. IlpoBeneH peTPOCTIEKTHUBHbIN
OpONOJbHBIN aHanu3 145 nuu ¢ oxupeHueM. [IpoaHanusupo-
Banbl ypouu TTT u cBobonnoro tupokcuna (csT,), antporno-
METPUUYECKHUE U3MEPEHUST U Pe3yJIbTaThl JIA0OPATOPHBIX TECTOB.
Pezyasmamer. Y 23 genoBek ypoBeHb TTI ObUT BbIllle HOPMBI
(cyoxnmmHudeckuii runotupeos). OkpyxkHocts Tanuu (OT) y

HMX ObLIa JOCTOBEPHO BBILIE, YEM Y JIIOEH B COCTOSTHUU DyTHPE-
o3a. YpoBeHb TTI B CBIBOPOTKE MOJIOXUTEIbHO KOPPEIUPOBAT
¢ nHaekcoM nHcyamHopesucteHTHocTH (HOMA-IR), conepka-
HUEM TPUTIIULIEPUIOB U XOJIECTepUHA JTUTIOTIPOTEMHOB BHICOKOM
mwrotHoctu (JITIBIT). C ucnons3oBanuem TTI u nHaekca mac-
ChI TeJIa B KAYeCTBE HE3aBUCUMBIX TIEPEMEHHBIX ObLIO MOKa3aHO,
yto ypoBHU TTI HezaBucumo cBsizanbl ¢ HOMA-IR (p = 0,002)
u comepxanueM tpuruiepunos (p = 0,006). Cpeau ayTupeo-
UIHBIX TAIWEeHTOB nuia co 3HadeHussmu TTT < 2,5 MmME/mn
JNIEMOHCTPUPOBAIM CTATUCTUYECKU 3HAYMMOE CHUXKEHUE COOT-
vomreHuss OT u oxBara Gexep, yposHst JITIBIT u mokazareneit
HOMA-IR, a Takke TeHAEHIUIO K 00Jiee HU3KUM 3HAUYCHUSIM
OT. Bbt6odbt. CyOKIMHUYECKUI TUTIOTUPEO3 Y JIIOIEH ¢ OXUpe-
HMEM CBSI3aH C M30BITOUYHBIM HAJIUYUEM BUCLEPATbHON XUPO-
BOIf TKaHU. B HacTos1Ieit BEIOOpKe IO/l ¢ OKUPEHUEM YPOBHU
TTT cBsI3aHbI ¢ MUHCYJIMHOPE3UCTEHTHOCTDIO.

KiroueBble ClI0Ba: CyOKIMHUYECKMIA TMIIOTUPEO3; OXUPEHUE;
(hakTOpBI prCcKa cepaeYHO-COCYAUCTHIX 3a00IeBaHUI
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OneHosuy O.A.
BYKOBUHCHKI ACDXKABHU MEAVMYHWI YHIBEpCUTET, M. YepHiBLi, YkpaiHa

PeHIH-AHrioTeH3UHOBA CUCTEMA
B peryAsuii eKCKpeTopHOl PYyHKLIT HUPOK
30 eKCNepuMeHTAAbHOro
LLYKPOBOro pAiabety

Pe3tlome. MeTtorw gocnigxeHHs 6yr10 BUBHEHHS POJIi PEHIiH-aHrioTeH3MHOBOI CUCTEMU B MOPYLLEHHI eKc-
KPETOPHOI OyHKLIi HUPOK y AMHaMmili asriokcaH-iHgyKOBaHOro eKCrepuMeHTaslbHOro LyKpoBoro pgiabety.
Matepiann ta meroau. [ocrnigXeHHs1 BUKOHaHI Ha 78 HEeniHIiHUX cTateBo3pininx camuysax 6inux LyypiB 3
11-, 26- Ta 46-AE€HHUM eKCrepuUMeHTabHUM LYyKPOBUM [iabeToM, BUKITMKAHUM BHYTPILLHbOOYEePEeBUHHUM
BBeAeHHsM anokcaHy (160 mr/kr), Ha T/ ¢hapmakonoridyHoi 610kagu BHY TPILLHbEOHUPKOBOI PEeHIH-aHrioTeH-
3MHOBOI cucTeMu, IHAYKOBaHOI BHYTPILLHbLOOYEPEBUHHUM BBeAEeHHsIM Kantonpuny (10 mr/kr). BuB4eHHs
EKCKPETOPHOI (hyHKLii HUPOK 34IMCHIOBaIN KITIPEHC-METO40M 3a YMOB BOAHOIO IHAYKOBAHOro 2-roguHHoro
Aiype3y 3 BUBHAYEHHSIM KITIDEHCY eHAOreHHOro KpeaTuHiHy, LUBUAKOCTI Kily604K0BOI ¢hinbTpadii, BigHOCHOI
peabcopbuii Boau, ymicTy b6ifika B cedi, Noro ekckpewii. Peaynbratu. AHai3 3MiH oyHKLUIi HUPOK nicss ¢hap-
MaKoJs10ri4Hoi 6710Kaan PeHiH-aHrioTEH3MHOBOI cuctemu y LypiB Ha 11-i JeHb afnokcaHoOBOro giabety rnoka-
3aB BIporigHe 3pocTaHHsA aiype3y, LBUAKOCTI KI1y604KOBOI ¢hinbTpayii, KOHUEeHTpayiiHoOro iHgeKkcy eH[oreH-
HOro KpeatuHiHy, a Takox ekckpedii 6inka. lMpu ybomy thapmakorsnoriyHa 6okaga peHiH-aHrioTeH3MHOBOI
cUCTEMM MPaKTUYHO HE BIMBasaa Ha IHTEHCUBHICTb BIAHOCHOI peabcopbuii Bogn B anoKcaH-giabeTnyHnx
wypiB. Ha 26-vi neHb po3BUTKY asloKCaHOBOIo giabeTty nic/ig BBEAEHHS KarTornpuy crnocTepiramnocs He3Ha-
YHE 3MEHLLEHHS1 06’€My KiHLEeBOI ce4i, IH-TEeHCUBHOCTI rr1oMepynsapHOI inbTpadii, BigHOCHOI peabcopbuii
BOAM, KOHUEHTPaLIHOro iHAeKCYy eH[OreHHoro KpeatuHiHy. Pa3om i3 TuMm kantonpua HE BUKIMKaB aHTU-
rpoTeiHypn4HOro ehexkTy, a eKkckpewyisi 6inika HaBiTb BUsiBMUIA TEHZEHLi0 4O 3pocTaHHs. Ha 46-vi aeHb anok-
caH-iHQyKoBaHoro pgiabeTty nicsisi BBEAEHHS KanTornpusy BIPOrigHO 3MEHLUYBanncs A[iypes LyypiB, K/ipeHC
EeHAOreHHoOro KpeatuHiHy Ta LUBUAKICTb KJ1y604YKOBOI hinbTpalii, a TakoX KOHUEeHTpawis 6inka B cedyi T1a
ioro ekckpeuyisi. BUCHOBKU. Pe3yrnbtaty gocnigxeHHs [o3BOJIATb 4IMTHU BUCHOBKY, LLO 1o4aTKOBUU eTan
popMyBaHHS peHaslbHUX MOpyLLUEHb 3a allOKCaH-iHAYKOBaHOro eKcriepuMeHTasbHoOro giabety rnos’sa3aHni
i3 remoguHami4Ho-rinepnep@y3iiHuM xapakTepom yHKLIOHYBaHHA HUPOK 3a 36epeXeHOro HWpKOBOro
QYHKLIOHaNIbHOro pe3epBy Ta CTPYKTYpu Kily604KOBO-KaHasbLeBOro anaparty HUPKW, aBTOperynsiTopHux
MexaHi3amiB. 3a3Ha4yeHi KOMneHcaTopHO-PyHKLIOHaNbHI 3MiHW OYHKLIiF HUPOK MOCTYNOBO YCKIa[HIOIOTLCS
BUCHaXEHHSIM HUPKOBOIro (QyHKLIOHaIbHOro pel3epBy Ta naTosIOri4HO akTuBauyiero BHYTPILLUHbOHUPKOBOI
PEHIH-aHrioTeH3MHOBOI cucTeMu 3 NoAasbLUMM MPOrpecyBaHHAM rifneprnepgy3ifiHo-iLUEMIYHOro ypaXKeHHs
HUPOK, BMEHLLEHHSIM Macu OyHKLIOHYHHYNX HEPOHIB.

Krno4oBi cnoBa: ekcriepumeHTansHui LyKpOoBuii giabeT; anoKcaH; KanTonpusl; eKCKPeTopHa yHKLis Hu-
POK; BHYTPILLHbOHNPKOBA PEHIH-aHrioTeH3nHOBa cuctema

© «MixHapoAHHil eHOKPUHONOTIYHNIA XKypHam» / «MexayHapoaHbIA SHAOKPUHONOTMYeckuii ypHan» / «International Journal of Endocrinology» («Miznarodnij endokrinologicnij Zurnal»), 2020
© Bupaseup 3acnascokuii 0.100. / W3patens 3acnasckuit AKO. / Publisher Zaslavsky 0.Yu., 2020

[ins kopecnonpeHuii: OneHouy Onbra AHaToNiiBHa; KaHAMAAT MEANYHIX HayK, AOLIEHT Kadeapy KNiHiuHoi iMyHonorii, anepronorii Ta eHAOKpUHONOi, ByKOBUHCbKMI AepaBHUA MeANYHWIA YHi-
BepcuTer, TeatpanbHa nn., 2, M. YepHisui, 58002, Ykpaita; e-mail: olenovych.olga@hsmu.edu.ua.

For correspondence: Olenovych Olha, PhD, MD, Associate Professor, Department of Clinical Immunology, Allergology and Endocrinology, Bukovinian State Medical University; Teatralnaya sq., 2, Cher-
nivtsi, 58002, Ukraine; e-mail: olenovych.olga@bsmu.edu.ua.

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

46 MiKHOPOAHNN EHAOKPUHOAOTIYHUI SKYPHAA, ISSN 2224-0721 (print), ISSN 2307-1427 (online) Tom 16, N2 8, 2020



[ &)

OpwuriHaAbHI AOCAiAXeHHs /Original Researches/

Bctyn

3 orsiy Ha TBEPIXKEHHSI 010 BiTHOCHOI YHiBepcallb-
HOCTi KacKany IaTOJIOTiYHUX IIPOLIECiB, IO iHIIIIOIOTHCS
3a Oymb-sIKMX HedpolaTiii, He3BaXKalodd Ha crerudid-
HICTbh MeXaHi3MiB, 00YMOBJIEHUX 0€3I0CEepEeTHbO XapaKTe-
POM 3aXBOPIOBaHHSI, T, Y CBOIO YepTY, BU3HAUAIOTh Nepedir
XBOPOOM HUPOK, AOCHIIXKEHHIO 3HAYYLIOCTi 3a3HAaYEHUX
naTodi3iooriYHUX KacKadiB HaTa€ThCS IIPIOPUTETHE 3HA-
YEHHS, 1110 BUMArae JeTaJJbHOro BUBYEHHS POJIi KOKHOTO 3
HUX Ha Pi3HMX CTadisIX po3BUTKY HedpomnaTii. HanexHicTh
peHiH-aHTioTeH3MHOBOI cucteMu (PAC) mo mpoBinHUX pe-
TYJIITOPHUX CUCTEM OPraHi3Mmy JIOJWHHU, 10 MAalOTh Mep-
IIOYeproBe 3HAYCHHS B IIaTOTeHEe3i XPOHIYHOI IMaToJIOTil
HUPOK, BUBHAYAE HEOOXiIHICTh JOCIII)KEHHS HACTiAKIB il
BILIMBY Ha PO3BUTOK PEHOMATIl Ha TJIi pi3HOMaHITHUX 3a-
XBOPIOBaHb.

3araJlbHOBM3HAHUM € (PakT sSK 3aXMCHOI, TaK i TO-
mKomKyBanbHOI poii PAC y po3BUTKY Ta IIporpecyBaHHi
Hedporariii. ¥ HUpKax HaI3BUYAHO BUCOKUMM € KOH-
LIEHTpAallii aHTIOTEeH3MHOTEHY i1 HaliBUIIIi B OpTaHi3Mi KOH-
LIEHTpallil aHTiOTeH3UH-TIEPETBOPIOBAILHOTO (hEePMEHTY
(ATI®). YcTaHOBJICHO, IO iHTpapeHaJIbHUIl aHTIOTEH3UH
1I (Ang II) — ocHoBHuit epekrop PAC dopmyeTbes 3 aH-
rioreH3uHy I, 1110 TOTparuisie 3 KPOBOTOKY, i YTBOPIOETHCS
B caMili HUpPKOBii1 TKaHnHi. OcHOBHUM IKepeiaoMm Ang 11
y BHYTpiltHbOHUPKOBiit PAC € rioMepy/sipHi moaouuTy,
a TaKOX IJIOMEPYJISIpHI Me3aHTriajbHi KJIITUHU Ta KJIITUHU
MPOKCUMaJIbHUX 3BUBUCTUX KaHabLiB. Tomy BMicT Ang [1
3HAYHO 3pOCTa€ B HUPKaX HaBiTh 32 yMOB 3HMXEHOTO B
IUTa3Mi KpOBi piBHS peHiHY, IIPUUYOMY BHYTPIIlTHBOHUPKO-
Ba IOT0 KOHIIEHTpAllis B TUCAYi pa3iB OilblIa, HixXX piBEHb
nupkyoroyoro Ang 11 [1].

Ang Il mae Benuke camocTiiiHe 3HAYEHHS Y TOIIKO-
IDKEHHI HUPOK. bBilblIicTh i3 Oro IOILIKOIXKYIOUMX
edexkriB peanisytorbest uepes AT -peuentopu [2]. Tak,
reMoguHaMiuHuii edekt Ang Il depes mito Ha cymUHHUIA
TOHYC, 1 30KpeMa Ha MOJIYJISILIiI0 TOHYCY apTepios, CIpu-
sI€ TATPUMILL KITyOOUYKOBOI (pinbTpallii y HedpoHi, a nmpu
3MEHIIIeHHI KiJIbKOCTi 1iF0unX HEPPOHIB — PO3BUTKY BHY-
TPILIHBOKITYOOUKOBOI TinmepTeHsii it rimepdinbrparii [3].
3 iHmoro OOKy, HereMoaMHaMiuHi e(peKTH 3a0e3MeuyioTh
nito Ang II Ik moTy>XHOro iHAYKTOpa (haKTOpiB POCTY: BiH
MOCHUJIIOE €KCIIPECilo B MOAOIMTAX i Me3aHTiaIbHUX KIIiTH-
Hax KJIyOOuKiB TpaHchopMYyloUuoro dakropa pocty Oera,
CYIMHHOTO €IliTeJ1iaJIbHOTO i TPOMOOLIMTapHOTO (haKTOPiB
POCTY, YHACTIOK YOTO IMPUCKOPIOIOTHCS aIlOITO3, MaToI0-
riyHa cTpyKTypHO-(pyHKIiOHaJIbHa Tiepedyn1oBa HUPKOBUX
KJIiTUH, iX picT Ta npoJidepartris [4]. Takum unHoM, Ang 11
30UIBbIITYE eKCITPECio i CMHTE3 MO3aKJITUHHOIO MaTPUK-
CY, 110 IPU3BOIUTH 10 HOro HAKOMMUYEHHS i MOAAbILIOTO
po3BUTKY hiGpo3y [3, 3, 6].

KpiM TOro, ofHuUM i3 MeXaHi3MiB PO3BUTKY AUCHYHK-
1Iii HUPOK BBaXKAIOTh aKTUBALIil0 MaKpodariB i (parouTosy
min BriuBoM Ang 11, 1110 mocuittoe 3amajbHUE KOMITOHEHT
MPSIMOTO TEMOIMHAMIYHOTO TOUIKOIXKEHHS MOJOUMUTIB i
Me3aHTiaTbHUX KJIITUH TIPU TineppeakTUBHOCTI peHaJIbHOT
PAC [5]. Hapeuuri, Ang I1 ctumynioe yTBOpeHHSI HaITHUP-
HUKaMJ MiHEepaJIOKOPTUKOIAY aJdbIOCTEPOHY, SIKMU (K i
€HJ0TeNiH-1) 3alyyaeThcsl 1O MPOLIECY PEMOETIOBAHHS
HUpOK. binbie Toro, yctaHoBiaeHO npsiMuii BiiuB Ang 11

Ha IMIPOHUKHICTh KJTyOOUKOBOI MEMOpPaHU i pO3BUTOK IIPO-
TeiHypii — He3aJeXHOTro i BeJbMM 3HAYYIIOro (akropa
MpOrpecyBaHHs peHaJIbHOI MaTOJIOTIi.

Otke, 3 OIJISIAY Ha MPOBIAHY POJIb FeMOIMHAMIYHUX Ta
HereMoIMHaMIiYHUX edeKTiB BHyTpillHboHUpPKOBOi PAC B
iHiliallii Ta mporpecyBaHHi He(PpPoCcKIIepo3y i TyOyI0iHTep-
cruiianbHoro ¢ioposy [2, 7—10] ocobnuBoi yBaru morpe-
Oye BUBYEHHS XapaKTepy 3aTy4YeHHs BHYTPilLIHBOHUPKOBOT
PAC 10 po3BUTKY OOHOTO 3 HaliCepHO3HIIINX MiKPOBaCKy-
JISIPHUX YCKJIAJAHEHb LIYKPOBOIoO AiadeTy — Aia0eTUYHOIro
YpaXXeHHSI HUPOK, YacTKa SIKOT0 cepell TPUYMH TepMiHalb-
HOI HMPKOBOI HEMNOCTAaTHOCTI IIIOPOKY HEBIMMHHO 3POCTAE
[11]. ¥V koMruleKCHOMYy MaToreHe3i miaOeTUYHOI HUPKU,
1110, OKpiM TOPMOHAJIBHUX Ta TEMOAMHAMIYHMX, BKITIOYAE
CMaaKOBUIA, META0OJIYHUIA, IMyHHMIA Ta iHIII KOMITOHEH-
T, 0e33alepevyHol0 3aJUIIAETLCI POJIb TiMepriiiKeMii SK
OCHOBHOTO iHillitoBaJIbHOTO (haKTOpa B JIAHIIIOTY peaKlliit,
10 MPU3BOJSTh 10 CTPYKTYPHUX Ta (QYHKUIOHATBHUX pe-
HalbHMX po3iamiB [11]. BomHouac KomIieHcamiss ByTJie-
BOJIHMX TIOPYILIEHb Ha OKPEMHUX CTaisIX 3aXBOPIOBAHHSI HE
31aTHA 3a0e3MeUYnTy HOpMAaji3allilo HUPKOBMX (DYHKIIIH.
CuHXpoHHaA B3aeMomis TrinmepriikeMii Ta akTtuauii PAC
MOXK€ MOCUJIIOBATU BILUIMB Ha Pi3Hi CUTHAJbHI LUISIXU, 1110,
3pellITO0, PU3BOIUTD JI0 BUHUKHEHHS Ta MPOTrPECyBaHHS
NiabeTMYHOTO YpaKeHHsT HUPOK [12].

3 oryisiay Ha 1€ MEeTOK HAIlloTO JOCJiKEHHS CTalIO BU-
BueHHs pojii PAC y nopyliiieHHi eKCKpeTopHOi (hyHKILiT HU-
POK B IMHaMIlli aJOKCaH-iHIYKOBAHOI'O €KCIIEPUMEHTAJIb-
HOTO 1IyKPOBOTO J1ia0eTy.

MarTtepiaAu Ta meToamn

JlocmimKkeHHsT TIpoBeleHi Ha 78 cTaTeBO3PiIMX HeEi-
HIMHUX camusgx Oinux mypiB, macow 0,18—0,20 kxr, SKuUxX
YTPUMYBAJIHU 3a iIeHTUYHUX CTAHIAPTHUX YMOB BiBapilo.
ExcniepumeHTanbHuit mykposuit niadet (ELJI) monento-
BaJll IUISIXOM OTHOPA30BOTO BHYTPIllIHbOOUYEPEBUHHO-
ro BBeACHHs 48 TBapuHaM po34nHY ajokcaHy (Alloxan
monohydrate, «Acros Organics», Benbrisg) 160 mr/xr
Macu Tija TicJisi TornepeaHboi 12-roAuHHOI AeTnpuBalii
i mpu 30epexxeHoMy aocTyIi a0 Boau. Yepes 10, 25 ta
45 nib micns yBeaeHHs AiabeTOreHHOI pedoBUHU 24 11ypu
BUBOJIMJIM 3 eKcriepuMeHTy (rpyma 1). 3 MeTorw BHM3Ha-
yeHHs1 pojii PAC y maToreHesi peHaJlbHUX AUCQYHKILIN
Ha TJIi LIyKpOBOTO HiabeTy 24 anoKcaH-Aia0eTUIHUM II1y-
pam (rpyna 2) Ha 11, 26 Ta 46-if IeHb eKCIIEPUMEHTY (IT0
8 TBapWH y KOXHIill IArpyIi) BHYTPIIIHHOOUYEPEBUHHO
BBOJIMJIM BOAHUI PO3YMH iHriOiTOpa aHTiOTEH3UHIIEpe-
TBOpiotouoro pepmenty (IAIID) kanronpuny (Kaptopril,
KPKA, Crnosenis) 10 mr/kr macu Tina. Yepes 2 ronuHu
micist BBeneHHs iATT® BciM IypaMm 3 aJlOKCAaHOBUM jia-
0ETOM BiIITOBITHOI TPUBAJIOCTI, a TaKOX 30 KOHTPOJIHHUM
(iHTakTHUM) TBapruHaM (1o 10 y KOXHiil rpymi Ha KOXHil
CcTamil eKCIepUMEHTY) IPOBOAMIN HaBaHTAaXKeHHS BOIOIO
B 06’emi 5 % Mmacu Tina, ceuy 30Mpasiv YIIpoIoOBXK 2 TOIVH,
3/1iliCHIOBAIM €BTaHA3i10 NUISIXOM JeKariTalii il JeTKum
edipHM 3HeOONOBaHHIM. Y mpobax KpoBi, BimiOpaHoi
B MOMEHT JeKamiTallii TBapuH, BU3HAYaJu pPiBEHb IJIIO-
KO3M Ta BPaxOBYBaJIM B TOAJBIIOMY JUIIE IMOKA3HUKH
IIypiB 3i CTiiiKOIO TimepriikeMmi€lo, 110 TepeBUIIyBaia
7,0 MMOJIB/ 1.
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Ilomanpmumii aHami3 mpood cedi Ta IUIa3MU KPOBi TO-
3BOJIMB OLIIHUTHU JIil0 CYIMHHO-KJIYOOUKOBOTO amapary
HUPOK KiipeHc-meTonoMm [13]. Ilicas ouiHKKA BOTHOTO iH-
JMYKOBAHOTO 2-romuHHOrO Aiypesy (B mui/100 r macu Tina
3a 2 TOAMHM) pO3paxoByBaju 3HAUEHHS BiTHOCHOI pead-
copOI11il BOAM, a TAKOX IIBUAKICTh KIIyOOUKOBOI (hijibTpalii
(LLIK®) 3a kyipeHCOM eHAOTreHHOro KpeaTuHiny [13], mist
YOro KOHIIEHTpAllil0 OCTAaHHHOI'O BU3HAYAIM B peaxilii 3
MKPUHOBOIO KUCIIOTOIO B cedi (3a MeToanKoto DomiHa) Ta
B IJ1a3Mi KpoBi (3a MmeTonukoio A.K. Mep3oH). YmMicT 6inka
B ceYi BU3HAYAIM CYJb(OCaTiUIOBUM METOIOM, IMOKa3-
HUK eKCKpellii OilKa CIiBBITHOCUIN 3 OAWHUIICIO Til040-
ro HedppoHa (aOCOMIOTHI ii BeTMUMHM TIepepaxoByBald Ha
100 mxu1 k1y6ouKoBoro dinsrpary) [14].

CratucTuyHa 00poOKa OTpMMaHUX NaHMX 3MiliCHIOBA-
Jlach i3 BU3HAUEGHHSIM CepeIHbOI BEJIMUMHU, CTAHIAPTHUX
BinxuiaeHb. sl OLIIHKM BipOTiIHOCTI Pi3HMII MiX IOCITi-
JDKYBaHUMM TPYIHaMU 3aCTOCOBYBAJIM HeTlapaMeTPUIHUI
paHroBuii kputepiii MaHHa — YiTHi 3a aJropuTMamu,
110 peajizoBaHi B KOMIT'IOTepHill mporpami Statistica for
Windows, version 8.0.

JocnimkeHHsT OpPOBOAWIMCS i3 JOTPUMAHHSIM IIO-
noxenb Jupektusu €EEC Ne 609 (1986) Tta Hakazy MO3
Vkpaiau Ne 690 Bix 23.09.2009 p. «I[1po 3axomu momo mo-
JIAJIbIIIOTO YIOCKOHAJIEHHS OpraHi3alliiHuX HOPM poOOTH
3 BUKOPUCTAHHSIM €KCIEPUMEHTATbHUX TBApUH» Ta ITiCJIst
MO3UTUBHOTIO BUCHOBKY KOMicii 3 6ioMeIUYHOI eTUKU TIPU
BAH3Y «bykoBUHCHKUIT AepXKaBHUIT MEIUIHUI YHiBEp-
cureT» (mpotokosa Ne 2 Bin 19.02.2020).

PesyabTaTH

AHauti3 3MiH QyHKIUi HUPOK micast hapMaKoIOriyHOi
61okany BHYTpiltHboHUPKOBOI PAC y 11ypiB 3 11-aeHHOIO
MOJIEJITIO aJJOKCAHOBOTO J1iabeTy MoKa3aB BiporiaHe 3poc-
TaHHs aiype3y Ha 66,7 % 111010 KOHTpoJIio Ta Ha 42,9 % —
1IO/I0 aJIOKCaH-NiabeTHYHUX 1IypiB rpynu 1 (tabn. 1).
IMoni6Ha TenmeHuist crocyBanacs i LIIK®, sika 3pocrana
y TBapuH Li€i rpynu y 2,1 pa3a MOpiBHSIHO 3 iIHTAKTHUMU
mypamu i B 1,5 pa3za — MoOpiBHSIHO 3 ajlOKCaH-JiabeTnu-
HuUMU 1rypamu rpynu 1. Ilpu 1iboMy cltin 3ayBaxkKuTH, 110
(apmakosioriuna 6sokana PAC mpakTuyHO He BIUTMBaIa
Ha iIHTEeHCHUBHICTb BiTHOCHOI peadbcopOliii BOIM B aJTOKCAH-
nmiabeTmuHMX 1IypiB. BogHoyac KoHIEHTpaiitHU# iHOEKC
€HJIOTeHHOT0 KpeaTUHiHY y TBapWH ITiCJIsl BBEJACHHS Karl-
torpuuty Ha 10,1 % 3pocTaB 1110710 BiATTOBiTHOTO TTOKA3HH-
Ka aJIOKCaH-/1ia0eTUYHMX 111ypiB rpynu 1.

YcraHoBeHi HaMu BxXe Ha 11-Ty moOy micas iHAyKIii
aJIOKCAaHOBOTO miabeTy o3Haku Tinmepdinbrpamii [15—17]
Y3ro/KYIOThCS i3 3aTaIbHOBIIOMUM JUIS IIYKPOBOTO /1iabeTy
rinepaMHaMiyHUM (pyHKIIIOHAJBHUM CTaHOM HUPOK, KOJIN
KJ1yOO4YKOBa rinepdiibTpallisi CyrpoOBOIKYETCSI 3pOCTaH-
HsIM 00’eMy KiHI1IeBoi ceui. ['imepdinbrpaliist He JuIle BU-
HUKAE 32 TeMOJIMHAMIYHUX Ta MeTaOOIiUHUX TTOPYIIEHb, a
11Ie i CIIyTy€e HalOiIbII pAHHBOIO 03HAKOIO MOPYIIEHb BHY-
TPIIIHHOHMUPKOBOI TeMOAMHAMIKM, IO 30epiraroTbcs Ha-
BiTh 32 yMOBU €(heKTHBHOI €TIOTPOITHOI Ta TaTOreHETUYHOT
Tepamii. 3a TaHUMU YUCIEHHUX OOCTiIKEeHb, rirnepoilb-
Tpallisi € MPOSBOM BHYTPIlTHHOKIYOOUKOBOI TinepTeH3il
Ta 3pOCTaHHS TiIPOCTATUYHOTO TUCKY B KIIyOOUYKY BHACITi-

Tabnnys 1. XapaKTepucTuka eKCKpeTopHOi BisiIbHOCTi HUPOK y LLypiB 3 11-AeHHUM anoKcaH-iHAyKoBaHUM
eKcriepumMeHTanbHUM giabetom 3a ymoB ¢hapmakosoridHoi 6nokaaun PAC (X £ Sx)

lpyna, KinbKicTb TBApUH
KOHT oJib, _ - 11-neHHm7|
Moka3Huk n =p10 an OKl;H%eB:I;MA“ia6eT anokcaHoBuWNA gia6er +
(rpyna1),n=8 Ka"T°"p:’; (srpV"a 2),
4,90 + 0,41
Liypes, mn 3a 2 rof 2,94 + 0,15 3’491%%’;6 p < 0,01
p<b p,< 0,05
755,31 + 62,08
LLIBnakicTb kny6o4koBOi dpinsTpadii, Mkn/xe | 355,06 + 19,83 515’62013?’36 p < 0,001
p<b p,< 0,05
KoHueHTpauinHUIA iHOEKC eHO0reHHOro 14.52 + 0.35 18,19 + 1,87 20’02>%"i’38
KpeaTuHiHy, og. e p> 0,07 g > 0’ 9
1 y
94,30 + 0,65
BigHocHa peabcopbuis Boan, % 93,08 + 0,17 94’136"&49 p>0,1
p ) p1 > 0,9
0,100 + 0,008
KoHueHTpauis 6inka B cedi, r/n 0,067 = 0,001 0’093386204 p < 0,001
p ’ p1 > 0,6
0,481 + 0,049
EKckpeLiis 6inka, Mr 3a 2 rog 0,197 + 0,010 0.335 + 0,023 p < 0,001
p<0 p, < 0,01
CraHpapTuadoBaHa ekckpedis 6inka, 0.056 + 0.001 0,067 + 0,005 0’067:00é01 0
Mr/100 MKN Kny60o4KOBOro ginbtpary ’ - p < 0,05 ;F)) - 05
1 ’

TMpumiTkn: oyiHKy MiXKrpyrnoBux BigMiHHOCTeN 34IICHIOBanu 3a JOMOMOIow HernapameTpnyHoro Kpurepiro Man-
Ha — YiTHi; p — BiporigHicTb PO36iXHOCTi NOKa3HMKIB NOPIBHIHO 3 KOHTPOJIeM; P, — BIPOriAHICTb PO36iXKHOCTI

noKasHuKiB 3 rpynoro 1.
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IOK IrcOaaHCy CUCTEMU PeTyJIsIiii ToHycy adepeHTHOI Ta
edepeHTHOI apTepio Mpu IyKpOBOMY JiabeTi, 1110 BU3Ha-
yae inteHcudikaiiro LIHIK® [18—20].

HagiTph gKII0 posmisimaté KIyOOuKOBY Tinmepdinbrpa-
Lito K rpaHMYHO BUCOKUii piBeHb IIIK® mist okpemoi
HUPKH, CJIiI BpaXOBYBaTH ii 3MATHICTb MO IIe OLTBIIOI iH-
TeHcudikalii KIryooukoBoi (ijbTpallii Mmif BIUIMBOM Bill-
MOBITHUX CTUMYJB (HAaBaHTaXXCHHS OiLIKOM, YBEOEHHS
OKpEeMHUX aMiHOKUCJIOT, TJIIOKaroHy Tolo) abo 3a MiHiMi-
3allil 00MeXXyBaJIbHUX BIUTUBIB (¢papMaKoJsioriyHa 0o0Kaaa
PAC). Takum yrHOM, ctumysiboBaHa LITK® moxe ciyry-
BaTU BigoOpaXeHHSIM (DYHKIIIOHAJIBHOI Ta aHATOMiYHOI
LUTICHOCTI HUPKOBOI MapeHXiMM, CBITUMTh PO HASIBHICTh
«HUPKOBOTro (yHKIioHasbHOTO pe3epBy» (HDOP). Oome-
KeHHsI abo BimcyTHicth H®P (BiacyTHicTh 30ilbllIEHHS
IIK® a6o i oOMexXeHHS y BiIMOBiAb HA CTUMYJISILIIO) €
MapKepoM rinepdinbrpaltii.

Otxe, npupict IIIK® ta 3pocTaHHS BOIHOTO iHIYKO-
BaHOTO Jiype3y 3 MPakKTUYHO HE3MiHHOI iHTEHCHUBHIC-
TI0 peabcopbuii Bogu Ha 11-menp ELLJI, xonu Ha Tii 3a-
CTOCYBaHHSI KamNTOMNPWIY TMPUTHIYYIOTbCS OOMEXYBaJIbHi
BIUIMBU JIOKaJbHO-HUPKOBOi PAC Ha TOoHyC vas efferens,
BKa3ylOTh Ha TeMOAMHaMIidYHO-Tirepnepy3iiHuii Xapak-
Tep CEYOBUJIJIEHHSI Ha MOYaTKOBii cTaaii po3BuTKy ELLL
3a 30epexeHoro H®OP. Came ¢yHKLUiOHaIbHA Tilepau-
HaMIiYHICTb HUPOK, a HE IaToJIoTiYHa aKTHUBallisl BHY-
TpiltHboHUPKOBO1 PAC BM3Havyae xapakTep KIyOOYKOBOI
rinepTeHsii Ta rinepdinbTpailii, 3a SIKUX 3HAYHO 3POCTAE
HaBaHTaXEHHSI Ha TyOYyJIOLIMTH, TOB’s13aHe 3 HEOOXimHic-

TIO TTIOCWJIEHOI peadcopOliii KOMITIOHEHTIB HaAMipHOI KiJib-
KOCTI yIbTpadiETpaTy, y TOMY YKCII OiIKiB. Tak, KOHIIEH-
Tpallisi 6iJIka B ceui TBapWH ITiCJIsT BBEACHHS KallTOIPUITY
Ha 49,3 % nepeBulllyBaja MOKa3HUK iHTaKTHUX IIypiB,
BOJHOYAC €KCKpellisl Oijka 3 ceueto 3a ¢hapMaKoJIOTiuHOT
osnokanu PAC BusBmiaca Ha 43,6 % BHILIOIO 3a BiAIIOBII-
HU ITOKAa3HUK aJ0KCaH-IiaOeTUYHUX IIypiB Ipynu 1 Tay
2,4 pa3a nepeBullyBajla KOHTPOJbHUI piBeHb. BomHouac
MPUBEICHHS 3a3HAYEHOT0 NMTOKa3HUKa 10 OAUHMUILL Ai1040TO
HedpoHa BipoTiIHUX 3MiH eKCKpellil Oiika cepel1 aToKCaH-
NiabeTMYHMX IIypiB 000X I'pyIl HE BUsIBMJIA. TaKUM UMHOM,
PO3BUBAOYMCh Ha TJi BUPAKEHOI peHabHOI rinepdijib-
Tpallii 32 yMOBM MOOii3alii BCiX (pyHKIIOHYIOUMX HeDpo-
HiB Ha MaKCUMyMi (PyHKIIIOHAJTbHOTO HUPKOBOTO PE3EPBY,
3arajibHi BTpaTu OiJika, SIKi MM CIIOCTEpIraEMO B paHHiii
nepion exkcrepuMeHTtaiabHoro ILIJI, € 3mebiiablioro Ha-
CJTiIKOM 30UTbIIEHHS IIBUIKOCTI KIIyOOUKOBOI (ijibTpaliii
i3 3pocTaHHSIM (iIbTpaLliitHOTO 3aBaHTaXKEHHSI HepoHa.
Otxe, BUHUKAE (hEeHOMEH TepeBaHTAXKEHHSI TPaHCIIOPT-
HUX CHUCTEeM peadcopOllii y MPOKCUMAIbHUX KaHAJBIISX 3a
iX CTPYKTYpPHOI HEYIIKOIKEHOCTI.

Jns GyHKIIOHAIBHOIO CTaHy HUPOK Ha 26-i IeHb
PO3BUTKY aJIOKCAaHOBOIO AiabeTy Ha TJIi (papMaKoJOoriyHol
onokamn PAC Oyno xapakTepHe He3HAYHE 3MEHIICHHS
00’eMy KiHIIEBOI cedi, SIKWIi, OHaK, 3aTuiIaBcsd Ha 8,8 %
OiTBIIMM 3a TOKA3HUK iHTaKTHMUX TBapuH (Tabj. 2). AHa-
JIOTiYHA TEHIIEHIlisl cTocyBaslacsl i iIHTEHCUBHOCTI TJIoMe-
pynspHoi (inbrpaliii, ika, 3MeHIyoYnch Ha 19,2 % micns
BBEIIEHHSI aJIOKCaH-ia0eTUYHUM IIIypaMm KarToIpuy, 3a-

Tabnuys 2. XapaKTepucTuka eKCKpeTOpHOI AisssIbHOCTi HUPOK Y LLypiB i3 26-A€HHUM asloKcaH-iHAYyKOBaHUM
eKcriepuMeHTanbHUM fiabeTom 3a ymoB ¢hapmakosioridHoi 6nokaaun PAC (X £ Sx)

pyna, KinbkicTb TBapuH
v 26-aeHHUN
Moka3HuK Ko: ';p1o 61 = anomz:g;%i:%":iw or anoxcaugsuﬁ piaGer +
(rpynai),n=8 KanTonpr:u; (srpyna 2),
3,72 + 0,11
Oiypes, mn 3a 2 rog 3,42 + 0,12 3’83:001’17 p>0,1
p>5 p,>0,6
1512,97 + 39,48

LLBunakicTb kny6o4koBoi inbTpadii, Mkn/xs | 423,51 + 21,80 1804’820 16316’53 p < 0,001
p<b p, < 0,01

KoHueHTpauinH1in iHOEKC eHaoreHHoro 14.87 + 050 57,31 + 2,84 48’2901010’?9
KpeaTuHiHy, of. e p < 0,001 % <005

| )

97,95 + 0,06
BigHocHa peabcopbuis Boan, % 93,20 = 0,27 98’2<2010%’110 p < 0,001
p<b p, < 0,05

0,101 + 0,002
KoHLeHTpaLiist 6inka B cedi, r/n 0,088 = 0,002 0,094 = 0.002 p < 0,001
p<b p, < 0,01

0,376 + 0,009
Ekckpeduis 6inka, Mr 3a 2 rog 0,302 + 0,013 0’3524‘6%’?7 p <0,01
p<0 p,>0,4

CraHgapTudoBaHa ekcKpeLis 6inka, 0.072 + 0.003 0,020 + 0,001 0’02<5 380201
Mr/100 MKn Kny60o4KoBOro dinsTpaty ’ - p < 0,001 F[)) < 6 01

; ,

TMpumiTkn: oUiHKY MiXXrpynoBux BigMiHHOCTeV 34iMICHIOBanun 3a 4ONOMOror HenapaMmeTpu4yHoro Kpurepiro Maw-
Ha — YiTHi; p — BiporigHicTb PO36iXHOCTi NOKa3HUKIB BIAHOCHO KOHTPOSIO; p, — BIiPOrigHICTL PO36GIXKHOCTI no-
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JIAILIANIaCh, OJHAK, Y 3,6 pa3a BUILIO0 3a moka3Huk [IIK®
iHTAaKTHUX TBapyWH. BogHoyac BiporimHO 3MeHIIyBajach i
BimHOCHA peabcopOl1isi Boay Ha TJIi ¢hapMaKOJIOTidYHOI 0J10-
kamgu PAC (Ha 0,3 %). [1pu oMy 3a il KanTONpUIy KOH-
LIEHTpaLiiHU}I iHAEKC €eHIOT€HHOIO KpeaTUuHiHy y Ipymi 2
TBapuH 3 26-neHHuM ELLJL miciiss BBeIEHHSI KanTOIPUIY
OyB Ha 14,5 % MeHIIUM 3a BilITOBITHUI TTOKA3HUK aJTOK-
caH-mia0eTnyHMX TBapuH rpynu 1 (ta 'y 3,3 paza HIZKIUM
3a piBeHb KOHTPOJTIO).

VBeneHHs TBapuHaM 3 26-I¢HHUM aJJOKCAaHOBHM Jia-
0eTOM KarlTOMpPWIy HEe CYIPOBOKYBAJIOCS aHTUIIPOTEi-
HYPUYHUM e(PeKTOM: eKCKpellisl OiKa Ta KOHLEHTpallis
OiJIKa B cedi TBapWH I'pyIH 2 BipOTimHO He Bimpi3HsUIACS
BiJl BIITIOBIZHMX MOKA3HUKIB aJIOKCaH-/1ia0eTUYHUX TBa-
puH rpynu 1 i HaBiTh BUSBUJIA TEHASHIIIIO 10 3pOCTaHHS,
3HAYHO TIePeBUIIYI0YM KOHTPOJIbHI 3HaU€HHS (BiAMOBII-
HO Ha 24,5 ta 14,8 %). Pa3om i3 TUM cTaHmapTH30BaHa
3a K® gBoroguHHa nmpoTeiHypid 3a Ail KanToNpuiy IIij-
BulIyBajacs Ha 25,0 % 1mopo ii 3HaueHHs y rpymi 1, 3a-
JIMIIAIOYKCh, ONHAK, Ha 65,3 % MEHIIOI 3a IMOKa3HUK
IHTaKTHUX TBApUH.

Takum yrHOM, TpuBaja rinepdinbrpallis i3 3aaydeH-
HSIM MaKCHUMaJIbHOI KiJIBKOCTI Hi€BUX He(PPOHIB Iiepe-
BOJUTD 1X Y HECTIPUSATIUBUIN PeXUM (DYHKIIIOHYBaHHS Ha
MeXi (PYHKIIOHAJbHUX MOXJIMBOCTEM 3 HAIIMIIKOBUM
HaBaHTaXXEHHSIM 3a PaxyHOK PO3IIMPEHHSI TPUHOCHMUX
CynMH, rinepnepdysii Kiiy0ouKiB, KOHCTPUKIIi BUHOCHUX
apTepioJi, 1110 BUKJIMKAE KITYOOUKOBY TillepTEH3II0.

O6roeopeHHs

JlexoMmmeHcallisi aBTOperyJsiiii HUPKOBOTO KpOBO-
TOKY 3a TMPUHIIMIIOM KaHaJIblIEeBO-KJIYOOUKOBOTO 3BO-
POTHOTO 3B’SI3KY IMOCUJIIOE HaBAHTAXKEHHST Ha 3aJIUIIKOBI
¢yHKIiOHaIbHI HEe(GPOHM 3 HACTYNHUM 3MEHILEHHSIM
peHanbHOi Macu. Takum uyuHOM, oO6MexkeHHs LIIK®,
KOHUEHTPALIMHOrO iHAEKCY EHIOTeHHOIro KpeaTUHiHY
Ta 00’eMy KiHIeBOl ceui 3a 26-geHHoro ELIJI cBiguuTh
npo BucHaxxeHHs1 HOP ta maTojoriyHy akTHBallil0 BHY-
TpittHbOHUPKOBOi PAC, 1110 He yCyBa€eThCsI 3aCTOCYBaH-
HSIM KarToINpuiy. 3a PO3BUTKY 3a3HaUCHUX MOYATKOBUX
MposiBiB Tinepriepdy3iiiHOro ypakeHHsSI HUPOK KOXHUIA
nirounit He()poH BTpavae Oisblle Oiika He JIMIIe TOMY, 110
Ha HbOTO 301JIbIIYETHCSI HABAHTAXKEHHSI 32 paXyHOK (Dijib-
Tpalii i1 BUHUKAE MEePeBUILIEHHS «IIOPOry peadbcopOirii»,
a W yHacJilnoK yIIKOMIXKXEHHs KIyOOUKOBO-KaHAJIblLIEBOTO
Oap’epa 115 OiNIKiB Ta oOMexXeHHsT peadbcopOiliiiHoro mo-
TeHIiaTy He(ppOHiB.

Jns (GyHKIIOHATBHOTO CTaHy HUPOK Ha 46-il JeHb
aJIOKCaH-iHAYKOBAaHOTO Mia0eTy ITiC/isl BBEASHHsS KaIlTo-
Mnpuity Oysia xapakTepHa TeHACHIIisI 10 0OMEeXEHHs ceuo-
BUIIEHHSI — JAiype3 aJoKCaH-Iia0eTUYHUX TBApMH Ili€l
TPYIHU 3MEHIITyBaBcst Ha 7,2 % i MpaKTUIHO JOCSTaB PiBHS
IHTaKTHUX I1ypiB, CYMPOBOIXYIOUUCH 3MEHIIEHHSIM Bifl-
HOCHOI peabcop6buii Bogu (ta6m. 3). BaximBo BimmiTu-
™, mo [IITK® micas BBeAeHHs KanTOMPUIY Xo4a BCe Ie
nepeBulllyBajia y 2,3 pa3a MOKa3HUK iHTAaKTHUX TBapMH,
npote Ha 21,3 % 3HMKyBalacs BiTHOCHO PiBHS aJlOKCaH-

Tabnuys 3. XapakTepucTuka eKCKpeTOpHOI AisssIbHOCTi HUPOK Y LypiB i3 46-A4€eHHUM asloKcaH-iHAYyKOBaHUM
eKcriepumMeHTanbHUM fliabeTom 3a ymoB ¢hapmakosoridHoi 6nokaaun PAC (X = Sx)

Fpyna, KinbKicTb TBapuH
KoHTponb, 3 - 46-peHHuN
MNokasHuk n =p10 an oxggﬂiiw:ﬁ“n“iﬁer anokcaHoBwii fiabeT +
(rpynai),n=8 KanTonprl:u; (srpyna 2),
3,34 £ 0,29
Liypes, mn 3a 2 rog 3,28 £ 0,22 3’60:001’12 p>0,9
P> p,>0,5
996,71 £ 55,09
LLiBnakicTe kny604koBOI pinbTpadii, Mkn/xs | 424,44 + 41,77 1267’2601010114’36 p < 0,001
p<b p, > 0,07
KoHLeHTpauiiH1i iHOEKC eHA0reHHOro 15.32 + 0.61 42,30 + 3,39 37’26010%’:31
KpeaTuHiHy, og. e = p < 0,001 pp >’0 5
; )
97,11 £ 0,37
BigHocHa peabcopbuis Boau, % 93,38 + 0,26 97’21010%’124 p < 0,001
p<b p,>05
0,136 + 0,026
KoHueHTpauis 6inka B cedi, r/n 0,066 + 0,0004 0’142386207 p < 0,001
p<0U p,>0,1
0,440 + 0,069
Ekckpeuis 6inka, Mr 3a 2 rop, 0,218 + 0,016 0’5233(())(’)226 p < 0,05
p<0 p,>0,2
CraHpapTuadoBaHa ekckpedis 6inka, 0.053 + 0.002 0,043 + 0,003 0’044:001006
Mr/100 Mkn kny6o4KkoBoro dinsTpaTy ’ - p <0,05 g > 0’ 8
; )

TMpumiTkn: oyiHKy MiXKrpyrnoBux BigMiHHOCTeN 34iICHIOBanu 3a JOMOMOIow HerapameTpuyHoro Kpurepiro Man-
Ha — YiTHi; p — BiporigHicTb PO36iXHOCTi NOKa3HUKIB BIAHOCHO KOHTPO/IO; p, — BIPOrifHICTL PO36GIKHOCTI no-

Ka3HukiB 3 rpynoto 1.
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nmiabeTnuyHMX mIypiB rpynu 1. Ilicas BBemeHHST KaITOIpH-
JIy CToCTepirajiocss CTaTUCTUYHO HEBIpOTiIHE 3MEHIIeH-
Hs (Ha 10,3 %) KOHILIEHTpaLifHOTO iHIEKCY €HAOTeHHOTO
KpeaTUHiHY BiIHOCHO PiBHSI aJIOKCaH-Aia0eTUUHUX 1IIypPiB
rpymnu 1, skuii Bce 11e y 2,5 pa3a nepeBUIITyBaB KOHTPOJIb-
He 3HAYEHHSI.

BBenenHs miypam 3 46-IeHHUM aJOKCAaHOBUM Jiale-
TOM KamNTOIPWJIYy MPHU3BEIO A0 HE3HAYHOTO 3MEHIIEHHS
KOHIIeHTpalliil 6isika B ceui (Ha 7,5 %). AHTUTIPOTETHYpUY-
HY TEHIEHIIiI0 y TBapUH 1€l eKCIIepUMEHTaIbHOI TPy
MITBEpIKYE 3MeHIIeHHsT Ha 16,7 % ekckpelii Gilka 3
ceyelo, Pa3soM i3 TUM MPUBEACHA 10 OAUHULI Lil04oro He-
(dpoHa OCTaHHS MPAKTUIHO HE BiIpi3HsIacs Bil ITOKa3HU-
Ka aJIoKCaH-iabeTUYHUX I1ypiB rpynu 1.

OTxe, TpuBaluii BIJAMB HaAMipHOI aKTHUBHOCTI
HUpKOBOi TKaHWHHOI PAC, iMOBipHO, CYIpPOBOIXY-
€TbCS CTPYKTYPHUMMU 3MiHaAMU aepeHTHUX apTepiol,
110 TIPU3BOMASATH IO 3BYXKEHHS iX TIPOCBITY Ta HapocTa-
0401 IIIOMEPYJSPHOI Ta TyOyJIOIHTEpCTULIHHOI i1eMmii.
VY vacTuHi 3aIMIIKOBUX HeQpOHiB 30epiraeTbcs heHo-
MeH rinepdinpTpailii, KoTpuii BimoOpaxae KoMmeHca-
TOPHY peaklililo, CKepoBaHy Ha 30epekeHHS 3ad0Bijlb-
HOro 00’eMy riaoMepyispHoi reMoguHaMmiku Ta LHIIK®.
OnHak KOMIIEHCATOPHE 30iJbIICHHS TJIOMEpPYJISPHOTO
TUCKY iCTOTHO 3MiHIOE XapakKTep IOpylIeHb HUPKOBOI
aBTOPETYJISALIT Yy illleMiYHO HEeYIIKOIXEeHUX HedpoHax,
iHilio04M rineprpodivyHi (npoaipepaTuBHi) mpouecu
B HUX.

BucHoBKMU

Pesynbpratu nocnimkeHHs 103BOJISIIOTh i T BUCHOBKY,
1110 TTOYAaTKOBUI eTar (popMyBaHHSI peHaJIbHUX MOPYIIEHb
3a aJlokcaH-iHaykoBaHoro EILJI moB’sa3aHuii i3 reMonuHa-
MigHO-Tinepriepy3iiHUM XapakTepoM (PYHKIIIOHYBaHHS
HUPOK 3a 30epexxeHoro HOP Ta cTpykTypu KiyObOUuKOBO-
KaHaJIbLIEBOTO anapary HUPKW, aBTOPETYISITOPHUX MeXa-
Hi3MiB. 3a3HaueHi KOMMeHCaTOPHO-(YHKIIOHAIBbHI 3MiHU
(YHKIII# HUPOK MOCTYNOBO YCKJIAIHIOIOTHCS BUCHAXKEH-
HsiM HOP Ta maro1orivHoI0 aKTUBALi€}0 BHYTPILIHBOHUP-
koBoi PAC i3 momanbuium nmporpecyBaHHsIM rineprepdy-
3iHO-IIIEMIYHOTO YpaxKeHHsI HUPOK, 3MEHILIEHHSIM MacKu
(GYHKITIIOHYIOUMX HE(DPOHIB.

Konduikr inrepeciB. ABTOp 3asiBjisie TIPO BiJICYTHICTb
KOH(DIIIKTY iHTepeciB Ta BiaacHOI (piHaHCOBOI 3allikaBlie-
HOCTI IIPH ITiATOTOBIII JaHOI CTATTi.
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Renin-angiotensin system in the regulation of renal excretory function in case
of experimental diabetes mellitus

Abstract. Background. The purpose of the study was to explore
the role of the renin-angiotensin system in the disturbance of re-
nal excretory function in the dynamics of alloxan-induced experi-
mental diabetes mellitus. Materials and methods. The experiments
were carried out on 78 white non-linear mature male rats with
11-, 26- and 46-day long experimental diabetes mellitus caused
by intraperitoneal administration of alloxan (160 mg/kg), against
the background of pharmacological blockade of intrarenal renin-
angiotensin system, induced by intraperitoneal administration of
captopril (10 mg/kg). The study of excretory function of the kid-
neys was provided by the clearance method under the condition
of induced water 2-hour diuresis to determine the clearance of en-
dogenous creatinine, glomerular filtration rate, relative water reab-
sorption, protein content in urine, its excretion. Results. Analysis
of changes in renal function after pharmacological blockade of
the renin-angiotensin system in rats on day 11 of alloxan diabetes
showed a significant increase in diuresis, glomerular filtration rate,
endogenous creatinine concentration index, and protein excretion.
The pharmacological blockade of the renin-angiotensin system had
practically no effect on the intensity of the relative reabsorption of
water in alloxan-diabetic rats. On day 26 of alloxan diabetes after

OneHosuny O.A.

captopril administration, there was a slight decrease in final urine
volume, glomerular filtration rate, relative water reabsorption, and
endogenous creatinine concentration index. At the same time, cap-
topril did not cause an antiproteinuric effect, and protein excretion
even demonstrated a tendency to increase. On day 46 of alloxan-
induced diabetes after administration of captopril, there was a
significant reduction in diuresis, endogenous creatinine clearance
and glomerular filtration rate of rats, as well as in urinary protein
concentration and excretion. Conclusions. The results of the study
allow us to conclude that the initial stage of renal disorders forma-
tion in alloxan-induced experimental diabetes is associated with
hemodynamic-hyperperfusion nature of renal functioning with
preserved renal functional reserve and the structure of the glomer-
ular-tubular apparatus of the kidney, autoregulatory mechanisms.
Mentioned compensatory-functional changes in renal function are
gradually complicated by an exhaustion of renal functional reserve
and pathological activation of intrarenal renin-angiotensin system
with subsequent progression of hyperperfusion-ischemic kidney
damage, a decrease in the number of functioning nephrons.

Keywords: experimental diabetes mellitus; alloxan; captopril; ex-
cretory renal function; intrarenal renin-angiotensin system

BYKOBUHCKIV FOCYAQRCTBEHHBIV MEANLIMHCKA YHUBEDCUTET, I. YHepHOBLbI, YKpanHQ

PEHWH-OHIMOTEH3MHOBAS CUCTEMA B PEeryAsLnn 3KCKPETOPHOM PYHKLUU NoYeK
npu1 3KCNepUMEHTAALHOM CAXOPHOM AuabeTte

Pesiome. Ifeavio uccaedosanus 6b110 U3ydeHME PO PEHUH-
AHTMOTEH3MHOBOW CUCTEMbl B HapyLIEHUM 3SKCKPETOPHOM
GyHKUMM TOYeK B AMHAMHUKE aIoKCaH-WHAYLUMPOBAHHO-
ro 3KCIEPUMEHTAJbHOTO caxapHoro nauabera. Mamepuaast
u memoodst. ViccienoBaHMs BBITOJHEHBI Ha 78 HEJIMHEWHBIX
MMOJIOBO3PENbIX caMllax OejbiX Kpbic ¢ 11-, 26- u 46-1HeB-
HBIM 9KCIIEPUMEHTAIbHBIM CaXapHbIM 1Ma0ETOM, BbI3BAHHBIM
BHYTPHMOPIONTMHHBIM BBeJIeHUEM ajutokcaHa (160 Mr/kr), Ha
doHe dapmakosornyeckoil 0JOKaabl BHYTPUIIOYEUHOU pe-
HUH-aHTMOTEH3UHOBOW CUCTEMbI, MHAYLIMPOBAHHOM BHYTPU -
OpIOIIMHHBIM BBeaeHueM Kantonpuia (10 mr/kr). MUsyyeHue
9KCKPETOPHOM (PYHKIIMK MOYEK OCYIIECTBISIIN KIMPEHC-Me-
TOIOM B YCJIOBHSIX BOAHOTIO MHIYLIMPOBAHHOTO 2-4aCOBOTO
nMypesa ¢ ompejiesieHueM KJIMpeHca SHAOTeHHOTO KpeaTu-
HMHAa, CKOPOCTHU KJIyOOUKOBOU (hUJIBTpALlMU, OTHOCUTEJIbHOM
peabcopOLMK BOIBI, COAEpKaHUS OeTKa B MOYE, €ro SKCKpe-
uuu. Pezyasmamor. Ananus nusMeHeHuit GyHKIIMU MOYEK TIO-
cie papMaKkoJOrnyeckKoil 6;10Kaabl PEeHUH-aHTMOTEH3UHOBOM
CUCTEMBI Y KpbIC Ha 11-i1 1eHb aJoKkcaHOBOTrO quadeTa rmoka-
3aJ1 JOCTOBEPHOE BO3pacTaHue Anype3a, CKOPOCTU KI1yOOUYKO-
BO¥ (UJIBTpALlMU, KOHIICHTPAIIMOHHOTO MHIEKCa SHIOTEHHO-
ro KpeaTUHMHA, a Takxke d3KCKpeuuu oenka. [1pu atom hapma-
Kosioruueckasi 6;10Kajna peHWH-aHTMOTEH3MHOBOM CHUCTEMBI
MPaKTUYECKMN HE BJIMsIa HA MHTEHCUBHOCTh OTHOCHUTEIbHOM
peabcopbLUKM BOABI y ajJlOKCaH-OIMabeTU4YecKUX Kpbic. Ha
26-i1 JeHb pa3BUTUSI AJUIOKCAHOBOTO AMa0ETa MOCIe BBEAEHUS
KanTonpuia HaOJI0aaloch HE3HAYUTEIbHOE YMEHbIICHUE

o0beMa KOHEYHOW MOYM, MHTEHCUBHOCTHU TJIOMEPYJISIPHON
¢GuabTpalMKM, OTHOCUTEIbHON peadbCcopOLMU BOAbI, KOHLIEH-
TPALIMOHHOTO MHAEKCA dHAOTEHHOro KpeaTuHuHa. Bmecrte ¢
TeM KallTOTPUJI HE BBI3BIBAJ AHTUIIPOTEUHYPUIECKOTO 3(h-
(ekra, a skckpelus 6enKa aaxe MPOAEMOHCTPUPOBaIa TEH-
NEHIINIO K yBeandyeHuto. Ha 46-it neHb alToKCaH-MHAYIIUPO-
BaHHOTO Juabera mocje BBeJeHUs KarTornpuia J0CTOBEPHO
CHUDXKQJIMCh TUYPE3 KPbIC, KIMPEHC SHIOTEHHOTO KpeaTUHNHA
U CKOPOCTh KJIyOOUKOBOM (DUABTpPAIIUU, a TAKXKe KOHILIEHTpa-
nus Oejlka B MOYe M ero sKcKpelus. Botéodst. Pe3ynbrarhl
HCCIeIOBaHMsI TIO3BOJISIIOT ClIeJIaTh BBIBOML O TOM, YTO Hayallb-
HBIW 3Tan (OpMUPOBAHUS PEHAIBHBIX HAPYLICHUUN TIPU aj-
JIOKCAH-UHAYLMPOBAHHOM 3KCTIEPUMEHTAIbHBIM CaXapHbIM
nMabeToM CBSI3aH C TeMOAMHaMUYeCKHu-Tureprnephy3uoH-
HBIM XapakTepoM (GYHKIIMOHMPOBAHUS ITOYEK TPHU COXpaH-
HOM TI0Y€YHOM (DYHKIMOHATBHOM Pe3epBe U CTPYKType KIy-
00YKOBO-KaHaJIbLIEBOTO alNnapara MOYKM, aBTOPETYISTOPHBIX
MEXaHM3MOB. YKa3zaHHbIe KOMIIEHCATOPHO-(OYHKIIMOHAb-
Hble U3MEHEHUS (YHKIMI TTOYEK TTOCTETIEHHO OCJIOXHSIOTCS
HUCTOILIEHUEM TOYeYHOTO (hyHKIIMOHAJIBHOTO pe3epBa M TMa-
TOJIOTUYECKON aKTUBALUEN BHYTPUIIOYEUHON DEHUH-AHTU-
OTEH3MHOBOW CHUCTEMBI C MOCIEAYIOIIUM MMPOTPECCUPOBAHU-
eM runeprnep@y3noHHO-UIIEMUYECKOTO TTOPaKeHUsT MOYeK,
YMEHbIIEHUEM Macchl PYHKIMOHUPYIOIIUX HE(DPOHOB.
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YyeyHasi pPEHMH-aHTUOTeH3MHOBAsI cucTemMa

52 Mib>KHOPOAHUIN EHAOKPUHOAOTIHHUIA XKYPHAA, ISSN 2224-0721 (print), ISSN 2307-1427 (online)

Tom 16, N2 8, 2020



Tnposone

m AHTUTPEeOoIAHUN NpenapaT ANnA NiKyBaHHSA
rinepTupeosy 3 xopowwum rpodinem besneku'*

Tupozon10 wr

S —

m [lo3BONeHunn ana 3acTocyBaHHA:'
- y Nepiog BaritTHOCTI*

- y nepiof rogyBaHHA rpygan® ;ﬁm‘mmm SRt o J
* OITAM i3 3-piYyHOro BiKy A R e |
50 renercr " “%acino

« 0c06aM NOXMNOro BiKy

CkopoueHa iHCTPYKLiA AnAa MeguyHoro 3acTocyBaHHA npenaparty Tupo3son®

Rilova pevorunHa. Thiamazole. Nikapcbka popma. 1 Tabnetka MicTuTe Tiamaszony 5 Mr - Bupobruk. «Mepk KlaA», HiMeuuwnHa, HalmeHyBaHHA Ta MICUE3HaXOMKEHHS ynos-
260 10 Mr. DapmakoTepaneBTMyHa rpyna. AHTMTMPEOIAH 3acobu. Kog ATC HO3BBO2,  HosaxeHoro npegctasHuka: TOB «AciHo Ykpainar, Ykpaita, 03124, m. Kuis, bynbeap
MoxazanHA. NikyBaHHa TupeoTokcyko3y. MpotunokasanHa, Nigeuwena iHoweigy- B. laeena, 8. TOB «AciHo YkpalHa» BxoguTh 40 rpynv komnaxiin AciHo (Weeiuyapis).
ankHa YyTUBiCTs 4O KOMNOHEHTIB Npenapary; rpaHyNourToneHis; xonecras nepef  MNoBHa IHOOPMALIA 3HAXOAMTLCA B IHCTPYKUIAX ANA MEAMYHOrO 3aCTOCYSaHHA Npe-
NOYETKOM NiKYBaHHA; YIWKOMKEHHA KICTKOBOIO MO3KY NPpW NpoBegeHii paxiwe Te- naparis. IHpopMauia AnA MeAUYHWX | dapMaLEesTWYHKMX NPaUiBHMKIB, ANA po3MilLeH-
panii Tiamasonom abo kapbimasonom; crinbHa Tepania 3 TMPEOIAHUMKY TOPMOHAMW  HA B CNELiani3oBaHuX BUAGHHAX ANA MEMYHUX YCTAHOB Ta Nikapis i ANA pO3noBCio-
8 nepiog BaritHocTi. GapmakonoriyHi BNacTMBOCTI. AHTUTMPEOoiAHUA 3acib. bnokye  AxeHHA Ha cemiHapax, KOHMEPEHUIAX, CUMMO3iyMax 3 MeUUHOT TEeMaTUKM.
DEPMEHT NEPOKCMAA3Y, AKWIA Bepe yuacTb Y HoAyBaHHI TUPEOINHUX TOPMOHIB WK- 1. IHCTPYKLIA ANA MeAMUHOrO 3acTocyBaHHA Npenapaty Tuposon®, P n, MO3 Ykpai-
TONOAIGHOT 337103, WO NPU3BOANTL A0 NOPYLWIEHHA CUHTEY TUPOKCUHY | TpWitog-  Hu: NOUA/8B848/01/01, NeUA/8848/01/02.

TUPOHiRY. MobiuHi peakuii. Anepriuni WkipHi peakyii NoMipHOro cTyneHs, AKi 3HuKka- * Mig Yyac BariTHOCTI CNig NPU3HaYaTK NICNA peTenbHOI OLIHKK CNIBBIAHOWEHHA KO-
10Tb NPpK NoAanbLLin Tepanii. ApTpanris, Aka PO3BMBAETLCA NOCTYNOBO. Kateropin  pucTe/pramk. M Yac rofyBaHHA rPYALIC NPU3HAYATY 8 MEKCMMalbHO HU3bKKMX
Bignycky. 3a peyentom. P n. MO3 Ykpaitm: NeUA/B848/01/01, NeUA/8848/01/02.  edekTveHMx 4o3ax (Lo He nepesuuyots 10 mr/noby).
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m €QUHWIA B YKPaiHi NeBOTUPOKCUH
y 6 fo3yBaHHAX'

m OpuriHanbHUA NEBOTUPOKCUH
EBPONENCbKOI AKOCTI?

= IHAMBIOYyanbHUI Niaxig
00 NiKyBaHHA rinotnpeosy’

n Cnpuatnusui npodinb 6esnekn?

CkopoueHa iHCTPYKLiA ANA MeU4HOro 3acToCyBaHHA npenapary Eytupokc®

fitoua pevoBuHa: NEBOTMPOKCUH HaTpilo; 1 TabneTka MICTUTE NEBOTUPOKCUHY
HaTpito 25 mkr, abo 50 mkr, abo 75 mkr, abo 100 mkr, aBo 125 mkr, abo 150 MKr.
Nikapceka popma. Tabnetkn. PapmakoTepaneBTnyHa rpyna. penapatv rop-
MOHIB iNA CUCTEMHOMD 3aCTOCYBAHHA (33 BUHATKOM CTAaTeBUX FOPMOHIB Ta iHCy-
niny). Npenapat 4nA NiKyBaHHA 3aXBOPIOBaHb WMTonogiGHoi 3ano3un. TupeoigHi
npenapath. NlesoTMpokcnH HaTpilo. @apmakonorivdi BnactmBocTi. CHHTETHY-
HWIA NeBOTUPOKCUH, AKWIA MICTUTLCA Y npenapati EyTupokc®, BuABnAe edektw,
iBEHTUYHI TMM, AKI MaE FOPMOH, IO CEKPETYETBCA WNTOBUAHOK 3ano3o. Hemae
Pi3HWUI MiX DYHKUIAMWN @HOOTEHHOro rOPMOHY | EK30T8HHOro NEBOTUPOKCUHY.
Mokasanksa. Eytupokc® 25-200 mkr. JlikyBaHHa [06POAKICHUX 3aXBOPIOBaHb
WUTOBMAHOT 3ano3wn. MpodinakTuka peunansis NiCNA oNepaTyBHOro NiKyBaHHA ey-
TupeoigHoro 306a. Ak 3amicHa Tepania npu rinoTupeosi. CynpecusHa Tepania paky
WwuToBUAHOI 3ano3n. Eytupokc® 25-100 mir. ik gonomikHWiA Npenapar nig vac
npoBegeHHA aHTUTUPeoiaHol Tepanii npu rineptvpeosi. Eyrupokc® 100/150/200
MKr. flk fiarHocT4HKIA 3acib Npu nposegeHHi TecTy TupeoigHoi cynpecii. MpoTu-
nokazauHa, ligeuieHa iHaMBIgyanbHa YyTNUBICTE A0 BYAB-AKOro KOMNOHEeHTa
npenaparty; HefoCTaTHICTb HaJHWUPKOBUX 3ano3, rinodizapHa HeoCTaTHICTb, TH-
PEOTOKCWKO3, AKI HE NIKYBANWCA; rocTpuiA iHpapKkT MiOKapAa, rocTpyMin MiOKapauT,
rOCTpUiA NaHKapAWT; KomBiHOBaHa Tepania NeBOTUPOKCMHOM Ta aHTHTUPeCIAHK-
MK 3acobamm y nepiog BariTHOCTI He npu3HadaeTbeA. MoBiuni pearyii. Cepuesi
apuTMii (MUroTnMea apuTmia, eKCTpacucTonia), Taxikapaia, creHokapaia, BigvyTTA
cepuebuTTA, NPUAKBN, roNOBHWIA Binb, Be3COHHA, BIYYTTA TPUBOTW, NCEBAOTYMOP

TOB «AciHo Ykpaina» | Gynesap B. [asena, 8 | Kuis | 03124 | YkpaiHa

Komnaria Acino Group, Weefiuapia | www.acino.ua
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MO3KY, Tpemop, BrioBaHHsA, diapes, 3MeHLWEeHHA Macy Tina, NiABMULLEHA NITAKBICTL,
m'AzoBa cnabKkicTh Ta CygomMu, NIABULLEHHA TEMNEpaTypW Tina, posnagn MeHCTpy-
ankHoro UWKNY (po3ain ckopoveHo, AnA eTankHol iHbopmauii Aue. iIHCTpyKLilo ana
MeAWuYHOro 3actocyBaHHA). KaTeropia signycky. 3a peuentom. P. 1. MO3 Ykpa-
inn: NeUA/838B/01/01, NeUA/B38B/01/02, NeUA/8388/01/03, NeUA/8388/01/04,
NeUA/8388/01/05, NeUA/B388/01/06. BupobHuk. Mepk KlraA, HimeuumHa/Merck
KGaA, Germany. Hai y Ta Mmicy yno oro
npeacragHuka: TOB «AciHo YkpaiHa», Ykpaina, 03124, m. Kuie, 6ynoeap B. lase-
na, 8. TOB «Acino YkpaiHa» BxoguTh A0 rpynu Komnawiin «Acivo» (LWsehyapin).
MNoeHa iHpopmaLia 3HAXOAWTBCA B IHCTPYKUIAX ANA MEAMYHOro 3acTocyBaH-
HA npenapaTie. |Hpopmauin AnA MeguUYHUX | GapMaLeBTUYHUX NpaLiBHUKIB,
ANA PO3MILLEHHA B CNeuianizoBaHnx BNAAHHAX ANA MEAUYHWX YCTaHOB Ta nikapis,
i ANA PO3NOBCIOAKEHHA Ha cemiHapaX, KoHpepeHUiaxX, CUMMo3lymax 3 MeauyHol
TEMATUKK.

1. Jep#aBHuiA peecTp Nikapcobkwx 3acobie Yepainw httpy//www.drlz.com.ua/.
2. PN. MO3 Ykpainm: NeUA/8388/01/01, NeUA/8388/01/02, NeUA/8388/01/03,
NeUA/8388/01/04, NeUA/8388/01/05, NeUA/8388/01/06. 3. IHCTPYKUIA ANnA Meany-
HOro 3acTocyBaHHA npenapaty Eytupokc®. P. n. MO3 Ykpainw: N¢ UA/8388/01/01,
Ne UA/8388/01/02, N° UA/8388/01/03, N° UA/8388/01/04, Ne UA/8388/01/05,
Ne UA/8388/01/06. 4. ATA (2014): Guidelines for the Treatment of Hypothyroidism
(Jonklaas J. et al. Guidelines for the treatment of hypothyroidism: prepared by
the American Thyroid Association task force on thyroid hormone replacement.
Thyroid. 2014;24 (12):1670-1751.
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EHAOKPUHOAOTrIS B NepioA
naHaemii COVID-19:
MeHeA)XMEHT rineptmpeosy
M rinoTnpeo3sy

Pestome. L7 cTaTTs MicTUTb KePIBHULTBO LOAO JiKYBaHHS ONCEYHKLIT LATONOAZIGHOI 3a103u g Yac naHgemil
COVID-19. ABTOIMYHHI 3aXBOPIOBaHHSI LUMTOMNOAQIGHOI 3a51031 HE acoLitoroThbCsl 3 MiABULLEHNM PUSMKOM 3aXBOPIO-
BaHHs1 Ha COVID-19. HeKoHTposiboBaHWii TUPEOTOKCUKO3 MOXE NPU3BECTY [0 OiflbLL TSXKKUX YCKI8aHEHb IH(bEK-
yii SARS-CoV-2, Bkito4HO 3 TUPEOifHUM KpU3oM. Hepea 06MexXeHy AOCTYMHICTb GIOXIMIYHUX JOCTgKeHb Me-
HEIKMEHT nayieHTiB 3 yrepLue [iarHoOCTOBaHUM rinepTupeo30oM Havikpalye rnpoBOAUTU B PEXUMI BUKOPUCTaHHS
6s10katopiB i 3amicHoI Tepanii. HesitponeHisi, cnpuinHeHa aHTuTupeoigHumm npenaparamu (ATI1), moxe crnpuaTn
nporpecysarHio COVID-19, a cumnromm iHghekuii MoxHa criiytatu 3 iHgekuielo SARS-CoV-2. Y pasi BUHMK-
HEHHS1 rpurnonogibHNX cCUMATOMIB y NepLUi MICAL JTIKYBaHHS C1ig PO3rTIsiHY T MOXJ/IMBICTb BIAMIHU BUKOPUCTaHHS
ATT1i TepMiHOBE BU3HaYEHHS PiBHS HEUTPOINIB. Y AEAKNX BUNAEAKax HEKOHTPOIbOBAHOIrO TUPEOTOKCUKO3Y MOXE
O6yTV npoBefeHe TEPMIHOBE XipypridHe BTpy4aHHs abo npuaHadeHHs '*'l. Y nauieHTis 3 iHgekyiero COVID-19
MOXe CrocTepiratnucsi KOH tOHKTUBIT, LL{O MOXe CIPUYMHUTY JiarHOCTUYHI TPYAHOLYI B NaUiEHTIB 3 yriepLue fiarHoc-
TOBaHoo abo icHyro4oro ogtasnbmonarieto [pevieca. NayieHTn, ki OTpUMYTb 3aMiCHy Tepanito ropMoHaMy LUu-
TOMNo#I6HOI 3a7103u, MOBUHHI 6YTU 3abe3rneYveHi JoCcTaTHIM 3anacom ikis. [ig Yac BariTHOCTI ciifg JOTpuMyBaTUCs
3arasibHOMPUVHATUX PeKOMeHAalivi LLo[o 30i/bLLUEHHS 03U JIEBOTUPOKCUHY. Y baraTtbox BUnafkax s BE4eHHs
HOBUX NMaLieHTIB 3 ANChYHKLIEN0 LUNTONORIOHOI 381031, & TAKOX NaLiEHTIB 3 paHiLLe [iarHOCTOBaHO TUPEOIAHOK
narorsiorieto JOCTaTHbO BUKOPUCTOBYBATU BIpTyasibHi TeN1eghoHHI ab0 BiAeOKOHCYnbTalii.

Ieii MmaTepian € YacTHHOIO 3aMOBJIEHOI cepii HeBinKJIaa-
HUX KJiHIYHMX PeKOMEeHawiil o0 JiKyBaHHS €HA0OKPUHHUX

HSI KPU30BUMM CUTYallisIMM, 1100 CIIPOOYBAaTH BIIOPATHUCS
3 HAWTSDKYOIO 1 HaliMacIITaOHIIIO 32 OCTAHHE CTOJITTS

3axBopoBanb 32 ymoBu COVID-19. Bin npoiinios npucko-
peHy BiIKpUTY eKcnepTHy nepeBipky M. Alevizaki (Alexandra
University Hospital, Greece), L. Leenhardt (Hopital Pitie-
Salpietriere, France) i H. Krude (Charité, Germany).

Bctyn

11 6epesnst 2020 poky BcecBiTHs opraHizallist 0OXOpoHU
3nopoB’ss (BOO3) oronocuia KopoHaBipycHY iH(eKIIito
(SARS-CoV-2) Ttakoio, 1110 CIPUUUHSE TI00aTbHY TaH-
nemito 3axBoproBaHHs Ha COVID-19 [1]. Binburicts kpa-
1H yIIpoBagWIM MicCIlleBi 11 HaIliOHAJbHI IUIAHU YIIPaBIIiH-

KpU30I0 B rajy3i OXOpOHM 3[0poB’sa. bararo memuuHux
TMpalliBHUKIB OyJIu TiepeHarpaBieHi Ha TepeioBy OOpOTh-
0u 3 11i€lo iHGeKIli€lo, a HaTaHHS PYTUHHOI MEAUYHOI 10-
IOMOTH 11 TIPOBENEHHS AESIKUX MpoLeayp OyI0 Biakiiaie-
Ho. KpiM TOro, ocKijbKu OiJibllIe HiXK TpETUHA HaCeJeHHS
CBITY ONMMHMWJIACSI B YMOBaX JIOKIAyHY, MAalliEHTU IOYaand
CTHUKATHCS 3 TPYTHOIIAMM JOCTYITY 10 MEIMYHUX KITiHIK, a
TaKOX /10 TiarHOCTUYHUX i JIiIKyBaJbHUX MPOLEAYD.

limo- i rimepTrpeo3 — 1ie XpOHIYHI 3aXBOPIOBAHHS, 110
3a3BMYail JIKYIOTbCSI aMOyJIaTOPHO, i BeAEHHsI MalliEHTIB
i3 IMMU 3aXBOPIOBAHHSIMM 3HAYHOIO MipOIO 3aJIEKUTh Bil
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pe3yJbTaTiB OiOXiMIYHMX aHai3iB i ToMorpadiyHmx 00-
crexxeHb. binblle Toro, mesKi 3 4acTo BUKOPHCTOBYBAHUX
METOIiB JIiKyBaHHSI MOXXYTh OOYMOBUTH II€BHi AiarHOCTAY-
Hi i1 TepaneBTUYHI TPoOJeMHU IJIsI MEIUKIB i mauieHTiB. Llst
CTaTTs Ma€ Ha MeTi HaJlaTU peKOMEeHAallii 111010 Oe3MmeYyHO-
ro Be[ACHHs MALiEHTIB T 9Yac KpU3U, CIIPUINHEHOI 00Me-
JKEHHSM PecypciB, i, MOXJIMBO, iX JOBEIEThCS alanTyBaTH
IIO MiCIIEBOI ITPAaKTUKU 11 HasSIBHOI iIHPPaCTPyKTypH.
ABTOpPU TTpoaHaIi3yBaIv JOCTYITHI JIiTepaTypHi IKepena
1 BKJTIOUMJIY TaKi TTOIITYKOBI TEPMiHU, SIK «IIIUTOMOIi0OHA 3a-
so3a ta COVID-19/SARS/kopoHa», «IIATONOAIOHA 3310~
3a Ta BIUIMB» i «IIIUTOMNOMIOHA 3a103a Ta perenTop AIID».
OcKiTbKM He 0yJ10 3HaMIEHO T0Ka30BUX TAHUX 100 BeIeH-
H$I ALEHTIB 3 AMCHYHKIEO 1MTOonoAioHo1 3a103u (LL[3)
nin yac nangaemii COVID-19, aBropu Bupitmimn o6’ eaiHaT
3yCWIISl 1 CTBOPUTH pPEKOMEHJallii, 3aCHOBaHi Ha JyMIIi
ekcneptiB. Ki1ouoBi moyioxkeHHsT HaBeeHi B TaoI. 1.

9Kk COVID-19 i AMCOYHKUS LLNTOMOAIGHOI
30A03U1 BNAMBAIOTb OAHO HO OAHY?

BrnianvB aBTOIMYHHOT NATOAOT T
LMUTOMNOAIOGHOIT 3an03u Ha COVID-19

Sk rinep-, Tax i rinoTupeo3 3a3BUYail BUKJIMKAHI aBTO-
iMmyHHUMU cTtaHamu. Maitke y 80 % Bumamkax matoreHes
xBopobu IpeiiBca il TMpeoinuTy XalIMMOTO BU3HAYAETHCS
TeHETUYHUMU (hakTOpaMu, a (pakTOpr HABKOJIUIITHBOTO Ce-
penosuiia craHoBsATh uie 20 %. BipycHi iHdekitii, BKITIoU-
HO 3 TTapBoOBipycoM, Bipycamu Emnreitna — bapp i rematuty
C, BBaXaloThCsl MOTCHLIHHUMU 30BHIILIIHIMU TpUrepamu [2],
MpOoTe HEMAE JT0KAa3iB TOTO, 1110 MAl[iEHTU 3 HASIBHUMU aBTO-
iMyHHUMU 3axBoptoBaHHSAMU LL[3 OGinbii cripuiiHSTIUBI 10
3apakeHHs BIpyCHUMMU iH(DEKLISIMU, BKJIIOYHO 3 iH(peKLieo
SARS-CoV-2, ab0 1110 B HUX € PU3UK PO3BUTKY OLTBII TSK-
koi xBopoou COVID-19. Jlesiki miarpynu naiieHTiB, Taki sik
nauieHTH 3 odranbpmomnariero IpeiiBca, sIKi OTpUMYIOTD iMy-
HOCYIIPECUBHY Tepallilo, IMOBIpHO, MAIOTh ITiABUILIEHUIA py-
31K PO3BUTKY TSKKOI KOPOHABIpYCHOT iH(bEKIIil.

BrniauB aHTUTUPEOIiAHNX Npenaparis (ATI)
Ha COVID-19

Ax Binomo, ATII He ninBUIILYIOTh pU3UK iHDeKIii, i ma-
Li€eHTIB, saKi npuiiMaioTh ATII, My He BBaXXaeMO TaKUMU,
1110 MalOTh OLTbII BUCOKUIA pusuK 3apaxeHHs COVID-19

a00 PO3BUTKY OLIBII TSKKOTO 3aXBOPIOBAHHS B pasi ypa-
>KEHHST KOPOHaBipYCHOIO iH(eKIIi€0.

Brinne COVID-19 Ha rinotanamo-rinogpizapHo-
TUPEOIAHY BiCb

Bigomo, 110 cucTeMHi 3aXBOPIOBaHHSI aCOLIIOIOTHCS i3
CHHIPOMOM HM3bKOTo T, a0 HETHPEOIIHOIO MATOJIOTIEIO
[3]. OuikyeTbcsI pO3BUTOK IIMX CTaHIB Y pa3i TSLKKOTO Iiepe-
6iry COVID-19, oco6nmBo konu B natieHTa 3 COVID-19 €
JIMXOMaHKa 1 ypaxkeHHsI HUXKHIX TUXaJbHUX HUIIXiB. Kpim
TOro, TOBiTOMIISIETECS, 0 iHDeKisTs SARS-CoV-2 Brum-
Ba€ Ha HEPBOBY CUCTEMY i3 3aTyYEHHSIM Y€PEITHO-MO3KOBUX
HEpBIB, 110 IIOB’SI3aHi 3 pelenTopaMy HIOXYy i cMaky [4].
JJ1 OLIHKM PU3MKY TiMOTaIaMiYHOTO CUHAPOMY, IO MO-
TEHLIHO MOX€ IPU3BECTH OO LIEHTPAIbHOIO TilOTUPEO3Y
B manieHTiB 3 COVID-19 micisa pemicii, HeoOXigHe ITpoBe-
JIEHHS TIOAAJIBIINX JOCTIIKEHb [5, 6]. OnHaK MU HE paglMO
MIPOBOAUTU PYTUHHUN CKpUHIiHT mucdyHkuii 113 y mamieH-
TiB y TOCTpill CTalii 3aXBOpIOBaHHs, SIKIIIO HEMAE MilT03pH,
o 3axBoptoBaHHs 13 cnipusie pozsutky COVID-19.

BrinviB KOHTPOAIO YHKLIT LUUTOMOAIGHOT 30N03U
Ha COVID-19

Hewmae pgokasiB TOro, 1o malieHTH 3 IOraHO KOHT-
posiboBaHoOIO MaroJorieto 13 matoTh Oinbly HMOBIPHICTDH
3apaXkeHHs BipycHUMM iH(ekisiMu. OgHaK 1iJIKOM HMO-
BipHO, 1110 MAlliEHTU 3 HEKOHTPOJIHOBAHUM TTOPYIICHHSIM
¢yuxuii 13, 0cobaMBO 3 TUPEOTOKCHUKO30M, MOXYTh
MaTu OiJIbII BUCOKMI PU3MNK YCKIIaAHEHb (HAaIPUKJIad, TH-
peoinHumii Kpu3) Oyab-siKoi iHdexkiiii [7]. Mu HamosierinBo
pekoMeHayeMo maliieHTam 3 aucdyskuieto I3 mpomo-
BXXYBaTU MPUAMAaTHU MperapaTu st JiKyBaHHs TUPEOITHOT
MaToJIOTil, 100 3MEHILIMUTH LIeil pu3uK. Y pa3i HEKOHTPO-
JIbOBAHOTO TiMEPTUPEO3Y, KOJIU € 3arpo3a KUTTIO Malli€EHTa,
MOXHa PO3IISTHYTM BUKOHAaHHSI €KCTPEHOTO XipypriyHo-
ro BrpydyaHHs Ha 1113 a6o BBemeHHs "'I, xoua B 6araThox
KpaiHax MpUuiioM paaioiioay IpU3yImUHEHO.

BnaumB AikyBaHHS "'l TQ XipypriYyHOro AikyBaHHS
naroAorii WwuronoaibHoi 3anosm Ha COVID-19

Hemae mokasiB Toro, mo mami€eHTH, SIKi OTPUMYBaJIA
panioakTUBHMIT ion abo mepeHecau orepalio Ha 1113,
MalOTh IMiIBUILEHUI PU3UK iH(PiKyBaHHS OyIb-sSIKUM Bipy-
CcOM, BKJII0YHO 3 BipycoM SARS-CoV-2.

Ta6nmys 1. AucepyHkuyis wmtonogi6Hoi 3ano3u ta COVID-19: K/1t04OBi MNOJI0XKEeHHS

HeKOoHTpONbOBaHWI TUPEOTOKCMKO3 MOXE acoLitoBaTUCA 3 BinbLL TSHXKKMMK yeknagHeHHammu COVID-19.

Cumntomm COVID-19 Hiunm He Bigpi3HAIOTLCS Bif, CUMNTOMIB HEMTPOMEHIi, BUKITMKAHOT aHTUTUPEOigHMMM Npenapara-
mMu (ATTT). PekomeHayeTbCs ckacyBaHHS npuiomMy ATI1 i TepMiHOBE BU3HAYEHHS PiBHA HEWTPOdiniB.

3aMicHoi Tepanii.

V popocnux i giten 3 ynepLue giarHoCToBaHMM rinepTMpeo3oM chif HagaBsaTy nepeBary BUKOPUCTaHHIO 610KaTopiB i

LLI3, i MOXe BM3Ha4YaTV 0COBNMUBUIA PUSUK 3aPadKEHHSI.

YpaxxeHHs KOH'toHkTBM npyn COVID-19 moxe ycKnagHUTV giarHOCTUKY odTansmonarii, 06yMOBEHOI NaTomnoriero

MOBMW Bif, KYPiHHS i/ab0 BXMBaHHS [OOABOK CENneHy.

Cnig 3ano6irtTu nporpecyBaHHi0 ogptanbmonarii, 06ymoBneHoi natonorieto L3, i nocunuty pekomenpadii wono Big-

He icHye 6yapb-aKux Npo6nemM y NMTaHHAX BEAEHHS MauieHTiB 3 rinoTupeo3om nig vac naHgemii COVID-19.

IMig yac BariTHOCTI 403y NEBOTUPOKCUHY Chif 36iMbLUNTW, HABITb AKLLO MOHITOPUHI hyHKLUIi LLI3 6yae ycknagHeHuMm.

PekomeHayeTbCA BUKOPUCTOBYBATHY BipTyasibHi TenedoHHi abo BigeoKoHcysbTalii nauieHTiB i3 3axBoproBaHHsMM LLI3
ONs 3MEHLLUEHHS PU3KKIB, MOB’A3aHMX 3 BiABigaHHAM fikapHi nig vyac nangemii COVID-19.
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slkoto Mae GYTU TOKTUKO BEASHHS )
nauieHTiB 3 AMCOYHKLIEIO LUTONOAIGHOI
30A03U B YMOBOX O6Me)XeHUx pecypciB?

fineptupeos
AiarHocrtuka rineptupeosy

Tam, ne 116 MOXIMBO, AiarHOCTUKA TilmepTUpeo3y i
Hazajai MmoBMHHA 0a3yBaTHMCS Ha KJIIHIYHMX CUMIITOMAX,
MiAKPITUIEHUX XapaKTepHUMU pe3yJbraTaMy 0ioXiMidHUX
aHaji3iB. KO € MOXIMBICTb, HEOOXiTHO IIepeBipUTU
HasiBHicTh aHTUTLN 1o peuentopa TTI (TRAb), uio6 Bu-
3HAYUTKCS 3 OCHOBHUM fHiarHo3oM [8, 9]. Lle ocobauBo
BaXXJIMBO, OCKUIBKM OUIBIIICTD MEAMYHUX LIEHTPIB IIPU3Y-
MUHWIM BUKOPUCTAHHS IiarHOCTUYHOTO Pajlioi30TOIMHOTO
ckanyBaHHs mig yac COVID-19 uepe3 BiACYTHICTH Tep-
COHaJIy I pecypciB i 3 METOIO0 3MEHIIIEHHS BiIBiTyBaHHS
nali€eHTaMu JiKapeHb. YIbTpa3ByKoBe mociimkeHHs 1113
MOe JOTIOMOTTH BCTAaHOBUTH €TioJiorito [8], xoua 3i 3MeH-
LIEHHSM TOCTYITHOCTI BiJIBilaHHS JIiIKapeHb i 3 0OMeXeH-
HSIM MOXKJIMBOCTI JIIKyBaHHSI TillepTUPEO3y, HE3aJIeXKHO Bif
10ro OCHOBHOI €TiOJIOTi1, POJIb IILOTO METOMY Bi3yaJi3allii,
iMOBipHO, oOMexeHa. BuzHaueHHsS pu3uKy MaJjlirHizariii
By3niB 113, o manbnyoThes, 3a3BUYaii MOXHa BijKiac-
TH, SKIIO OKPEMi XapaKTepUCTUKM (IIBUAKUM picT By3na,
XapaKTepHi ITiIo3pii 0COOIMBOCTI Mpu Iajibnaliii adbo Bi-
3yajizallii) He BKa3yloTh Ha BUCOKMIT pu3uK paky 113.

Cxemu AiKyBAHHSI TUPEOTOKCUKO3Y

IlamienTu 3 mOOpe KOHTPOJHOBAHUM TillepTHPEO30M
3a JIOMTOMOTOI0 peXUMY TUTPYyBaHHSI ab00 BUKOPUCTaHHS
CXeMM «OJIOKYH i 3aMmilllyii» MOBMHHI IIPOAOBXYBATU Jii-
KyBaHHs 0e3 3MiH. OHaK TPOTSITOM HAWOJIMXKUMX THXK-
HiB 1 MiCSIIiB, SIKIIO MOXJMBOCTI MPOBECTU OioXiMiUYHUIA
MOHITOPUHT TUPEOTOKCUKO3Y OYIyTh OOMEXKEHUMHU, TaKy
CXeMYy CJIifl pO3IJISIIaTH SIK TTOYaTKOBE JIiIKyBaHHSI, 0COOIM -
BO B INAIIi€HTIB 3 yHeplle AiarHOCTOBAHUM TilepTUPEO030M
a0o0 itoro petuauBoM. EQeKTUBHICTD i MOKa3HUKU TAKOTO
JIOBrOTPUBAJIOrO JIiKyBaHHSI, SIK MpaBuUJIo, Taki cami, SK i
B pa3i BUKOPUCTAHHS PeXXUMY TUTPYBaHHsI, aje 3a3BUYail
y pa3i BUKOPMCTaHHSI 3a3HAY€HOI CXeMU 3MEHIIYEThCS

HeoOXxigHa yactota obctexkeHHs dynkuii I3, i mi mpe-
rapatv J03BOJISIIOTH AOCSTTH W TMiATPUMYBaTU €yTHPEO3
y OWUIBIIOCTI MAIi€EHTIB 3 TiMEPTUPEO30M HEe3aJeXHO Bif
eTiojiorii 1poro 3axBoproBaHHs [9, 10]. 3amporoHoBaHa
cxeMa Teparii Juisi AOpocIuX i AiTeit HaBeaeHa Ha puc. 112
BimmoBimHO. BimHOBNIeHHS TecTyBaHHS (QYHKIIIi ITUTOIIO-
IIOHOI 3aJ103M CJIifl BIIPOBAIUTH SIKOMOTa IIBUAIIE. SIKIIT0
B MALiEHTIB PO3BUBAIOTHCS BUPAXEHI CUMIITOMM, MiJl yac
JIiKyBaHHS citin nepeBiputu dyHkitito 3 BianosigHo 10
AJITOPUTMY 1 MPOKOHCYJIBTYBATH MalliEHTa 3 €HAOKPUHO-
JIOTOM, SIKMI1 MOKe HaJlaTh peKOMeHAAIlil 11010 ToaaTb-
moro JikyBaHHs. Oninka crany 1113 ocobanBo BaxiuBa,
SIKIIIO € HOBi CUMIITOMU a00 MOTipIIYyIOThCS OYHI CUMIITO-
mu natostorii 1 3.

AndepeHuianbHa AIQrHoCTUKQ MidK iHpekLiero,
CIPUYUHEHOKO ArpaHyAoLmMTo3om, i COVID-19

VY nauieHTiB, siki npuiimatots ATTI, icHye pu3nK po3-
BUTKY HeWTporneHii (KinbKicTh Hewrpodinis < 1,0 x 10°/1)
a00 arpaHyJIonuTo3y (KiJIbKicTh HerTpodinis < 0,5 x 10°/1),
o BuHuKae y 0,2—0,5 % Bunaakis, 0COOIMBO B MepPILi Mi-
csaui JikyBaHHsa [7, 11]. CummromMu HelTporeHii (Oinb y
ropJli, BUPa3KM CAU30BOiI 0OOJOHKM POTOBOI MOPOXXHWUHMU,
JIMXOMaHKa ¥ TpUNONoAiOHi CUMIOTOMI) MOXKYTb ITepeKpr-
Barucst cumrnromamu COVID-19 (iuxomaHka, moCTilitHMI
Kalleb i IpunonofaioHi cumnroMu). ITlatieHTam i tikapsim
BaXkKKO a00 HEMOXJIMBO KJIIHIYHO PO3Pi3HUTH 11i IBA IiarHO-
3u. OCKiJIbKM HEUTPOIIeHis1, cripuurHeHa rpuitomom ATTI,
aCOLIIOETHCS 3 MIABUILEHUM PU3UKOM 3apakeHHsI, LIUIKOM
WMOBIpHO, 1110 11e#l piAKiCHUIT TOOIYHUI eheKT aHTUTHPE-
OiMHUX mMpernapariB crnpuse nporpecyBaHHio COVID-19,
MOXKJIMBO, Yepe3 3MEeHIIIeHHS BPOIKEHOI iMyHHOI BiIIoOBimi
abo 3arajyibHe TIPUTHIYEHHS iMyHiTeTy. Baxmso, mo 50 %
MaiieHTiB, siki momepsau Big COVID-19, manu cynyTHi BTO-
pUHHI OakTepiaibHi iH(eKIIil, i HasIBHICTh HEUTPOTICHIi 3
BEJIMKOIO MIMOBipHICTIO 30LIbIITYE PU3UK TAKMX KOIH(DEKIIil
i, OTXe, BIUIMBAE Ha TSLKKICTh 3aXBOPIOBaHHS [12].

Ha nanuii yac GiblIicTh KpaiH HE peKOMEHIYIOTh Opa-
TW Ma3K{ 3 HOCOTJIOTKM B TAIi€HTIB 3 JIESTKUMU TPUTIO-
MOAIOHUMU CUMITTOMaMU. MU peKOMEHIYEMO PO3TIISIHYTH

| Hdopocni 3 ABHUM TUPEOTOKCUKO30M (3HWXKeHHs TTI, nigBuwieHHs BT, = BT,) |

| BT, Ha BULLi MeXi HopMu — 30 NMosbL/N |

| BT, noHag 60 nmonb/n |

| BT, 30—60 nmonb/n |
Y

Posnoyatn Tepanito kap6imasonom 20 mr 1 p/goby
a6o meTtmmaszonom 15 mr 1 p/noby*

Posnoyatn Tepanito kap6imasonom 40 mr 1 p/goby
a6o metumaszonom 30 mr 1 p/noby*

] 7
| YHepes 4 TUXHI | | Hepes 4 TUXHI | | Hepes 6 TUXHIB |
17 17 17

MpopoBxunTH Npuiiom Kapbimasony/meTumasony (ane npustHadatn 40 mr/30 mr 1 p/goby BCiM navjieHTam).
Hopnatn neBoTupokeuH (75 Mkr 1 p/poby, fKiLo Maca Tina meHiue 3a 55 kr; 100 mkr 1 p/go6y,
AKLLO Maca Tina noHapg 55 Kr)

L/ ¥

Yepes 6 micALIB OLHUTY TUPEOIOHUIA CTaTyC i MigKoperysartun Tepanito |

PucyHok 1. Anroputm nikyBaHHS TUpeOCTaTUYHUMM ripenapaTtamm abo 3aMiCHOI Tepariero
B pa3i TUPeOTOKCUKO3Y y [JOPOC/INX B YMOBaxX O6MeXeHNX MeaAnYHUX pecypcis
Mpumitka: * — nepen NpU3Ha4YeHHsIM Kapb6ima3ony/meTumasosy nayieHTa cnif iHgpopmyBaTu rnpo MOXJIUBI Mo6iYHi
egheKT, BKJIIOYHO 3 BPOAXEHUMU BafaMu, arpaHysioyuTo30M i nopyLueHHsM ¢pyHKUiT nedviHku. PekomeHaauii oo
KOHCYNbTalii i MeHeAXMEHTY nauieHTIB 3 nigo3poro Ha arpaHynoynTo3s nig Yac COVID-19 micTaTbcs B BaHivi cTarri.
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[iT! 3 ABHUM TUPEOTOKCUKO3OM (3HMKEHHsa TTI, nigBuweHHs BT, * BT,) |

17

BT, Ha BULLiN MeXi HOpMU —
30 nmonb/n

BT, 30—-60 nmonb/n

T, noHap 60 nMonb/n

Y

Y

17

PosanoyaTn Tepanito kap6imasonom
0,30 mr/kr/go6y abo MeTMa3051oM

Poano4aTn Tepanito kap6imasosniom
0,50 Mr/kr/po6y abo MeTMa30sioM

PoanoyaTn Tepanito kap6imasonom
0,70 Mr/kr/poby abo MeTMMa3osnom

0,20 mMr/kr/poby
v

0,40 mr/kr/poby
7

0,55 mr/kr/poby
7

Yepes 4 TUXHI

Yepes 4 TUXHI

| | Hepes 6 TMXHIB

Y

Y

17

MpoposXxuTH Npuinom Kapbimasony/meTumasony (ane npuaHadatu 0,5 mr/kr Ha o6y kap6imasony 1 0,4 Mr/kr Ha
poby MeTnmMagzony Bcim nauieHtam). Jogat neBoTMpPOKCWH (25 Mkr 1 p/poby)

¥

]

Y

Yepes 6 micALIB OLHUTY TUPEOIOHWIA CTaTyC i MifgKoperysartn Tepanito

PucyHok 2. AnroputMm niKyBaHHSI TUpeoCTaTUHHUMMU ripenapaTtamm abo 3aMiCHOIo Tepariieto
B pa3i TUPeoTOKCHKO3Y B BiTeli B yMOBaXx 06MeXXeHUX Mean4HUX pecypcis

lMpumitka: * — nepen npusHa4eHHsIM Kapbima3ony/meTumasony nayieHTa cnig iHgpopmyBaTu PO MOXX/INBI NOGIYHI
egheKTu, Lo BKIIIOYAaIOTh BPOLXKEHI Baau, arpaHyiounTo3s i nopyLueHHs ¢pyHKUii neviHkn. PexkomeHpawii LLjoJ0 KOH-
cynbTaulivi i MeHeXXMeHTY nauieHTiB 3 Nigo3poro Ha arpaHynounTo3s nig yac COVID-19 micTsaTbcs B AaHivi cTarrTi.

MOXJIMBICTh MPUITMHEHHS aHTUTHPEOIMHOI Teparlii B Ima-
L€HTIB i3 CUMIITOMaMM, IO CBiA4aTh MPO HEUTPOIICHIIO.
Cin HaroJIerIMBO PEeKOMEHAYBaTU TEPMiHOBUI MOBHUM
aHaJjIi3 KpoBi IJIsI BUBHAUYCHHS KiJIbKOCTI HelTpodimiB [8].
3aj1eXXHO BiJl KJIiHIYHUX MPOSIBIB Ta aHAMHE3Y CJIiJ TAKOX
po3rsiHyTu TectyBaHHsT Ha COVID-19. BigmosigHo 10
CTAHJIAPTHOI MPAKTUKU MU PEKOMEHIYEMO BCiM Talli€eH-
TaM, $SKi moynHaoTh npuiiom ATII, HamaBaTU MHCHEMOBY
iH(dopMallito 3 IHCTPYKIIiISIMU IIOO Mii Y pa3i BAHUKHEHHSI
CUMITOMIB, 1110 CBiTYaTh Ipo HeliTporeHito. Citia 3a3Haun-
TH, IO JiM@OIIeHisI i TPOMOOLIMTOIIEHIsSI CIIOCTEPIraroThes
npu iHpexiii COVID-19 [13], ajie BoHM He € TOKa3aHHAM
JUISL IPUTTMHEHHSI PUHOMY aHTUTUPEOITHUX TTperapariB.

BeAeHHs nauieHTiB 3 HeUTPOIMEHIEo B pasi
06MeXXeHOro AOCTyny A0 MEANYHUX PECypPCiB

IMOBipHO, 1110 TPOTSITOM HAKOIMKYMX THXKHIB/MiCS1IiB
IOCTYH 0 MEAWYHUX PECYpCiB Oyae 3HAYHO OOMEKEHUM,
y TOMY YMCJi He 3aBXau Oyae Haroga 3poOUTHU 3arajbHUM
aHaJIi3 KPOBi IIpH ITOSIBi CUMIITOMIB, IIIO CBiZ4aTh PO Heli-
TPOIIeHi0. Y il HaA3BUYaliHii cuTyalii MU peKOMEHIY€E-
Mo manieHTaM 3ynuHuTu npuitom ATII i B pa3i 3SHUKHEHHST
CUMIITOMIB HeWTporieHii yepe3 | TUXIEHb 3HOB BiTHO-
BUTU BuUKopucTaHHs ATII. MoxHa po3IJISIHYyTU MOXKIM-
BiCTh 3MEHIIICHHS M03M aHTUTUPEOIMHMUX IIperapariB abo
BUKOPMCTAHHSI aJbTePHATUBHOIO Ipenapary. SIKIIo I
yac npusynuHeHHs JikyBaHHs ATII cumnTomu moripiny-
I0ThCSl A00 3HOB BUHUKAIOTH TTiCJIsI BiTHOBJICGHHSI TIPUIOMY
mperapary, Mali€HTy CJIil HeraitHo 3BepHYTHCS 10 MEIUY-
HY JIOTIOMOTY; Y TaKUX CUTYyallisiX HEOOXiTHO BU3HAUUTU
KIJIbKICTh HEUTPOMIIiB i PO3IJISIHYTH aJIbTepHATUBHI METO-
IIU JIIKyBaHHSI TilIepTUPEO3Y.

XipypriyHe AiKyBQHHS rinepTupeosy

Y GinbiIocTi KpaiH Oy/u cKacoBaHi MJIaHOBI XipypriuyHi
MPOIETYyPH, TOXK HaBPSIIL UM TUM, XTO YeKa€E Ha TUPEOiaeK-
TOMIIO TIpU TOOPOSIKICHOMY 3aXBOPIOBaHHi, OyJie IIpoBeIe-
Ha omepallisl Ha IMUTOMNOMIOHII 3aJl03i Mmia yac maHaemii.
JIIst KOXXKHOTO BWIAIKY HEKOHTPOJHbOBAHOTO THUPEOTOK-

CHMKO3Y B IAlli€HTIB, y IKUX PO3BUHYINCS 3HAYHI ITOOIYHI
eekT aHTUTUPEOITHUX MpenapartiB, MoXe 3HaTOOUTHUCS
TepMiHOBa omepallisl Ha IMTONOAiIOH i 3a7103i [14].

Mpn3HayYeHHs PAAIOQKTUBHOIO MOAY
npu rineptupeosi

Y GinblIoCTi KpaiH BiaKji1aaeHO BUOIpKOBE MpU3HAYEH-
HS pagioakTuBHOro itomy "*'I gk nmpu 1OGPOSIKICHUX, TaK i
MPU 3JIOSIKICHUX 3aXBOPIOBAHHSX IIUTOMOAIOHOI 3aJI03M.
Lle pimeHHs 0a3yeTbcsd HAa BU3HAYEHHI MPiOPUTETHOCTI
HaJlaHHsI HEeBiIKJIaTHOT IOTIOMOTH 3 MepeanCI0OKaIliEr0 Me-
JIMYHOIO MepcoHally i pecypciB, a TaKOX Ha nepeadadyyBa-
HUX TPYIHOIIAX i HEMOXJIMBOCTI 3 OOKY MaILli€eHTIB JOTPH-
MYBaTHMCsI pEKOMEHAALlii IoA0 padiallifHOro 3aXUCTy Mil
yac nmanaemMii COVID-19. Mu BrieBHeHi, 1110 B OLIbIIOCTi
BUMAIKIB BimcTpouyeHHs Tepartii *'l He mpu3Bene A0 I10B-
TOCTPOKOBUX MOOIYHUX edeKTiB. JlyxKe BaxKJIMBO BUSIBUTU
TUX TIALIEHTIB, SIKi MpoinuM JikyBaHHsa ' Bim rimeptu-
peo3y no movarky mnanaemii COVID-19, i npusHauutu
HM3bKi 031 JIEBOTUPOKCHUHY, SIKIIIO B HUX PO3BUBAIOTHCS
cUMMTOMU TrinmoTupeoady. [1amienTam i3 xBopoboro [peiisca,
KOJI iM TepMiHOBO TOTpiOHEe JikyBaHHs “'I, 3a mpusHa-
YEHHSIM CJIiJi TPOBOAUTHU TpodiNlakTUUHE JiKyBaHHS CTe-
poinamu [15].

finotnpeos
MeHeAXXMEeHT rinotupeosy

[Tin yac COVID-19 He mnepenbavaeTbcsi Oyab-sSIKUX
0COOIMBUX 3MiH IIOAO AiarHOCTUKU I JIIKyBaHHS TillOTH-
peosy [16]. TlauieHTaM pEeKOMEHIYETHCS IPOMOBXKYBATH
Taky X (opMy i1 103U 3aMiCHOI Teparlii TOpMOHAMU IIIUTO-
rnoAioHo1 3an03u. PerynsipHuii MOHITOPUHT aHaJTi3iB KpOBi
MOXe OyTU YCKJIaIHEHUM, ajie KOJU Mali€HTH, SIKUM Mpo-
BOIUTHCS 3aMicHa Tepamist ropmoHamu 1113, BimuyBaioTh
3HA4YHEe TIOTipIICHHSI CTaHy ab0 B HUX CIIOCTEPIraroThCs
3HAYHi 3MiHM MacHu Tija, PEKOMEHIYETbCS OOCTEXKEHHS
Gynkuii I3, 6axano 3 Bumipropannam TTI i BT, y cupo-
BaTILi KPOBi, 3 METOI0 KOPUTYBaHHSI MPU3HAYEHHS JliKap-
CBhKUX 3aC00iB, SIKIIIO 1I¢ HeOOXiTHO.
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HeoHATaAbHWUI CKPUHIHT LLOAO BPOAXKEHOIo
rinotupeosy

11100 YyHUKHYTH 3aTPUMKU HiaTrHOCTUKU 1 JIiIKyBaHHS,
My>kKe BaXKJIMBO YBaXKHO TPOBOAUTHU CKpUHIHT [IpoTrsrom
MEePIINX MICALIB XUTTS HEOOXiTHO MPOJOBXYBaTU pe-
TeJIbHUI 1 peryasipuuit MoHiTopuHT yHkitii L3 [17]. dns
3a0e3MeueHHs] BUMipIOBaHHS MOKa3HMKIB (GyHkuil 13 y
Mepiofi KapaHTUHY MOXYTb 3HAJIOOUTUCS] CTBOPEHHST OKpe-
MUX JabopaTopiii i criiBmpals 3 By3bKocIelliali30BaHUMKU
CKpMHiHroBuMHU Jaboparopigsmu. Kpim Toro, HeoOximHi
BiITMOBigHI 3ax0au 11t 3a0€3MeYeHHST CBOEYACHOTO TpaHC-
MOPTYBaHHS i 0OpOOKHU 3pa3KiB, HAMIPUKJIIAI, 32 JOTIOMO-
TOI0 Kyp €PCHKHUX CITYKO.

3abeasneyeHHs NALiEeHTIB npenaparamm
AAS 3aMiCHOI Teparnii ropMoHamMu
LMTOMNOAIOGHOI 3aA03U

Ilin gac mangemii COVID-19 mamieHTaM citig YHUKa-
TU CTBOPEHHS HAaAMipHOTIO 3aracy OyIb-sSIKMX JIiKiB, 11100
OyJ1a MOXJIMBICTh 3a0€3IEYNUTH TOCTATHIN 3amac Il BCix
XBOPHUX, SIKill 1IbOTO MOTPeOyIOTh. MU peKOMEHIyeMO Ta-
LieHTaM 3pOOUTH aIeKBaTHUI 3aIac JIiKiB.

4Ki rpynu nAui€eHTiB MAIOTb OCOBANBUN
pu3uK iHpiKyBaHHS COVID-19?

MavyieHTy 3 OYHNUMU CUMITOMAMMU
3AXBOPIOBAHb LNTOMOAIGHOI 3aA03M,
SIKi IPUAMQIOTb iIMyHOAENPeCcaHTH

[TawieHTN 3 OYHUMU CUMIITOMaMM 3axBopioBaHb 1113,
SIKi IIPOXOISITh JKYBaHHSI iMyHOIeNpecaHTaMM, BBaxkKa-
IOThCS HAI3BUYAHO BPa3IUBUMU II0NO iH(IKyBaHHS i
MaloTh JIy>K€ BUCOKHUM PU3MK TSIKKOTO Mepediry KopoHa-
BipycHoi iHdexiii (COVID-19) i ii ycknagHeHs, i iM citif
PEKOMEHIYBaTH CaMOi30JI0BaTUCh MTPUHANMHI MPOTSATOM
12 tuxniB [18]. o maHoi kaTeropii HajlexaThb Ialli€eHTH,
SIKi OTPUMYIOTh TJIOKOKOPTHUKOIIM B iMyHOJETIPECUBHUX
J03aX, a TaKOX MALl€HTH, SIKi OTPUMYIOTh iHIII iMyHOIEe-
MpecaHTH, TaKi K MiKO(EHOJIaT, a3aTiONpHH i 0i0I0TiuHi
areHTH, BKJIIOYHO 3 TENpOTYyMyMaOOM, PUTYKCUMAOOM i
ToumiaizymMmaboMm. OcCoOJMBO BaXJIMBO 3MEHIIUTUA PU3UK
nporpecyBaHHs oTajabMOIIaTii Mg vac i€l TMmaHaemii:
CJIiIl TIOCWIMTUA PEeKOMEHMallil 3 MPUIMHEHHS KypiHHS
i/abo BxXMBaHHS 100aBOK cefieny [15]. Kpim Toro, nogino-
MJISIETBCSI, 1110 KOH IOHKTUBIT € mposiBoM COVID-19, a B
kpamax ciiz BussiaeHa MPHK SARS-CoV-2. Tomy B ma-
LIEHTIB 3 o TaIbMOTIATIEIO € 3HAYHUI PU3UK iH(]PIKYBaHHS
COVID-19, 0co6iuBO SIKIIO B HUX € MTOMITHE YpaxKEHHS
M’IKMX TKaHWH oka. [laiieHTam 3 OYHUMM CHMIITOMa-
MM 3axBoproBaHHs L3 ciig mopekoMeHIyBaTh YHUKATH
CIIbO30TEYi, a MEAUYHUM IpalliBHUKAM, SIKi OepyTh y4acThb
y iX JIIKyBaHHi, CJIiJl peTeJIbHO JOTPUMYBATHCSI peKOMEHIa~
il 11100 3ac00iB iIHIMBITYaJIbHOIO 3aXUCTY.

BarirtHi )XiHKY 3 rino- i rineptupeosom

BariTHUM >KiHKaM PeKOMEHIYEThCSI OCOOJUBO CYBOPO
JOTPUMYBATUCS COLIiaJIbHOI IUCTaHIIil, OCKiIbKM BOHU Ma-
FOTb MiABUIIIEHUI PU3UK TSLKKOTO Iepediry COVID-19 [21].
3arajibHi peKoMeHMallil II0A0 CIIOCTepiraHHs 3a CTaHOM
IwIoga ¥ HOBOHApOMIKeHOTo ITia yac maHgemii COVID-19

[22] BuxomATh 3a paMKM OaHOi craTTi. MaliOyTHIM Mare-
psIM, $SIKi TIPOXOISATH JIIKYBaHHS TilOTUPEO3Y, CJIiJ MPOHAO-
BXXyBaTU IOTPUMYBATUCS PEKOMEHIALIil 30UIbIITYyBaTU 103y
JIEBOTUPOKCUHY, SIK TUIBKU BOHU OTPUMAIOTh MTO3UTUBHUI
TeCT Ha BariTHiCTb, HAIIPUKJIA/, TIOABOIOIOYM ITOTOYHY 103y
JICBOTUPOKCHUHY 2 IHI Ha TIKIEHb. B imearti citig peryisipHo
nepeBipsiti ¢pyHkiio L3, BuKopucroBytoun pedepeHTHi
Jiana3oHu JIs1 MOMYJIALi i TpuMecTpy [23, 24], xoua B Xi-
HOK 3i cTabiibHUM KoHTpoJieM ¢yHKkii 1113 gacTory Tec-
TyBaHHSI MOXHA 3MEHIIUTH, 1100 3MEHIIUTH YacTOTy Bill-
BiIlyBaHHSI YCTaHOB, [Ie MIPOBOISTLCS aHaJi3n Kposi. Clrim
JIOTPUMYBATUCS 3BUYHUX NpUHLMMIB nipuiioMmy ATTI, oco-
OJIMBO MPOMUITIOYpALIMITY IO BariTHOCTI i B IIEPILIOMY ii TPH-
MecTpi, i 3acTOCOBYBaTH MiHiMaTbHO MOXJIUBY 103y ATII
[23]. auienTtam, sxi npuitmaoTs ATII, pekoMeHayeTbCS
BumiptoBaHHss TRADb i perynsipHe oOctexxeHHsT (DyHKIIIT
L3, sIK1110 11 T103BOJISTIOTh POOUTU HasIBHI PECypCH.

SIk MatoTb 6yTH 3MiHEHI NPUHUMNK
BEAEHHSl eHAOKPUHOAONYHOIO NALIEHTA
B YMOBOX MAHAEMIi?

TeneOHHI v BipA©OKOHCyAbTALIT

CrigbHO 3 JiKapsMM II€PBMHHOI MEIMYHOI TOIOMO-
I'M €eHIOKPUHOJIOTU MOXYTh Ha/laBaTy MiATPUMKY Yy Gopmi
JIMCTIB-IIOpaJ i peKoMeHaalliii, TeJe(OHHUX KOHCYIbTalliid,
BipTyaJIbHMX a00 OYHMX 3yCTpiveil 3aJIesKHO BiI He0OXiTHOC-
Ti HEBIIKJIAMHUX BTPYyYaHb i HASIBHOCTI peCypCiB IMepCOHAITY.
SKio min yac BipTyaJlbHOI KOHCYJIBTAllii BAHUKAIOTh SIKiCh
CYMHiBU, OIIJIBHO OpTraHi3yBaTH OYHi KOHCYJIbTallii BUOpa-
HUX TNalieHTiB. barato 1ieHTPiB CTBOpUIIM CIIelliaibHi JIiHil
NOBIpM, Ha SIKMX 3a MATPUMKHN €HIOKPUHOJIOTIB TTPAIIOIThH
MEICECTPH, SIKi CIIeLiaTi3yIOThCsl B €eHIOKPUHOJIOTII.

BiaAQAE€HUI MOHITOPUHI

JlestKi LIEHTPU BxKe 3aIIpOBaIIM IMCTaHIIIIHE CIIOCTepe-
JKEHHS 3a MallieHTaMM, sIKi MPOAOBXKYIOTh Kypc Tepariii abo
3HaXOASIThCs Ha JOBroTpuBajiomy JikyBaHHi ATTI, a Takox 3a
TAMH, XTO TIpUMaE 3aMicHy Teparito ropmoHamu L3 mpu
€HIOTeHHOMY abo SITPOreHHOMY TiMOTHPEOo3i, i crocTepe-
JKeHHS 3a MMalli€eHTaMu, sIKi TTPOUIIIIN JIIKyBaHHS paliOaKTHB-
HUM ifonoM. MoxHa i1 Hajgali BUKOPMCTOBYBATH 11i CEPBICH,
SIKILIO 11€ JOCTYITHO I 3pyYHO [ISI MEIUYHOTO MIEPCOHAITY.

OuyHi KOHCYABTALT

[Mamientam 3 ynepiie miarHocToBaHoo narojoriero 1113
a00 HapOCTaHHSIM TSKKOCTI BXK€ iCHYI0UO1 TUPEOITHOI TaTo-
JIOTi1, matieHTaM i3 30UIbIICHHSIM 3004, 1110 BUKJIMKAE CUMIT-
TOMM OOCTPYKIIil, i MallieHTaM, sIKi He pearyrTh Ha CTaHIapT-
Hi METOIM JIiKyBaHHSI, MOXKYTh OyTU HEOOXiTHi 0COOMCTi OUHi
KOHCYJIbTallil i peresibHe oOCTexeHHs. Mu mependadaemo,
1110 1€ TTOTPiOHO JIUIIE [AJI1 HeBEJIMKOI KiJTbKOCTi MalliEHTIB.

CynyTHE AOCAIAXXEHHS KPOBI

JlixyBanusa nucdynxkuii L3 3HavHOIO MipoIo 3aJIeKUTh
Bill pe3ynbrariB O0i0XiMiYHUX aHasi3iB KpoBi. ¥ 6aratbox
LIEHTpax CTBOPEHI ONTUMAaJbHi YMOBU ISl 3a00py KpOBi
i IPOBENIEHHs aHaJi3iB, HEOOXiAHUX IS TIOJAJIBIIIOTO Be-
JIeHHs ManieHTiB 3 qucdyHkiieto 113, i BoHu He moTpedy-
I0Th CIIEIiaJIbHUX 3aXO/IiB.
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9Ki MOXXYTb 6T AOBrOCTPOKOBI HOCAIAKN?
MeHemkMeHT naiieHTiB 3 nucdyHkitieto 113 He Oyne Ha-
CTiJIBKM PeTeNIbHUM, SIK 1Ie OyJ10 O B iZealbHUX YMOBaX y He-
Kpu3oBUX cutyauisx. Ciin HajgaTy TpiOpUTET MallieHTaM 3
TSDKKUM TiTep- i FmoTUpeo30M. Y 3HaYHOI KiJTBKOCTI MaLliEHTIB
OCHOBHA €TioJIOorisI TirepTUpeo3y He Oyie BCTaHOBJIEHa, a Ma-
LIEHTH 3 TOKCUYHUM BY3JIOBUM TilIEPTUPEO30M HE OTPUMAIOTh
HalOUIbII ONTUMAIBHOIO JIKYBaHHS, a came JIikyBaHHs '3'I
ab6o onepattii Ha L113. Kpim Toro, Oyne 3Ha4Ha KiTbKiCTh Tatli-
€HTIB, sIKi CBOEYACHO He OTPUMAJIM TIEBHUX MPU3HAYEHb i SIKi
OyayThb OTpeOyBaTH TUCTAHIIIITHOT A00 OYHOI KOHCYJTBTALI|I.
31aeThCsI UMOBIPHUM, 1110 JOCBiA AMCTAHIIIAHOTO i Bip-
TYaJIbHOTO CITOCTEPEKEeHHS 3a TMalliEHTaMU TIePETBOPUTHCS
Ha HU3KY CUCTEM, BAKOPUCTAHHSI IKMX MOXHA MPOIOBXKUTH
it micns nanaemii COVID-19, o npusBeze 10 6iibii edex-
TUBHOTO MEHEIKMEHTY MallieHTIB 3 nucdyHkiiero 1113.
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Endocrinology in the time of COVID-19:
Management of hyperthyroidism and hypothyroidism

Abstract. This manuscript provides guidance on the manage-
ment of thyroid dysfunction during the COVID-19 pandemic.
Autoimmune thyroid diseases are not linked to increased risks of
COVID-19. Uncontrolled thyrotoxicosis may result in more se-
vere complications from SARS-CoV-2 infection, including thy-
roid storm. The management of patients with a new diagnosis of
hyperthyroidism is best undertaken with a block-and-replace
regimen due to limited biochemical testing availability. Antithy-
roid drug (ATD)-induced neutropenia may favour the progres-
sion of COVID-19 and symptoms of infection may be confused
with SARS-CoV-2 infection. The withdrawal of ATDs and urgent
measurement of neutrophils should be considered in case of flu-

like manifestations occurring in the initial months of treatment.
Urgent surgery or 131-1 may be undertaken in selected cases of
uncontrolled thyrotoxicosis. Patients with COVID-19 infection
may present with conjunctivitis, which could cause diagnostic dif-
ficulties in patients with new or existing Graves’ ophthalmopathy.
Patients who are on replacement treatment with thyroid hormones
should ensure they have sufficient supply of medication. The usual
advice to increase dosage of levothyroxine during pregnancy should
be adhered to. Many newly presenting and previously diagnosed
patients with thyroid dysfunction can be managed through virtual
telephone or video clinics supported by a dedicated nurse-led ser-
vice, depending on available facilities.
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SHAOKPUHOAOTUS B Neproa naHaemum COVID-19:
MEHEeAXMEHT rmnepTMpeosa u rmnoTMpeosa

Pe3iome. Dra cratbs COOEPXKUT PYKOBOACTBO I10 JIEYEHHUIO HC-
yHKUIMM UTOBUIHOI Xee3bl Bo BpeMst naHaemun COVID-19.
AYTOMMMYHHBIE 3a00JieBaHUSI IIMTOBUAHOM 3KeJe3bl HEe acco-
LIMMPYIOTCSl C TIOBBILIEHHBIM pUCKOM 3abosneBaHust COVID-19.
HekoHTponpyeMblii THPEOTOKCUMKO3 MOXKET INMPUBECTH K OoJjee
TSDKEJIBIM ocioxkHeHUsIM nHpekimn SARS-CoV-2, Bkimouas Tu-
peounHblii Kpu3. [Ipy orpaHUYEHHOI TOCTYITHOCTH OMOXUMUYE-
CKMX MCCJIEIOBAHUI MEHEDKMEHT TMAllMeHTOB C BIEPBbIC JUArHO-
CTUPOBAHHBIM I'MIIEPTUPEO30OM JIyUllle BCErO MPOBOIUTDH B PEKUME
WICITOJIb30BaHUsI 0JI0KATOPOB M 3aMECTUTENIbHOM Teparnuu. Helitpo-
TeHUsI, BbI3BaHHASI aHTUTUPeonTHbIMU Tiperniapatamu (ATIT), mo-
JKET Croco0CcTBOBATH MporpeccupoBannio COVID-19, a cumnToMbl
MHGEKIMU MOXHO crtyTath ¢ uHdpekuueir SARS-CoV-2. B ciyuae
BO3HUKHOBEHUSI TPUIITONOIOOHBIX CUMIITOMOB B TIEPBbIE MECSILIBI
JICUCHUSI CJICIYeT PAaCCMOTPETh BO3MOXHOCTb OTMEHBI MCITOJIb30-

Banust ATTI 1 cpouHoe onpeesieHre ypoBHs HeliTpodmios. B He-
KOTOPBIX CITydasiX HEKOHTPOJIMPYEMOTO THUPEOTOKCUKO3a MOXKET
OBITh TPOBEICHO CPOYHOE XUPYPTUUECKOEe BMEIATEIbCTBO WU
HaszHayeHue "'I. Y maumentoB ¢ uHbekimeir COVID-19 moxer
HaOJIIOAATHCSI KOHBIOHKTUBUT, YTO MOXKET BbI3BaTh JIMarHOCTUYE-
CKHE TPYITHOCTH Y TTALIMEHTOB C BITEPBBIE IMAarHOCTUPOBAHHON WJTN
cymiecTBytoleit odranemonarueii [peiisca. [armeHTsI, OTyYato-
1M 3aMECTUTEJIbHYIO TePario TOPMOHAMU IIIUTOBUIHOM XKeje3bl,
JTOJDKHBI OBITH 00ECIeYeHbl TOCTAaTOYHBIM 3aracoM JieKapcTB. Bo
BpeMsi OEPEeMEHHOCTH CJIEAYeT MPUIEPKUBATHCS OOLIETIPUHSITHIX
PEKOMEH/IALINIA TTO YBEIMYEHUIO O3Bl JIEBOTUPOKCHHA. Bo MHOTHIX
ciyyasix 1Sl BeleHUsI HOBBIX MALMEHTOB ¢ AUC(HYHKIMEN HIUTO-
BMIHOI XeJie3bl, a TAKKE MAllMEHTOB C paHee AMarHOCTHPOBAHHOM
TUPEOUIHOM TTATOJIOTHEl TOCTATOYHO UCTIOIb30BATh BUPTYaTbHbIC
TesiepOHHbBIE WU BUICOKOHCYTBTALINN.

B YkpaiHi opuriHanbHui neBotMpokcuH Hatpito EYTUPOKC i opuriHanbHui Tiamazon TUPO30J1
npepcTaBnsie KoMnaHis «AciHo»
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Hypothyroidism and chronic obstructive
pulmonary disease

Abstract. The risk of chronic obstructive pulmonary disease (COPD), as well as thyroid diseases increases with
age. COPD is a common systemic disease associated with chronic inflammation. Many endocrinological disorders,
including thyroid gland diseases are related to systemic inflammation. Epidemiological studies suggest that pa-
tients with COPD are at higher risk of thyroid disorders. These associations are not well-studied and thyroid gland
diseases are not included on the broadly acknowledged list of COPD comorbidities. They may seriously handicap
quality of life of COPD patients. Unfortunately, the diagnosis may be difficult, as many signs are masked by the
symptoms of the index disease. The comprehension of the correlation between thyroid gland disorders and COPD
may contribute to better care of patients. In this review, we attempt to revise available literature describing existing
links between COPD and thyroid diseases. The signs or symptoms of thyroid disorders may be non-specific, es-
pecially among the elderly, therefore the differential diagnosis between symptoms of COPD and symptoms related
to thyroid disease can cause difficulties. Many data show higher risk of thyroid hormones alterations in COPD pa-
tients. Hypothyroidism may influence respiration by different mechanisms, even in subjects with intact respiratory
system. Therefore, it is hard to distinguish whether hormonal changes are the reason or a consequence of different
respiratory signs and symptoms. In some instances, the correction of hormonal alternations may improve the qua-
lity of life of COPD patients and other disease outcomes. The comprehension of an association between COPD,
thyroid gland function and thyroid disorders may provide important information about the systemic nature of COPD.

Keywords: hypothyroidism; chronic obstructive pulmonary disease; comorbidity; thyroid gland

Introduction

Chronic obstructive pulmonary disease (COPD) is a
leading cause of morbidity and mortality worldwide [1]. The
risk increases suddenly with age, and the peak incidence falls
when patients are over 60 [1]. It has been acknowledged that
chronic inflammation occurring in COPD is systemic in na-
ture, but it occurs primarily in the lung, from where inflam-
matory cytokines “spill over” and inflammation spreads to
other organs of the body [2].

Systemic inflammation may be driven by the main risk
factor — cigarette smoking, and it persists after smoking
cessation [3]. The inflammation has an impact on other
systems, for example: cardiovascular, skeletal muscles, ske-
leton, brain etc. [4]. According to GOLD (Global Initiative
for Obstructive Lung Disease), many comorbidities like co-
ronary artery disease, diabetes and metabolic syndrome, de-
pression, cachexia, osteoporosis are undoubtedly associated
with COPD by their frequent co-occurrence [1]. The link

between other chronic diseases and COPD may not be so
obvious, but some data suggest many underrecognized as-
sociations [5]. COPD interferes with endocrinological ho-
moeostasis not only by means of systemic inflammation [6].
Other factors like neurohormones, blood gas abnormalities,
glucocorticoid administration also disturb hormonal ba-
lance [6]. On the other hand, hormones may affect regula-
tion of breathing [7]. Some hormones act on the level of the
central nervous system, some have an impact on peripheral
chemoreceptors, others may contribute to this process by
influencing the metabolism rate, and others exert their ef-
fect directly on receptors in the respiratory tract [7]. Drugs
frequently used by COPD patients to treat comorbidities,
such as amiodarone [8], lithium carbonate [9] or potassium
iodine [10] may lead to hypothyroidism.

There is a growing evidence that thyroid gland function
may be disturbed in COPD patients [2, 7, 11]. Some studies
show that thyroid diseases are more frequent among patients
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with COPD. In a big population-based study performed in
the city of Madrid, Spain, it was shown that the prevalence
of a thyroid disease was higher in COPD patients (14.2 %)
than the expected standardized prevalence of chronic di-
seases (11.16 %) [6]. The general occurrence of thyroid di-
sorders is estimated at 14—20 % among stable COPD pa-
tients and at 70 % during an exacerbation [12].

The thyroid diseases occur more frequently among
women than men with COPD [6], the same as in the general
population [13].

The purpose of this review is to discuss the available data
on the coexistence of hypothyroidism and COPD.

Materials and methods

The initial search was conducted using PubMed with
the subject headings “pulmonary disease, chronic obstruc-
tive pulmonary disease” and “hypothyroidism”. All ab-
stracts were assessed for relevance, and articles of the re-
levant studies were retrieved. Subsequent searches utilized
the following combinations of subject headings on PubMed:
“CODP & thyroid hormones” or “COPD & thyroid di-
sorders” or “COPD & hypothyrodism” or “COPD & non-
thyroidal illness syndrome”.

Chronic inflammation as a possible link
between COPD and hypothyroidism

Chronic inflammation in COPD is associated with
production of interleukin (IL)-1B, tumor necrosis fac-
tor (TNF)-a, IL-8, IL-6, and fibrinogen by alveolar mac-
rophages and neutrophils [14]. In humans, intravenous
administration of recombinant IL-6 resulted in acute re-
duction of triiodothyronine (T,) and thyroid stimulating
hormone (TSH) levels [15]. Tobacco smoke contains con-
siderable amounts of free radicals that may damage the
structure of the respiratory tract and promote inflammation
[1, 16]. Cigarette smoke attracts activated inflammatory
cells to the lungs — another source of free radicals and oxi-
dants contributing to sustained inflammation [17]. Also the
endocrine system is not inert to the components of cigarette
smoke. Higher levels of serum total triiodothyronine (tT,)
were found in young healthy smokers comparing to non-
smoking control subjects [16], what may suggest that smo-
king acts independently of coexistent diagnosis of COPD.

Hypothyroidism

The prevalence of hypothyroidism in the general popu-
lation is 0.9 % among men and 4.8 % among women [19].
Its frequency increases with age [20]. Some studies have
shown the relationship between thyroid hormone levels and
blood gas parameters [2]. C. Terzano et al. [2] described
lower blood oxygen pressure (pO,) in patients with overt
hypothyroidism, compared to other groups consisting of
patients with subclinical hypothyroidism, normal subjects
and patients with hyperthyroidism. Moreover, in the same
research, the authors observed significant increase of the
blood carbon dioxide pressure (pCO,) levels in patients with
hypothyroidism, although a correlation between TSH and
pCO, was not present [2]. Dimopoulou et al. reported strong
positive correlation between serum total triiodothyronine/
total thyroxine (tT,/tT,) ratio and arterial oxygen pressure

(PaO,), but only in COPD patients with FEV1 < 50 % pre-
dicted value, and not in those above this threshold [21]. This
observation suggests the relationship between low conver-
sion rate of T, to T, in peripheral tissues and hypoxemia in
most severe COPD patients [22]. In another study, it was
demonstrated that obstruction severity is associated with re-
duced basal and stimulated TSH [23]. However, the exact
mechanism of the above connection is not known.

Muscle weakness is one of the symptoms of hypothy-
roidism [24, 25]. The deterioration of main respiratory mus-
cle function [26] aggravates already weakened ventilation in
patients with COPD [2]. Some adapting mechanisms in
COPD patients have been described, like shortening of the
length of sarcomeres and an increase in the concentration of
mitochondria [26]. The muscle weakness may manifest in
worse spirometry results [2]. In hypothyroidism mean inspi-
ratory pressure (MIP) and mean expiratory pressure (MEP)
are decreased [2, 27], supposedly due to decreased respira-
tory muscle strength [28].

The association of free T, (fT,) level with arterial blood
gases and pulmonary function parameters (vital capacity
(VC) or forced vital capacity (FVC), FEV1, peak expiratory
flow (PEF)) has been demonstrated [29]. Another study also
confirmed lower values of MEP in COPD patients with hy-
pothyroidism than in those without this condition [30]. The
authors observed significantly lower values of FVC, FEV1/
FVC, forced expiratory flow at 25 and 75 % (FEF 25-75 %)
in this group of patients [31]. Others reported on correlation
between MEP and MIP values and thyroid function [2]. In-
terestingly, there is also a positive correlation between TSH
values and acute exacerbations frequency [31]. Among the
patients with hypothyroidism, the exacerbations occurred
more frequently than in patients without hypothyroidism,
and TSH value turned out to be the only significant deter-
minant of exacerbation frequency [31].

Further studies are needed to verify if impaired thyroid
function really increases the risk of COPD exacerbation and
if proper hormonal treatment would impact the clinical out-
come. Authors of other studies reported on lower spirometry
parameters in patients without clinically diagnosed hypo-
thyroidism, but with low values of thyroid hormones, that
still remained within normal limits [29]. It is of note that
the muscle weakness, caused by hypothyroidism, is rever-
sible after treatment [32]. Thyroid dysfunction, defined by
the use of thyroid function tests (TFT), was demonstrated
in more than half of COPD patients with respiratory failure
(52.3 %) and in slightly lower percentage of patients without
this condition (44.4 %) [33], however, the difference be-
tween the groups was not statistically significant. Moreover,
patients with both low levels of fT, and free T, (fT,) needed
invasive mechanical ventilation more often than those from
the group with normal TFT scores [34]. The authors also
observed the higher rate of in-hospital mortality among pa-
tients with low levels of either T, or fT, [34]. Significant dif-
ference of TSH level between groups of patients with COPD
exacerbation and healthy subjects was demonstrated [34].
Lower fT, in the course of COPD exacerbation was also
confirmed by other authors [29]. The authors also found
that fT, negatively correlated with bicarbonate levels and
fT,, also negatively, with hemoglobin [35].
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Non-thyroidal illness syndrome

Non-thyroidal illness syndrome (NTIS) may be de-
fined as reduced conversion of T, to T, in different acute
and chronic systemic disorders. NTIS occurs more fre-
quently than hypothyroidism and subclinical hypothy-
roidism [36]. This clinical entity is characterized by a
decreased tT, and fT,, normal or decreased tT, and T,
and unchanged TSH levels [37]. The mechanisms leading
to NTIS are largely unknown and further studies in this
field are required [38].

The hormonal changes during follow-up after COPD
exacerbation followed normalization of PaO, and PaCO,
during recovery. The increase of TSH levels following im-
provement of hypoxia and stabilization of clinical condi-
tion denotes delayed pituitary response to TRH, which was
earlier impaired by hypoxia [39]. Serum tT,, fT, and tT,/
tT,, which decrease with age and in COPD exacerbations
as shown in the cited study, indicate decreased metabolic
clearance of T, and decreased peripheral conversion to T,.
This inverse correlation suggests that aging may also play a
role in thyroid dysfunction in addition to hypoxemia [40].
According to foregoing findings, thyroid disease should not
be recognized during COPD exacerbation because of alter-
nations in thyroid hormones related to severe clinical condi-
tion and not to true thyroid disease [41]. In another study,
it was shown, that NTIS may be regarded as independent
predictor of prolonged weaning in intubated COPD patients
[42]. Importantly, prolonged weaning is associated with in-
creased mortality and morbidity in the intensive care unit
[43].

Presumably, NTIS (especially low fT,) may reflect seve-
rity of inflammation, hypoxia or other pathological proces-
ses associated with COPD exacerbation [44]. The authors
also reported on successful weaning from mechanical venti-
lation (MYV) after proper hormonal supplementation in pa-
tients with newly diagnosed hypothyroidism [45]. Although
the authors noticed that further studies are necessary to as-
sess the significance of thyroid hormones supplementation
in patients with NTIS [45]. It should be remembered that
various factors can affect thyroid function by stimulating
or suppressing it. More frequent occurrence of pulmonary
infections among patients with NTIS has been demonstra-
ted [46]. Some cytokines and immune system cells restrain
thyroid gland activity. Therefore, treatment of pulmonary
infections or any infection, becomes an important aim to
reach.

Conclusions

The signs or symptoms of thyroid disorders may be non-
specific, especially among the elderly, therefore the diffe-
rential diagnosis between symptoms of COPD and symp-
toms related to thyroid disease can cause difficulties. Many
data show higher risk of thyroid hormones alterations in
COPD patients. Hypothyroidism may influence respiration
by different mechanisms, even in subjects with intact respi-
ratory system. Therefore, it is hard to distinguish whether
hormonal changes are the reason or a consequence of diffe-
rent respiratory signs and symptoms. In some instances, the
correction of hormonal alternations may improve the quali-
ty of life of COPD patients and other disease outcomes. The

comprehension of an association between COPD, thyroid
gland function and thyroid disorders may provide important
information about the systemic nature of COPD.
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FinoTnpeos Ta XpOoHiYHA O6CTPYKTUBHA XBOPOOGA AereHb

Pestome. Pusuk XpoHiuHOI OOGCTPYKTMBHOI XBOPOOM JIET€Hb
(XOXJI), a TakoX 3aXBOPIOBaHb IIUTOMOAIOHOI 321031 3POCTAE 3
Bikom. XOXJI — 3arajibHe CUCTEMHE 3aXBOPIOBaHHS, TIOB’ sI3aHE 3
XPOHIYHUM 3anajeHHsIM. barato eHIOKpMHOJIOTIYHUX PO3JIaliB,
BKJIIOYAIOYM 3aXBOPIOBAHHS IIUTOMOAIOHOI 321031, TTOB’sI3aHi i3
CUCTEeMHUM 3anajeHHsIM. EnigeMiosioriyHi 10CaiIKeHHsT ToKa-
3YI0Tbh, 110 B nauieHTiB i3 XOXJI nmigBuieHnit pu3nK posanis
muTornonioHoi 3amo3u. Lli acoliamii HegOCTaTHBLO BUBYEHI, i
TUPEOIAHI 3aXBOPIOBAHHS He BKJIOUEHi 10 3arajJbHOBU3HAHOIO
CMUCKY cymyTHiX 3axBoptoBaHb XOXJI. BomHoOYac BOHM MOXYTh
3HAYHO TIOTIPIIUTH SIKicTh XUTTS XxBopux Ha XOXJI. Ha xanb,
NiarHOCTMKA JIOBOJIi CKJIaJHA, OCKUJIbKM 0arato O3HaK MacKy-
I0TbCSI CUMIITOMaMU OCHOBHOTO 3aXBOPIOBaHHS. 3’sICyBaHHSI
KOpeJslii MiX 3aXBOPIOBaHHSIMM IIMTOIOAIOHOI 3aj03u Ta
XOXJI cipusiTiMe Kpaliiiii JormomMo3i ocobam i3 TaKow MaToJo-
riero. Y HpboMy OIJIsiai MpoaHai3oBaHO AOCTYIHY JiTepaTypy, 110
omnucye icHyroui 3B a3ku Mixk XOXJI Ta 3aXBOpIOBaHHSIMU I~
TononioHo1 3a03u. O3HaKU a00 CUMNTOMU 3HUXKEHOI YHKIIT

Mariia Sukholytka

LIMATOMOAIOHOT 3271031 MOXYTb OyTM Hecneuu@iyHUMU, 0co-
0JIMBO cepell 0cid MOXMIIOro BiKy, ToMy AudepeHUiaibHa AiarHo-
ctuka Mixk cumnTomamu XOXJI Ta cumMrromaMu, TIOB’ I3aHUMU
i3 3aXBOPIOBAHHSIMU IIMTOIOMAIOHOI 3a/1031, MOXE BMKJIMKATHU
TpyaHouli. barato naHux cBigyaTh MpoO OUIBII BUCOKUI PU3MK
3MiHU (PYHKIIOHAJIBHOTO CTaHY IIUTOMOMIOHOT 3aJ1031 Y XBOPUX
Ha XOXJI. Iimotupeo3 Moxe BIUIMBATUA Ha OIMXaJbHY (DYHKIIIIO
pi3HMMU MeXaHi3MaMU, HaBiTh B O0Ci0 3 iHTAaKTHOIO AMXaJIbHOIO
cucteMoto. Tomy CKJIaaHO PO3Pi3HUTH, YU € TOPMOHATbHI 3MiHU
MMPUYNHOIO ab0 HACIIIKOM Pi3HMX O3HAaK Ta CUMIITOMIB TTOpPY-
LICHHS AMXaHHs. Y IesIKUX BUMAIKaxX KOPEKIisi TOPMOHATbHUX
3MiH MOXe MOKPAILIUTH KIiCTh XKUTTs XxBopux Ha XOXJI Ta iHwi
HACJIiIKM 3aXBOPIOBAHHS. YCTaHOBJICHHSI B3a€EMO3B’SI3KiB MiX
XOXJI, dyHKIIi€IO MUTOMOAIOHOT 3aJ103U Ta TUPEOITHUMHU PO3-
JlaJlaMy MOe HaJaTH BaXkKJIMBY iH(OPMALIito ITPO CUCTEMHY MPH-
pony XOXIJI.

KimouoBi c1oBa: rinotupeos; XxpoHiuHa 0O6CTPYKTUBHA XBOPOOa
JIereHb; KOMOPOiIHICTh; IIUTONOIIOHA 3aJ103a; OTJISI
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MnoTupeos n xpoHnyeckas 06CTPYKTUBHAS GOAE3Hb AETKUX

Pe3ome. Puck XpoHUUYECKOH OOCTPYKTUBHO GOJE3HU JIETKUX
(XOBJI), a Takxe 3a00eBaHUI IIUTOBUIHON KeIe3bl YBETUIM-
BaeTcsl ¢ Bo3dpacToM. XOBJI — ob1iiee cucteMHoe 3a0oJeBaHUe,
CBSI3aHHOE C XPOHMUYECKUM BocrajeHueM. MHOTO 3HAOKPUHO-
JIOTUYECKUX PACCTPOICTB, BKIIIOYAsl 3a00J1€BaHUS LLIMTOBUIHOM
JKeJIe3bl, CBSI3aHbI C CUCTEMHBIM BOCTIAJIECHUEM. DIUIEMUOIOTH -
YyecKHe McCAeqoBaHUs MOKa3bIBaIOT, YTO y nanueHToB ¢ XOBJI
MOBBIIIEHHBIE PUCK PACCTPOMCTB IIMTOBUIHON eJe3bl. OTU
accolMaluy HeIO0CTaTOYHO M3YYEHBI, U TUPCOUTHbIE 3a00JeBa-
HUS HE BKJIIOUEHBI B OOIIETIPU3HAHHBIN CITUCOK COIMTYTCTBYIOIINUX
3a0oeBanuii XOBJI. B To Xe BpeMsi OHM MOIYT 3HAYUTEIBHO
YXYIIIUTE KadecTBO XKu3HM OonbHbIX XOBJI. K coxaneHuro,
NMMAarHOCTHKA TOBOJIBHO TSIXKeJiast, ITOCKOJIbKY MHOTHE TIPU3HAKK
MAacKUPYIOTCS CUMIITOMaMU OCHOBHOTO 3a0osieBaHus. BrisicHe-
HUE KOpPEeJSILMUA MEXAy 3a00JIeBaHUSIMU LLIMTOBUIHOM KeJe3bl
u XOBJI Oyzner criocobcTBOBATH JIydllieil MOMOLIM JIMLAM C Ta-
Kol marosorueii. B aTom 00630pe mpoaHanM3UpoOBaHa JOCTYII-
Hasl JUTepaTypa, OMMUCHIBAIONIAS CYLIECTBYIOIINE CBS3U MEXIY
XOBJI u 3a60eBaHUSMU IIUTOBUAHOM Xeye3bl. [1pu3Haku uiu

CHUMITTOMBI TOHUXXEHHOW (QYHKIIMU IIUTOBUIHOMN XeJie3bl MOTYT
OBbITh HecrelnubUIecCKUMU, 0COOEHHO Cpeny MOXWIBIX JIOAEH,
nostomy auddepeHanbHas IMarHoCTUKa MeXIy CUMIITOMa-
M XOBJI u cumntomamu, CBSI3aHHBIMU C 3a00JICBAHUSIMU TITU -
TOBUIHOM XeJjie3bl, MOXET BbI3BaTh TPYJHOCTU. MHOTHE TaHHbIE
CBUJIETEJIbCTBYIOT O 00Jiee BBICOKOM pUCKe U3MEHEeHUsT (yHKIIU-
OHAJIBHOTO COCTOSIHUSI IIUTOBUIHOM Xese3bl y 00nbHbIX XOBJI.
TumoTpeo3 MOXeT BIMSTH Ha AbIXaTeIbHYIO (DYHKIINIO pa3HBIMU
MEeXaHN3MaMU, JaXe y JIUIl C UHTAKTHOU AbIXaTeJIbHOW CUCTEMO.
[ToaTOMY TPYIHO Pa3IUYUTh, SIBJSIIOTCS TOPMOHAJIbHbIE U3MEHE-
HUST IPUYIMHON WIIM CJIEICTBUEM Pa3IMYHBIX TTPU3HAKOB U CUM-
IITOMOB HapYILIEHUS IbIXaHUsI. B HEKOTOPBIX ClTydasix KOPPEKIIMS
TOPMOHAIBHBIX U3MEHEHUI MOXET YJIYYIIUTh KAauyeCTBO XU3HU
6oabHbIX XOBJI 1 apyrue nociaeacTBus 3a0ojieBaHUSI. YCTaHOB-
seHue B3aumocBsizeir Mexay XOBJI, dyHkuuyei 1muToBUIHON
KeJIe3bl U TUPEOUTHBIMU PACCTPONCTBAMU MOXKET TPEIOCTaBUTh
BaxkHYI0 MH(opMauuio o cuctemHoi mpupoae XOBJI.
KiroueBble €10Ba: rumnorupeos; XpoHUYecKasd 0OCTPYKTUBHAS
00J1e3Hb JIETKUX; KOMOPOMIHOCTh; IIIMTOBUIHAS Xele3a; 0030p
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Autoimmune thyroiditis
and multiple nutritional factors

Abstract. Autoimmune thyroiditis (AT) is considered to be the most common autoimmune disease. It is currently
accepted that genetic susceptibility, environmental factors, and immune disorders contribute to its development.
With regard to nutritional factors, evidence implicates high iodine intake and deficiencies of selenium and iron
with a potential relevance of vitamin D status. To elucidate the role of nutritional factors in the risk, pathogenesis,
and treatment of AT, PubMed and the Cochrane Library were searched for publications on iodine, iron, selenium,
and vitamin D and risk/treatment of AT. Chronic exposure to excess iodine intake induces autoimmune thyroiditis,
partly because highly iodinated thyroglobulin (Tg) is more immunogenic. Selenoproteins are essential to thyroid
action. There is evidence from observational studies and randomized controlled trials that selenium/selenoproteins
can reduce thyroid peroxidase (TPO)-antibody titers, hypothyroidism, and postpartum thyroiditis. AT patients are
frequently iron deficient, since autoimmune gastritis, which impairs iron absorption, is a common co-morbidity. In
recent years, evidence has emerged pointing to various roles for vitamin D, including, proliferation and differentia-
tion of normal and cancer cells, cardiovascular function, and immunomodulation. Vitamin D deficiency has been
especially demonstrated in AT patients. Lower vitamin D status has been found in AT patients than in controls, and
inverse relationships of serum vitamin D with TPO/Tg antibodies have been reported. Adequate selenium intake is
vital in areas of iodine deficiency/excess, and in regions of low selenium intake a supplement of 50-100 pg/day of
selenium may be appropriate. Myo-inositol and selenium are able to restore the euthyroid state as well as improve
the wellbeing of AT with subclinical hypothyroidism. Bearing in mind also the safety of these two molecules’ usage,
accentuated by the absence of side effects, the Myo-Ins-Se combination can be considered a very efficacious and

safe therapy for AT treatment.

Keywords: autoimmune thyroiditis; iodine; iron; selenium; vitamin D; myo-inositol

Autoimmune thyroiditis (AT) is the most prevalent
autoimmune disorder characterized by the destruction of
thyroid cells caused by leukocytes and antibody-mediated
immune processes accompanied by hypothyroidism [1]. In
recent years, evidence has emerged pointing to various roles
for vitamin D, including, proliferation and differentiation of
normal and cancer cells, cardiovascular function, and im-
munomodulation. Vitamin D deficiency has been especially
demonstrated in AT patients [2].

Chronic exposure to excess iodine intake induces au-
toimmune thyroiditis, partly because highly iodinated thy-
roglobulin (Tg) is more immunogenic. Recent introduc-
tion of universal salt iodization can have a similar, though
transient, effect. Selenoproteins are essential to thyroid
action. In particular, the glutathione peroxidases pro-
tect the thyroid by removing excessive hydrogen peroxi-

de produced for Tg iodination. Genetic data implicate the
anti-inflammatory selenoprotein S in AT risk. Antibodies
to thyroid peroxidase (TPO), the enzyme that catalyses
thyroid-hormone production and antibodies to the recep-
tor for the thyroid-stimulating hormone, are characteristic
of AT. It is presently accepted that genetic susceptibility,
environmental factors, including nutritional factors and
immune disorders contribute to the development of AT.
There is evidence from observational studies and randomi-
zed controlled trials that selenium/selenoproteins can
reduce TPO-antibody titers, hypothyroidism, and post-
partum thyroiditis. Iron deficiency impairs thyroid me-
tabolism. TPO, the enzyme responsible for the production
of thyroid hormones, is a heme (iron-containing) enzyme
which becomes active at the apical surface of thyrocytes
only after binding heme [3].
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AT patients are frequently iron deficient, since autoim-
mune gastritis, which impairs iron absorption, is a common
co-morbidity. Treatment of anemic women with impaired
thyroid function with iron improves thyroid-hormone con-
centrations, while thyroxine and iron together are more ef-
fective in improving iron status [4]. Lower vitamin D status
has been found in HT patients than in controls, and inverse
relationships of serum vitamin D with TPO/Tg antibodies
have been reported. However, other data and the lack of trial
evidence suggest that low vitamin D status is more likely
the result of autoimmune disease processes that include
vitamin D receptor dysfunction. Clinicians should check
patients’ iron (particularly in menstruating women) and vi-
tamin D status to correct any deficiency. Adequate selenium
intake is vital in areas of iodine deficiency/excess, and in re-
gions of low selenium intake a supplement of 50—100 pg/day
of selenium may be appropriate.

Chronic exposure to excess iodine intake induces AT,
partly because highly-iodinated Tg is more immunogenic.
The recent introduction of universal salt iodisation can have
a similar, although transient, effect. Iron deficiency impairs
thyroid metabolism. TPO is a haem enzyme that becomes
active only after binding haem. AT patients are frequently
iron-deficient since autoimmune gastritis, which reduces
iron absorption and coeliac disease which causes iron loss,
are frequent co-morbidities. In two-thirds of women with
persistent symptoms of hypothyroidism despite appropriate
levothyroxine therapy, restoration of serum ferritin above
100 pg/l ameliorated symptoms. Selenoproteins are essen-
tial to thyroid action. In particular, the glutathione peroxi-
dases remove excessive hydrogen peroxide produced there
for the iodination of Tg to form thyroid hormones. There
is evidence from observational studies and randomised con-
trolled trials that selenium, probably as selenoproteins, can
reduce TPO-antibody concentration, hypothyroidism and
postpartum thyroiditis. Appropriate status of iodine, iron
and selenium is crucial to thyroid health.

Much research suggests that Mediterranean eating ha-
bits and lifestyle contribute to counteract the risk of chronic
diseases while promoting longevity, but little information
is available on the effects of the Mediterranean diet (Med-
Diet) on thyroid function, particularly among overweight/
obese subjects. Nevertheless, consistent data reported a slight
increase in serum levels of the thyroid-stimulating hormone
(TSH) and a higher rate of conversion of thyroxine (T,) to
triiodothyronine (T,) in obesity. In cross-sectional study au-
thors [5] investigated the relationship between adherence to
the Med-Diet and circulating thyroid hormones in a cohort
of overweight/obese subjects Southern Italy. 324 consecu-
tive outpatient subjects (228 women and 96 men, age range
14—72 years) taking no drug therapy and showing normal
levels of thyroid hormones, but complicated by overweight
and obesity were involved in the study. Higher adherence
to Med-Diet was found to be inversely related to free T,
(p <0.01) and T, (p < 0.01) serum levels. People consu-
ming at least four spoonful of extra-virgin olive oil (EVOO)
per day, as well as those consuming at least two servings of
vegetables per day, had lower free T, levels (p = 0.033 and
p = 0.021, respectively). Furthermore, consuming at least
four spoonfuls of EVOO per day was found to be associated

to lower free T, serum concentrations (p = 0.011). Multi-
nomial logistic regression models, performed on tertiles of
thyroid hormones to further investigate the relationship with
Med-Diet, corroborated the significance only for free T,.
Increased adherence to the Med-Diet was independently
associated to a slightly reduced thyroid function, but still
within the reference range for free T, and T, serum levels.
This first finding in this field opens up a research line on any
underlying biological interplay.

The aim of other study [6] was to investigate the effect
of vitamin D on circulating thyroid autoantibodies and thy-
roid hormones profile (T,, T,, and TSH) in females with
AT. Forty-two women with AT disease were enrolled in this
randomized clinical trial study and divided into vitamin D
and placebo groups. Patients in the vitamin D and placebo
groups received 50 000 IU vitamin D and placebo pearls,
weekly for 3 months, respectively. The serum levels of 25-hy-
droxy vitamin D [25(OH) D], Ca** ion, anti-TPO Ab, anti-
thyroglobulin antibody (anti-Tg Ab), T,, T,, and TSH were
measured at the baseline and at the end of the study. The
results of this study showed a significant reduction of anti-Tg
Ab and TSH hormone in the Vitamin D group compared to
the start of the study; however, there was a no significant re-
duction of anti-TPO Ab in the Vitamin D group compared
to the placebo group (p = 0.08). No significant changes were
observed in the serum levels of T, and T, hormones. There-
fore, vitamin D supplementation can be helpful for allevia-
tion of the disease activity in AT patients.

Vitamin D is a steroid hormone traditionally connected
to phosphocalcium metabolism. The main functions of vi-
tamin D are the regulation of phosphocalcium metabolism
and the promotion of bone homeostasis [7]. The discovery
of pleiotropic expression of its receptor (VDR) and of the
enzymes involved in its metabolism has led to the explora-
tion of the other roles of this vitamin. The influence of vi-
tamin D on autoimmune disease-namely, on autoimmune
thyroid disease-has been widely studied. Most of the exis-
ting data support a relationship between vitamin D deficien-
cy and a greater tendency for development and/or higher
titers of antibodies linked to AT, Graves’ disease, and/or
postpartum thyroiditis [8]. However, there have also been
some reports contradicting such relationships, thus making
it difficult to establish a unanimous conclusion. Even if the
existence of an association between vitamin D and autoim-
mune thyroid disease is assumed, it is still unclear whether
it reflects a pathological mechanism, a causal relationship,
or a consequence of the autoimmune process. The relation-
ship between vitamin D polymorphisms and this group of
diseases has also been the subject of study, often with diver-
gent results [9].

Previous studies have reported the presence of VDR in
murine thyrotropic cells [10]. A strong molecular homology
between VDR and thyroid hormone has been demonstrated,
as well as the presence of VDR in murine follicular thyroid
cells. The incubation of these cells with 1,25(OH),D inhi-
bited the uptake of iodine and cell growth [11].

A higher risk of AT in subjects born in summer [12] and
no relationship between month of birth and Graves’ di-
sease [13] were described in Danish register-based studies.
A higher frequency of birth in spring was noticed in Greek
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children with AT [14]. Seasonality of birth month may be
related to Vitamin D levels (higher frequency of deficiency
in the end of winter, beginning of spring), but also may relate
to viral exposure and other factors which vary in different
regions and years [14].

A study performed in Korea revealed that iodine excess
was associated with thyroid dysfunction only in vitamin D-
deficient individuals [15].

In patients with AT, K. Vondra et al. found a positive
relationship between 25(OH)D levels and the {T,/fT, ratio,
which disappeared after supplementation with cholecalcife-
rol. The authors speculated that the decreased ratio may be a
compensatory adaptation to Vitamin D deficiency [16].

S. Kivity et al. reported an association between Vita-
min D deficiency, defined as 25(OH)D < 10 ng/ml, and a
higher frequency of AT and the presence of thyroid antibo-
dies, in general [17]. A.D. Unal et al. found lower levels of
25(OH)D in individuals with autoimmune thyroid patho-
logy, with the Graves’ disease group registering lower levels
than those with AT and an inverse correlation between the
levels of 25(OH)D and antithyroid antibody titers [18]. In a
meta-analysis in 2015, J. Wang et al. reported lower levels of
25(0OH)D and higher prevalence of deficiency in individuals
with AT vs. controls [19].

There is evidence supporting a relationship between vi-
tamin D and AT. G. Tamer et al. identified lower 25(OH)D
levels in individuals with AT versus control subjects, with a
tendency for a higher prevalence of deficiency in patients
with hypothyroidism than in those in euthyroidism [20].

There are also data supporting this relationship at age
extremes. A higher prevalence of AT and anti-TPO titers in
association with 25(OH)D < 20 ng/ml was found in indi-
viduals over 65 years of age. It should be noted, however,
that the AT group was older and had higher creatinine le-
vels [21]. In pediatric patients with AT vs. healthy controls,
a higher prevalence of Vitamin D deficiency was also found
[22]. However, in an analysis of pediatric patients with type
1 diabetes mellitus with vs. without AT, 25(OH)D levels
< 20 ng/ml were found in both groups, with no difference
between the two [23].

In a systematic review and meta-analysis, S. Wang et al.
concluded that supplementation with Vitamin D appeared
to significantly reduce levels of anti-TPO (for treatments
> 6 months) and anti-Tg, with no reported serious adverse
effects [24]. More recently, V.E. Koehler et al. retrospec-
tively analyzed 933 patients with AT and found a greater
reduction in anti-TPO levels in a 58-patient sub-group that
had an improvement in their initially insufficient Vitamin D
level (< 30 ng/ml) vs a control group that maintained a Vita-
min D level below the threshold. The difference between the
groups, however, was not statistically significant [25].

Other factors may influence the effect of Vitamin D
supplementation on AT. Testosterone replacement in tes-
tosterone-deficient men has been associated with a more
pronounced reduction in anti-TPO/-Tg titers and increased
thyroid secretory capacity (SPINA-GT index) with Vita-
min D supplementation (vs. testosterone-naive men). Sele-
nomethionine supplementation has also been shown to en-
hance the effect of Vitamin D on these parameters in 47 AT
women [26].

Supplementation may also have a preventive compo-
nent. A group of 11,017 participants in a wellness program
were supplemented with Vitamin D for over a year, aiming to
reach physiological levels defined as 25(OH)D > 40 ng/ml.
It was found that concentrations of 25(OH)D > 50 ng/ml
reduced the risk of hypothyroidism by 30 % (from 0.4 % —
44 cases/11,017 participants to 0.28 % — 31 cases) and ele-
vated antibody titers by 32 %. Increased levels of 25(OH)D
in patients with hypothyroidism have been associated with
improved thyroid function [27].

Several questions can be raised regarding the relation-
ship between Vitamin D and AT, the first one being whether
such a relationship actually exists. With respect to this mat-
ter, although there is some inconsistency in the results of the
studies carried out to date, most of the data point toward an
association between lower Vitamin D levels and increased
risk of developing the disease and/or higher antibody titers
and/or more difficulty in its treatment, especially for vita-
min D deficiency. Polymorphisms in genes associated with
Vitamin D function/metabolism also appear to have some
influence on the risk of AT.

Myo-Inositol is an isomer of a C6 sugar alcohol. Seve-
ral studies suggested that Myo-Inositol plays an important
role in several cellular processes. In particular, it has been
demonstrated that Myo-Inositol is the precursor for the syn-
thesis of phosphoinositides, which are part of the phospha-
tidylinositol (PtdIns) signal transduction pathway. PtdIns is
responsible for signal transduction across the plasma mem-
brane, via second messenger: inositol 1,4,5-triphosphate
that modulates intracellular Ca>* release or by being a doc-
king site for several signal transduction proteins [28].

TSH signaling is rather complex; indeed, two different
signal cascades are generated. One branch of the signal cas-
cade involves as second messenger cyclic AMP (cAMP),
while another branch is inositol dependent [29]. Indeed,
while the cAMP is more involved in cell growth differen-
tiation and the T3—T4 secretion, the inositol-dependent
branch regulates H,O,-mediated iodination. In particular, it
has been shown that relatively low TSH concentrations are
able to stimulate cAMP mediated signal cascade, while only
100-fold higher TSH concentrations are able to stimulate
the inositol-mediated signal cascade [29].

M. Nordio and R. Pajalich [30] evaluated whether the
association between Myo-Inositol and Selenium can ensure
euthyroidism in subclinical hypothyroidism patients with
AT. This study was performed as a prospective randomized
double-blinded, controlled study in women (mean age 38
years) with AT and TPOADb; inclusion criteria were TgAb
and/or TPOAb above 3501U/mL, TSH levels between
4,01 mIU/1 and 9,99 mlIU/I, and a normal free-thyroxine
level (0.6—1.8ng/dl) as well as typical hypoechogenicity
of the thyroid in high-resolution sonography. The primary
endpoint of the study was restoration of TSH levels (lower
than 4mlIU/l). Secondary end points were decreased in
serum TPOADb and TgAb concentrations, free thyroid hor-
mone levels and improvement of the thyroid and quality
of life estimation. All patients enrolled signed an informed
consent. Patients were randomized into 2 groups according
to their initial TPOADb concentrations. group A consisted of
24 patients who received orally 83 g selenomethionine/day,
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in a soft gel capsule; group B consisted of 24 patients who
received a combined treatment plus Myo-Inositol 600 mg
also in 83g selenomethionine, soft gel capsule, orally, for
6 months. The patients were asked to take the medication
with water about 2h before or after a meal. They were not
given further treatment, such as over-the-counter vitamins
or trace elements. All patients were otherwise healthy. No
patients were substituted with LT,. TPOAb, TgAb, TSH, and
free thyroid hormones were determined by commercial as-
says. The echogenicity of the thyroid was monitored with
high-resolution ultrasound. This article demonstrated that
the beneficial effects obtained by selenomethionine treat-
ment on patients affected by subclinical hypothyroidism,
likely due to the presence of autoantibody (TPOAb and
TgAb), are further improved by cotreatment with Myo-
Inositol. Indeed, due to its action as TSH second messen-
ger, Myo-Inositol treatment reduces TSH levels closer to
physiological concentrations.

S.M. Ferrari et al. evaluated the immune-modulating ef-
fect of myo-inositol in association with seleno-methionine
in patients with euthyroid AT [31]. Twenty-one consecutive
Caucasian patients with newly diagnosed euthyroid chronic
AT were evaluated. All subjects were treated with myo-ino-
sitol in association with selenium (600 mg/83 mg) tablets,
twice per day, for six months. A complete thyroid assessment
was done before the treatment, and after six months. After
the treatment TSH levels significantly declined with respect
to basal values, overall, in patients with an initial TSH value
in the high normal range (2.1 < TSH < 4.0), suggesting that
the combined treatment can reduce the risk of a progres-
sion to hypothyroidism in subjects with autoimmune thy-
roid diseases. Authors found that after the treatment anti-
thyroid autoantibodies levels declined. They first show an
immune-modulatory effect of myo-inositol in association
with seleno-methionine in patients with euthyroid AT. Fur-
ther studies are needed to extend the observations in a large
population, to evaluate the effect on the quality of life, and
to study the mechanism of the effect on chemokines.

Myo-inositol and selenium are able to restore the euthy-
roid state as well as improve the wellbeing of AT with subclini-
cal hypothyroidism. Bearing in mind also the safety of these
two molecules’ usage, accentuated by the absence of side ef-
fects, the Myo-inositol — Selenium combination can be con-
sidered a very efficacious and safe therapy for AT treatment.
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ABTOIMYHHUI TUPEOTAUT
i XapP4YOBi YNHHUKN

Pesome. Asroimynuuii tupeoinur (AIT) BBaxaeTbcs Haiiro-
IIUPEHIIINM aBTOIMYHHUM 3axBoploBaHHsSIM. Ha choronHi Bu3Ha-
HO, L0 TeHeTUYHA CIIPUMHATIMBICTD, (haKTOPU HABKOJUIITHBOTO
cepeoBUIlIa Ta IMyHHI pO3JIali CIPUSTIOTh Moro po3BUTKY. Lllono
XapuyoBUX YMHHMKIB, JaHi CBiqYaTh PO BUCOKMI PiBeHDb CITOXM-
BaHHS Moy, AedilUT ceeHy Ta 3ai3a 3 TOTeHIIHOI0 3HAaYMMiC-
TiO cTaHy BiTamiHy D. /17151 3’sicyBaHHS poJIi (haKTOpiB XapuyBaH-
H$l 'y pU3HKY, aToreHesi ta jikyBaHHi AIT BukopucTaHo mpxepena
PubMed crocoBHO itony, 3aii3a, celieHy, BitaMiHy D, Mio-iHO3u-
ToJy Ta JikyBaHHsI AIT. XpoHiUHMI1 BIJIUB HAAMIPHOTO CIIOXM-
BaHHS Moy iHIYKY€E aBTOIMYHHMI TUPEOINUT YaCTKOBO Uepes Te,
110 fiopoBaHuii TMpeorio0yiH (Tg) € 6inbir imyHoreHHuM. Cerne-
HOITPOTEIHN HEOOXiIHI MUIs MiaTpUMaHHS (QYHKIIOHAJIBLHOTO CTa-
HY LIATOMOAIOHOT 3a7103U. ICHYIOTH TaHi paHIOMi30BaHUX KOHT-
POJILOBAHMX JOCTIKEHb, 110 CeJIeH/CeIeHONPOTETHU MOXYTh
3MEHIIUTHA TUTPU aHTUTII 10 TUpeoinHoi nepokcunasu (TT10) y
XBOPHUX Ha TIilTOTUPEO3 Ta MiCISITIOJIOTOBUI TUPEOITUT. Y XBOPUX
Ha AIT yacTto croctepiraerbest aeiuuT 3aji3a, OCKiIbKU aBTO-
iIMYHHUM racTpUT, SIKUIi OTiplIye BCMOKTYBaHHS 3ajli3a, € 1OBOJII

YaCTUM CYITyTHIM 3aXBOproBaHHSIM. OCTaHHIM 4acoM BUHUKINA
JI0Ka3u, sIKi BKa3yloTh Ha MMO3UTUBHY poJjb BiTamiHy D, BKiItoua-
ouu npostidepaltito Ta tudepeHIialilo HOpMaJIbHUX Ta PAKOBUX
KJIITUH, CepLeBO-CyAMHHY (PyHKIIiI0 Ta iMyHoMoayJsiwiio. edi-
Mt BiTaminy D 0co61mBo nmponeMoHcTpoBaHMii y XBopux Ha AIT.
V nauienTtiB 3 AIT BusiBIeHO HUXXUMI piBeHb BiTaMiHy D, HiX y
0Ci0 3 KOHTPOJIbHOI TPy, i MOBITOMJISIETLCS MPO 3BOPOTHY 3a-
JIEXHICTb BMICTY CMPOBATKOBOTO BiTaMiHy D Bi/i TUTPY aHTHUTIJ 10
TI1O/Tg. AnekBaTHe CIIOKUBAHHSI CEJICHY € XUTTEBO Ba>KJIMBUM
y paiioHax AebiluTy/HalJIMIIKy HOIy, a B perioHax i3 HU3bKUM
CITOXKMBAaHHSIM CeJIeHy MOXe OyTH TOIUIBHUM aomaBaHHS 50—
100 mxr/neHb ceneHy. Mio-iHO3UTOJ Ta CeJieH 3MaTHI BiTHOBUTUA
€YTUPEOIAHMUIA CTaH, a TAKOX MOKPAIIUTH CAMOTIOUYTTSI Y XBOPUX
Ha AIT i3 cyOKJIiHIYHUM TilTOTUPEO30M. 3 OISy TaKOX Ha 0e3-
MeKy BUKOPUCTAHHSI IIUX IBOX MOJIEKYJI, BiICYTHICTb MOOIYHUX
edeKTiB KOMOIHAIIil0 MiO-iHO3UTOJIY Ta CeJeHy MOXHA BBaXKaTH
nyxe e(eKTUBHOIO Ta Oe3MeYHOI0 Tepari€ero st JikyBaHHs AlT.
KirouoBi ciioBa: aBroiMyHHUII TUPEOINNT; OX; 3a1Ii30; CEJEH;
BiTaMiH D; Mio-iHO3uTON
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AYyTOMMMYHHbIN TUPEOUANT U NULLLEBbIE PAKTOPbI

Pe3iome. AyrouMmynnsbiii Tupeoununt (AWT) curraeTcss caMbiM
pacrnpocTpaHeHHbIM ayTOMMMYHHBIM 3abojieBaHueM. B HacTo-
siiee BpeMsl TIPU3HAHO, YTO T€HETHYECKasl BOCIIPUUMYMBOCTD,
akTOpBI OKPYXKAOIIIEi Cpeabl 1 MMMYHHBIE PaCCTPOMCTBA CITO-
COOCTBYIOT ero pas3BuThio. YTO Kacaercsi MUIIEBBIX (HAKTOPOB,
JaHHbIC CBUAETEJILCTBYIOT O BHICOKOM YPOBHE ITOTpebieHus ioza,
neduLMTe celieHa U XKeJiesa ¢ MOTeHIMaTbHON 3HAYMMOCTBIO CTa-
Tyca ButaMuHa D. 1151 BbISICHEHUs posiu (DaKTOPOB ITUTAHUST B
pucke, natoreHese u jeueHnn AUT ucnoab30BaHbl UCTOUHUKU
PubMed oTHOCHTENBbHO i01a, XKee3a, ceieHa, BuTamuHa D, Muo-
uHo3uTosa U JedeHuss AUT. XpoHuueckoe BO3neicTBUE 4Ype3-
MEpHOTO MOTpeOIeHUs 110/1a MHAYLUPYET ayTOMMMYHHBIN THpe-
OWUIUT OTYACTU MOTOMY, UYTO MOAMPOBAHHBIN TUpeornmooymuH (Tg)
00J1ee UMMYHOTeHHbII. CeJIeHOMPOTEMHbBI HEOOXOAMMBI TSI MO/ -
Jep>KaHusT (PYHKIIMOHAIBHOTO COCTOSIHUS IITUTOBUTHOM JKeJIe3bl.
CymiecTBYIOT NaHHBIE PaHIOMU3UPOBAHHBIX KOHTPOJIUPYEMBIX
MCCIIeI0BAHMI, YTO CEJIeH/CeIEHONPOTENHBI MOTYT YMEHBIIUTh
TUTPBI aHTUTE] K TupeouaHoil nepokcuaase (TT1O) y 601bHBIX
TUTIOTUPEO30M U MOCIEPOAOBBIM TUPEOUIUTOM. Y 00sbHBIX AUT
yacTo HaOmtomaercst AeUIIUT Keye3a, MOCKOIbKY ayTOUMMYH-
HbII TaCTPUT, KOTOPBI YXYIIIaeT BCachblBaHUE XeJje3a, SIBISIeTCs

JTIOBOJIBHO YaCThIM COTYTCTBYIOIINM 3a0osieBaHueM. B mocnennue
rofibl BO3HUKJIM JOKA3aTeJbCTBA, YKa3bIBAOLIUE HA TTOJOXUTEb-
HyI0 poJib BUTaMuHa D, Bkitouas npoiudepannio u auddepeH-
LIMAIMI0 HOPMAaJIbHBIX U PAKOBBIX KJIETOK, CEPIEUHO-COCYIUCTYIO
GYHKIMIO U UMMYHOMOony sy, Hdedunut Buramuda D oco-
OEHHO TMpoAEeMOHCTpUpPoBaH y 60ibHBIX AWT. ¥V mauueHToB C
AUT obHapyxeH OoJiee HU3KUIT ypOBEeHb BUTaMUHa D, uem y uig
13 KOHTPOJIBHOW TPYIIIIBI, ¥ COOOIIaeTcst 00 00paTHOI 3aBUCUMO-
CTHU COJEPKaHUS CBIBOPOTOYHOTO BUTaMuHa D OT TUTpa aHTUTEN
Kk TIIO/Tg. AnekBaTHOE MOTpeOICHUE CeJIeHa SIBJISIETCS KU3HEeH-
HO BaXXHBIM B pailioHax jaeduIinTa/n30bITKa 1o1a, a B peTMOHAX
C HU3KUM TMOTPEOJIeHNEM CeJIeHa MOXET OBITh 11eJIeCO00Pa3HBIM
nobasnenne 50—100 MKr/neHb ceeHa. MUO-MHO3UTON U CeJIeH
CIOCOOHBI BOCCTAHOBUTbL JYTUPEOMIHOE COCTOSIHME, a TaKxke
VIYYIIUTh cCaMOYyBCTBUE Yy 60JbHBIX AUT ¢ CyOKITMHUYECKUM T -
notupeo3oM. [IprnHUMas Bo BHUMaHUE TaKKe 0e30TTacCHOCTh UC-
MOJIb30BaHUs JABYX MOJIEKYJ, OTCYTCTBUE MOOOYHBIX 3(D(HEKTOB,
KOMOMHAIINIO MUO-MHO3UTOJIA U CceJieHa MOXHO CYMTaTh OYEHB
addexTrBHOM 1 Ge3omacHOl Tepamnueit ais gedeHust AUT.
KiroueBble €J10Ba: ayrOMMMYHHBINA TUPEOMINT; MO, KEJIE30;
cesieH; BUTaMUH D; Muo-nHO3UTOI
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linoTnpeos y BaritHMx
(APYKYETbCSI CKOPOYEHO)

MpopaosxeHHs1. [loHaTok ANB. Ha cynepooKnaanHLi

Pe3tome. Tinotvpeos 4acTo 3ycTpiyaeTbCs B XIHOK PernpoRyKTUBHOIO BiKY Vi 3a3Bu4ari acoLitoeTLCS 3 HECPU-
ATIMBAMU aKyLLEPCbKUMM Hacsigkamu. [1py BariTHOCTI B opraHiamMy BUHUKAaKOTb LO[ATKOBI BUMOrv [0 QOyHKUi
rimotanamo-rinoghidapHo-TUpPeoigHOI OCi, i B XIHOK 3 HOPMasibHOK TUPEOIAHOK (hYHKLIE [0 BariTHOCTI pe3eps
LynTONOAIGHOI 3a103u nif Yac BaritTHOCTi MOXe 6yTn HEZOCTaTHIM, 0COO/IMBO B XIHOK 3 aBTOIMYyHHOI nNartosiori-
€10 mTonofibHoi 3ano3n. s nikyBaHHS rinoTupeody 3acToCOBYETLCS JIEBOTUPOKCUH. SIKLLO XIHKa rpuiMana
JIEBOTUPOKCUH [0 BaritHOCTI, TO Mg Yac BariTHOCTI 3a3Buyari € HEOOXIAHICTb y 306iNbLLIEHHI Yioro 4o3u. Y neskux
KpaiHax rnpoBoANTLCS CKPUHIHI 3aXBOPIOBaHb LUMTOMOAZIOHOI 3a5103u Mif Yac BariTHOCTI, Xo4a Ha AaHuu 4ac ue €

rpeamMeToM CEeprio3HUX AUCKYCIU y Tpeoinonorii.

Knio4oBi cnoBa: rinotvpeos; BaritHICTb; TeBOTUPOKCUH; CKPUHIHT; TUpeonepokcuaasa; vios

Kanacudikauiga Ta eniaemioAoris
NATOAOTIT LLUTOMNOAIOGHOT 30A03U

SBHMII TIMOTUPEO3 i Yac BariTHOCTI 1iaTHOCTYETHCS,
skio piseHb TTT mepeBuliye pedpepeHTHI 3HaUEHHSI, Xa-
PaKTepHi U1 BariTHOCTI, a piBeHb FT, HUXK4Ye Bil HOpMHU.
Kinku, sKi mpuitMain JIeBOTUPOKCUH paHillle, CTAHOBJIATh
613bKO 1 % 3 ycix BariTHUX, a BIepIle BUSBICHUI SIBHUIA
rinotupeos 3ycrpivaerocs mpubmusHo B 0,2—0,6 % Barir-
Hux [16, 22]. JlikyBaHHSI aHOT MATOJIOTii € 000B’I3KOBUM,
OCKIJIbKM 3aXBOPIOBAHHSI aCOLIOEThCS 13 CEpUO3ZHUMU
HECTIPUSTIVBUMU aKyIIePCbKUMU HacTiaKaMu i Topy-
LIEHHSIM PO3BUTKY Tuloga. OmHak yacTillie 3ycTpiyaioTh-
csl OinbIn Jlerki hopMu TimodyHKIIII IIUTONOMIOHOI 3a-
JI03U — cyOKJiHiYHM Tinotupeos (piBeHb TTT Buile Bif
pedepeHTHOrO MianasoHy Ui BariTHUX, ajie piBeHb FT,y
MeXax HOpMHU) Ta i3ojiboBaHa rinotTupokcuHemist (IT; Hop-
Manbhuii pisens TTI npu FT, y naitnxuomy 2,5% pede-
peHTHOMY niana3oHi). CyOKIiHIYHU TIMOTHPEO3 3 MiBU-
menuM pisHem TTT i Hopmanbuum FT, mae micue y 18 %.
CrocTepexXHi JOCTIMKEeHHS MoKa3alu, 0 CYOKITiHIYHIIA
TiMOTUPEO3 ACOLIIOETHCS 3 HECTIPUSTIMBUMU HACTiIKaMK1
BariTHOCTI, ajie He BILUIMBA€ Ha PO3BUTOK HEPBOBOI CUCTE-
mu tona. Hasmaku, [T acolitoeTbest 3 HECTIPUATIUBUMU
Hacjigkamu mono 1Q i moBeaiHKOBUX (PYHKIIiN MailOyT-
HBOI INTUHU, ajie MEHIII CTiliKi acolliallii CITOCTepiraloThCs
LIOJI0 Pe3yJIbTaTiB BariTHOCTI.

9BHUM rinOTUPEO3

SABHMII TINOTHPE03 HEOMHOPA30BO ACOLIIOBABCS 3i 3HA-
YHUM HECMPUSITIIMBUM BIUIMBOM Ha aKyIIepChKi pe3yJibra-
TU 1 PO3BUTOK HEPBOBOI cucTtemu ruiona. Hecripusitausi
aKyIIepchbKi pe3yIbTaTy BKITIOYAlOTh 3arnOelTb TUIoja, Te-

pemJacHi moJiord, HU3bKY Macy Tija IIpU HApOIKEHHi i
npeexamIiciio [22, 23].

3a pesyJibTaTaMU BEJIMKOIO TOCTIIXKEHHS «BUITaJ0K —
KOHTpPOJIb» Y NiTel, SIKi HapOIWJIUCS Bill XXiHOK 3 SIBHUM
rinotupeo3om, 1Q 3HMXEHUIT Ha CiM MyHKTIB MOPIiBHSIHO
3 DITbMM, SIKi HAPOAUJIMCS B 3KiHOK 3 HOpMaJIbHOIO (byHK-
L€ MMUTOITONIOHOI 3a03u [24]. BapTo 3a3HaumTH, 110
B XIiHOK 3 aJeKBaTHO JIiKOBaHUM TillOTUPEO30M PU3UK
YCKJIaIHEHb BariTHOCTI HE BUIIE, HiX Yy XXiHOK 0e3 TUpeo-
iIHO1 IMaToJI0Tii, Ha BiAMiHY Bill XKiHOK, y SIKMX TilIOTUPEO3
He JikyBanu. Lle cBimunTh Ipo Te, 0 TUPEOiTHMIA CTATYC €
SIBHO 00OPOTHUM (DaKTOPOM PU3UKY HECTIPUSITIIMBUX aKy-
LIePChKUX PE3YIbTaTiB.

CyO6KAiHIiYHMI TinoTUpPEOo3

YucneHHi DOCTIIKEHHS TToKa3alu, 10 CYOKITiHIYHUI
TiIOTUPEO3 aCOLIIETHCS 3 HECTIPUSTIAUBUMU HaCTiAKaMu
BariTHOCTI, aHAJIOTIYHO JI0 SIBHOTO TillIOTUPEO3y, ajie edek-
TH PU3MKY MEHII 3HauHi. SIK mpomeMoHCTpyBaB MeTa-
aHaJji3 CyOKJIiIHIYHOIO TilTOTUPEO3y, CTATUCTUIHO BipoOTil-
HUMU [UTsI HECTIPUSITIMBUX PE3YNbTatiB 3 95% moBipuynMu
intepBanamu ([II) Oynu: cmiBBimHomeHHs 1maHciB (CL)
HeBUHOIIyBaHHS BaritHocTi = 1,90 (95% Al 1,59-2,27) i
CHI = 2,01 (95% A1 1,66—2,44), CIII nepemyacHUX MOJO-
riB = 1,20 (95% 11 0,97—1,50), CIII o6MexXeHHST pocTy =
1,40 (95% 11 0,64—2,80), CL nipeexnammcii = 1,70 (95%
I 1,10-2,64) i CIL recrauiiinoro miadety = 1,40 (95%
A10,64—2,80) [25]. [TpobaemMoro B OILHIII IUX JaHUX € Te,
110 B 0araTbOX MOCJIIKEHHSX CYOKIiHiYHMM TiMOTUpeo3
BU3HAuUaBCs Mo-pizHOMY. O4eBMIHO, IO CYOKITIHIYHUIA
rinoTUpPeo3 He aCOLIIOETHCS 3 HECTIPUSITIIMBUMU HEHMPOIIO-
BEIiHKOBUMU pO3JIalaMU B TIOTOMCTBA.
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I30AbLOBAHA FiMNOTUPOKCUHEMIS

Crnouatky IT" BBaxanacsi cieurdiuyHUM JJ1s1 BariTHOCTI
3aXBOPIOBAaHHSM, 110 BimoOpakae cTaH JIerKoi HemocTaT-
HocTi foay. OgHak Tenep JaHe MepeKOHAHHSI CTaBUTbCS
mix CyMHiB, ToMy 1110 II" BUSIB/ISIETBCS i B perioHax 3 10cTaT-
HiM iogHuM 3a0e3nedeHHIM. J1o iHIIMX YUHHUKIB PU3UKY
1" HastexxaTh piBeHb 3ai3a, iHIeKC Macu Tijla i rialeHTap-
Hi aHrioreHHi dakTopu [1]. II" acowiroBanacs 3 mopyueH-
HSIM PO3BHTKY [26], 3aTpMKOI0 MOBJIEHHSI [27], ayTU3MOM
[28] i cunapomom nedinuTy yBaru/rinepakTMBHOCTI [29] y
MaitoyTHbO1 1uTHHU. Ha BigmiHy Bin cyOKJIiHiYHOTO Tilo-
tupeosy II' He 3aBxXaAu acollitoBajiacsd 3 HECTIPUSTIMBUMU
aKyIIepCbKUMU HaCTiIKaMMU.

ABTOIMYHHWUI TUPEOTAUT

AHTH-TPOADb BusiBisiiorbcs npuoansHo B 10 % 3mo-
POBUX BariTHUX XiHOK. lleit Mmoka3HUK € MapKepoMm aB-
TOIMYHHOI I1aTOJIOTil IUTONOAIOHOI 331031 il OCHOBHUM
(haKToOpoM pU3UKY IUCHYHKILIT IIUTOMOAIOHOI 371031 IIpU
BaTiTHOCTI ¥ y micisamoaoroBomy nepioni. HaBith y xkiHOK
3 eyTUPEO30M TM03UTUBHUI aHalti3 Ha TPOAD acoliitoeTbest
3 TIepeq4acHUMU MTOJIOTaMHU i 3arMOeIITIO 11012, X04a TOY-
HUIT MeXaHi3M 3anuinaeTbes HesichuM |30, 31]. B omHOMy
PaHIOMi30BaHOMY KOHTPOJbOBAaHOMY HOCTiIKEHHi OyJ0
MOKa3aHo, IO 3aCTOCYBAHHS JIEBOTUPOKCUHY 3HUXYE pH-
31K 3arubelti mioaa i rmeperyacHUX IOJIOTiB B €yTUPEOin-
Hux TPOAb-mo3uTtuBHUX XiHOK [32]. ¥V Ginbll mizHbOMY
JOCITIIKEHHI He BIaJIOCsl BCTAHOBUTU MO3UTHBHUIT BIUIMB
Ha pU3MK 3arubejii rmioaa, aje 0y10 BUSIBICHO 3MEHIIIEHHSI
4acToTH nepeayacHux 1moJjioris [33]. 2KiHKM 3 MO3UTUBHUM
pe3ynbratoMm aHaiizy Ha TPOADb MaioTh MigBUILEHUI pU-
3UK HECIPUSTAUBUX HACJIAKIB BariTHOCTi, MOB’SI3aHUX 3
nopymeHHIM GYHKIIT IIUTONOmi0HOI 3aj103u. B3aeMois
no3utuBHoro TPOADb 3 Oinbil BucokuMu piBHAMu TTT
O3Hayae, 110 el pU3MK iCTOTHO MiIBUILIEHUH Y XBOPUX, Y
sakux TTT migBuineHuit a6o 3HaXOAUTHCSI Ha BEPXHill Mexi
HOpMaJIbHOTO Miara3oHy. HelomaBHO TMpoBeneHe MOCITi-
mxeHHsT TABLET He mpomemMoHCTpyBaB SIBHOI IlepeBaru
JIEBOTUPOKCUHY B €YTUPEOITHUX KiHOK 3 TIO3UTUBHUM pe-
3yabTaToM aHamizy Ha TPOAD 11ono 9acToTy HapOmKeHHS
KMBOI AUTUHMU [34].

AOCAIAXKEHHS AiIKYBOHHS
AeBOTUPOKCUHOM Y XIHOK 3 rPAHNYHOLIO
OYHKLUIEIO LWMTOMNOAIOHOT 30A03U

VYci eHIOKPUHHI 1 aKyIIepChKi CIIJTBHOTA PEKOMEHTY -
10Th JIIKyBaTH SIBHUI TiMOTUPEO3 Y BariTHUX, X04a OCTaH-
HIM 9acOM JOCJIiIKeHb Yy il TalTy3i He IIPOBOIMIIOCS Yepe3
HEETUYHICTh HasIBHOCTI KOHTPOJIbHOI rpynu. Ha cboromHi
B TPbOX BEJIMKHX PAHIOMi30BaHMX KOHTPOJbOBAHMX JO-
CJIIDKEHHSIX BUBYAIUCS e(heKTH CKPUHIHTY U JIiKyBaHHS
rpaHUYHOI TiNOMYHKIIii IMTONOMAIOHOI 3a/J03U TNl 4ac
BaritTHoCTi: 11e gocaimkeHHs1 Controlled Antenatal Thyroid
Screening (CATS) [35], mocnimkenns Casey i criiBaBT. [36]
i HemaBHE mochimkeHHs: Nazarpour i cmiBaBT. [33]. Jdoci-
okeHHs1 Nazarpour Oyjo 30cepekeHe Ha MepeaqyacHUX
MoJjiorax i MpoAeMOHCTPYBAIO, IO JEBOTUPOKCUH MOXKE
3HU3UTU PU3UK MEePeTIacHUX IMOJI0TiB B 0cib 3 piBHeM TTT
nonan 4,0 MmOn/n (BimHocHwmit pusuk 0,38; 95% I 0,15—
0,98; P =0,04) [33]. IQ moToMCTBa B LIbOMY JOCJiIXKEHHI

He OlLIiHIOBaBCs. Y IBOX iHIINX BEJIMKUX PaHIOMi30BaHUX
KOHTpoJiboBaHUX AociimkeHHsax, CATS [35] i mocaimkeH-
Hi Casey i ciiBaBT. [36], BUBYAIM BIJIMB CKPUHIHTY i JIIKY-
BaHHS TPAaHMYHO HU3BKOI (PYHKIIII IMMTOMOMIOHOI 321031
nia yac BaritHocTi Ha 1Q moTomcTBa i pe3yjbraTu Barir-
HOCTI. ¥ XOOHOMY OOCTIIKEHHiI He BUSIBICHO OYIb-SIKMX
MO3UTHUBHUX e(eKTiB JIikyBaHHs Ha 1Q moromMcTaa [35, 36].
[TprurHaMu TaKOTo pe3yabTaTy BBaXKaroTh Mi3Hil moyaTok
JlikyBaHHS (0co0suBO B pociimkeHHi Casey i CriBaBT.) i
paHHiii Bik aiTeit npu ouinili [Q (0ocobanBo B AOCTIIKEHH]
CATS). Bapro minkpecanTu, 110 po3BUTOK HEPBOBOI CHC-
TEMM Ma€ BUpilllaJibHEe 3HAaYeHHS B Iepiii 12 TMXKHIB Barit-
HocTi. [Topanbmumii ananisz gocnigxkeHHss CATS He BUsiBUB
OYeBUIHOI KOPHUCTI Bijl JTiKyBaHHS Y Billi 9 poKiB, Xoua 1ei
aHasi3 nposonusces auule B miarpyni. Ilepion crocrepe-
xkeHHs B gocaimkeHHi CATS TakoxX mponeMOHCTPYBaB, 110
HaJIMipHE 3aCTOCYBaHHS JIEBOTUPOKCUHY MOXKE 301TIbIIUTH
pU3UK po3BUTKY ayTusmy [37]. [lizHimmii aHami3 OUIbIIOTO
yycia JaHuX i OiIbIIOI KOTOPTU YYaCHUKIB AOCIIIKEHHS
CATS (BkJIIOYHO 3 0cODaMM 3 €yTUPEO30M) MOKa3aB, 110
JIIKyBaHHSI JICBOTUPOKCHHOM BipOTiIHO 3HWXKYE PU3UK
BUKUIHS/MepTBOHApOKeHb [37]. AHajoriyHO B iHIIO-
My IPOCHEKTUBHOMY MOCJIIKEHHI OyJ0 BCTAaHOBJICHO,
10 JICBOTUPOKCUH 3HIKYE PU3MK BUKMUIHS U Tiepemyac-
Hux noJoriB [32]. OgHak y pochiimkeHHi Casey i CIiBaBT.
HE CIOCTepiragocst MO3UTUBHOTO BILIMBY JIEBOTUPOKCUHY
Ha aKylIepchbKi pe3ysibTaTh, X04a, 3HOBY XK TaKH, LIe MOXe
OyTu OOYMOBJICHO ITi3HiM ITOYATKOM JIiKyBaHHs [36].

AiKyBOHHS pOHiLle BCTOHOBAEHOro
rinoTMpeo3sy y BAriTHUX

IMpubnusHo 1 % BariTHUX NPUITMAIOTh JIEBOTUPOKCUH
IO BariTHOCTI. Y XiHOK, SIKUM MNPU3HAYWIN JIEBOTUPOKCUH
IO BaTiTHOCTI, IIpY IIEPBUHHIM OLIHIII (PYHKIIII ITMTOTIOmiO-
HOI 3aJ103U T Yac BariTHOCTi IMTOKa3HUKM 4acTo OyBalOTh
cyoonTuManbHuMH [38], i 116 MOKe acoliloBaTUCS 3 ITiABH -
IIEHUM PU3MKOM BUKUAHs [38]; ToMy B imeasi onTumiza-
1is1 pyHKUIT IUTONONIOHOI 3371031 MOBUMHHA BidOyBaTUCS
no 3a4atts [39]. XKinkam aiTopomaHOro BiKY, siKi mpuiiMa-
I0Th JIEBOTUPOKCHH, CJIiJl MOBITIOMUTH MPO HEOOXiTHICTh
30i/IbILIEHHS 1031 JIEBOTUPOKCUHY Ha 30—50 %, SIK TiIbKU
Oyde miaTBepIKeHa BaTriTHiICTh. OIWH 3 IiIXOMIB ITOJIITAaE
B TOMY, 11100 2 IHi HA TUXKAEHb NIpUAMAaTU MOABOEHY 3BU-
yaiiHy 103y JieBoTupokcuHy [40]. Ciig 3a3HaUnTH, 1110 TPU
micisionepauiifHoMy a0o IMOCTAaOISITUBHOMY TilOTHPEO3i
MoTpiOHe OinbIie 30iMbIeHHs 103K, 2KiHKM, SIKi mpuiiMa-
I0Th JIEBOTUPOKCHUH, TaKOX TMOBMHHI 3HATU TPO BaXKJIUBi
JIiKapchKi B3a€MOJIii 3 IIpernapaTaMM 3ajli3a ii iHridiropamu
TMIPOTOHHOI TTOMITH, SIKi MOXYTb MOTipIIUTH a0COpOILito Jie-
BOTUPOKCHHY. J10 iHIIMX mpernapariB, 110 30iIbIIYIOTh KJTi-
peHC JIeBOTUPOKCHUHY, HajlexkaTh KapbaMa3seliH, prudamIti-
LIVH i BaJbIIpoart. AKIIo SIBHUI TiIMOTUPEO3 AiarHOCTYEThCS
BIIEpIIE IiJ Yac BariTHOCTi, MU PEKOMEHAYEMO ITOYMHATH
3 1031 2 MT/KT/n00y 3aJieXKHO Bill Macu Tija.

Ilin yac BariTHOCTI HEOOXimHUI peTeJbHUI MOHITO-
pUHT (YHKIIiI IIUTOIIOAIOHOI 3a1031. M1 peKOMEHIYEMO
rnepeBipgaTH cTaH (YHKLII HMTONMOMIOHOI 3aJ103U Ha TO-
YaTKy MEPIIOr0 TPUMECTPY U IMOTIM KOXHI 4—6 THXHIB.
B ineani cain mparnyTtu no pisas TTT mene 3a 2,5 MOpa/n
y nepiiomy Tpumectpi i MeHuie 3a 3 MO/ y Ginbl mi3Hi
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nepionu BaritHocTi. CIlifg IIparHyTy IO TOrO, 100 piBeHb
FT, He OyB 3aHaATO BUCOKMM i IepeOyBaB y BEpXHiii 1mo-
JIOBMHiI KOHTPOJBHOTO Mdiama3oHy. € nesKi mokKa3u TOro,
110 HaaMipHa 3aMicHa Tepartisi JEBOTMPOKCUHOM MOXe
MOCWIIOBATA CUMIOTOMU JIe(illuTy yBaru/rinepakTMBHOC-
Ti, a cniBBinHoweHHs Mix FT, 1 1Q mae U-noni6ny popmy
3 HM3bKUM-HOPMAJIbHUM i BUCOKUM-HOpMasbHuM FT,,
1LI0 aCOLII0IOThCA 3 Oiabil HU3bKUM 1Q [26]. ITicasa moso-
TiB MM TIPOTMIOHYEMO MOBEPHYTHU 03y JIEBOTUPOKCHUHY, SIKY
nali€eHTKa IpuiiMaa 10 3a4atTTs, i TOBTOPHO IIepeBipUTU
(YHKIIiO IIUTOIONIOHOT 3271031 Yepe3 6 THKHIB TS 1MO-
JIOTiB.

CKPWHIHT TUPEOIAHOT QYHKU,T i AIKYBOHHS
rinoTMpeoasy niA 4ac BArTHOCTI

HeoOximHiCTh TOTAJbHOTO CKPUHIHTY IIMTOIOAIOHOL
3aJ1034 IIiJl YaC BariTHOCTI 3aJIMIIAETHCSA MPEAMETOM IUC-
Kyciit [2]. OckilbKy B TaHMUI Yac BCe Ie HESICHO, SIKUiA
nopir TTT ciig BUKOpUCTOBYBATH TSI PU3HAYEHHS JIiKY-
BaHHsI TTOPYIIeHb (PYHKIIII IIUTOITOMIOHOI 3a103M IIiJ Jac
BariTHOCTI i UM MOBUHEH OyTU AudepeHLiioBaHUIl MOPiT,

3acHoBaHUi1 Ha piBHI TPO. OgHaK oueBUIHO, IO PETYIISIp-
He 00CcTexXeHHS (PYHKIIIT IUTOIOAIOHOT 3aJ1031 JOTIOMOXE
BCTAaHOBUTU TOYHIIIIi IMOPOroBi 3HAUYEHHsS UISI IIpU3HAa-
yeHHs JiikyBaHHS. [TotouHe kepiBHMLTBO ATA BpaxoBye
noteHuiaa TPOAb, ane He nae pekoMeHaalliii Ha KOPUCTh
a0bo0 IPOTHU YHIBEepCAIbHOIO CKPWHIHTY IIUTOIIOAIOHOI 3a-
so3u [17]. Ane 1ie He 3aBaauiIo ASSIKMM KpaiHaM, BKIIIOYHO
3 Icnaniero, Kurtaewm i [loabiero, BipoBaguTu y cede yHi-
BepCaJIbHUII CKPUHIHT IIUTOIOAIOHOI 3a103u. [IpoTe BBa-
JKAETHCS, 10 LIJIbOBE OOCTEXEHHS CJil MPOBOAUTU XKiH-
KaM 3 BUCOKMM PM3UKOM MATOJIOTiI IIUTONOMIOHOI 321031
[17, 43]. do uiei kareropii HanexaTb XiHKU 3 HAsSIBHICTIO
3aXBOPIOBaHb IIMTOIIOMAIOHOI 3aJI03M DO BariTHOCTI, XiH-
KM 3 BUIUMUAM 3000M, 3 HasSBHICTIO CUMIITOMIB Tilo- abo
rinepTupeosy, ocodu i3 ciMeiiHMM aHaMHE30M I1aTOJIOril
IIMATOIOAIOHOT 3a/1031, MALliEHTH i3 LIYKPOBUM JiabeTOM
1-ro tumy a6o iHIMMMU aBTOIMYHHUMM 3aXBOPIOBAaHHSIMU
B aHAMHe3i, BKJII0OYA09Y MO3UTUBHUI aHaIi3 Ha TUPEOidHI
AHTUTINA, KIHKW, Y SKUX B aHaMHe3i 0ys10 0e3rutiais abo
3aru6espb mioma. OmHak MpU TaKOMY LJILOBOMY ITiIXOMIi
Oyne yryiieHa nmpubM3HO OHA TPETHHA XKiHOK i3 cepito3-

Tabnmys 1. @izionoriyHi 3mMiHn ¢pyHKUIi LyuTONORiI6HOI 3a5103K Nnig Yac BariTHOCTI

Bnnue Ha pe3ynbratn
BOCNiAXEHHA PyHKLIT
wmTonoaioHoi 3ano3u

®dizionorivyHi 3mMiHn

Bnnue oTpuMaHuXx AaHUX Ha iHTepnpeTauito
pe3ynbTaTiB focnigKeHHs yHKUii
LMTONOAiI6HOI 3ano3un

1 TUPOKCUH3B’A3Y040ro
rnoGyniHy

1 CMPOBATKOBMX KOHLIEH-
Tpaujvi 3aranbHoro T, i T,

3aranbHuii piBeHb FOPMOHIB LLIMTOMOAIGHOI 3251031 MOXe
BBOANTY B OMaHy. MoTpibHO OpieHTyBaTMCA Ha PiBHI BiNb-
HUX FOPMOHIB LLIMTONOAIGHOI 3a103u

1 cekpeLii XOpioHI4YHOro

roHaAoTPOMiHY MIOANHM 1 BinbHoro T, i | TTF

Bucokuin piBeHb XOPiOHIYHOrO FrOHaAOTPONIHY MOANHN
MOXE BUKNNKATK recTauiiH1iA TMPeOoTOKCMKO3. 3a3Bmyan
B LIbOMY BUNAaAKy NOTPIOHE TiflbKM CUMNTOMaTUYHE MiKy-
BaHHS, ane cnig BigpisHATY Liel CcTaH Big NaTonorii WuTo-
nofiéHoi 3ano3un. MoXxnneo nopyLUeHHs BigMNoBidi B XiHOK
3 NMO3UTUBHMM Pe3YNLTaToOM TECTY Ha aHTuTina go TPO

| npopykuii TMpeoigHmx
rOPMOHIB Yy perioHax
3 nogopeqiumMTom

1 eKckpedii nogy

HeobxigHo nam’ataTtv npo gediumt noay 1 3abesneym-
TV A0ro oNTUMaribHe HaOXOKEHHs1 B OpraHiam, B igeani
[0 3a4aTTs

1 06’eMy nnasmu 1 poamip nyny T, i T,

MigBULLIEHHA aKTUBHOCTI
nnaueHTapHoi 5-geroguHa-
3u 3-ro Tuny (genopyBaHHs
BHYTPILLHBOrO KinbLA)

tposnan T,iT,

Mo>ke 4YacTKOBO MOACHMUTU NiABULLIEHHS BUMOT
00 TMpeoigHoi PyHKLii nig Yac BaritTHOCTI

36inbLUeHHs LWNTONOAIGHOT
3ano3u (y fesKnX XiHOK)

MigBuLLIEeHWI piBEHD
TMpeornobyniHy

Hesenukuii 306 4acTo 3ycTpivaeTbCca Nig Yac BariTHOCTI,
arne Moxe 6YyTU 03HaKOH0 riNogYHKLUIT LLMTOMNOAIGHOT
3ano3un, ToMy crig nepeBipuTy ii PYHKLIO

Mpumitka: Tabnmys 3 JO3BOJy aBTOPIB B3siTa Vi aganToBaHa 3i ctarti Lazarus J.H. Thyroid function in pregnancy.
Br. Med. Bull. 2011. 97. 137-48. https://doi.org/10.1093/bmb/Idq039.

®disionorivyHi amiHn

Bnnus

MigBuLweHHs piBHA umpKynotodoro X1

|—| NigsuilerHs pisHa FT,, 3HXeHHs piBHA TTI

MigBULLIEHHA CUHTE3Y TUPOKCUMH3B'A3YI0HOI0 rMo6byniHy |—|

MigywenHs piBHa 3aransHoro T, i T,

MigBULLEHHS piBHA eKCKpeLii nogy i3 ceveto

|_|

2
=
=
I
=
=
©
1]

AKTMBaLis NaueHTapHoi aenoamHasmn 3-ro tuny

Posnan T,i T,

|_|

IMYHOMOTiYHI 3MiHK

MigBuweHa noTpeba B Mogi |

|_|

SHUXEHWI PiBEHb TUPEOIAHNX aHTUTIN

PucyHok 1. Bnnus BariTHOCTI Ha ¢hyHKUiO LynTOnoLfi6Hoi 3amno3un
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HOIO TUC(PYHKIIIE€IO IUTOIOAIOHOI 3a1031 [44]. Lleit mioxin
JTO CKPMHIHTY TiJIbK! XiHOK 3 BACOKMM PU3UKOM MiITaHUI
NONAJIBIIIMM CYMHiBaM, OCKIJIbKM 3arajlbHUi CKPUHIiHT
IIUTOMOAIOHOT 3aJI03M ITiJT YaC BaTiTHOCTI 3Ia€THCST EKOHO-
Mi4HO OLUJIBIN €(heKTUBHUM.

BucHoBkuU

He3sBaxaroun Ha HemocTaTHil 00CAT 3HaHb 1IO0 i3i-
OJIOTi1 IUTOMOAIOHO1 371031 TIPY BaTiTHOCTI i HACTIAKIB 11
IUCYHKIIIT, HEOOXiTHI TMOJAbIII OCTIIKEHHS, 30KpeMa
MPOCMEKTUBHI TOCTIIKEHHSI pAHHBOTO CKPUHIHTY (DYHKILIT
IIUTOIOAIOHOI 31031 Y BariTHUX 3 OLIIHKOIO aKyIIePChKUX
pe3yJBTaTiB i BIUIMBY Ha PO3BUTOK ILI0oma. TaKoxX HeoOXim-
Hi nocTiiiHa iHopMalliliHa KaMIaHist 111010 HEOOXiAHOCTI
JIOCTaTHHOTO 3a0€3MeYeHHsT OpraHi3My oaoM IIif Yyac Ba-
TiTHOCTI 11 o1liHKa (haKTOPiB, 1110 BIUIMBAIOTh HA EHTOKPHUH-
Hi QyHKIi. Y cyyacHili MpakTulli HE0OXinHO TepMiHOBO
OINTUMIi3yBaTU MOHITOPUHT (DYHKIIIT IIUTOTOAIOHOT 3871031
Ha paHHiX TepMiHaX BariTHOCTI.
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Hypothyroidism in Pregnancy

Abstract. Hypothyroidism is common in women of child-bearing
age and commonly associated with adverse obstetric and offspring
outcomes. Pregnancy places substantial additional demands on the
thyroid axis and women who have normal thyroid function before
pregnancy may have insufficient reserve for pregnancy, especially
those with autoimmune thyroid disease. Levothyroxine is the treat-
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ment of hypothyroidism; in women established on levothyroxine
before pregnancy doses usually need increasing. Screening for thy-
roid disease in pregnancy is being undertaken in some countries,
although this is a major debate in thyroidology at present.
Keywords: hypothyroidism; pregnancy; levothyroxine; scree-
ning; TPO; iodine
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Mnotnpeos y 6epemMeHHbIX

Pe3tome. Tunortupeos 4acTo BCTpEUAETCs y KEHIIUH PETPO-
JNYKTUBHOTO BO3pacta M OOBIYHO acCOUMMUPYETCs ¢ HebJaro-
MPUSITHBIMU aKylIepckKUMu ucxogaMu. [lpu 6epeMeHHOCTH y
OopraHu3Ma BO3HMKAIOT HOTOJHUTENbHbIE TpeOOBaHUs K GyH-
KLIMU TUIIOTaaMO-TUTO(MU3aPHO-TUPEOUTHONW OCH, U Y XKEH-
LIMH ¢ HOPMaJIbHOM TUPEOUTHOM DYHKIIMEH 10 GepeMeHHOCTH
pe3epB LIMTOBUIHON XeJe3bl BO BpeMsl 0EpeMEHHOCTH MOXKET
OBITh HEIOCTATOYHBIM, OCOOEHHO Y XXKEHIIUH ¢ ayTOUMMYHHOI
MaToJOoTUel MUTOBUIHOM Xee3bl. s JeueHus TUITOTUPEO-

3a TIpUMEHSETCS JeBOTUPOKCHUH. Ecim XeHIMHA mpuHUMaja
JIEBOTUPOKCHUH 10 OEPEMEHHOCTH, TO BO BpeMsi OepeMEeHHOCTH
OOBIYHO €CTh HEOOXOAMMOCTh B YBEJIMYEHUU €ro a03bl. B He-
KOTOPBIX CTpaHaX MPOBOAUTCS CKPUHUHT 3a00JeBaHUI IIIUTO-
BUIHOI XeJie3bl BO BpeMsl 6epeMEHHOCTH, XOTSI B HACTOSIIEE
BpeMSI 3TO SIBJISIETCS MPEIAMETOM CEPbE3HbIX IMCKYCCUA B TH-
PEOUI0JIOTHU.

KiroueBble €JIOBA: rumoTHpeos; OepeMEHHOCTD; JIEBOTHPOK-
CHH; CKpUHWHT; TUPEOTIepOKCHU/Ia3a; Mo
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Gut microbiota composition
changes associated with obesity:
new lights from
metagenomic analysis

Abstract. The worldwide prevalence of obesity more than doubled between 1980 and 2014. The most frequent
cause, which leads to the obesity development, is an imbalance between energy intake and expenditure. In this
complex process, genetic susceptibility, environmental and lifestyle factors are involved. The gut microbiota is a
part of a complex network. Numerous studies have shown that the gut microbiota interacts with the host metabo-
lism and plays an important role in various processes. The core gut microbial profile mainly embodies bacteria,
belonging to the Gram-positive Firmicutes and the Gram-negative Bacteroidetes. An increase in gut Firmicutes/
Bacteroidetes ratio is detected in obese patients and during high-fat diet consumption in human and animal stu-
dies. Strains belonging to the genera Lactobacillus and Bifidobacterium are commonly used as probiotics and are
most studied for the treatment and prevention of obesity-associated disorders. Moreover, several potential bacte-
rial candidates, such as Akkermansia muciniphila, Faecalibacterium prausnitzii, Prevotella copri, Roseburia or
Ruminococcus, have been identified and novel mechanisms of action intervening their positive effects for obesity
have been elucidated. Consequently, the gut microbiota is gaining significant research interest in relation to obesity
and associated metabolic disorders in an attempt to better understand the etiology of obesity and potentially new
methods of its prevention and treatment. However, traditional culture methods are very limited for identifying mi-
crobes. With the application of molecular biologic technologies, especially metagenomic next-generation sequen-
cing, progress has been made in the study of the human intestinal microbiome.

Keywords: Akkermansia muciniphila; Faecalibacterium prausnitzii; gut microbiota, insulin resistance; metage-
nomics; obesity; Roseburia; Ruminococcus; Prevotella copri; probiotics; review

Introduction

Overweight and obesity are defined as abnormal or
excessive fat accumulation that may impair health. The
worldwide prevalence of obesity more than doubled be-
tween 1980 and 2014 and for today World Health Organi-
zation has declared obesity a global epidemic and took it
under control [1, 2]. In 2014, more than 1.9 billion adults
older than 18 years (39 %) were overweight. Overall,
about 13 % or 600 million of this adult population (11 %
of men and 15 % of women) were obese [3]. Overweight
and obesity cause a number of diseases, namely, cardio-

vascular diseases [4], type 2 diabetes mellitus (T2DM)
[5], dyslipidemia [6], premature death, hepatobiliary di-
sease (non-alcoholic fatty liver disease, gallbladder dys-
kinesia, cholelithiasis) [7, 8] and a number of cancers [9,
10]. Diabetes mellitus is a chronic disease that alters the
metabolism of carbohydrates, proteins, and fats, which is
caused by inability of B-cells to secrete insulin or failure
of peripheral cells to respond normally to insulin [11].
In recent decades, the incidence of diabetes mellitus has
increased worldwide and according to the International
Diabetes Federation, 8.8 % of the world’s population
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(~ 425 million) had this disease in 2017, which is esti-
mated to reach 628.6 million in 2045 [12]. It will have a
profound impact on the quality of life, economic costs
and demand for health care.

The most frequent cause, which leads to the obesity de-
velopment, is a imbalance between energy intake and ex-
penditure [13]. Obesity is associated with T2DM and insulin
resistance, which is due to the increased secretion of unsatu-
rated fatty acids from adipose tissue [11]. In general, vari-
ous factors (genetics, lack of physical activity, and obesity)
play an important role in the development of T2DM, but
the change in gut microbiota is a new and important factor
that is associated with increased metabolic disorders, such
as obesity and associated diseases [14, 15].

The complex interaction between intestinal micro-
biota and the host organism has been investigated for over
100 years. Approval of the germ theory of disease led to
an original classification of some human disorders, which
are caused by microbes, inclusive of conditions that were
ultimately going to be revised as non-infectious [16]. The
term “microbiome” was first coined by Lederberg in 2001
and refers to all microbes that have been colonized in
humans and their genes [17]. It is estimated that about
100 trillion microbes colonize the body of an adult, they
are often present in the gastrointestinal tract, so resis-
tant microorganisms in it are collectively referred to as
intestinal microbiota [18]. The composition of microbial
populations varies throughout the gastrointestinal tract.
In the small intestine, aerobic and facultative anaerobes
predominate and rapidly metabolize simple carbohy-
drates, while bacteria in the ileum can break down com-
plex carbohydrates. The colon contains large amounts of
anaerobic bacteria that are involved in the fermentation
of indigestible fiber in the diet and the conjugation of bile
acids [19]. In general, microbiota of mammals is mainly
composed of 4 types of phyla, including Actinobacteria,
Firmicutes, Bacteroidetes, and Proteobacteria, which rep-
resent the largest population of the microbiota [18]. And
it works in harmony with the host body and provides the
conditions for the host to perform important actions that
it has not been able to perform alone, so they are vital for
the host metabolism and regulation of its physiological
conditions [20, 21].

Microbiota and host metabolism

The gut microbiota is a part of a complex network.
Numerous studies have shown that the gut microbiota
interacts with the host metabolism and plays an impor-
tant role in various functions, including the following:
key compound in the immune system, protection against
pathogens, regulation of intestinal hormone secretion,
regulation of gastrointestinal nerve function, synthesis of
vitamins K, B,,, folate, production of short-chain fatty
acids (SCFAs) through fermentation of indigestible carbo-
hydrates, and breaking down toxins and drugs [22]. Micro-
biota affects intestinal peristalsis as well as the expression
of various host genes involved in the regulation of metabo-
lism, angiogenesis, mucosal barrier function, the develop-
ment of the enteric nervous system, and the maturation of
mucosal immunity [23].

Intestinal bacteria also produce many types of signa-
ling molecules, such as low-molecular weight compounds.
These products can turn on and turn off host genes, patho-
genic genes, and microbial metabolism [24]. The intestinal
microbiota is also involved in the fat deposition, regulates
glucose, lipid, and energy homeostasis via activating the
FXR and TGRS nuclear receptors [25].

Gut bacteria digest fibers in complex plant polysaccha-
rides to SCFAs, such as acetate, propionate and butyrate,
which vary in ratio from 3: 1:1to 10: 2 : 1, that play a role
as a source of energy and regulate food and energy intake
[26, 27]. Acetate and propionate enter the bloodstream and
are removed by the liver and peripheral organs, where they
are used as substrates for gluconeogenesis and lipogenesis.
Butyrate is used in colonocytes, goblet and mast cells to
energize cellular metabolism, regulates apoptosis, cell diffe-
rentiation, chemical modifications of nuclear proteins, and
nucleic acid [28]. In addition, SCFAs can generate a wide
range of cellular responses through G protein-coupled re-
ceptors — GPR41 and GPR43 [29]. SCFAs bind to these
receptors can stimulate the secretion of GLP-1, GLP-2,
and Y-peptide [30].

Gut microbiota composition in obesity

Analysis of data from the PubMed database shows that
research in the field of gut microbiota has developed rapidly
over the past 20 years. The first document on the keywords
“gut microbiota and obesity” in the PubMed database was
posted in 2004. In that study, scientists showed that conven-
tionalization of adult GF C57BL/6 mice with a normal mi-
crobiota harvested from the cecum of conventionally raised
animals produced a 60% increase in total body fat content,
adipocyte hypertrophy, and insulin resistance within 14 days
despite a reduced food intake [31]. And already in 2005, an
extensive metagenomic study of the gut was conducted by
Eckburg et al. This analysis helped in entire genomic germ
profiles formation [32].

Based on molecular phylogeny, the analysis of 16S ribo-
somal RNA sequences of all microorganisms detected in the
human intestinal tract showed the presence of three main
domains — bacteria, eukarya, and archaea. When analyzing
the microbiota of fecal bacteria, two main phylogenetic lines
were identified: Firmicutes and Bacteroidetes [20, 33]. An
increment in the ratio of Firmicutes/Bacteroidetes was con-
firmed in obese mice compared to those with normal weight
[34, 35]. An effect of different types of bacteria on weight
loss and other metabolic parameters has been recently ana-
lyzed. The significant upshot was revealed for Lactobacillus
and/or Bifidobacterium strains [36].

It has been shown that the use of additional bacteria has
a positive correlation with glucose and lipid levels and helps
reduce body weight and chronic systemic inflammation
[37]. According to another research, lyophilized probiotic
strains of bacteria showed a promising result. Specifically,
decreased visceral fat levels, levels of adiponectin, leptin in
adipose tissue, and total lipid metabolism alterations have
been shown in obese rats treated with multistrain lyophilized
or alive bacteria [38—41].

Some studies have found no correlation between the
abundance of major groups of human colonic bacteria,
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including Bacteroidetes, and body mass index. But the
data obtained suggested a specific effect of several phyla
or genera on obesity [42]. Additionally, a notable study
was conducted by Kalliomaki et al., where the ratio of gut
microbiota in infancy was shown to be a probable prere-
quisite for overweight. Bifidobacteria amount was shown to
be higher in normal-weight children than in obese ones,
while reduced levels of S.aureus were observed at normal
weight [43].

Novel strains associated with obesity
Akkermansia muciniphila

Akkermansia muciniphila is a species present in fecal
specimens of healthy individuals and is one of the domi-
nant bacteria in the gut microbiome closely linked to the
progression of obesity [44]. A.muciniphila comprises up
to 4 % of fecal microbiota, centrally involved in control-
ling fat storage and glucose homeostasis, this bacterium
stimulates the mucosal-microbial networks and thus
creates a complete intestinal barrier and influences the
formation of immunity [45]. Besides, A.muciniphila and
its metabolite propionate stimulated expression of fas-
ting-induced adipose factor, G protein-coupled recep-
tor 43, histone deacetylases, and peroxisome prolifera-
tor-activated receptor gamma, important regulators of
transcription factor regulation, cell cycle control, lipoly-
sis and satiety [46]. In preclinical and clinical studies,
it was confirmed that in the case of obesity and meta-
bolic syndrome, the amount of A.muciniphila was sig-
nificantly diminished. Therefore, it can be assumed that
A.muciniphila may become the next-generation thera-
peutic agent [47]. Wu et al. showed a positive effect of
A.muciniphila®® on body weight, the level of glucose, and
the facilitation of the memory decay caused by a high-fat
diet (HFD) in mice [48].

Depommier et al. demonstrated that people who were
overweight and had T2DM or hypertension had a low
abundance of A.muciniphila. The experimental applica-
tion of A.muciniphila during 3 months in obese individuals
was shown to promote increased cell sensitivity to insulin,
a reduction of insulinemia, cholesterol level, and inflam-
matory markers. Interestingly, the use of A.muciniphila did
not affect the correlation between the composition of the
bacteria of the gut microbiome [49]. Similar results were
observed by Kim et al., who studied the impact of intesti-
nal A.muciniphila on non-alcoholic fatty liver disease. They
have shown that administration of A.muciniphila decreased
serum triglyceride, alanine aminotransferase, and I1L-6 le-
vels and normalized the bacterial organization of the gut
microbiome in HFD mice [50].

Prevotella copri

The Bacteroidetes phylum is the second most populous
in the human gut after Firmicutes (Gram-positive) [51].
Prevotella copri is a succinate-producing bacterium, where
succinate plays the role of substrate for intestinal gluco-
neogenesis [52]. Intestinal gluconeogenesis indeed is a gut
function initiating various metabolic benefits by generating
a gut-brain nervous signal that positively interferes in energy
homeostasis and glucose control [53].

Hamilton et al. demonstrated that one week after the be-
ginning of the HFD, paracellular permeability was increased,
1L-10 expression and Clostridia abundance were decreased.
After 6 weeks of HFD, the expression of the pro-inflam-
matory cytokine IL-1p was ameliorated. In obese rats, the
dominant species of intestinal microbiota were Lactococcus
and Bacteroides, and in chow-fed rats — the Clostridiaceae
and Prevotella [54]. In pediatric patient with non-alcoholic
fatty liver disease, a high abundance of Prevotella copri was
associated with severe liver fibrosis (F3) [55].

Péan et al. showed how bariatric surgery affected the
glucose homeostasis in a model of spontaneously occurring
type 2 diabetes in rats (Goto-Kakizaki rats). After bariatric
surgery, glucose tolerance and alteration in the gut micro-
biome were found to be caused by significant enrichment of
caecal Prevotella copri [56].

Recently, 2 very interesting studies, which reported
opposite data, were published. De Vadder et al. have
shown that fiber-enriched diet is associated with in-
creased succinate synthesis and thereby improve glucose
tolerance and insulin sensitivity [52]. Moreover, similar
changes in metabolic parameters were observed in HFD
mice after colonization with Prevotella copri and di-
sappeared in glucose-6-phosphatase (—/—) knockout;
glucose-6-phosphatase is a specific intestinal epithelial
rate-limiting enzyme that regulates gluconeogenesis [52].
On the other hand, Pedersen et al. the same year received
the opposite results. The researchers found a positive re-
lationship between Prevotella copri and serum metabolo-
mics in patients with insulin resistance, which is charac-
terized by elevated levels of branched-chain amino acids.
To confirm this association between Prevotella copri and
impaired glucose metabolism, probiotic or placebo were
administered to HFD animals. Prevotella copri has been
shown to increase glucose intolerance, total level of
branched-chain amino acids in serum and reduce insulin
sensitivity [57].

Christensenella minuta

As it is known, Christensenella minuta is a Gram-ne-
gative bacterium, which is associated with the weight loss.
To investigate the impact of host genes on the formation
of intestinal microbiota, more than 1,000 fecal samples of
microbiota obtained from twins were studied. Many mi-
crobial taxa have been identified, the number of which was
influenced by host genetics, but the most hereditary taxon
was the family Christensenellaceae. Furthermore, Chris-
tensenellaceae was present in greater numbers in people
with a low body mass index. Moreover, the injection of
cultured bacteria C.minuta to germ-free mice is associated
with a decrease in weight gain [58]. Gut bacteria from fat
mice, when transplanted to genetically lean mice, trans-
form the lean phenotype to obesity-associated one [59,
60]. Subsequent studies demonstrated that skinny germ-
free mice plump up on receiving a fecal transplant from a
human donor implying that the bacteria help the recipi-
ent digest and metabolize more efficiently [59—61]. But if
the fecal transplant of the human donor was supplemented
with C.minuta, the recipient mice were thinner indicating
anti-obesity effect [62].

80 Mib>KHOPOAHUIN EHAOKPUHOAOTIHHUIA XKYPHAA, ISSN 2224-0721 (print), ISSN 2307-1427 (online)

Tom 16, N2 8, 2020



[ &)

OrAsA Aiteparypum /Literature Review/

Faecalibacterium prausnitzii

Faecalibacterium prausnitzii is a Gram-positive, an-
aerobic bacterium that is one of the most numerous and
important in the human gut microbiota. F.prausnitzii is
one of the main butyrate producers in the healthy human
gut. Studies have been performed to change the amount
of F.prausnitzii in obese individuals. For example, Ba-
lamurugan et al. have compared the fecal samples of
obese and lean children from south India. They showed
that in the case of obesity, there were no significant dif-
ferences between the two groups in fecal levels of Pre-
votella, Bifidobacterium species, L.acidophilus group, or
Fubacterium rectale. However, the level of F.prausnitzii
was significantly higher in obese children than in non-
obese participants [63].

Feng et al. tried to find out whether the number of
F.prausnitzii depends on gender and obesity. When com-
paring fecal samples of the obese group and lean individu-
als, there were no significant differences in the number
of F.prausnitzii. However, gender affected the number of
bacteria, with a lower level of fecal F.prausnitzii in men as
compared to women. It can be concluded that in future
studies of F.prausnitzii, the gender-specific effect must be
taken into account [64]. Remely et al. determined how
weight loss affects the abundance of F.prausnitzii before,
during, and after the HFD. It has been shown that after
the diet and weight loss, the number of bacteria, such as
Archaea, A.muciniphila, Clostridium and F.prausnitzii, in-
creased significantly [65].

Hippe et al. found that F.prausnitzii was present in dif-
ferent phylotypes in conditions of obesity, T2DM and in
normal-weight patients. The lowest content of F.prausnitzii
was in a group with T2DM and the highest — in a group with
normal weight [66].

To test the hypothesis whether the gut microbiota is
related to age and obesity, Del Chierico et al. have studied
the microbiota profiles in obese adults and adolescents and
compared it with samples obtained from normal-weight in-
dividuals. It was determined that the composition of intes-
tinal microbiota is different in obese adolescents and adults:
the former had high levels of Actinobacteria, and the lat-
ter — high Bacteroidetes amount. A negative correlation was
found between the age, body mass index and F.prausnitzii
abundance [67].

Ruminococcus

Ruminococcus is a genus of bacteria in the class Clos-
tridia. They are anaerobic, Gram-positive gut microbes.
Ruminococcus breaks down cellulose (with the formation of
methane), accumulates a reserve iodophilic polymer of glu-
cose in the cytoplasm. In 2016, Togo et al. described a new
bacterium species, Ruminococcus phoceensis strain AT10
(CSUR = P2086, DSM = 100837), which was isolated from
the feces of a 37-year-old woman from Marseille, France,
with morbid obesity before bariatric surgery. Bacterial cells
were Gram-positive, rod-shaped, and polymorphic, ranging
0.2—0.5 x 1.2—1.5 um by electron microscopy. Strain AT10
was catalase-positive and oxidase-negative. Strain AT10 ex-
hibited 98.2 % of 16S rRNA gene sequence similarity with
Ruminococcus torques ATCC 27756 [68].

K. Nirmalkar et al. have studied the association be-
tween gut microbiota diversity and endothelial dysfunc-
tion markers in obese Mexican children and adolescents.
Markers of endothelial inflammation (triglycerides, insu-
lin, C-reactive protein, leptin) were increased in children
and adolescents with obesity. Moreover, obesity was estab-
lished to be positively associated with total cholesterol and
Ruminococcus [69].

The effect of vitamin D on the gut microbiome in
overweight or obese people has been studied by Nader-
poor et al. It was found that the use of vitamin D did not
affect the microbiome a-diversity. However, there was a
significant association between community composition
and vitamin D supplementation at the genus level. The
vitamin D group had a higher abundance of genus Lach-
nospira, Coprococcus and lower abundance of genus Blau-
tia, Ruminococcus [70].

Roseburia

Roseburia is a member of the Firmicutes phylum of bu-
tyrate-producing, Gram-positive anaerobic bacteria that in-
habit the human colon. Usually, an increased abundance of
Roseburia is associated with weight loss and reduced glucose
intolerance. Under the conditions of a HFD, an increase in
the amount of deoxycholic acid and taurodeoxycholic acid
in plasma and liver tissues was detected. Also, the number
of genera Blautia, Coprococcus, Intestinimonas, Lactococcus,
Roseburia and Ruminococcus was increased [68].

In obese groups with metabolic disorders (high uric acid
concentration, serum lipids, high blood pressure), an in-
creased amount of Clostridium XI1Va, Bacteroides and Rose-
buria was observed. Blautia, Romboutsia, Ruminococcus,
Clostridium sensu stricto and Dorea had a positive correlation
with body mass index and blood lipids. In contrast, Bacfe-
roides, Roseburia, Butyricicoccus, Alistipes, Parasutterella,
Parabacteroides and Clostridium 1V had a negative correla-
tion with these parameters. Thus, these types of bacteria can
be used as biomarkers of metabolic disorders associated with
obesity [71]. Zohreh et al. clarified the role of Roseburia in
the metabolism of the host, the impact on obesity, and its
role in certain pathologies. It was shown that Roseburia spp.
is actively involved in maintaining intestinal immunity, and
influences peristalsis and anti-inflammatory properties. In
pathologies, such as irritable bowel syndrome, obesity, T2D
and allergies, Roseburia spp. could alter various metabolic
pathways through butyrate-inhibiting NF-«xB activation or
influence on T-cell proliferation. Also, Roseburia spp. may
be a biomarker of gallstone formation [72].

Future perspectives

Gut microbiota is important for metabolism and a large
number of studies have shown that the microbiota changes
under obesity. So, the question arises whether certain ma-
nipulations of intestinal bacteria can improve the compo-
sition of the gut microbiome in obese people in terms of
weight loss and metabolism improvement. This may be a
potential therapeutic strategy for the treatment of obesity in
the future.

Moreover, due to challenges in sampling from the intes-
tine of humans, most studies use stool samples for micro-
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biota analysis. However, the stool microbiota profile does
not fully reflect the gut microbiome. Furthermore, most
studies focused on genomics rarely study the transcriptome,
proteome or metabolome. Even at the genomic level, deep
shotgun sequencing is expensive, making marker-based
amplicon sequencing, such as 16S rRNA gene sequencing,
prevail. Further, the existing sequencing and analysis tech-
nologies seldom identify microbes at species or strain levels.
Considering that the functional capacity varies between
strains from the same species, identification of microbes and
microbial genes associated with the disease is challenging.
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3MiHU CKACQAY MIKPOGIOTU KULLEYHUK A, NOB’A3CIHI 3 OXXUPIHHSAM:
HOBI PE3YAbTATN METAr€HOMHOTO CGHOAI3Y

Pe3tome. TlowmmpeHicTb OXUPIHHA 3pocia OuIblIe HiK yaBiui 3
1980 o 2014 p. HaituacTinioo mpuumHOIO Oro po3BUTKY € TUC-
OaslaHC MiX CITOXXKMBAHHSIM Ta BUTpaTtaMu eHeprii. Lleit ckmagHuii
MpoleC  OOYMOBJIEHWI TEHETUYHOI CXWJIBHICTIO, (akTopamu
HaABKOJIMIITHBOTO CEPEelOBMINA Ta CITIOCOOOM KUTTSA. MikpobioTta
KMIIIEYHUKA € YACTUHOIO CKJIAAHOI MepexXi. Y UMCIeHHMX TOCIi-
JDKEHHSIX TIOKa3aHo, 1110 MiKpo0ioTa KMIIIEYHUKA BIUIMBAE HA Me-
TabOJIi3M OpraHi3My i Bilirpa€ BaXKJIUBY pOJib Y Pi3HUX ITPOLIECax
B opradi3mi. OCHOBY MiKpo0iOTH KHUIIIEYHMKA CTAHOBISITH OaK-
Tepii, 1110 HajJeXaTb A0 IpaMIlIO3UTUBHOrO (inotuny Firmicutes i
rpaMHeraTuBHOrO Bacteroidetes. Y NOCHIIKEHHSIX 32 Y4acTIiO JIIO-
Nielt i TBApUH BUSIBJICHO 30UIbIIIEHHSI CTIiBBiIHOLIEHHS Firmicutes/
Bacteroidetes y KnllIe4HUKY TALIIEHTIB 3 OKUPIHHSM i IPU 1OTPU-
MaHHi Ti€ETU 3 BUCOKUM yMicToM upy. llltamu, 110 HajgexaTb 10
poais Lactobacillus ta Bifidobacterium, 3a381uaii BAKOPUCTOBYIOTb-
¢Sl SIK TIPOOIOTUKHM Ta € HAWOLIBII BUBYCHUMM IS JTIKyBaHHS Ta
npodiTakTUKK oxXupiHHsA. Binblie Toro, cepen 6akrepiii Oys10 Bu-

SIBJIEHO JEKiJIbKa MOTeHLIMHUX KaHAUIATIB, TAaKUX IK Akkermansia
muciniphila, Faecalibacterium prausnitzii, Prevotella copri, Roseburia
Ta Ruminococcus, i 3’iCOBaHO HOBi MeXaHi3MU Iii, 110 0OyMOB-
JIIOIOTH X TTO3UTHUBHI eeKTu mpu oxXupiHHi. OTXe, MiKpobioTa
KUIlIeYHUKA HaOyBa€ 3HAYHOIO MOCTiAHUILBKOIO iHTepecy I0A0
OXMPIHHS Ta IMOB’SI3aHUX i3 HUM MeTabOJIiUHUX PO3JaliB, J10-
3BOJISIE Kpallle 3pO3YMiTH €TiOJIOril0 OXXKUPiHHS Ta PO3pOOUTH 1O-
TEHILIiHI HOBi METOAM OTO MPOMITAKTUKHU Ta JIiKyBaHHS. OgHaK
TPaAMIIHI METOIM KyJIBTUBYBAaHHS Ha MOXMBHUX CePeIOBUIIAX
Iy)e oOMexeHi 1010 ineHTudikarii Mikpoo6is. [1pu 3acTocyBaHHi
MOJIEKYJISIPHO-010JIOTIYHUX TEXHOJIOTi#1, 0COOJTMBO METareHOMHO-
IO CEKBEHYBaHHSI HOBOTO TMOKOJIiHHSI, OyJI0 JOCATHYTO 3HAYHOTO
Mporpecy y BUBYEHHiI MiKpoOioMy KMIIIEUHUKA JIIOAUHU.

KmouoBi caoBa: Akkermansia muciniphila; Faecalibacterium
prausnitzii; Mikpo06ioTa KHWILIEYHUKA; iHCYJTiHOPE3UCTEHTHICTD;
MeTareHOMiKa; OXWpiHHS; Roseburia; Ruminococcus; Prevotella
copri; MPOOIOTUKY; OTJISIN
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N3meHeHUs cocTaBa MUKPOBUOTBI KALLEYHUKA, CBA3AHHbIE C OXXUPEHUEM:
HOBblI€ Pe3yAbTATbl METAr€eHOMHOIo AHAAU3A

Pe3tome. PacrnipocTpaHeHHOCTh OXKMPEHMSI BO3pocia 6oJiee 4em
BaBoe ¢ 1980 mo 2014 . Haubosee yacToii mpuunHOM €ro pas-
BUTHUS SIBJISIETCSl TUCOAIaHC MEXIy MOTpeOJIeHUeM M PacXoaoM
SHEPruu. DTOT CJIOXHBINA TMpollecc OOYCIOBIEH TeHETUYECKOM
MPEAPaCTIONIOKEHHOCThIO, (haKTopaMM OKpYXXallleil cpeabl U
00pa3oM KuU3HU. MMKpPOOMOTa KMILIEYHUKA SIBJSIETCSI YacCTbhIO
CJIOXXHOU ceTu. B MHOTrOYMCIEHHBIX MCCIEeAOBaHUSIX ObLIO MO-
Ka3aHO, YTO MUKPOOMOTA KUILIEYHUKA BJIMSIET Ha MeTabOJU3M
W UTPaeT BaXXHYIO POJIb B PA3IMYHBIX IpoIleccax B OpraHU3Me.
OCHOBY MUKpPOOMOTBI KHIIIEYHUKA COCTABJSIOT OAKTepUU, OT-
HOCSIILMECs K TIPaMIIONIOXUTeIbHOMY (wnotuny Firmicutes u
rpamorpuuareibHomy Bacteroidetes. B uccienoBaHusix ¢ yva-
CTHUEM JIIOZICH M XXKMBOTHBIX OOHApYXXEeHO YBEJIMYEHUE COOTHO-
wenust Firmicutes/Bacteroidetes B KullleYHUKE TALIMEHTOB C
OXHMPEHUEM U TIPU COOMIONEHUU AMEThI C BBICOKMM COIEpXKa-
HueMm xupa. LLtammbl, mpuHamiexamue Kk ponam Lactobacillus
u Bifidobacterium, OOBIMHO HCIONB3YIOTCS KaK IMPOOMOTUKU
U SIBJSIIOTCSI HamOosiee W3YyYeHHBIMM ISl JIeYeHUs] U mpodu-
JIaKTUKU OXupeHusi. bojee Toro, cpenu 6akrepuit ObI0 0OHA-

PYXE€HO HECKOJbKO TMOTEHIMAIbHBIX KAaHIUIATOB, TaKUX KakK
Akkermansia muciniphila, Faecalibacterium prausnitzii, Prevotella
copri, Roseburia v Ruminococcus, N BbISICHEHbI HOBbIE MEXaHM3-
MBI ICHICTBUSI, OOYCIIOBIMBAIOIIME UX ITOJOXUTETbHBIE 2 HEKThI
npu oxupeHuu. Mtak, MUKpoOMOTa KUIIEYHUKA TPEICTaBIsIET
BECOMBIIA UCCIIEIOBATELCKUIT MHTEPEC B OTHOLIEHUU OKUPEHUS
U CBSI3aHHBIX C HUM METabOJMYECKUX PACCTPOMCTB, MO3BOJISIET
JIy4qlille TIOHSITh 3TUOJIOTHIO OXUPEHHUs U pa3padoTaTh MOTEHLU-
aJIbHbIe HOBbIE METOIbI €ro MPOMUIAKTUKYU U jedeHust. OmgHa-
KO TPaJMIIMOHHbIC METO/bI KYJIbTUBUPOBAHUSI HA MUTATEIbHBIX
cpelax oYeHb OrpaHUYEHbl B OTHOIICHUU UACHTU(hUKAIUNA MU-
KpoOoB. [Ipu HKCIONB30BAaHUU MOJIEKYJISIPHO-OMOIOTUYECKUX
TEXHOJIOTHIA, 0COOEHHO METareHOMHOTO CEKBEHUPOBAHMSI HO-
BOT'O MMOKOJICHUST, ObLT JOCTUTHYT 3HAYMTEIbHBINM MTPOrPecc B U3-
YYEHUHU KUILIEYHOTO MUKPOOHMOMA YeJIOBEeKa.

KmoueBble cioBa: Akkermansia muciniphila; Faecalibacterium
prausnitzii, MUKpoOMOTa KUTIIEUHUKA; THCYJTMHOPE3UCTECHTHOCT;
MeTareHOMUKa; oxupeHue; Roseburia; Ruminococcus; Prevotella
copri; IPOOMOTUKHU; 0030D
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CUHAPOM rMnepaHAPOreHunu:
AVArHOCTUKO U A€4eHue C Nosmummn
KAUHNYECKON SHAOKPUHOAOTNMN

Peslome. MnepaHpporeHns — natonorn4eckoe CocTosiHue, 06y CrioBleHHOe [evicTBUEM M36bITOYHOM Mpo-
AYKUMU aHAPOreHoB Ha opraHbl N TKaHU-MULLEHW, IBIIIETCS OAHUM U3 caMblX pacrpoCcTpaHeHHbIX FrOpMOHasb-
HbIX HapyLeHn, Habnogarommcs y 5—20 % XeHLMH perpo[yKTUBHOIro BodpacTta B rnonynsaymm u'y 35-41 %
XKEHLUYMH, cTpagaroLymx 6ecrnnogmem, o6ycrioB/I€HHbIM XPOHUYECKOV aHoBynsunen. lnepaHgporeHns nposis-
JII€TCSA COBOKYMHOCTbIO MIPU3HAKOB MMOPAXEHNS KOXU U ee npugaTkos (cebopesi, akHe, rmpcyTnam, anoneLms)
n onpegenseTcs TEPMUHOM «aHAporeH3aBucumas gepmonarus». B codetaHum ¢ gpyrumy MaHngecTupoBaH-
HbIMU MPU3HaKamMu BUPUIIN3aUmnn runepaHaporeHns B 3Ha4nTesibHou mepe ycyrybnsaeT counasibHO-Mcuxoso-
rm4eckue, MexJimM4HOCTHble OTHOLLEeHUS y 60/1bLLINHCTBA nayneHToK, HepedKo Bbi3blBas TpeBory, geripeccuio,
CHUXKEHNE Ka4yecTBa XU3HW. B cBA3u ¢ aTum ripobriema runepaHaporeHnn UMeeT He TOJIbKO MEAULMUHCKOe,
HO n coumnasibHoe 3Ha4eHne. AKTyasibHOV Npo6IeMOU, LUMPOKO U3yHaeMowi KaK SHAOKPUHOIOramu, Tak v ru-
HeKkosioramu, B/SETCS Tako KIIMHUYECKU BapuaHT CUHAPOMA rmnepaHaporeHnn, Kak CUHAPOM MOSIMKUC-
TO3HbIX INYHUKOB. B cTaTtbe npegcrasBieHo obcyxaeHne HaunoHansHOro KOHceHeyca rno BeAeHuo 607bHbIX
¢ runepaHgporeHneri (2016), BHeCeHbI NPeaIoXeHNss N [OMONHEHUSI K ANarHOCTUKE W TakTUKe BeAeHWs na-
LMNEHTOK C CuHAPOMAasIbHbIMU chopMamu runepaHaporeHnn (nybepTaTHO-IOHOLLECKUI QUCTINTYNTapU3M U ero
SKBUBAJIEHT Y B3POCIIbIX — rurnotasamo-runogpusapHas gucyHKUns, Hekraccu4eckas oopma BPpOXLEeHHOM
ANCOYHKUMN KOPbl HaZMo4Ye4YHUKOB). PaccMOTpeHb! KIloYeBble MO3NLnNn, KacaroLnecss OLEeHKN COCTOSIHUS
yrnieBo[Horo obMeHa y naymeHToK ¢ CUHAPOMOM MOSIMKMUCTO3HbIX AnYHMKOB. O6CYXX[arTCs CXeMbI JIeHEHNS
aHTUaH[PoOreHHbIMU rpenaparamv 1 LesecoobpasHoCcTb UX MPUMEHEHNS Y 60JIbHbIX C MOJIMKUCTO30M SUYHU-
KOB SHAOKPUHHOIO reHesa.

Kﬂl’O"IEBble cnoBa: ruriepaHgporeHus; yI'J'leBO/_'(HbIIZ O6MeH,' CUHAPOM TMOJIMKNCTO3HbIX ANHYHUKOB,; AnarHoCcTu-
Ka, Tepanus
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ITunepanaporenus (I'A) — MaToOIOrMYeCKOe COCTOSI-
HUe, OOYCIIOBJIEHHOE NeWCTBUEM H30BITOYHOMN TTPOMYK-
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XpoHudecKoi aHoByisinueit [1]. A mposiBiaseTcss coBo-
KYIHOCTBIO MPU3HAKOB TMOpaXKeHUsT KOXHU U ee TpuaaT-
KOB (cebopesi, akHe, TUPCYTU3M, aJIOTIeINsI) 1 OIpeIesIsi-
eTCsl TEPMUHOM «aHApPOreH3aBUCcUMast aepMonartusi» [2].
B coueranuu c¢ npyrumMmu MaHUMECTUPOBAHHBIMU IIPU-
3HaKaMM BUpwIM3anuu [A B 3HAYUTEIBHON Mepe yCyTy-
OJISIIOT COLIMAIbHO-TICUXOJIOTMYECKHUE, MEXIUYHOCTHbIE
OTHOUIEHUSI y OOJIBIIMHCTBA TMALMEHTOK, HEPEIKO BbI-
3bIBasi TPEBOTY, JAEMPECcCUio, CHIKEHNE KaueCTBa XKU3HU.
B cBs13u ¢ aTuM nipobsiema I'A numeeT He TOJbKO MEIULIMH -
CKOE, HO U COLIMAIbHOE 3HAaYeHHE.

B ampere 2016 roga B xXypHaie «PenponyKTuBHast 9H-
nokpuHosorus» Ne 4(30) 6u11 onydavkoBaH HanmoHanb-
HBIil KOHCEHCYC T10 BEIEHMIO MAllMeHTOK C TUIEpPaHApO-
renueit (2016) (mamee — HaumoHanbHbINM KOHCEHCYC) [3].
151 Bpaueii-aHAO0KPMHOJIOTOB TaHHasl MpobyieMa BechMma
aKTyaJibHa, MOATBEPXKIEHUEM Yero SIBJISIOTCS OMUCaHUs
aHIPOTeHHE3aBUCUMBIX 3a00JIeBaHMII BO BCEX PYKOBOII-
CTBaxX MO KJIMHUYECKOIN 3HIOKPUHOJIOTMHU, a TaKXKe MHO-
TOYMCJICHHBIE ITyOJUKALMY, TIOCBIIIEHHbIE cMHApOMY [A
(CTA) y ii11 )KeHCKOTO T10J1a, B IEPUOINYECKUX U3TAHUSIX
SHAOKPUHOJIOTMYECKOro rpoduis [4—7].

AKTyasbHOM MpPOOJIEeMOH, IIMPOKO M3y4aeMOMl Kak
9HAOKPUHOJIOTaMU, TaK M TMHEKOJIOTaMU, SIBJISICTCSI Ta-
KO KJIMHUWYECKUII BapuaHT cuHapoMma [A, Kak cMHIpOM
noaukucTo3Hbix sinuHukoB (CITKS). Ha mpotsokeHun
HeckoJbkux necsatunetuit tepmuH «CITKS» Obi1 cobu-
paTeJbHBIM TIOHATHEM, BKJIOYAIOIIUM DPa3JIMYHbIE 10
rnaroreHesy 3a0oJjieBaHMs, KOTOpbIE COMPOBOXAAIOTCS
dopMupoBaHUEeM B IMUHUKAX MOP(DOTOTUIECKUX N3MEHE-
HUIi, COOTBETCTBYIOIIMX MOJUKUCTO3Y. Ha ceromHsirHumii
IeHb M3MeHMWIach TpakToBKa TepmuHa «CIIKSA» u, cie-
JIOBATEeJIbHO, TIOIXO/bI K €ro AUarHocTuke. Tak, COTacHO
orpezesieHuto, copmyaupoBaHHomy B 1990 rogy Haru-
OHaJTbHBIM MHCTUTYTOM 3mopoBbst CILLIA [8], a Takke B
2003 romy corjmacMTeIbHBIM CUMITIO3UYMOM IT0 IpoOJieMe
CIIKA B 1. Porrepname [9], CITKS ocraercs nuarHosom,
TPEOYIOLINM UCKITIOYEHUST APYTUX U3BECTHBIX HAPYILICHUIA,
KOTODbIE TIPOSIBIISIIOTCS] YHUBEPCATbHBIMU KIMHUYECKUMU
npu3Hakamu [A, a TO3TOMY MOTYT MPOTEKATh IO MacKoit
CIIKSI. O6s13aTeIbHBIM YCIOBUEM JUISI TOCTAHOBKU 3TOTO
JIMarHo3a sIBJISIeTCSl OTCYTCTBUE Y TMAIIMEHTKH CaMOCTOSI-
TEJIbHOTO HIOKPUHHOTO 3a00jieBaHMsI ¢ HaamuueM [A u
XPOHUYECKOW aHOBYJISILUY, T.€. TEX HAPYLICHUI, KOTOpPbIE
JieXXaT B OCHOBe (DOPMUPOBAHUS TTOJIMKHUCTO3a TUMYHUKOB
(IMK). Dannasie hopmbl [TKSA, koTopble (hakTruecku siB-
JITIOTCSI BTOPUYHBIMU, HECMOTPSI Ha X ITaTOTEHETUIECKYIO
cBsI3b ¢ [A 1 XpOHUYECKOI aHOBYJISILIMEN U TIOATBEPXKIE-
HUME MO pe3yjbTaTaM YJIbTPa3ByKOBOTO MCCIEI0BaHUS, K
CIIK¢l He oTHOCSTCS, a paccCMaTpUBAIOTCS B paMKaxX Tex
3a00JIeBaHUit, KOTOPbIE U O0YCIOBINUBAIOT (HOPMUPOBAHUE
3TOU MAaTOJOTUU.

Takum obpa3zom, ¢ ogHoit ctoponsl, CITKS ocraercs
CUHAPOMOM, UAEHTU(DUKALUSI KOTOPOTO HEBO3MOXHA U
HEJIOMyCTUMa Ha OCHOBAaHWM MU30JMPOBAHHOTO HATUYMS
JI000T0 €AMHCTBEHHOTO TMAarHOCTUYECKOTO KPUTEepUsI, a
C IPYroii CTOPOHBI, MMPOCTOI aHAJIN3 IMOMApPHOTO coYeTa-
HUSI COBPEMEHHBIX KPUTEPUEB MO3BOJISIET CAEIaTh IPUH-
LIMTTHAJIbHBIM BBIBOL O HEOOXOAMMOCTH PACIIUPEHHOTO
toskoBaHusl TepmuHa «CITKS». K coxanenuto, naHHoe

MOJIOXKEHUE BpauaMU-TUHEKOJIOTaMM 3a4acTylo He TpU-
HUMaeTcsl BO BHUMaHUe. DTO MOATBEpXnaeT (akT OT-
cytrcTBUs B HallmoHaibHOM KOHCEHCYce yTOMUHAHUS 00
SHAOKPUHOMATUSIX, KOTOPbIE COMPOBOXIAIOTCSI BTOPUY-
HeiM [1KS. Takumu 3aboneBaHuSIMU, HauboJiee 4YacTo
BCTPEUAOIINMUCS B KIMHUYECKON MPAKTUKE, SBISIOTCS
nyoepTaTHO-1oHOIIeckuit aucnutyurapusm (IMKOI) u
€ro 3KBUBAJIEHT Yy B3POCJIbIX — THUIIOTAJaMO-TUTTOhU-
3apHast auchyHkuusa (I'TI), a Ttakke HekJaccuyeckas
¢opma BpOXIEHHON AUCOYHKIMM KOPHI HAAMOYSUHM-
koB (HOBIAKH). UcktroueHne (Wi MOATBEPXKICHUE)
9TUX 3a00JIeBaHUIA TPEOYET TIIATEIbHONM OLEHKU KJIMHM-
YeCKMX JAHHBIX U PEe3yJIbTaTOB JOTOJHUTEIbHBIX UCCIe-
IOBaHWU, YTO BpauyaMU-TMHEKOJIOTaMU IPOBOJIUTCS HE B
IMOJTHOM o0BbeMe.

B ocnose I[TKO u I'T/1, conpoBoXaatomxcsi BTOpU4-
HeiM 1K, nexuT runepkopTuiiniaM QyHKIIMOHAIbHOTO
reHe3a, KOTOPbIN KJIMHUYECKHU TPOSIBISIETCS OXUPEHU-
€M C PO30BBIMU CTPUSMU, apTePUAIbHON TUIIepTeH3UEN
(Al'), HapymeHUsIMA TOJIEPAHTHOCTU K TJIIOKO3€, MHCY-
nHope3ucteHTHocThio (MP), rupcytusmMom u apyrumu
CUMIITOMaMM KOXHOTO BUPWUJIM3MA, a JIabOpaTOpHO —
TOBBIIIEHHBIM COJIEpXKaHUEM CBOOOJHOTO KOPTHU30Ja
B CyTOYHOI Moue MpU MOBBILIEHHOM WU HOPMaJIbHOM
YPOBHE KOPTH30Ja B CHIBOPOTKE KPOBU B YTPEHHUE YaChl
U nuciaunuaemMueit. B moab3y ¢pyHKIIMOHAIBHOTO TUIIEP-
KOPTULIM3Ma CBUJIETEJbCTBYET MOJOXUTEIbHBIN PE3Yib-
TaT Majoi mpoObl ¢ IeKcameTa3oHOM. B To ke xxe Bpemst
HEOOXOAUMO YUYUTBIBATh, YTO OTPULIATEIbHbBII pe3yabTaT
MPOOBI MOATBEPXKIAET SHAOTEHHBI TUTIEPKOPTUIIU3M Op-
raHMYEeCKOTOo reHe3a v Tpedyer o0cieJ0BaHUsI MAallMeHTKU
B YCJIOBUSIX CMELMATM3UPOBAHHOTO IHIOKPUHOJOIMYE-
CKOTO CcTallMoHapa.

HeobxonuMo oOTMETUTb, YTO OpraHuyeckue Qopmbl
SH/IOTEHHOTO TUIEPKOPTUIIM3MA, KAaKUMU SIBJISIIOTCST 00-
se3Hb MueHko — KylimHra u KopTrusoJi-CeKpeTUpyonme
OITyXOJIM KOPbI HAIMOYEYHUKOB, paHee Ha3bIBaeMbl€ CUH-
npomoMm KytimHra, o0b14yHO MaHU(DECTUPYIOT KYILTMHTOU/I-
HOW CUMIITOMATUKOM, a SMYHUKHU TIPU 3TOM, KaK IPaBUIIO,
TOABEPTAIOTCS aTPODUIECKUM U3MEHEHUSIM.

B nopsinke komMmMeHTapus K MpeacTaBieHHbIM B Haru-
OHAJIbBHOM KOHCEHCYCE MOJIOXKEHUSIM CJIEYeT YKa3aTh, YTO
B YKpanHe METO/IbI OTpeieIeHUSI CBOOOTHOTO KOPTH30J1a B
KPOBU OTCYTCTBYIOT, a TPOOBI C IEKCAMETA30HOM, SIBJISIIO-
1yecs MoAaBISOINIMMI MPpobdaMu, a He CTUMYJISIIIMOHHbI-
MM, Kak yKasbiBaeTcs B HallmoHalibHOM KOHCEHCYyce, He
PEKOMEHIOBAHbI C 1eJIbI0 Pa3rpaHUYEHUST SHAOTEHHOTO U
5K30T€HHOTI'0 TUIIEPKOPTULIM3MA.

CunTaeM HEOOXOAUMBIM OCTAHOBUTHCS U Ha MOJIOXE-
HusiXx HaumoHaibHOTO KOHCEHCYca, KacaloluXcsl OLIEHKU
COCTOSIHMS YIJIeBOAHOro obmeHa y mamueHToK ¢ CITKA.
Tak, B HalimoHaabHOM KOHCEHCYCe pEKOMEHI0BAHO OTpe-
JleJIeHWe YPOBHS INIMKEMUHU HAaTONIAK, a 3aTeM ITPOBEIeHUE
MepopaIbHOTO TECTA TOJIEPAHTHOCTH K TJTIOKO3€ KaK CKPU-
HUHIOBOTO TecTa JUIsl TMAarHOCTUKM caxapHoOro auadera
(CIl) 2-ro Tuma, T.. Aaxe MpY HOPMOIJIMKEMUN HATOIIAK,
a MPU HEBO3MOXHOCTHU €ro MpOBEIeHUSI PEKOMEHIOBaHO
Orpe/e/ieHUe YPOBHS TJIMKO3WIMPOBAHHOTO TeMOTJIO0M-
Ha, YTO TIPOTUBOPEUYUT KIIIOUEBHIM PEKOMEHIALIUSIM IO
muarHoctuke CJI 2-ro Tumna.
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Jleuenue OonbHBIX ¢ 1O/ m I'TJl momkHO OBITH
KOMILJIEKCHBIM, BKJIFOYAIOIIMM CJIEAYIOIIMEe HarpaBJe-
HUs: yJydllleHue Tpo(pUUeCKMX MPOIECCOB B KJIETOU-
HBIX CTPYKTypax LIEHTPpaJbHOW HEPBHOW CUCTEMBbI, B
MepBylo ouepelb ruIoTajaMyca; ycTpaHeHUue TUTTOKCUU
TOJIOBHOTO Mo3ra, Koppekiuus Al mpoBemeHue pacca-
ChIBaIOIIENH M MPOTUBOBOCIAIUTENbHON Tepanuu; HOP-
MaJM3alys MaccChl Tejla; KOPPEeKIMs MeTaboInYecKUX
HapyleHuii, ooycinoBieHHbIXx UP; monasneHue Haamo-
YEYHUKOBOTO CTEPOUIOTeHe3a; KOPPEKIUS HapylIeHU
MEHCTPYaJbHOTO LIMKJIA W TPUMEHEeHWE aHTHaHIpoTe-
HoB [10].

IMpenaparbl, MOBBIIIAIOIINE YYBCTBUTEIBHOCTh K
WHCYJIMHY (MHCYJIMHOCEHCUTA3ephl), K KOTOPbIM OTHO-
CUTCSI MET(OPMUH U €r0 aHaJIOTU, OKa3aHbI 0OJIbHBIM C
MPOTPECCUPYIOLINM OXMPEHWEeM HE3aBHCUMO OT Hallu-
4yusl (MJIM OTCYTCTBUSI) HApYLIEHUM TJIIOKO3HOTO TOMEO-
craza. [Ipu Ha3HAYeHUM MeT(GOpPMUHA CIIeayeT TOMHUTD
0 ero (peHOMeHe TMOTeHUIMPOBaTh 3PPeKThl KIoMudeHa
[11,12].

Cpenu aHTUAHAPOTEHOB HauboJiee IMPOKO MCTOJb-
3YIOTCSI Mpenaparbl, coaepxkKallue LUITPOTepoHa aleraT
(Iuane-35, angpokyp). OmHAKO HEOOXOAMMO ITOMHUTD,
YTO B HACTOSIIIIEE BpEeMsI B CBETE IIMPOKOTO M3YyUeHUS
pa3IMYHBIX aCIEKTOB MeTaboandyeckoro cuaapoma (MC)
JIeKapCTBEHHBIE TpernapaThl OLIEHUBAIOTCS ¢ MO3UIIMU UX
MeTab0JMUYEeCKOM HEeNTpalbHOCTH, YTO OCOOEHHO BaX-
HO MpW Ha3HAYEHUU CTEPOUTHBIX aHTHMAHAPOTeHOB, Ka-
KUM SIBJISIETCS LIMITPOTEPOHA alleTaT, ¢ y4eTOM OOJIbIION
JUTUTEIBHOCTH TaKOTo JieueHus. Ha ceromHsmHuil neHb
MOXHO CYMTATh YCTAHOBJICHHBIM, UTO Tepanusi CTepOU/I-
HBIMM aHTMAHApPOTeHAMM TOKa3aHa JWIIb TeM TMallueH-
TKam ¢ CITKSl, y KOTOpBIX OTCYTCTBYIOT MeTabOIUUECKUE
HapylieHus, cBsg3aHHble ¢ UP. I3 aToro ciemyeT, 4To ajs
MHOTOYMCICHHO# rpynbsl nanueHTok ¢ [THO u I'TH B
couetanuu ¢ [TKS npenaparsl, copepxaiiye HUmpoTepo-
Ha alleTaT, MPOTUBOIOKA3aHbl, C YI€TOM ero HeraTuBHO-
ro BJVSIHUS Ha JIMTTUIHBIA OOMeH (MOBBIIIIEHUE YPOBHS
TPUTJIMLEPUAOB U JUMOMPOTENHOB HU3KOM MIOTHOCTH),
YTO YCYryoJsieT uMelomnecs: y 60JIbHBIX METaOOIMIeCKIe
HapylieHusl.

IMaToreHeTnuecku 06OOCHOBAHO MCIOJIb30BaHUE BEPO-
LIMUPOHa, TeprudepruidecKre aHTUaHIPOTeHHbIE 3 hEKThI
KOTOPOTO 00ECTIeUnBAIOTCSI HEMOCPEACTBEHHBIM CBSI3bIBa-
HUEM C pelienTopaMy aHIPOTeHOB U MHTMOWPOBaHUEM aK-
TUBHOCTU B TKaHSIX-MUIIEHSIX (hepMeHTa S-a-peayKrasa,
KaTaJIM3UPYIOIIEro MpeBpalleHue TeCTOCTEpOHA B JMTHU-
npotectocTepoH [10]. AHTMAaHOpOreHHBIN 3(hGEeKT Bepo-
LIMUMPOHA CBSI3aH TakKXXe C IMOJaBJICHWEM CUHTEe3a aHApO-
TeHOB B KOPe HaMOYeYHUKOB M TOHAIaX IyTeM CHUKEHUSI
aKTHBHOCTU MUKPOCOMAJIbHBIX (PEPMEHTOB, JIeiCTBUE KO-
TOPBIX 3aBUCUT OT LiuToxpoMa P450. K Tomy e BepoImnm-
POH TIOIABJISIET CUHTE3 B KOPEe HAAITOYEYHUKOB KOPTH30J1a
W IPYTUX TJIOKOKOPTUKOUIOB 1 00J1agaeT CloCOOHOCThIO
MOBBIIATH MepruGepUUECKyI0 KOHBEPCHUIO TECTOCTEPOHA B
3CTPOTEHBI.

OnHako y naHHo# kKateropuu 6osbHbIx ¢ [TKS Be-
POIITIMPOH, UCTIOIb3YEMbIi KaK aHTUAHAPOTEH, TOJKEH
ObITh MpernapaToM BbIOOpA, UTO OMpeneseT KJAMHUYe-
CKMe 0COOEHHOCTU KaXKIOoi MaluMeHTKNW; MHAUBUIYab-

HOI moJixKHA ObITh U Ho3a npenapata [13]. Tak, y 60b-
HBIX CO CKJIOHHOCTBIO K METpOpparusiM M HaJludyuem
apTepuagbHON TMIOTOHUU Ha3HAUYEHUE BEPOIUNIMPOHA
HelesecooOpa3Ho. [Ipu He3HAUUTENbHOUW BBIpAXKEH-
HOCTU TMPCYTM3Ma W TIPOSIBIICHUIN TUIEpPKOPTULIM3MA
MOKAa3aHUSIMU IS JIeUeHUS] BEPOIITIUPOHOM SIBJISIIOTCS
BHyTpudepenHas u Al, 3amepkka B OpraHU3Me XUIKO-
ctu. HavanbHas cyrouHas no3a mpenapara y Takux Ia-
LIMEHTOK He A0JKHA TpeBbimath 100 mr, B anbHeieM
BO3MOXHA KOPPEKUHUS A03bl C yUETOM KIMHUYECKUX MO~
KazaTenen.

HecrepounHbie aHTUAHAPOTEHBI, OTKPBITHIE OKOJO
40 net Hazad, MepBOHAYAJIbHO MCIIOJb30BAIUCh UCKIIO-
YUTEJIbHO ISl JIeUeHUS] aHIPOTeH3aBUCHUMBIX 3aboJieBa-
HUN Yy MyX4YuH. VX mMpuMeHeHUe y XEHIIUH SBIseTCS
MIPUOPUTETOM YKpamHCKoM Hayku. Tak, B I'Y «MHcTH-
TYT SHAOKpPUHOJOrMU U ooMeHa BeulecTB uM. B.I1. Ko-
muccapeHko HAMH VYkpaunbl» OblT cO30aH M U3yYeH
HECTEPOUJHbI aHTUAHAPOTeH QJIyTaMUI, JIMIIEHHbI
AHTUTOHAIOTPOITHOM, IPOTeCTareHHOM W 3CTPOTCHHOM
akTUBHOCTH. DIyTaMua KOHKYPEHTHO OJOKMPYET B3au-
MOJICCTBHME aHIPOT€HOB C UX KJIETOYHBIMU peLeNITOpaMH
U TIPETSITCTBYET IIPOSIBACHUIO OMOJIOTUYECKNX 3(PdeK-
TOB MYXCKHX TIOJIOBBIX TOPMOHOB B aHIPOTEHYYBCTBU-
TeJbHBIX TKaHsX. [lo3nHee MHCTUTYTOM OBbLIO MOJyye-
HO pa3pellieHre Ha ero UCIMOJIb30BaHUE B KIMHUYECKON
MPaKTUKE B BUAE TaOJIETOK HUMPTONUA IJIsI TUAaTHOCTUKU
TUMIIOTOHAAM3Ma U Teparuy paka MpeacTaTeJIbHON Xee-
3bl Y MY>XXKUWH U Ma3u HUGTOIUI TSI JISYSHUST TUPCYTHU3Ma
y keHiuH. [Ipu MecTHOM nmpuMeHeHUUn Ma3u 3¢pGeKT B
BUJIE UCTOHYEHUSI U TIPOCBETJIEHUS] BOJIOC, OOJIETYEHUS
WX SMWISLUU, 3aMeUIEHUST POCTa, YACTUYHOIO BbIMae-
HUS TIPOSIBIISIETCS Uyepe3 2—3 Mec.

OO6sagast psiioM MPEeUMYILIECTB MO0 CPaBHEHUIO C ApPY-
IMMU aHTUAHApPOreHaMu, (uiyTamMua MposIBAsSET Ternaro-
TOKCHUYECKOE JIeiCTBME B A03ax, Mpesbimatomux 500 mr B
cytku [14]. Menblure n03bl npenapara (250 Mr/cyT) BbI-
pakeHHBIX TTOOOYHBIX 2((HEKTOB HE BBI3BIBAIOT, OAHAKO
MOCTOSIHHBIN KOHTPOJIb YPOBHSI TpaHCAMUHA3 KPOBU SIB-
JIsieTcst 00s13aTeIbHbIM.

Kak ogHO M3 MepcreKTUBHBIX HAMpaBlIeHUI B Jieue-
HUU aHAPOTEH3aBUCUMBIX 0OJIE3HEN KOXU 1 €€ TPUIATKOB
MOXHO paccMaTpuBaTh TaKKe MECTHOE MPUMEHEHME aH-
nporeHoB. OHUM U3 TaKUX CPEACTB SIBIsIETCS 3(DIIOPHU-
TUHA TUAPOXJOPU (MEXIyHAPOJHOE TOProBOEe Ha3BaHUE
Vaniqa), MexaHU3M JECTBUSI KOTOPOTO CBSI3aH C YrHETe-
HUEM OpHHUTHMHA aekapOokcuiaasbl. Ha dapmaueBTuye-
CKOM PBIHKE YKpauHbI IaHHBI Mpernapar He 3aperucTpu-
pOBaH.

o HacTosIIero BpeMeHU He OTpeie/ieHbl ONTUMAallb-
HbIe CPOKHU JIEYEHMSI aHTUAHIPOTeHAMU, HEOOXOIUMbIC
IIJISI TIOJTYYEeHMST MOJIOKUTENbHOro apdekTa. OgHaKo MHe-
HUE MHOTHUX UCCJIeoBaTesiell CBOAUTCS K TOMY, YTO Jieue-
HUE JOJDKHO ObITh JUIMTEJbHBIM, MOCKOJIbKY CYLIECTBYET
NpsiMasi 3aBUCUMOCTb MEXIY TTPOJOJIKUTETbHOCTBIO TIPU-
eMa aHTHaHIIPOTeHOB U cpokamu peruausa [A. C yyeTom
3TOro, BO M30eKaHMe BO3MOXKHBIX IMTOOOYHBIX 3(P(PEKTOB,
HeoOXxonMMa TIIaTebHasi OlEHKAa KJIMHUKO-TOPMOHAb-
HBIX OCOOEHHOCTEH, Ompeae/sSIIoNMX WHAUBUAYaTbHbIN
MOAXO0/ K BBIOOPY Tperapara.
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KpymnHomacmitabHbIX MCCIIeIOBAHUI, TOCBSIIEH-
HbIX 3(PGEeKTUBHOCTU JIEUCHUS] TUPCYTU3Ma C TTOMO-
IIbI0 AaHTUAHAPOTEHOB M TepaTOreHHbIM 3¢ deKTaM
ATUX MpernapaToB, He MPOBEIEHO, OAHAKO CJIeNyeT YIU-
TBhIBaTh, YTO MPU NPUEME aHTUAHJIPOTEHOB CYLIECTBYET
MOTEeHIIMATbHBIN pUCK (DEMUHU3ALIUU TLJIOa MYXKCKOTO
noJja.

PaccmarpuBas repcrekTUBbl UCIIOIb30BaHUS aHTHUAH-
JIPOTEHOB B JieueHUU 00JbHBIX ¢ [TKS, HeoObxoauMo rmom-
HUTb, YTO 3T Mpenaparbl HE YCTPAHSIOT MPUYUHY 00Je3-
Hu. [ToaToMy HE3aBMCUMO OT X MOJIOXKUTEIBHBIX KOXKHBIX
93¢ deKToB 1 HOpMATU3ALUK YPOBHEH aHAPOTEHOB B KPOBU
Ha M3JIeYeHUe MalMEHTOK C MTOMOIIIbIO TOJIbKO aHTUAHAPO-
TeHOB PACCUMTHIBATH HEJIb3SI.

OtMmeueHo, uto BTopuuHbli I1KS pasBuBaercsa y
6onbHbIX ¢ [THKOJ u I'TI npu Tex 3HIOKpUHOMATUSX,
IJIST KOTOPBIX XapakKTepHO Hajauuue oxupeHus, UP u
runepuHcyinHeMu. MIMeHHO naHHbIE BapuaHThl DH-
MOKpUHHOU matosiorun ¢ BTopuuHbIM [1KS, KoTtopnie
OpPOAOJKAIOT TpaAULIMOHHO oOo3HauaTh Kak CIIKA,
MPOSIBJISIIOTCSI TEMU SHIOKPUHHO-0OMEHHBIMU HapyIlie-
HUSIMU, KOTOPbIE COCTABJISIIOT MATOT€HETUYECKYIO OCHO-
By pa3sutus MC. Henb3s He 00paTUTh BHUMaHUE Ha TO,
YTO TUMOTAJaMUUYECKUIl CHUHIPOM, TeYeHHE KOTOPOTO
Ha HayvaJbHBIX 3Tallax ero pa3BUTUsI HE OCJIOXHUIOCH
CTPYKTYPHBIMU U3MEHEHUSIMU STUYHUKOB TOJTUKUCTO3-
HOTO XapakTepa, a TakXe TO Xe camoe 3a00jieBaHUE C
Pa3BEPHYTOU KIIMHUYECKOW CUMIITOMATUKOW, BKIIIO-
yarouieit ¢opmupoBanue BropuuHoro ITKS, mpunsto
0003HayvaTh pa3IUYHbBIMU TepMUHaAMU. Tak, MepBbIil Ba-
pHMaHT TeueHUs1 3a00J1eBaHusl OOILETTPUHSITO 0003HAYaTh
TEPMUHOM «TUIlOTajaMO-Tunodu3apHast IMCHYHKIIUS»,
a Bropoii — «CITKS». @dakTuuecku OOHO M TO XK€ 3a-
0oJieBaHUE paccMaTPUBAETCS KaK JIBE CAMOCTOSITEIbHbIE
HO30JIOTUYECKUE eUHUILBI.

He BbI3bIBaeT COMHEHUS (PAKT CyIIECTBOBAHMSI OT/IE/Ib-
HOTO CaMOCTOSITeJIbBHOTO 3a00JieBaHNsI, KOTOPOE C COBpe-
MeHHbIX no3unnit umenyercst CITKS. 1o MmHeHUIO aBTO-
pPOB MyOJMKaIMM, A ero 0003HaYeHMsI, BO u30exaHue
TePMUHOJIOTUYECKOUN MyTaHUIIbI, MOTYT OBITH MCIOJb30-
BaHbI TaK1e TEPMUHBI, KaK «cuHIpom I[llreitHa — JleBeH-
Tans» win «cuHapoM nepsuaHoro [TK». Kak otmeueno,
MPUMEPHO B TOJIOBMHE CJyyaeB AaHHOIO 3a00JeBaHUs
OXUPEHUE OTCYTCTBYET, a €ro KJIMHUYEeCKask CUMIITOMATH -
Ka o0ycJIoBJIeHa B OCHOBHOM HapylleHUeM SIMYHUKOBOTO
crepouoreHesa. [Ipu 3ToM BOIpoc 0 HAIMYUKU Y JAHHOK
kareropuu nanueHTok UP u dakropos, npuBogsimx K ee
(dopMUPOBaHUIO, OCTAETCSI OTKPBITHIM [15]. B TO Xe Bpemst
UMEIOTCS YOoeauTeIbHbIe 0Ka3aTeJIbCTBA TOTO, YTO UMEH-
Ho [THO 1 I'TI, KoTophie COIPOBOXKIAIOTCS CBSI3aHHBIMU
¢ (pyHKIIMOHANBHBIM runepkoptuiidaMoM MP u runepun-
CyJIMHEMUEH, MOTYT paccMaTpuBaThCsl C TMO3ULIMNA TIPU-
HamtexxHoctr K MC [16].

Takum o6pazom, HEOOXOAMMO U3MEHEHUE CYIIECTBY-
[olIell B JIUTepaType HEOOOCHOBAHHOUW TPaKTOBKU Tep-
muHa «CITKS» u ero otoxaectBieHue ¢ MC. Dto obec-
MEeYUT eNHbIE MTOIXO0bI U TTOBbIIIEHUE d(DHEKTUBHOCTU
HUCCIe0BaHU, HAIPaBJIEHHBIX HA U3YyYEeHUE Pa3TUYHBIX
aCIIeKTOB BeChbMa aKTyaJIbHOI IpoOJieMBbl, KAKOBOI SIB-
nsetcst MC.

[MpenmonoxeHne O TOM, 4YTO MHOTHE CJyJan
H®BAKH, ocinoxHeHHbIe (POPMUPOBAHUEM BTOPUYHOTO
[IK4, Bpaun-runexkonoru otHocat K CIIKA, ocHoBano
Ha Takux ¢akrax. Kak ciemyer u3 monoxeHuit Harmo-
HaJbHOTO KOHCEHCYca, OCHOBHBIMU KPUTEPUSIMM JMar-
HOCTMKU JTAHHOTO 3a00JIeBaHUSI SIBJISIIOTCS TTOBBIIICHUE
ypoBHst 17-OH-nporecrepona (17-OHP), cHuxeHue
YPOBHSI KOPTH30JI1a, a B HEKOTOPBIX CIIyYassXx — TUIEPITPO-
rectepoHeMusi. [Ipu mMOTrpaHUYHBIX 3HAYECHUSIX YPOBHS
17-OHP pexoMeHmyeTcs TpoBeIeHNE TeCTa C BHYTPHUBEH-
HbIM BBEJIEHHEM TIperapara KOpTUKOTPOIIMHA KOPOTKOTO
neyicteug 0,25 Mr. JIMarHoCTUYECKM 3HAYMMBIM SIBJISI-
eTCsl TMOBBHIIIEHWE YPOBHS cTUMyIMpoBaHHoro 17-OHP
> 1000 Hr/mn (33 HMOJIb/ ).

IMpy TOBBILIEHUM YPOBHS AETUIPOIMUAHIPOCTEPOH-
cynbdata (JITDA-c) Ha rpaHuiie pedepeHTHBIX 3HAUSHU I
PEKOMEHIOBAaHO TIPOBEACHUE CTUMYJSIIMOHHONW TMPOObBI
¢ JIeKcaMeTa30HOM (Ha TIOHABJISIIONINIA, a He CTUMYJIU-
pytoiuii addekT JaHHOro Mpernapara ykKa3aHO BBILIE).
C yuetom Toro, uro HOBJIKH u CITKS TpebyioT npuH-
LIMITUAJIBHO pa3JIMYHBIX MOIXOAO0B K JeUeOHOM TaKTHKe,
T.€., TIpU3HABasl Ype3BbIUAHYIO BaXKHOCTh IUddepeHIm-
aJIbHOW TMaTHOCTUKM 3TUX 3a00JIeBaHUI, HEOOXOAUM Tie-
pecMoTp mpeacTaBieHHbIX B HallmoHaibHOM KOHCeHcyce
PEKOMEHIAINI ¢ MO3UINN KIMHUIECKONW SHIOKPUHOJIO-
run. [1pu 3TOM ciieyeT oOpaTuTh BHUMaHNE Ha BO3MOXK-
Hbl€ 3HAUUTETbHBIE TPYITHOCTU B TMArHOCTUKE, ITOCKOJBKY
H®BJIKH MoxHO 110 MpaBy Ha3BaTh 3ab0jIieBaHUEM, Ma-
ckupytomumcs moa CITKA.

Kak usBectHo, moBeImeHnue yposHs 17-OHP B 6azanb-
HBIX YCJIIOBUSIX M YBEJIMYEHHBII €ro MpUpOCT B XOJ1€ TPO-
OBl CO CTUMYJISILIME T KOPTUKOTPOITMHOM SIBJISIIOTCSI OOIIIE -
MpU3HAHHBIMU JTabopaTopHbIMU Mapkepamu HOB/IKH,
CBsI3aHHOU c aeduuuTom depmeHTa 21-ruapokcunasa
(HOBAKH-ged.-21-OH), a mOBBIIIEHHBINE YPOBEHD
AT'DA-c cBunerenbctByeT B oinbdy HOBAKH, cBsizaH-
HOll ¢ neuuuToM 3B-THMIPOKCUCTEPOUNICTUIPOTECHA3HI
(HOBAKH-gmed.-3p-I'CH) [10]. OnHako mpu 3ToM He-
00XOIMMO YYUTBHIBATh Cclieaytoliue TojoxeHus. Kak
YCTAHOBJIEHO, TOPMOHAJIbHbIE TMOKa3aTeau, CBOMCTBEH-
Hble 60abHbIM ¢ HOBIKH, Moryr yactTuuHO coBnagaTh
C TaKOBBIMHU Y 3I0POBBIX JIMII, @ UX MOBTOPSIEMOCTh SIB-
JIsIeTCsT HeBbICOKOM. TakuM 00pa3oM, MOBBIIIIEHHBIN ypo-
BEHb YKa3aHHBIX TTOKa3aTesIeil CIYXXUT MOATBEPXKICHUEM
JIMarHo3a, B TO BpeMsl KaK OTCYTCTBHUE TAKOTO TMOBBIIIe-
HUSI HE SIBJIIETCS JOCTATOUYHBIM OCHOBAaHWEM JIJI €TO
uckioueHust. CiaeayeT OTMETUTbh U TO, UTO IpernapaThl
KOPTUKOTPOITMHA KOPOTKOTO AEHCTBUS Ha hapMalieB-
TUYECKOM PBbIHKE YKpauHBbI OTCYTCTBYIOT, @ METOAUKHU C
MCMOJb30BaHUEM MpenapaTroB-Aeno ¢ 1edblo AUarHo-
ctuku HOBIAKH He pa3paboTanHbl. MoJjieKyIsipHO-Te-
HETUYECKUE MCCIIeN0BaHUs, MOATBEPXKAAOINe TaHHbI
NIMarHO3, ellle He MOJYYWIM IIUPOKOTO BHEIPEHWS B
KJIMHUYECKYIO TMPAKTUKY, MO3TOMYy TosoxeHue Harm-
OHAJIbHOTO KOHCEHCYCa «B OMNpPENeJeHHBIX CIyJasx s
MOATBEPKACHUSI 3TOTO AMATHO3a MOTYT OBITh BBITIOJTHEHBI
reHeTUYecKre METOAbl MCCIeAOBaHUSI» UMEET ofpese-
JICHHYIO JTOJTIO YCIOBHOCTU. MHTepripeTaliuns pe3yabTaToB
uccienoBanusi ypoHst JITDA-c B KpoBu TpeOyeT yTOY-
HEHUI C y4eTOM TOTO, YTO MOBBIIIEHUE 3TOrO TOPMOHA
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XapaKTepHO He TOJIBKO UIST aHAPOTCHITPOMYLIMPYIOIei
OITyXOJIM KOPbl HAIMOYEUYHUKOB, HO 1, KaK OTMEYajocCh,
st HOBAKH-ned.-33-T'C.

Knunnyeckas kaptuHna HOBJAKH u HabmomaeMble
MPY 3TOM TOPMOHATbHBIE HAPYILIEHUS OTIPENESIOTCS 13-
OBITKOM aHIPOTEHOB, HAKATUIMBAIOIIMXCS TTOJ BIUSHUEM
TUTIEPIIPOAYKIIMUA  aJpEHOKOPTUKOTPOIMTHOTO TOPMOHA.
B cBa3u ¢ He3HauuTeIbHBIM AePUIIUTOM (DEPMEHTOB,
YTO OTJMYAET 3TO 3a00JieBaHME OT KJIACCUUYECKUX Bapu-
aHTOB BPOXIEHHOW IMC(HYHKIMM KOPbI HAAMOYEYHUKOB
(BAKH), y 60/1bHBIX OTCYTCTBYIOT KaK KJIMHUYECKUE TTPO-
SIBJICHUSI, TaK U JJaOOpaTOpHbIE MOATBEPXKACHUST TUTTOKOD-
tn3ogemun. C ydeToM 3TOro yKasaHue B HalmoHaabHOM
KOHCEHCYCe Ha CHMXEHHE YpPOBHSI KOpTH30Jia TpeOyeT
YTOYHEHUM.

B ruHexkosiornyeckoit nmpakTuke KJIMHUYECKUE TPOsIB-
nenus HOBJIKH, kak mpaBuiio, OCTaroTCsl BHE I10JIsT 3pe-
HUS Bpauell, 9To HaIIlJIo CBOe OTpaxkeHWe u B HarmmoHab-
HOM KOHCEHCYCe, B KOTOPOM KJIIMHWYEeCKasi CAHMIITOMaThKa
JaHHOTO 3aboyieBaHUs He mpencraBieHa. OgHAKO Bpa-
YyaM-3HJIOKPUHOJIOTaM XOPOIIIO M3BECTHBI TaKue KIMHU-
yecKkre 0COOEHHOCTH JTaHHOM KaTeropuu MalmreHToK, Kak
«HETIpaBUJIbHBIN» MybepTaT (Kormaa y AeBOYKM aHIPOTeH-
He3aBHCUMOE T0JIOBOE OBOJIOCEHUE MPEAIIECTBYET 3CTPO-
TeHHE3aBUCUMOMY YBEJIMUEHHMIO MOJIOUHBIX XeJie3), Tpe-
JKJIEBPEMEHHOE TI0JIOBOE CO3peBaHUeE, YCKOPEHUE pocTa B
paHHeM Bo3pacTe, paHHssl MaHWbecTalus THPCyTu3Ma u
JIPYTUX TPOSIBJICHUI KOXHOTO BUPUJIM3Ma, KOTOpbIe He
coyeTaroTcsl ¢ MOpGhOTUTMYECKUMU MPU3HAKaMU U30bITKA
anaporeHos [10].

C 1uesblo BBISIBJICHUST CielU(UUECKUX KIMHUYECKUX
mapkepoB HOBJIKH cpeau apyrux sHIOKpPUHONATHIA,
conpoBoxnawonux [MKS, B kmuauke I'Y «<MHCcTUTYT Mpo-
0J1eM SHAOKPMHHOI martojoruv uMm. B.A. JlaHuneBckoro
HAMH VYxpaunsl» o6cnegoBano 349 malimeHTOK, U3 KO-
TophiX y 79 nuarHoctupoBaHbl HOBJAKH-aed.-21-OH u
H®BAKH-ned.-3p-I'C, 9T0 TOATBEPKIECHO pPe3yibTa-
TaMM OOJIBIIIOTO KOMILIEKCa TOPMOHAILHBIX TTOKa3aTeei,
orpesielisieMbIX KaK B 0a3abHbIX YCIOBUSIX, TaK U B TMHA-
MUKe TIpoObI ¢ KopTUKOTponuHoM. JIlnarno3 «H®BIKH»
TMOATBEPXKICH TaKXKe MOJOXKUTETbHBIMU pe3yJibTaTaMu Jie-
YEHUS IeKCAaMETa30HOM.

Ilpu obcnepoBaHUM TALIMEHTOK MCIIOJIb30BaH TeHe-
TUYECKUI MOJIX0/J — COMATOreHEeTMYeCcKoe UCCiel0BaHue
¢ cuHapomoJiornyeckuM aHaiau3oM [17]. K mapkepam
H®BJKH otHeceHa Tpuaga MpOSIBICHUI COeIUHUTEIb-
HOTKAaHHOW JUCITIa3UM, KOTopasi MpeacTaBiIeHa apaxHo-
JAKTWINEH, TeHepaau30BaHHOI TUIEPMOOMIHLHOCTHIO
CYCTaBOB U THUIIEPAJIACTUYHOCTBIO KOXM. YCTaHOBJIEHA
MPUOPUTETHAST POJIb HACJIEACTBEHHOM MaTOJOTUU COEIM-
HUTEJIbHON TKaHW B (popMUpoBaHUM (PeHOTHUTIA GOJBHBIX
¢ oTUM 3abosieBaHUEM, YTO TpeOyeT MepecMoTpa ooblile-
MPUHSTHIX TIPENCTaBICHUN O KIMHMYECKOW CHMIITOMAa-
THKE, KOTOPYIO TMPUHSITO CBSI3bIBATh WCKIIOYUTEIHHO C
TUTIepaHIpOreHnel HaAMOYeUHMKOBOTO TeHe3a. YKa3aH-
HbI€ BBIBOIBI COTJIACYIOTCS C JAaHHBIMU JIUTepaTyphl, B KO-
TOPBIX MPUBEICHBI J10KA3aTeJbCTBA HAIUYUSL Yy OOJIbHBIX
¢ HOBAKH MonekyasspHO-TeHETUYECKUX HapyLIEeHUI,
OTBETCTBEHHBIX 3a COCTOSIHUE COCIMHUTEbHOW TKaHU,
KOTOpBIE MPOSIBIISIOTCS MaTOJIOTMYECKUMU U3MEHEHUSIMU

KOXM, CKeJleTa, Cep/ilia U COMPOBOXAAIOTCS (hOpMHUPOBa-
HMEM CHMIITOMAaTHUKHW, CBOWCTBEHHOW CHHIpOMYy 3Jep-
ca — Jlansoca [18, 19]. BaxXHbIM MOMEHTOM B OCTAaHOBKE
JIMarHo3a OyneT BBISBICHUE MaJbIX aHOMAJIUI Pa3BUTHS Y
MalMeHTKN U Y POJCTBEHHUKOB MEPBOIi U BTOPOI CTeNEeHU
POJICTBA, a TAKXKe YCTAHOBJIEHUE TIpearosaraeMbiX (hakTo-
POB pUCKa Pa3BUTHS AUCILIA3UU COSAMHUTEIbHON TKAHMU.
Crenuduueckue 1a60paTopHbIe TECTHI OTCYTCTBYIOT. 1~
arHOCTUYECKYI0 M TIPOTHOCTMYECKYI0 MHMOPMATUBHOCTh
13 J1abopaTOPHBIX MTOKa3aTesieii UMEIOT YPOBEHb OKCUIIPO-
JIMHA WJTY TUAPOKCUTIPOJIMHA B MOYE M KPOBM U OTIpeiesie-
HUE CYIb()aTUPOBAHHBIX U CyMMapHbIX IJTMKO3aMUHOTIIM -
kaHoB. CreayeT MoJUYepKHYTh, UYTO JaHHbIE ITOKa3aTean He
SIBJISTIOTCST CTPOTO CITEIMGUIHBIMU 1 OYIyT UMETh 3HaJe-
HHUE B Ka4eCTBE JOMOJHUTEIBHOTO IMAarHOCTUYECKOTO Te-
CTa, a TakKe [JI1 KOHTPOJIS JiedeHus: U BbhIOOpa Hamboiee
aZieKBaTHOI Tepanuu. B KoMruieKcHoe JiedeHre OOJTbHBIX C
H®BAKH Heo6Xx0oaMMO BKIIIOUATh HE TOJIBKO [JIIOKOKOP-
TUKOUJIBI, HO M CPENICTBA, 0OECTIEUMBAIOIINE CTUMYJISIIVIO
KOJIJITAreHOOOpa30BaHUSI M KOPPEKLMIO OOMEHHBIX Hapy-
IIEHWI, KOTOpbIE OOYCIOBJICHBI TATOJOTME COemUHU-
TeJbHOI TKaHu [20].

OrpaHUYeHHBI O00BEM IPENCTAaBICHHBIX TOIOJHE-
HUi (omMcaHbl IBa HaMboJIee YacTO BCTPEUAIOIIMXCS Ba-
pUaHTa 3HAOKpUHOMNATHil, compoBoxnawoiuxcs [TKS)
00BsCHSETCS TeM, 4TO MHMOpMaIMs, TpeacTaBlIeHHas
B HanmonanbHoM KoOHceHcyce, (paKTHUUEeCKU OTHOCHT-
csl TOJAbKO K omHoMmy 3abosneBanuio — CIIKA. Omnako
B pamkax CIA HeoOXoauMMoO paccMaTpuBaTh U OpraHM-
yeckue ero BapmaHThl, mpu KoTopbix I1KS orcyTcTByeT.
TakoBBIMU SIBJISIIOTCSL  aHAPOTEHITPOMYIIUPYIOLINE OITy-
XOJIU IMYHUKOB M KOPBI HATIOYEUHUKOB, CTPOMAaJIbHbBII
TeKOMAaTO3 IMYHUKOB, Kinaccuyeckue popmul BJIKH, ma-
HUdECTHbIC BApUAHTHI 9HJOTE€HHOTO TUTIEPKOPTULIM3MA,
MPOJIAKTUHOMBI C CUMIITOMOKOMITJIEKCOM MEePCUCTUPYIO-
el TaJJTakToper/aMeHOpEH.

Kondummkr uaTepecoB. ABTOPHI 3asBJISIIOT 00 OTCYTCT-
BUU KaKOTO-JIM00 KOH(JIMKTa MHTEPECOB U COOCTBEHHOM
(bvHaHCOBOI 3aMHTEPECOBAHHOCTU MPU MOATOTOBKE JIaH-
HOW CTaTbU.
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Hyperandrogenism syndrome:
diagnostics and treatment from the position
of clinical endocrinology

Abstract. Hyperandrogenism, a pathological condition caused
by the effect of excess production of androgens on target organs
and tissues, is one of the most common hormonal disorders ob-
served in 5—20 % of women of reproductive age in the popula-
tion and in 35—41 % of women suffering from infertility due
to chronic anovulation. Hyperandrogenism is manifested by a
combination of signs of damage to the skin and its appendages
(seborrhea, acne, hirsutism, alopecia) and is defined by the term
androgen-dependent dermopathy. In combination with other
manifested signs of virilization, hyperandrogenism greatly ag-
gravates socio-psychological, interpersonal relationships in most
patients, often causing anxiety, depression, and a decrease in the
quality of life. In this regard, the problem of hyperandrogenism
is not only of medical but also of social significance. An urgent
problem, widely studied by both endocrinologists and gynecolo-

gists, is a clinical variant of hyperandrogenism syndrome such
as polycystic ovary syndrome. The article presents a discussion
of the National Consensus on the management of patients with
hyperandrogenism (2016), makes proposals and additions to the
diagnosis and management of patients with syndromic forms of
hyperandrogenism (pubertal dyspituitarism and its equivalent in
adults — hypothalamic-pituitary dysfunction, nonclassical form
of congenital dysfunction of the cortex adrenal glands). The key
positions concerning the assessment of the state of carbohydrate
metabolism in patients with polycystic ovary syndrome are con-
sidered. The regimens of treatment with antiandrogens and the
expediency of their use in patients with polycystic ovary of endo-
crine origin are discussed.

Keywords: hyperandrogenism; carbohydrate metabolism; poly-
cystic ovary syndrome; diagnosis; therapy
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CUHAPOM rinepaHAPOreHil:
AIGrHOCTUKQA M AIKYBOHHS 3 NO3ULLIN
KAIHIYHOT @HAOKPUHOAOTIT

Pe3iome. TinepanmporeHis — naroJoriyHuMii craH, 0OyMOB-
JICHWI Oi€r0 HaIJWIIKOBOI MPOAYKIlii aHAPOTEHIB HA OpraHu i
TKAaHUHU-MIIIIeHi, € OMHUM 3 HAaWMOIIUPEHIIIUX TOPMOHATBHUX
MOpYIIeHb, sIKi criocTepiranucs y 5—20 % XiHOK pernpoayKTUB-
HOTO BiKy B momnysisiii i y 35—41 % XiHOK, SIKi CTpaxkIaroTh Bijl
0e3IuTians, 0OyMOBJIICHOTO XPOHIYHOIO aHOBYJIALi€I0. [irmepaH-
NPOTEHIs MPOSIBISIETbCS CYKYIHICTIO O3HAK YPaXXeHHS LIKipH i
i npuaatkiB (cebopesi, akHe, TipCyTHU3M, aJloIellisl) i BU3HaJa-
€ThCSI TEPMiIHOM «aHAPOTEHO3aJIeXHA IepMoTaTisi». Y MmoeIHaH-
Hi 3 iIHIIMMY MaHi(eCTYyIOUMMM O3HaKaMM BipuJi3alii rirmepaH-
JIPOTEHIisl 3HAUHOIO MipOI0 MOCWJIIOE COLialbHO-TICUXOJOTIYHI,
Mi>KOCOOMCTICHI BiJHOCHHMU Y OiTbLIOCTI MalliEHTOK, HEPiAKO
BUKJIMKAIOYW TPUBOTY, JIETPECito, 3HUKEHHS SIKOCTi XUTTS. Y
3B’S13KY 3 LIUM Tpo0sieMa TirnepaHIporeHii Ma€e He TUTbKY MeIuy-
He, a i1 colliaJibHe 3HaYeHHsI. AKTyaJIbHOIO MPOo0JIeMOI0, 1110 11~
POKO BHMBYAETHCS SIK EHIOKPUHOJIOTAMM, TaK i TIHEKOJIOTaMH, €

TaKWil KJIIHIYHUN BapiaHT CUHAPOMY TillepaHApPOTeHii, sIK CUH-
JIPOM TIOJTiKiCTO3HUX SIEUHUKIB. Y CTaTTi MOJAHO OOTOBOPEHHS
HauioHalbHOro KOHCEHCYCY L1010 BEEHHSI XBOPUX i3 TilnepaH-
nporeHieto (2016), BHeCeHI MPOTMO3MIIT i JOMMOBHEHHS 10 ia-
PHOCTUKHU M TaKTUKHW BEIEHHS MAalLiEHTOK i3 CUHAPOMAJIbHUMU
dopMmamu rinepaHaporeHii (ImyoepTaTHO-IOHAIIKUI MUCIIITY-
iTapusM i Oro eKBiBaJIEHT Y IOPOCIUX — TiroTajaMo-rinodi-
3apHa AMChYHKILiS, HekIacuuHa opma BpoakKeHOT AMChHYHKILIT
KOPYW HAaTHUPKOBUX 3aJ103). PO3MISIHYTO KIIIOYOBI MO3UIlil, 1110
CTOCYIOTHCSI OLIIHKM CTaHY BYTJIEBOJHOTO OOMiHY Yy MalliEHTOK i3
CHHAPOMOM TIOJIIKiCTO3HUX sSIEYHUKIB. OOrOBOPIOIOTHCS CXEMU
JIIKyBaHHSI aHTUAHAPOTEHHUMU TIperapaTaMy i JOUiTbHICTh iX
3aCTOCYBaHHS Y XBOPHUX i3 TOJIIKiCTO30M SE€YHUKIB €HIOKPUH-
HOT'O TeHE3Y.

KiouoBi ciioBa: rinepaHaporeHis; ByIJIEBOIHMI OOMiH; CUH-
JIPOM TIOJIiKiCTO3HUX SIEYHUKIB; iarHOCTUKA; Tepartist
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/\bBIBCKUW HALIOHAABHU MEAVNYHNN YHIBEpCUTET iMeHi AQHWAQ [QAULIbKOTO, M. /AbBIB, YKpQiHQ

AiabeTnyHa Kapaiomionaris:
AIKYBOHHS

Pestome. B oriagi nposefeHnii aHania nitepatypHUX [Xepes, MpUCBSHeHUX OEesKUM KIIOHOBUM acrieKtam
cy4acHoro ctaHy npobnemu JiiKyBaHHsA giabeTu4Hol kapaiomionarii. Ha nepLuomy nnaHi nikyBaHHsA giabetuyHor
Kapgiomionarii MoBUHHI 6YTY 3axoau, CrPSIMOBaHI Ha 3MEHLLIEHHS IHCYITIHOBOI Pe3UCTEHTHOCTI, KOPeKUito rirnep-
rnikemii, gucninonpoTeiHemiv, nopyLueHs MeTaboniamy miokapaa, 3anobiraHHs Ta JliKyBaHHS1 TPOMOOYTBOPEHHS,
CUMATOMAaTUYHY Tepanito CynyTHIX 3aXBOPIOBaHb | CUHAPOMIB apTepianbHOI rinepTeH3ii, iLuemiyHoi xBopobu cep-
Usi, cepLeBoi HEAOCTATHOCTI ¥ apUTMIN. Y LibOMY HanpsIMKy HEOOXIAHO MPOBOANTYM TaKi NpoinakTMHHO-/TiKyBaslb-
Hi 3axoau: payioHasibHe xap4yBaHHS Ta (i3n4Ha aKTUBHICTb, KOPEKLis OXUPIHHS, OOMEXEHHSI BXVUBaHHS cosli 4O
24 r/0o6y, BUKITIOHYEHHS NaniHHS, BXXUBAHHS aJIKOromlo, MNPOAYKTIB, Lo MICTSITb KogheiH. 3okpema, aHani3yTbcs
MUTaHHS, NOB’sI3aHi 3 0COOSINBOCTAMU paLioHaIbHOro xap4yBaHHsl Ta i3UHHOI aKTUBHOCTI; onTuMIi3auii KOHT-
posto rrikemii (iHcyniH i/abo cekpeTarorv iHCymiHy, aHanorv rioKaroHonogioHoro nentugy 1, iHri6itopy HaTpivi-
[7IIOKO3HOro KOTpaHcropTepa 2); Kopekuii MeTabosnidHux rnopyLueHb y Miokapgi (npenapaty, Lo rnoKpaLyytoTb
EeHepreTndHuii cTaH KIiTuH (MOTeHUiViHi 3acobu eHepro3abe3rneyveHHs BUXXKMBAHHS iLLEMI30BaHOro Miokapaa),
MogzynsaTopu mMeTaboniamy (MetabosivHi npenapatn — TPUMETa3uanH, NeprekcesnH, paHonasuH), L-KapHiTuH),
OBMEXEHHSI HAAXOKEHHS MO3aK/IITMHHOIO iOHI30BaHOIro KasbLito B KITUHN (6710KaTopy KasblieBux KaHaslis),
BUKOPUCTaHHS 6710KaTopiB B-afnpeHepridyHnx peLentopis; Moayayii okeugaHTHOro cTpecy (anbga-ninoesa Kuc-
niota, 6eHgoTiamiH); nNPU3Ha4eHHs1 [OBroaaHUoroBux w-3 rosiiHEHaCUYeHNX XUPHUX KUCIIOT,; cyrbghopaghaHy,
KoeHaumy Q10; MarHito; po3rnisiHy Ti IepCreKTUBHI LLMSXW B JiKyBaHHI giabeTndHoi kapgiomionarii (nentygm-mime-
TUKUN, MiLLEHH!o 47151 sikux € L-Tun Ca?*-kaHanis; Hekogyro4i MikpoPHK i gosri Hekogyro4i PHK).

KnroyoBi cnoBa: wyykposuii giabet; giabeTudHa kapgiomionaris; fiKyBaHHS; Orfisg

B momnepenHix ornasmax My BHUBYaJIM OCHOBHI ITaTo-
TEHEeTWYHI HUISIXM TPUENHAHHSI Ta/ab0 TIporpecyBaHHS
niabetTuuHoi kapaiomionatii (KMIT), knacudikariito, iH-
CTpYMEHTAJIbHI METOAY MiaTHOCTUKM AiabetmuHoi KMII,
niarHoCcTUYHi 6iomapkepu giadbetnyHoi KMIT (MixHapon-
HUI eHOOKpUHOIOTIYHNMIA 3KypHai. 2020. Ne 4, 6, 7).

B nanomy ornsimi mpoBeneHUi aHali3 JIiTepaTypHUX
JKepesi, IPUCBIYEHUX JESIKUM KJIIOYOBUM acleKTaM Cy-
YacHOIO CTaHy IIpo0JIeMH JIIKyBaHHS AiaOeTUYHOI Kapaio-
Miomarii.

OueBuOHO, IO Ha IEPIIOMY IUIaHI JIIKyBaHHS Iia-
oetuuHoi KMII moBuHHI OyTH 3axoiu, CIpsSMOBaHi Ha
3MEHILEeHHS iHCYJIiHOBOI pe3ucTeHTHOCTI (IP), Kopexilito
rinepriikemii, nuciainonporeinemiit (JJIIT), mopyiieHb
MeTaboJli3My MioKapaa, IONEpPeIKeHHsI Ta JIiKyBaHHS

TPOMOOYTBOPEHHS; CHMIITOMATUUHY Tepallilo CyMmyTHiX 3a-
XBOPIOBaHb i CUHAPOMIB (apTepianbHoi TimepteHsii (Al),
imemMiuHoi xBopoou cepirst (IXC), ceplieBoi HEIOCTATHOCTI
(CH) Ta aputwmiii). B iboMy HampssiMKy HEOOXiIHO Ipo-
BOAUTH Taki MpPOMiaKTUYHO-JiKYBaJbHI 3aXxoau: paili-
OHaJIbHE XapyyBaHHsSI Ta (pi3MyHa aKTHMBHICTb, KOPEKILisi
OXUPiHHS, 0OMEXXEHHS BXXUBaHHS coJli 10 2—4 1/100y, BU-
KJTIOUEHHS TaJIiHHS, BXXUBAHHS aJIKOTOJII0, MPOAYKTIB, 1110
MiCTATh Kodein [1—4].

PauioHAAbHEe XApYyBAHHS
TA Pi3NYHA AKTUBHICTb

J1o IieTMIHMX MMPUHIIATIIB HAJIEKUTh OTPUMAaHHS He00-
XiITHOI KiJIBKOCTi eHeprii B MoeXHaHHi 3 (i3i0JI0TiYHIM pa-
1ioHOM xapuyBaHHs. TpanuuiiiHa cepenzeMHOMOpPChKa Mi-

© «MixHapoAHHil eHOKPUHONOTIYHNIA XKypHam» / «MexayHapoaHbIA SHAOKPUHONOTMYeckuii ypHan» / «International Journal of Endocrinology» («Miznarodnij endokrinologicnij Zurnal»), 2020
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eta (Ipeuis Ta [liBmenHa ITamist) moB’s13aHa 3 TOBTOMITTSIM
i/a00 HU3bKOIO CMEPTHICTIO BHACTIIOK YCKJIATHEHB ceplie-
BO-CyIMHHUX 3axBoproBaHb (CC3), 3MEHIIIEHHSIM 3aXBO-
proBaHOCTI Ha 1ykpoBuii niadet (LIJ1) 2-ro Tuy, HU3bKOIO
YacTOTOIO IIMPOKOTO CMEKTPa XPOHIYHUX 3aXBOPIOBaHb, ¥
TOMY YMCJIi peBMaTOITHOTO apTPUTY, XBopoou [lapkiHcoHa
Ta iH. g mieTa crpusie 3HUKEHHIO apTepialbHOIO TUCKY
(AT), MO3UTUBHUM 3MiHaM JIMiTHOIO CIIEKTpa KPOBi; Ma€
0araro ChiJIbHOTO 3 JIETUYHUM ITiIXOIOM 110 JTiKyBaHHsI AT’
(DASH-nieta — Dietary Approaches to Stop Hypertension)
Ta ONTUMAJIbHUM MaKpoxapyyBaHHSIM ISl TPOGiTaKTUKU
3axBopioBaHb cepusgd (OmniHeart-gieta — 30iabLIeHHS
BMIiCTy HEHACUUYEHUX KUPIB i OijKa B pallioHi), 110 CIIPUSIE
3HMKEeHHIO AT, BMiCTy X0JIeCTEpUHY JiMONpPOTEiHIB HU3b-
koi miapHocTi (XC JIITHII), a Takox Tpuriinepumis [5].

JieTn4Hi TOXXUBHI PEYOBUHM € TIOTTYJISIPHOIO TEMOIO TSI
Cy4acHOI KJIiHIYHOT MeIULIMHU. 30KpeMa, (holieBa KUCIIOTa,
BitaMiH D Ta @-3 noniHeHacuyeHi xxupHi kuciotu (IMTH2KK)
PEKOMEH/IYIOThCSI BariTHUM >KiHKaM, HEMOBJISITaM, MiTSIM i
JIIOISIM JITHBOTO BiKy [6]. OgHak 3HaueHHsS Mg o6roso-
pIOETbC MeHII mMpoko. LlikaBo, 110 6arato 1Opocaux y
PO3BUHEHMX KpaiHax He BXUBAIOTh PEKOMEHIOBAHY IIO-
JIEHHY KiJIbKiCTh TIPOAYKTiB, 6aratux Mg?*, Takux sIK IiJTbHi
3epHa, TOpiXy Ta 3eJIeHi TMCTOBI 0BOYi, a Mg?* pimiire 3ramy-
€ThCS B IIETUYHUX PEKOMEH/IALLISIX Ta JOCIiIKEHHSIX 1010
3anobiranHs L1 2-ro tuny ii iHcynsty [7].

BopHouac HU3bKMIL piBeHb Mg?" 110B’s13aHMi1 3 6araTh-
Ma XpOHIYHMMMU Ta 3aMaJIbHUMU 3aXBOPIOBAHHSIMU, TaKU-
MU SIK XBOpoOa AjblreiiMepa, OponxianbHa actMma, 1P, LIJT
2-ro TuIy, rineproHiyHa xBopoba (I'X), CC3, octeonopos
To1o [4].

Marsiit € koakropom GepMEHTHUX CHUCTEM, IO pe-
TYJII0I0Th Pi3HOMaHITHiI OioXiMiuHi peaxilii, BKJIIOYalouu
cuHTe3 OiJika, HEPBOBO-M SI30BY NPOBIAHICTb, KOHTPOJb
nepejaavi CUTHaJly y KpPOBi Ta KOHTPOJIb apTepiaibHOTO
TUCKY. MarHiii TakoxX Bifirpa€ MeBHY poJib Y TPAHCIIOPTY-
BaHHi ioHiB Ca?" Ta K* yepe3 KIIiTUHHY MeMOpaHy Ta € BU-
PpillIaJIbBHUM JISI CTPYKTYPHOI (DYHKILiT OUIKIB, HYKJI€THOBUX
KUCI0T, MiToXoHpiit [8]. IToBimomasieTses, mo Mgt ipu
L1 3anmy4yeHuii 1o npoieciB MeTabo1i3My IIIIOKO3U i iHCy-
JIIHY, PeryJiolound aKTUBHICTb TUPO3UHKIHA3M pelenTopa
iHCy/niHy. MarHiii TakoX BIUIMBa€ HAa aKTUBHICTb KiHa3U
dochopuiazu b, BUBLIBbHSIOUM ITIOK030-1-ocdar 3 rii-
KOT€HY, Ta PETYJIIOE TPAHCIOKALIiIO TJII0OKO3M Y KJIITUHY [9].

PexomeHaoBaHa [ieTMyHa go3a Mg?" CTaHOBUTH
350 mMr/mo0y niist nopocioro yosioBika ta 300 Mr/mo0y st
JOPOCJIOi XiHKHU, NP LIbOMY 1oaaTkoBi 150 Mr/noby HeoO-
XiTHO BXXWBATH ITiJT Yac BariTHOCTI Ta jakTanii. OmHak, He-
3Baxkalouyy Ha IIi YiTKO BCTaHOBJICHI peKoMeHaallii, nedi-
T Mg?* 3aTMIIaeThCs TII00ATBLHOIO MTPOOIEMOIO OXOPOHU
310poB’st. 30KpeMa, OOCTeXKEHHSI OCOOJIMBOCTE! Hi€THUI-
HOro xapuyBaHHs, IpoBeneHe B €Bpomi Ta CILIA, mokasza-
JI0, 1110 IIOJIEHHE CIOXMBAHHS MarHilo 3a3BUYaii HIXXYE 3a
pekoMeH10BaHy KibKicTh [10]. Biablie Toro, 0CHOBHOIO
NpUYKMHOIO AedinuTy Mg?* MOXHa BBaXKaTH HepallioHaJb-
HO 30aJlaHCOBaHEe Xap4yyBaHHsI Ta/a00 MOPYILIEHHS] BCMOK-
TyBaHHS B KUIIEYHUKY [11].

AMepuKaHChKa JiadbeTraHa acouiaris [ 12] pekomeHaye
30UIBIIUTYU CITOKMBAHHS TOpPIiXiB, sTif, MOTypTy, KaBU Ta
yaro ocobam, SIKi MaroTh BUCOKHUI PU3UK IIYKPOBOTO Iiade-

Ty. Ha ocHOBi MUHYJIMX i CydacHUX JaHUX TTPO XapuyBaHHSI
ta nipodisaktuky LI 2-ro Trmny nporpamoro npodijakTu-
ku I y CIIA (US Diabetes Prevention Program) mpose-
JIEHO MOCJTiKeHHSI i MPOJAEMOHCTPOBAHO, 1110 pallioHaJIbHA
Moaugikalis cnocoby XuTTs ((Pi3uyHi BIpaBu Ta cepe-
3eMHOMOpPCBHKA JIi€Ta) CYTTEBO 3HMXYE PU3UK PO3BUTKY
LT 2-ro Tumy [13]. Kpim Toro, HamionanbHa ciryx6a oxo-
ponu 3nopoB’st Benukoopurtanii (The UK National Health
Service) posrnovana mporpamMy BTpy4YaHHs, 10 BKJIIOYAE
KOHTPOJIb MacH Tijla, pallioHaJIbHE XapyyBaHHSI, MOHITO-
puHT, opieHToBaHy Ha 10 000 oci0, CXMIIBHMX IO PO3BUTKY
LI 2-ro Tuny [14].

Ha croronmni ompaliboBaHO OEKiJbKa MPOorpaM, Opi€H-
toBaHuX Ha nmpodinakTuky CC3 nipu LI/1, 1110 3yMOBITIOIOTH
BKJIIOUEHHSI B AIi€TYy Ta JiKyBaHHs xBopux Ha LIJI Hu3Kku
(hapmakoJIOTiuHUX areHTiB, OiOJIOTIYHO AKTUBHUX DPEUO-
BUH, BiTaMiHiB, MiKpO€JIE€MEHTIB.

Ilpoepama-minimym. 3paHKy HaTiieceplie HeOoOXiIHO
BxkutH 130 Mr raMma-siHoseHoBoi kucaotu (y-JIJIK) y mo-
enHanHi 3 100 mr anbda-ninoesoi kucaotu (a-JIK) y cmis-
BigHomeHHi 1,3 : 1,0. [Tporsarom aust — 130 mr y-JUIK y
noemnHaHHi 3 500 mr Bitaminy C i 500 Mr N -aue TMIIIIACTEIHY
(Hartmecepue); 1500 Mr TaypuHy (111 Yac CHiIaHKY); MYJIb-
TUBiTaMiHHI IpenapaTy 3 MiHepajaMu Ta MiKpoeJeMeHTa-
MU B oeaHaHHi 3 100 Mr a-JIK (Tticast KoxXHOTO TTpuiioMy
ixi); meHTokcudinin 400 Mr 1—2 pa3u Ha 100y, MOCTYIIOBO
3HKyoun no3y; 400 MO sitaminy E (6axaHo y Burisimi
3MillIaHUX TOKO(MEpOoJIiB) Ha T00Y.

Ilpoepama-maxcumym. Ilepen cHimankom: 130 wmr
v-JUIK y noeananHi 3 500 mr Bitaminy C, 1000 mr atietui-
L-kapuituny i 500 mr N-anetunuucreiny; 60 Mr KOeH3UMY
Q10; 1500 mr iHo3uTOoNy B moenHaHHi 3 1500 Mr Taypuny,
100 mr o-JIK, MyJbTUBITAMIHHMMU TIperiapaTaMu 3 MiKpo-
enemeHTamu; nepea odigom: 130 mr y-JIJIK y moeaHaHHi 3
100 mr o-JIK; 5 Mr 6iotuHy B noeaHanHi 3 400 MO Bitami-
ny E, 100 mr o-JIK, Myn1sTUBiTAMIHHUMU IIpeniapaTaMu 3
MiKpoeJeMeHTaMM; TTiJ] yac Beuepi: opoTaT (abo acriaprar)
MarHito (B ekBiBaJieHTi 100 MI YMCTOro MarHiio) B IOEMI-
HaHHi 3 100 mr a-JIK, My/bTUBITAMIHHMMU TIperiapaTaMu
3 MikpoesemMeHTaMu; neHTokcudinin (400 Mr oauH pa3
Ha 100y a6o 400 mMr Tpuui Ha JOOy — 3ayIeXKHO Bif MOKa-
3aHb) [15]. Bimomo, 1110 10TpMMaHHSI CTaHAAPTHUX PEKO-
MEHOALIN 10I0 CTUIO XUTTA ((i3ruHe HAaBaHTAXKEHHS,
3MEHIIIEHHSI Macu Tijla TOIIO) CIPUSIIOTh MOKPAaIEHHIO
YYTJIMBOCTI 10 iHCydiHy. MajnopyxoMuii crocio Xwurt-
T (< 1000 KKajn/TUXIEHb) CYMPOBOIKYETHCS PUUKOM
CMEDPTi, 1110 BTPUYi MEPEBUIILYE aHATOTIYHI TOKa3HUKHU TTPU
aKTUBHOMY c110c00i xkutts. Jlo3oBaHe ¢i3nuHe HaBaHTa-
>KEHHSI 3MEHIIYE TilepiHCYJiHEMil0 Ta CIIpUsIE TEHICHIIIT
10 HOpMaJlizallii JIMmigHOro oOMiHy, IO MOETHYETHCS 3i
3MEHIIEHHSM iHIeKCy MacH Tina [15, 16].

OnTUMI3ALLisSt KOHTPOAIO FAIKeMii
HocsaraenHs crany KomneHcaitii LI 2-ro Tuny Bu3Ha-
€TBHCSI TIEPBUHHOIO METOIO B TIOTEePEeIKeHHI TTPUETHAHHS
Ta/ab0 MPOTpecyBaHHS CEPLIEBO-CYAMHHUX 3aXBOPIOBaHb
[17]. IHcyniHOBa pPE3UCTEHTHICTh € XapaKTepPHOIO OCO-
OnuBicTiO B OibmnocTi BumankiB LIl 2-ro tuiry, Bimirpae
MPOBIAHY POJb Y MAaTOreHe3i CEPLEeBO-CYIMHHUX 3aXBOPIO-
BaHb. O4eBUIHO, 110 (PapMAKOJIOTiYHiI areHTH, 110 BUKO-
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PUCTOBYIOThCS B JIiKyBaHHI miabetmunoi KMII, moBuHHI
MaTH TIO3UTUBHI e(eKTH II0A0 KOpeKIii (hyHKIiOHATb-
HO-CTPYKTYPHUX MOPYILIEHb CEPLEBO-CYAUHHOI CUCTEMU.
TeopeTuHO HAMOLIBII TPUBAOIMBUMHU B 1ILOMY ILUIaHi
BUIISIAAIOTh (DapMaKOJIOTiUHi areHTH, IO MOKPaIlyloTh
YYTJIUBICTh TKAHWH [0 iHCYJIiHY (MeT(OPMIH, Tia30IianH-
nionu (T3M)). MeTdhopMiH MO3UTUBHO BILJIMBAE HA METa-
00:1i3M III0KO3M y XBopuX 3 BimcyTtHicTio CH, mauieHTiB
3 IP; konuentpanito Ca*" B kapaiomionurax. OgHaK Bu-
KopucTaHHs OiryaHimiB y xBopux i3 CH oOmexeHe BHa-
CJTiZIOK MOXJIMBOCTI PO3BUTKY MOJIOYHOKMCIIOTO alluaI03Yy.
Kpim Toro, momigomisieTbes, 110 MeTGOPMiH, Ha BimaMmi-
gy Big T3, He BUIBIIsIE XOTHOTO ITO3UTUBHOTO €(EKTY
100 ONTUMi3allii MeTaboi3My II0Ko3u B Miokap/i [18,
19]. TiazoniaAMHAIOHN CTUMYJIIOIOTh YAUHHUK TPAHCKPUII-
il SAaepHUX PELeNnTopiB aKTUBATOPiB Tposidepaliii me-
pokcucoM tuiy ramma (PPAR-y), 1o nokpauiytorb yyT-
JIUBICTb 10 iHCYJIiHY i 3MEHIILIYIOTh PiBeHb LIMPKYJIIOUYMX
BibHUX xupHux Kucaor (BXKK). MmosipHo, mo T31,
He3Baxkalouu Ha BiACYyTHicTh peuentopiB PPAR-y B mio-
Kapai, usixoM 3meHileHHs Bmicty B2KK mokpaiyrors
(GyHKIIIOHATBHUM CTaH MioKapaa. B ekcrnepuMmeHTaIbHUX
mopensix [P-kapaiomionatii mokazaHo, o T3/ moxininy-
I0Th MeTa00J1i3M IJII0OKO3U B MiOKapi, MOMepeKyloTh PO3-
BUTOK CUCTOJIIYHOI AMCHYHKIIIT iBoro nutyHouka. OmHak
BukopucTtanHst T3/1 y nikyBaHHi xBopux i3 CH obmexeHe
Y 3B’SI3Ky 3 MOKJIMBICTIO 3aTPUMKU PiIVMHM/PO3BUTKY Ha-
OpskiB. KpiM TOoro, € moBiZOMJIEHHS MPO MOXJIUBICTh
B3a€EMO3B’SI3Ky MiX mpu3HadeHHsIM T3]/1 i po3BUTKOM iH-
dapkra miokapnaa (IM), datanbHUX apuTMiii i BUpaXeHo1
cepleBoi HeIOCTaTHOCTI [4].

IHCYAIH i/a60 ceKkpeTaroru iHCyAiHy

IHcynin i/abo cexperaroru iHCyJiHY € MOTEHIIIHHUMUA
(apMakoJOTriYHMMU areHTaMu B JIiKyBaHHI (DyHKIIIOHAIb-
HO-CTPYKTYPHUX NTOPYILIEHb 3aXBOPIOBAHb CEPLIEBO-CY/INH-
Hoi cuctemu y xBopux Ha LIJI. TeopeTnuHO iX BUKOpUCTaH-
HsI MOXe TIOJIIIIyBaTh MeTa0oJi3M TJII0KO3M B MiOKapji,
3MEHIIIYBAaTU BMICT BUIBHUX XUPHUX KUCIOT. OHAaK BCTa-
HOBJIEHO, 110 MPU3HAYEHHS LMX JIIKAPChKUX 3aCO0iB He
crpusie TIONEePeIKEHHIO iHCYJIiHOPE3MCTeHTHOI Kapmio-
miomnarii B exkcniepumeHTi [19]. TlpurHidyeHHst ekcripecii
SIIEPHUX PeLIeNTOPiB aKTUBATOPiB MpoJidepallii mepoKcr-
coMm tuny anbha (PPAR-a), 1110 cTUMYITIOI0TH MEeTab0J1i3M
IJIIOKO3M i raibMyloTh 00MiH B2KK, ronepenkye po3BUTOK
ypaxkeHb MioKap/ia B eKCIIepUMEHTI, a TIOCUJIEHHSI BUKJIA-
Kae MpUENHaHHS Ta/abo MporpecyBaHHs HyHKIIIOHATbHO-
CTPYKTYPHUX TIOPYILIEHb Cepliisl. 3MEHIIIEHHS BMICTY XUPiB
Yy XapyyBaHHi TBapuH 3 mocujeHow ekcrnpecielo PPAR-a
CYIIPOBOIKYETBCS TIoNepemkeHHsIM po3Butky CC3, 1o
€ 1116 OJHMUM ITiATBEPIKEHHSM IaTodi3ioIoriyHoro 3Ha-
YeHHsI aKTHBallii MeTa0oJi3My BUIbHUX XKHWPHUX KUCJIOT.
AHAJIOTIYHO, BUKOPMCTaHHS IIpelrapartiB-ceHCUTali3epiB
aroHictiB PPAR-y cnipusie aktuBaliii MeTado1i3My IJIIOKO-
31, mpurHiveHHIo oominy B2KK, momepemkenHio mpuen-
HaHHSI CepLIeBO-CYIMHHUX 3aXBOploBaHb. [Ipu3HauyeHHs
IUXJopalerary (akTuBaTopa OKMCHEHHs IJII0Ko3u) abo
€TOMOKCipy (ITPUTHIUY€E aKTMBHICTb KJIIOYOBOTO (hepMeH-
Ty MeTabosizsmy B2KK, mokpaiilye 4yTJMBiCTh 10 iHCYJTiHY)
MOTIEPEIKYE PO3BUTOK MiabeTuuHOTOo cepiist [20].

Llykpo3HMKyBaabHi JiKapchbKi MpernapaTu — aHaJoTu
rmokaroHomnoaionoro nentuay-1 (ITIIT-1) [21] i iHTiGi-
TOPU HATPili-TIIOKO3HOTO KOTpaHcIopTepa-2 (iHridoiTopu
HI'K-2) [22], mo paHitiie Maau 0OMeXeHHSI B 3aCTOCYBaH-
Hi y nauieHTiB 3 xpoHiuHow CH (XCH), Ha cboroHi rpo-
JIEMOHCTPYBAJIU He TUTbKY Kpallliii KOHTPOJIb PiBHS LIYKPY
KpOBI, aJie i1 3HMXKEHHS CeplieBO-CYANMHHUX YCKJIaIHEHb i
CMepTHOCTI y mamieHTiB i3 LI 2-ro Tumy [23].

AHOAOIM IAIOKOrOHOMOAIGHOrO nentnay-1

[moxaroHononiOHMIT menTua-1 € OQHUM i3 IBOX IPO-
BiIHUX iHKPETUHIiB B OpraHi3Mi — TOPMOHIB, 110 CTUMY-
JIIOIOTh TIOCTIIPAHAIAIbHY CEKPellitlo Ta MOKPallyloTh 4yT-
JIMBICTh 10 iHCydiHY. B ekcnepuMeHTi BCTaHOBJIEHO, IO
BukopuctanHs ['TIII-1 copusie mokpaineHHIO (QYHKIIIO-
HaJIbHOTO CTaHy JiiBoro nutyHouka (JIL), remoauuamiu-
HuUX napaMmeTpiB [24]. OCKiabKU Min BILUIMBOM IMUIIEIITH-
nunnenTtunasu [V (ATITT-1V) TTI-1 mBunko pyiitHyeTbest
(Tepioll HAaMiBXUTTSI CTAHOBUTH JIMIe 1—2 XB), Ha ChO-
TOJIHI SIK JIIKapChKi TIperapaTi BUKOPUCTOBYIOTh aHAJIOTU
['TITI-1. Excrnpecig peuentopiB I'TIII-1 BinOyBaeTbcs Ta-
KOX i B KapaioMionuTax, 110 JA€ MOXKJIMBICTb BILUIMBATU
Ha po0OoTy MioKapaa Iipu BUKopucTaHHi anajoriB ['TIIT-1.
Ix nis B Miokapai 3MiliCHIOETBCS LIIIXOM CUHTE3Y B Kap-
IioMioIMTaX UMKIIYHOIO amaeHo3nHMoHodochary abo
YaCTKOBO 32 PAXyHOK 3MiHM PiBHS INIIOKO3U Ta iHCYJIiHY Y
kposi [23]. [Toka3aHo, 1m0 3actocyBaHHs aHajoriB ['TII1-1
Mae repesary MopiBHsIHO 3 T1aie0o 111010 KapAionpoTek-
1ii [24]. OnHak e(eKTUBHICTh €KCeHATUIy i aHTaroOHICTiB
HAIIIT-IV y npusynuHeHHi/npodinaktuii po3sutky CC3
npu LI/ 2-ro TMIy Ha ChOTOMIHI He 3’sicoBaHa [24].

IHriGiTopu HATPIN-TAIOKO3HOTO
KOTpAHCcnopTepda-2

Ha choroaHi icHye KijibKa TinoTes, 1110 3AaTHi MOSICHU-
TH KapaiompoTeKTOpHi BiacTuBOCTI iHriditopiB HI'K-2:
1) 3MeHIIeHHST 3arajlbHOro 00’eMy Tua3Mu (30iTbIICHHS
reMaToKpuTy Ha 5 % acouiiioBaHe 3 35% 3HVMXEHHSIM Bil-
HOCHOTO pM3MKYy rocmitanizauiii yepe3 XCH); 2) BinHOB-
JIEHHS KJIITUHHOTO €HEPreTUYHOT0 TOMEOCTa3y 3a PaXyHOK
aKTHUBallil ameHO3MHMOHOMOCHaT-aKTUBOBAHOI MPOTEIH-
KiHa3u; 3) PO3BMUTOK JIETKOTO CTYIEHSI KETO3y, 1110 MOXeE
MOJIiMIITyBaT MeTa0o01i3M MioKapaa i HUPKOBY (byHKIIiIO,
BpPaxOBYIOUM, 1110 OKUCHEHHSI KETOHOBUX Till Ja€ Oijbliie
AT® Ha oiHY CITIOXXUTY MOJIEKYJTy KUCHIO, Hi)K OKUCHEHHSI
najabMiTaty; 4) BUBEICHHS TJIIOKO3U 3 Ceuelo 3abe3Ieuye
3HUKEHHS CIIOXUTUX KaJIopii, 1110 KOpEaIoe 3 BTPATOIO
Macu Tina [25].

KopekLuis MeTaboAiYHMX NOpYLUEHb
Y MiOKApPAI

IHCcyniHOBa PE3UCTEHTHICTh BIUIMBAE Ha (PYHKIIIO Mi-
oKapja IUISIXOM 3HVXKEHHSI TPAHCTIOPTY TJIIOKO3M i OKMC-
HEHHs BYIJIEBOMiB, MoOcwIeHHs1 BuKopucTtaHHs B2XKK,
MpUrHideHHs1 TpaHcnopty Ca?" B capKoJjieMi, MOPYLIECHHS
CTPYKTYpH i (DYHKIIIi peryIsiTopHUX CKOPOTJIMBUX OiJIKiB
MioGiOpmi. 3MeHIIEHHS YTBOPEHHSI MiOKapaOM €Heprii
npu LI npu3BOAUTH 10 NMPUTHIYEHHS OKUCHEHHSI TIIIO-
K031 i nepeBaxxHoro okrucHeHHs B2KK y miokapnai Ta mo-
CMYTOBaHUX M’sI3aX, 110 MiABUINYE YyTJIMBICTh MioKapma
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10 iTIeMmii, MPU3BOIUTH 10 3HAYHUX MTOPYIIIEHb TOMEOCTa3y
Ca**, moripmeHHs QYHKIIIi CUCTOTIYHOI Ta MiaCTOJIYHOI
¢yukuiin miokapna. Hagsricts IXC y xBopux Ha LI/ 3Ha-
YHO MOTIpIIye Tepedir 3aXBOprOBaHHS i 30i/IbIIyE B Je-
KiJIbKa pa3iB ceplieBO-CYAMHHY CMEpPTHICTh. BaxkiuBum
€ Te, o AUCQYHKISA MioKapaa mepeaye (popMyBaHHIO
XpOHiUHOI rinepriikemii. OTe, MOpyILIEHHs MeTabOi3My
KJIITUH, @ HE CMCTEeMHA TilepIilikeMis € BilloBiZaIbHUM 3a
PO3BUTOK TMCGYHKIIIT Miokapaa [26].

Kopexiiiss MeTabo1iyHUX MOpyLIeHb y MioKap/ii € 6a3u-
coM ¢phapMaKoTepallii, 110 ONTUMI3ye eHepreTUIHUI 0OMiH
Miokapaa. Cuctema ¢apMakoJOriyHOTro BIUIMBY BKJIIOYAE
BUKOPUCTaHHSI MOIYJISITOPiB MeTa00J1i3My, eHepro3oepira-
0UYMX 3aC00iB, aKTUBATOPiB €HAOT€HHOI MPOAYKIIil MaKpo-
eprivyHMX CIIOJYK i TPAaHCIOPTY KUCHIO, iHTiOiTOpiB MeTa-
0OJIIYHOTIO alMA03y; MEeMOPaHOIIPOTEKIIiIO: TaIbMyBaHHS
MEePEKMCHOr0 OKMCHEHHS JiMiaiB MeMOpaH KapaioMiolu-
TiB, cTabiIi3alliio Ji30COMaJIbHUX MeMOpaH, HeWTpari3a-
1[il0 MEMOPAHOTPOITHOI [ii TYMOpPaJIbHUX areHTiB JIi30CO-
MaJIbHUX IIpoTea3 Ta iH. [27].

MNpenaparty, Wo NoKpPALLYOTh
eHepreTUYHMM CTOH KAITUH (MOTEHL,iNHI
30C06U eHeprosadesneyeHHs BUXXUBAHHS
iLLeMi3OBAHOro MiOKApPAQ)

BucHaxeHHsI BHYTPIllIHbOKJIITUHHUX 3araciB BYyIJe-
BOJIiB MOTPeOy€e IMOIMMOBHEHHS iX AeINTy IUIIXOM BHUKO-
pUMCTaHHS 3ac00iB aKTUBALLil IJ1iKoJIi3y. 3ac00U, 1110 aKTH-
BYIOTb IIPOLIECH ITiKOJIi3y (MakpoepriuHi ¢pochaTtu): ATO,
KkpeatnHdocdar, iHo3uH, docdaneH, pudo3a Ta iH. Bu-
kopuctaHHst AT® sk 6e3rmocepeIHbOTO JKepesia eHeprii €
MpoOJIeMaTUYHUM, OCKIJIbKU TeparneBTHUHUE eekt ATD
npH itmeMii Miokapaa, iMOBIpHO, TTOB’SI3aHUIT HE CTUTBKY 3
YTUJIi3alli€10 10ro MakKpoepriTHOro 3B’sI3KY, CKIJIBKM 3 3a-

JIy4EHHSIM TPOAYKTiB KaTabonizmy AT® B eHepreTHUHMIA
00MiH KapaioMioluTiB [26].

Icnye HeoOXigHICTh Y HOBUX i €(PeKTUBHUX ajbTepHa-
TUBHMX TeparieBTUYHMUX METOAaX 3HWXEHHS 3aXBOPHOBa-
Hocti Ha XCH y mauienTis 3 LI/1 2-ro tuny. B 1ibomy ac-
MeKTi TEPCIEKTUBHUM € BUBYEHHSI 3MiH €HEPTreTUYHUX
cyOCcTpartiB K IOTEHLIMHOT MillleHi 111 BUKOPUCTAHHS
¢apMaKoJIOTiYHMX 3aCO0iB 3 METOIO ITOJIIIIIEHHS MeTabo-
Ji3my miokappa [23, 27] (ta6u. 1).

MoAyAsiToOpY MeTaboAiI3MY
MeTa6oAiYHi npenapaTtn

MertaboJtiuHi IpenapaTy MOPiBHSIHO 3 KIIACUMHUMMU T'e-
MOIMHAMIYHUMU areHTaMu He MaloTh Oe3MocepeaHiX re-
MOJIMHAMIYHMX, iHOTPOITHUX 200 XPOHOTPOITHUX €(PEKTIB,
OJTHAK 3aXMIIAI0Th MiOKap/ BiJl illleMii Ta CIIPUSIIOTh aHTH -
aHTiHaJbHOMY e(heKTy 3aBASKU 30iIbLICHHIO MeTa001i3My
TJTIOKO3W BHACTIOK TIPUTHIUYCHHSI [3-OKWUCHEHHS BiTbBHUX
KUPHUX KUCI0T. OnTUMi3allisi eHepreTUYHOro MeTadoi3-
My MioKapaa 0a3yeThbCs Ha 30iIbIIeHHI OKMCHEHHS IJIIO-
KO31 MiOKap/ioM, 1110 MOCUIIOE (PYHKILiIO ceplis i 3axuliae
TKaHWHM MioKapiaa Bif illleMiyHUuX i pernepdy3iiiHux ypa-
>KeHb. BMKOpUCTaHHS TJIIOKO3M MiOKapaoM TpU XpOHiu-
HMX CTaHax MOXe TMOKpalllyBaTUCh BHACIIZOK BILIMBY Ha
MeTtabosizm B2KK mpenapatis, 1110 TpUTHIYYIOTh iX OKMC-
HeHHs. TpuMmeTa3unuH, MeprekKceanH i paHoIa3uH BUKO-
PUCTOBYIOTh K aHTMAHTiHaJIbHI 3aCO0M, IO 30iTbIIYIOTH
e(eKTUBHICTh eHeprii Ta 3a paXyHOK 1IbOTO BUSIBJISIIOTH aH-
TUaHTiHATBHUI eekT [26].

ToumerasmanH

Tpumerazunun 3meHurye okucHeHHs1 BXKK; crumy-
JIIOE BUKOPUCTAHHS TJIIOKO3U; BiJHOBJIIOE 3B’SI30K MixX
[JIIKOJIi30M I OKMCHEHHSIM BYIJIEBOMIB, IO MPU3BOIUTH

Ta6nuys 1. MoTeHUiviHi TepaneBTUYHI cTparTerii 47151 BiAHOB/IeHHS éHepreTUYHoro 6anaHcy miokapaa
npu U 2-ro tuny [23, 27]

[itoya pe4yoBuHa

Ocob6nusocTi aii

lpurHideHHs kiHa3u 1—4 nipysartgerigporeHasu

LOuxnopauetar

AkTuBauisa umkny Kpeéca

[MocuneHHst okncHoro metadoniamy

AKTMBaUis nipyBaToerigporeHasmu

TpurHiveHHa KapHITUH-NaneMIToinTpaHcgepasn-1

[NeprekceniH, amiogapoH, ETOMOKCIP, OKCPEHILMH
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no yrBopeHHst AT®, 3MeHIIeHH crioxuBaHHA O,; mepe-
opieHtoBye BZKK B 6ik docdoniniaiB (3aBasiku cTUMyisi-
1ii oOMiHy ocdoiminiB MeMOpaHu IpH iIeMii Ta perep-
¢y3ii); 30iIblIIYyE TOJIEPAHTHICTD KJIITHH [0 illIEMiYHOTO Ta
penepdy3iiiHOro IOILIKOMKEHHS; ITOCHJIIOE OKUCHEHHS
rmoko3u, akTuBHIicTh Na®, K*-AT®a3u i Ca**-AT®a3u B
CapKoIJIa3MaTUYHOMY PETUKYJIyMi, 110, BiIMOBIIHO, TO-
Kpallly€ CKOPOTIMUBY (PYHKIIiIO i pO3cIabJeHHs IiacTOIN
JIL; aHTHWilIeMiyHi BIACTUBOCTI TPUMETA3UAUHY HE 3a-
JIeXaTh Bid 3MiH reMOAMHAMiKu U acollifioBaHi 3 BUpa-
JKEHUM BiJTHOBJICHHSIM MeXaHiuHO1 (DYHKIIT mics imemii,
110 [1O3BOJISIE BBaXaTW MHOTO KapAiOLMTOMPOTEKTOPOM.
IIpusHayeHHsT TpUMETa3UANHY MoKpallye (yHKIIiI0 CHUC-
toau ta giactonu JIII y xBopux Ha LI 2-ro Tumy, IXC i3
nopylIieHoo (GyHKIIE JIiBOro mutyHouka. OTxke, mera-
OoJliyHa Teparrisi MOXe TOJIiMIIyBaTd OOMiH pEYOBUH B
MioKap/i, 0cO0JIMBO B IUISHIII riOEpHOBAHOTO MioKapna;
MOJITIIIIYE MeTaboJi3M TJIIOKO3U; 3MEHIIIYE PiBeHb €HJI0-
TeiHy-1 y xBopux Ha L1 i3 CC3, 1110 CBiIuUTh TIPO HOTr0
BIUIMB Ha €HJOTEJill CyIuH; CYNpPOBOIXYETHCS CYTTEBU-
MU MO3UTUBHUMU 3MiHAMU TTOKA3HUKIB (PpaKkiiii BUKUILY
JILI (®BJII) y xBopux 3 CH; gKoCTi 3KUTTS i mapaMeTpiB
dyskuionansHoro kiacy NYHA [28].

Ponb ocHOBHUMX cyOCTpaTiB 1711 TOKPUTTS €HEPreTUy-
HUX ITOTped MioKapaa B HOPMi BUKOHYIOTb XKMPHi KUCJIOTH
i IJII0KO3a, a iX BUKOPUCTAHHS PETYJIIOEThCS iX HAsSIBHICTIO
a00 BIZCYTHICTIO Ta BU3HAYAETHCS HA PiBHI MiTOXOHApIiH i
Ha eTarli lepeHeceHHsI yepe3 MeMOpaHy KiitnHu. Ha cbo-
TOJIHI MPOBOISITHCS AOCIIKEHHS JiKapChbKMX MpenapariB,
3MIaTHUX BIUIMBATM Ha TIOTJIMHAHHSI CyOCTpaTy MiTOXOH-
NpisSiIMU i KIIITUHHOIO MeMOpaHoto. Tak, Ha TBapuHax OyJi0
MOKa3aHO, 110 TPUMETA3UIWH CEJIEKTUBHO TMPUTHIUYE
OCTaHHIli B JJaHLIIOTY B-OKMCHEHHS (DEPMEHT, TUM CaMUM
BIUIMBAIOYM HA €HEPTeTUYHUI OOMIH IIISIXOM YaCTKOBOTO
MPUTHIYEHHST OKUCHEHHS XXKUPHUX KUCToT [23, 29].

VYV 16 paHIOMi30BaHUX KOHTPOJbOBAHUX JOCIIiIKEH-
Hax mauienTiB 3 XCH noka3aHo, 110 TpuMeTa3suauH 3HU-
KY€ 3arajibHy CMepTHICcTb i mokpanrye ®BJIII, 3MeHIIye
cumnTomu XCH i 3HmKye piBeHb N-KiHIIeBOro hparMmeH-
Ta TOIEepeIHNKa MO3KOBOIO HATPilypeTUYHOTO MENTUIY
(NT-proBNP) y ma3mi KpoBi. 3rimHO 3 BUCHOBKAMU aB-
TOpPiB fHociimKeHHs, y namieHTiB 3 LIJI 2-ro tuny it IXC
TpuMeTa3uauH 3HuxKyBaB [P [28], ogHak muTaHHS more-
pemxenHs XCH y nmauienTis 3 LI/1 Ha paHHiii cTamii B KJTi-
HIYHUX TOCTiIKEHHSIX TIOKW He BUBYAJIOChH [23].

lleprekcenvH

IHmmM papmakoIoriyHIM areHToOM, IO CIPUSIE IIPU-
rHiveHHI0 MeTtabosizmy B2XKK, € meprekcenun. IlomibHo
0 TPUMETa3UINHY, BiH BUKOPUCTOBYEThCS SIK aHTMAHTi-
HaybHM1 3aci6. [TpusHayeHHs neprekceanHy xsopum i3 CH
CIpUsIE CYTTEBOMY IMOKPAILIEHHIO TTOKa3HUKIB (pakilii BU-
kuny JIII, VO, i sxkocti xurrs. KiliHiuHe BUKOPUCTaHHS
1IbOTO MpernapaTy oOMeXeHe BHACIiIOK MOXIIMBOCTI PO3BU-
TKY TeIaTOTOKCUYHOCTI Ta TieprudepruIHoi Heliporarii [28].

PaHona3uH

Panona3uH — TpeTiit aHTUaHTiHATBHUI (hapMaKoIoTiv-
HUI areHT 3 IMOTeHILIiaJIoM MoyJiaTopa MeTadoizMy. OnHak
BIPOBATUTH MOTO BUKOPUCTAHHS HE TO3BOJISTIOTH TaKi YMH-

HUKW: CTYIIiHb IIpUTHiYeHHs MeTabomizmy B2KK obmexy-
€ThbCs1 (i3ioNOriYHUMM TTOKa3HUKAMM; TIPU3HAYCHHST paHO-
JIa3MHY MOEMHYETHCS 3 MOXKIMBIiCTIO postoHrarii QTc [28].

L-KaQpHiTHUH

L-xapHiTiH, BinmoBimaabHWIT 3a TIepexia MOBrojiaH-
LIIOTOBUX >KUPHUX KUCJIOT B MITOXOHAPiaJIbHUIA MaTPUKC,
JOCTIIKYBaBCsl HA TBAPUHHUX MOJEJISIX 3 OKMPIHHSIM i 0=
PYLIEHHSIM TOJIEPAHTHOCTI 10 TtoKo3u. OCHOBHE IMUTaH-
HSI — YU € 3MiHa Yy BUKOPUCTaHHI €HepreTUYHOIo CyocTpa-
Ty nipu LI BianoBigasibHOO 32 PO3BUTOK PeMOJIETIOBAHHSI
ceplisl 3 PO3BUTKOM MOro 1ucGyHKIIi1 — 3aJIMIIAEThCS Bifl-
KputuM. TakoxX HeoOXimHi JOMATKOBI JOCIiMKEHHS IIOIO0
OLIIHKM KapIaioNMpOTeKTOPHUX e(hEKTiB TiMoraiKeMiYHUX
MpernapariB i MeTabOIiYHUX areHTiB, SIKi B3K€ BUKOPHUCTO-
BytoThCs. [Tolyk NnuIsIXiB BIUIMBY Ha MeTabo0J1i3M MioKapaa
PO3IISIIAEThCS. HA ChOTOJHI $IK MEepCHeKTUBHA Tepares-
TUYHA MillleHb, a IOCII/KEHHS B 1iii rajyy3i 00ilsoTh 3Ha-
YHi focsirTHeHHs [23].

L-xapHiTMH — eceHuUiaJbHUI KOPaKTOp METa0OoIi3My
KUPHUX KUCJIOT, YOBHUK Y TMEpeMillleHHi KiHLIEeBUX MpPO-
IyKTiB MEPOKCUMAIbHOTO OKUCHEHHS XXUPHUX KUCJIOT Y
MiTOXOHPIisIX; MOIYJISITOP BHYTPIIIHbOMITOXOHIPiaJlbHO-
TO BiTHONIIEHHS «allMI-KOeH3UM A/KoeH3uM A». [TpoBia-
Ha pojib L-KapHiTUHY TOJIITa€ B MOCUJIEHHI MeTaboIi3My
B2KK, onHak iCHYIOTh €KCIEpUMEHTAJIbHI JaHi MpOo aKTH-
Ballilo L-kapHiTMHOM MeTa00J1i3My IJ1I0KO3U. BBaxkaeTbcsl,
1o LIJI 2-ro Tumy XxapakTepu3yeThes MTOPYHIEHHSIMU 00Mi-
Hy L-KkapHiTUHY B MiTOXOHApisiX. B pe3ynabraTi 1eKiJIbKOX
NOCTiIKEHb BCTAHOBJICHO, 1110 TTPU3HAaYeHHSs L-KapHIiTUHY
CIIpUsIE HE3HAUHOMY TMOKPAIEHHIO €Hepro3ade3rneyeHHs
i yHKIIiOHYBaHHS JIiBOro nutyHouka. BcraHnoBieHo, 1o
MpOITioHI-L-KapHITUH CIpusie TOJIMIIeHHI0 (GYHKIIO-
HaJILHOTO CTaHy, BUKOPUCTAHHIO SIK €Heprii OKMCHEHHS
[JIFOKO3HW B ypaXkeHOMY MioKapi IIypiB (He3BaxKalouW Ha
30iab11eHuit piseHb BXKK) [29]. BkiouenHst L-kapHiTuHy
B PEXMM XapyyBaHHs Mia0eTMYHMX MUIIEH 3 OXUPIHHIM
cripusie 30iUIBIIEHHIO PIiBHS alWJI-KapHITUHY B TUTa3Mi
KpOBi, ITOCMYTroBaHUX M’si3ax, IEUiHLi Ta XXUPOBiil TKa-
HUHIi; aKTUBHOCTI ITipyBaTAETiAporeHa3u B IIOCMYTOBaHUX
M’si3ax; MPU3HAYEHHSI KOMIUIEKCY <«IIMHK — KapHiTUH»
3MEHIIIYE TilleprIiKeMilo Ta MOKpAIIy€e TOJEPAHTHICTb OO
rmoko3u. [Hoy3ist L-kapHiTMHY 3a JOTIOMOTOIO TinepiH-
CYJIIHEMiUHOI-eYIJIiKeMiYHOI TOMMM IOJIIIIIYE KOHTPOJIb
[JIiIKEMIYHOTO TIPOGiTo, 3HUXKYE KOHILIEHTPALilO IUPKY-
morouux JiniAiB. [lpusHayeHHs1 L-kapHiTUHY MpoOTArom
TPHOX a0 MIECTU MicCslIiB BMepilie AiarHOCTOBAHUM XBO-
pum Ha LIJ1 2-Tro Turly 3 MopyueHHSIMU JIIiTHOro 0OMiHy
CYMPOBOIXKYETHCSI CTATUCTUYHO BipOTiTHUM 3MEHIIIEHHSIM
piBHs Jdinonpoteiny (a) (JITI(a)) y mua3mi kposi. Pesyib-
TaTU MOABIMHOrO CJIIOro Ijamnedo-KOHTPOJbOBAHOIO 10-
CJIiIKeHHs y MaLieHTIB 3 BepudikoBanuM rirepJll1(a) Bu-
SIBWJIM, 1110 TIpu3HaueHHs1 L-kapHiTuHy (2 r/100y) cripusie
3HAYHOMY 3MeHIlIeHHIO KoHueHTpauii JII1(a) y mma3mi
KpOBi; BKJIFOUeHHSI L-KapHiTHHY B peXX1UM XapuyBaHHSI Ta-
Li€HTIB 3 BOepie BusiBaeHUM LIJ1 2-ro TUIly CynpoBOIXKY-
€TbCSI AHAJIOTIYHUMHU 3MiHAMM; KOMOIHOBaHE JiKyBaHHS
L-kapHituHOM i3 cumMBactaTuHOM (20 Mr/mo0y) cripusie
OLTBII 3HAYHOMY 3MEHIIEHHIO KOHIEHTpallii JiMminiB, 30-
kpema tpuanuarainepunis (TT) i JITI(a), Hixk MOHOTeparmist
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cratnHamu. O1xe, L-KapHITUH MOXe BUKOPUCTOBYBATH -
cs SIK OMH i3 KOMITOHEHTIB JiMiA-Moau@ikyoJoi Tepartii
y xBopux Ha LI/l 2-ro Tumy, cupssMoBaHOI Ha 3MEHIIEHHS
KOHIIeHTpallii JiimonporeiHis (a) [29, 30].

O6MEXXEeHHS HOAXOAXKEHHS
NO3AKAITUHHOTrO Ca?* y KAITUHN
baokaropu KAAbLi€BUX KOHAAIB

bnokaropu Ca*'-KaHaJliB YMHSThH 3aXMCHY Jil0 Ha Mi-
okapn Tipu imemii. HaitGiablll maToreHeTUYHO OOIPYHTO-
BaHUM 1110/10 KOPEKIlii eHeProcUcTeM KJIITUHU € BUKOPUC-
TaHHs 610KaTopiB Ca’*-KaHajiB, OMHAK OCTaHHi yCYBalOTh
JIMIIe BTOPWHHI JIAHIFOTY TIOPYIIEHHSI OKUCHOTO (hocdo-
PUWIIIOBaHHS B MiTOXOHApisiX [31].

BAokaTopu B-aApeHepriyHnX peuenTopis

[Mpu3HaueHHs 610KATOPIB B-agpeHePrivHUX PELenTO-
piB xBopuMm Ha LIJI 2-ro tuny 3 IXC mMae Barome nartore-
HETUYHE OOTrPYHTYBaHHS, OCKiJIbKM BHUCOKA CUMIIATUYHA
aKTHBHICTb, 110 CIOCTEPITa€eThCs TIPU 1LIbOMY, MPUCKOPIOE
po3Butok CC3 Ta icTOTHO MOTipIllye NporHo3. biokatopu
[-ampeHepTriyHMX peLenTopiB 3MaTHI 3MEHIITYBaTH 4acTo-
Ty BAHUKHEHHS eMi30/1iB «MOBYA3HOI» illleMii MioKapaa Ta
MOJIMIIYBaTH MPOTHO3 Y TaKuX MauieHTiB. OmHak 0Jioka-
TOPU [-aIpeHepriTHUX PEIENITOPiB HETATUBHO BILTUBAIOTH
Ha MOKa3HUKU MIiIKEMIYHOTO MPodiio, MOCUIIOTh PU3MK
TiTTOrTiKeMii, IPUXOBYIOTH ii IIPOSIBY, YIIOBLUILHIOIOTH Bill-
HOBJIEHHSI PiBHSI MOCTIIiMOIIiKeMiUHOI TiMepriaikeMii, BU-
SIBJISIIOTh HETaTUBHUI edeKT Ha JIMiIHUI CIIeKTP KPOBi,
MOXYTb MPOBOKYBaTH po3BUTOK roctpoi CH. Bumeonu-
caHi HeOaxXkaHi SIBUIIA CIIOCTEPIiraloThes MpU MpPU3HAYCHHI
HECEJICKTUBHUX [B-aIpeHepTiYHUX perenTopiB [27].

CenekTUBHi 6710KaTopu B-afpeHepriyHuX pelenTopis,
30KpeMa MEeTOIIPOJIOJI, IT030aBIIeHI IINX MOOIYHNX e(eKTiB.
MeTomnpoJios € eeKTUBHUM TMOTEH3MBHUM IperapaToM,
Ma€ aHTHaAHTiHAJIbHY aKTMBHICTh i KapOiOMpOTEeKTOPHi
BJIACTUBOCTI, TOKpalllye NMporHo3 y xBopux Ha IXC, 3a-
JIOBIJTLHO TIEPEHOCUTBCS XBOPUMU TIPU TPUBAJIOMY 3aCTO-
cyBaHHi. KapmiocenekTuBHi [-aapeHOOIOKATOPU MOXKYThH
TaKOX HiBeJOBaTU e(peKTH aBTOHOMHOI TUCMYHKILi, 30-
KpeMa MpOoTUIiI0YM CUMIIATUYHUM CTUMYJIaM, 30aTHI Bifl-
HOBJTIOBATH MMapacUMITaTUIHO-CUMITAaTUIHUI OaaHc [19].

XpoHiuHa CTUMYJSLIST [-amIpeHOperenTopiB (Xapak-
TepHa Juisl HekomrieHcoBaHoi CH) nmpurHivye iHCyiH-010-
cepe/lkoBaHe TpaHCMeMOpaHHE TPOHUKHEHHS [JIIOKO3U
i akTMBYye (DYHKIIOHAJIBHUI CTaH PELENTOpiB iHCYJIiHY.
AnpeHepriuHe OJOKYBaHHSI 3a JOIIOMOIOIO KapBeIWIONY
3MeHInye BukopuctanHsa BXKK y mporiecax Mmetabostizmy Mi-
okKap/a 3 OTHOYaCHUM TTOJIMIIEHHSIM oro (hyHKIIOHYBaH-
Hs1. OgHaK TpaaulliiiHi aHTUAHTiHAIbHI 3aC00M, 110 BILIM-
BalOTh HAa TeMOIMHAMIYHi TapaMeTpH (B-aapeHo6I0KaTopH,
anrtaronictu Ca’*, HiTpaTh), ripiie MepeHoCsAThCS XBOPUMU
JIITHBOTO BiKY Yepe3 BUCOKMIT pU3MK B3aEMOii (hapMaKoJIo-
TYHMX areHTiB i 3HAUHY YacTOTY MOOIYHUX e(heKTiB, 30Kpe-
Ma Topy1eHHsT GYyHKIIiT HUPOK i nmeviHku [29].

MoAYASILiSt OKCUACHTHOrO CTpecy

OKCHMIAHTHUI CTPeC € OHUM i3 OCHOBHUX YNHHMKIB,
IO CIIPUSIOTH MPUETHAHHIO Ta/ab0 MPOrpecyBaHHIO [ia-
OETUYHOTO ceplisl. Y HU3LI JOCTIIKEeHb ITpOBeeHa OIliHKa

MOXJTMBOCTE 3MEHIIICHHST HAKOTIMYEHHSI aKTUBHUX (hOpM
kucHio (ADK) [4].

AAbQQa-AiNOeEBA KUCAOTA

3BaxkalouM Ha Te, 1110 OJHUM i3 MPOBIAHUX TAaTOreHe-
naHnXx MexaHi3miB CC3 mipu LIJ1 2-ro Tumy € oKcumaHT-
Huii crpec (OC), HEOOXiAHICTh MPU3HAYEHHSI AaHTUOKCU-
NTAHTIB € 0OYEBUIHOI0. 3HAYHU I TeparieBTUUHUI TTOTeHIIia
Bin3HaueHuil y anbda-ninoeoi kuciotu (oa-JIK). Bcra-
HOBJIEHO, 110 IoaeHHe BxuBaHHS 800 mr o-JIK mpors-
roM 4 Mic. CYIIpOBOKYETBCSI TTOJIITIIEHHIM ITOKAa3HUKIB
BapiaTuBHOCTI putMy ceplist (BPC), intepsany QT. ABTopu
MINIILTA BUCHOBKY, 1110 TPMBaJIe TIepOpabHe 3aCTOCYBaHHS
o-JIK moseriiye kaiHiYHI IposiBU i Toc1ad/1t0€e 06’ €KTUBHI
nopyuieHHs, nmos’s3ani 3 CC3, i mo a-JIK € epektuBHUM i
6e3neyHuM (papmMakoJoriyHUM areHToM [31].

Haii6inpi fiMmoBipHUM MexaHi3zMoM mii a-JIK € 3mart-
HIiCTh (DYHKIIIOHYBaTH B pOJIi paauKaJbHOTO 3B’si3yBavya
(«oumiryBava»). Ha KopuCTb 1IbOTO NMPUITYILIEHHS CBiTYaTh
HACTyIHi (haKTW: aHTHMOKCHUIAHTHA (3B’sI3yi0o4a, «O4HC-
Ha») aKTUBHIicTb y xBopux Ha LI/ 2-ro Tumy nmpurHiyeHa;
301IbIIEHHS BMICTY BUIbHUX PaavKalliB 3 OMHOYACHUM I10-
PYILIEHHSIM TIOKa3HUKIB reMocTa3sy, MOB’S3aHUX 3 YIIKO-
JDKEHHSIM €HOO0TelNilo, crocTepiraetTbes y xBopux Ha LI
2-ro TUTMY 3 MIKpOQJIbOYMiHYpi€IO; TIyTaTiOH, MPOOYKOJI,
oa-Tokodepos i a-JIK 3amobiraloTh MOpyIIeHHSIM MiKpo-
IUPKYJISIii B HEPBOBill TKAHWHI MIPU eKCIIEPUMEHTAIbHIMN
niabeTnyHiil Heiiponartii; JinodinbHi BilbHOpPaAMKAIbHI
3B’s3yBadi («ouMIyBadi»), Taki gk o-JIK abo mpobOykoin,
edexTuBHilI, HiX rinpodiibHi, 30Kkpema riyratioH; a-JIK
CIpUsie€ 10303aIeXKHill HopMaJli3allil KpOBOTOKY B KaITisisi-
pax HEpBOBOI TKAHWHMU, a TAKOX 301UJIbIIIEHHIO BMICTY TJTy-
tatioHy. OTpMMaHi pe3yJbTaTi CBiT4aTh PO Te, 1110 OAHUM
i3 HaOLIbII iIMOBipHUX MexaHi3MiB il a-JIK € mocunenHst
BiJTIbHOPaJAUKAIbHO-3B’s13yl0401 aKTUBHOCTI [32, 33]. OTxXe,
y a-JIK, sika BIuIMBa€e Ha eHEepPreTMIHMI MeTaboIIi3M i pe-
nykiiro OC, Big3HaYa€eThCsl 3HAUHUI TeparieBTUIHUI 10~
TeHLIiaJ, 110 3yMOBJIIOE MAaTOreHETUYHY OOIPYHTOBAHICTh
IIJISI BAKOPUCTaHHS 1IbOTO (hapMaKoJIOTiYHOTO areHTa.

beHporiamiH

IcHye [ocTaTHS KUIBKICTb pe3yJbraTiB  eKCrHepu-
MEHTAJIbHUX 1 KIIHIYHMX JOCHiIKEeHb, SKi J03BOJISIIOTh
npunyctuTtu, o rinepincyninemis (I'T), IP, xpoHiuHa
rinepriuikemisgs npu L] 2-ro TuIly HeraTMBHO BILIMBA-
I0Tb Ha MeTaboJli3M TiaMiHy, 30KpeMa BHACJIIOK MpU-
THiYeHHS (PYHKIIIOHAJIbHOTO CTaHy TpPaHCHOpPTEpY Tiami-
Hy-1 (THTR-1) i THTR-2, akTuBHOCTI TpaHCKETOJa31
(TK), mo Moxe Mnpu3BECTU A0 HAKOMUYEHHSI iHTEpMe-
JiaTiB MOYATKOBUX CTadiil IIiKoJi3y (riiuepaiabiaeria-3-
dbochary (TA-3-D), dpykTo30-6-hochary (D-6-D) i
nurinpokcualetoH-gocdary (ATA-D)). HaxonuueHHs
iHTEepMeIiaTiB B yMOBaX XpPOHIYHOI TillepriIiKeMii IOCUITIOE
MPOIYKILiIO BUTbHUX PAAUKAIIIB Y MITOXOHIPIsIX, 1110 CYIIPO-
BO/IKYETBCSI MPUTHIYCHHSIM aKTUBHOCTI IIillepaIbIeri-
3-pocharnerinporeHasu.  30iMbIIEHHS  KOHIEHTpAIii
TA-3-®, O©-6-® i ATA-® Moxe iHiLiOBaTH iHAYKOBaHi
TinepriikeMiero MeTa0OMIYHI IIJISIXY, IO CIPUSIOTH MPH-
€IHAaHHIO CYAWHHUX YIIKOMXEHb, B TOMY YMCJIi aKTUBa-
uii mporeinkinazu C (PKC), akymymsaiii KiHIeBuX Ipo-

98 Mib>KHOPOAHUIN EHAOKPUHOAOTIHHUIA XKYPHAA, ISSN 2224-0721 (print), ISSN 2307-1427 (online)

Tom 16, N2 8, 2020



[ &)

OrAsA Aiteparypum /Literature Review/

nykTiB TiaikyBaHHs (KIII), aktuBalii nuisaxiB 6iocuHTE3y
reKkco3aMiHy, TUKapOOHiIbHUX crionyK [34]. TTocuieHHs
aktuBHOCTIi PKC 30i7blIye NMPOHUKHICTh CyOIMH, aKTH-
BYE YMHHUK POCTY €HIOTEJIiI0 CYIMH i TPOBOKYE IMPOLIECH
TpOMOOYTBOPEHHsI B CyAMHaX BHACIiNOK Timepekcrpecii
iHridiTopy aktmBaTopa ruiasmiHoreHy-1 (IAII-1). Axktu-
Bauis peuenropiB KITI' (PKIIT), BepudikoBaHa Ha eH-
JOTETiOINTaX KapHiOMiOLIUTIB, IMEPULIMTIB i IOMOIIUTIB,
CTUMYJIIOE TIepenauy IOCTPEeleNnTOPHUX CUTHaIIB, (op-
MyBaHHSI BHYTpiltHboKIITUHHUX ADK i raeMye ekcripe-
cilo TeHa, 10 TMPU3BOAUTH O TMOIIKOMXKEHHS (YHKIIiO-
HaJbHO-CTPYKTYPHOIO CTaHy CYAWH. AKTHUBALlisl IUISIXY
MUKApOOHITBHUX CITOJYK CYMPOBOXKYETHCS TMOAAIBIINM
ctuMysoBaHHsIM yTBopeHHs1 KIIT, 1110 Takox ros’sizaHe 3
nopyieHHIMHU (GYHKIIOHAIBHO-CTPYKTYPHOTO CTaHy Kap-
TiOMIiOIINTIB. AKTHBALIisT TeKCO30MOHOGOoCc(haTHOTO ITyHTA
30inb1nye excrnpecito IAII-1 i TpanchopMytodoro dakTopa
pocTy bl, 1110 cripusie TONATBIIOMY OITOCEPEAKOBAHOMY Ti-
MepriIiKeMiero MoIKoKeHHo cynuH [17, 35]. OTxe, Bax-
JIUBE 3HAYEHHSI B PO3BUTKY CYIMHHUX 3aXBOPIOBaHb IMPU
LI1, iiMOBipHO, HaJIEXKUTh IMaTo(i3i0I0TIYHMM HaCTiIKam
npurHiueHHs akTuBHOCTi TK i HakomuueHHs TA-3-O,
®-6-D i gurinpokcualeToH-(ocdary.

Kopexiiiss mopyiieHb cratycy TiamiHy MOBMHHA 3Mili-
CHIOBATHUCh IUISIXOM BUKOPUCTAHHSI €K30TEHHOTO BiTaMi-
Hy B, a6o 6endotiaminy (MoHodochary S-6eHsoinTiaminy,
BUCOKOOIOAOCTYITHAX KMPOPO3UMHHUX IIOXiTHUX BiTa-
MiHy B)). IToBimoMIIsieTbes, 0 BUKOPUCTaHHS GeHbOTI-
aMiHy a0o BiTaMiHy B, y cTpenTo30TOLMH-iHIYKOBaHUX
niabetuuHux (CTJI) TBApUH HE CYNPOBOIKYEThCSI HOpMa-
Jli3alli€lo piBHS IJIFOKO31 Y KpoBi a00 koH1eHTpawii HbAlc.
BonHouac BBaxka€eThcs, 1110 MpU3HaYeHHs OeHdoTiaMiHy B
MOE€AHAHHI 3 iHCYy/IiHOTepami€lo Moxe OyTu MepCreKTUB-
HUM BapiaHTOM KOHTPOJIIO IilikeMii. BxxuBanHs 6eH(pOTI-
aminy nipotsiroM 14 TuxxHiB (100 Mr/kr/no0y) niabeTnuHu-
MU MUIIIAMM CYTIPOBOIKYETHCS HOPMaTi3alli€lo MOpyIIeHb
romeocrtady Ca’" i pyHKUiOHYBaHHS KapaiomionuTis. Bu-
KopuctaHHs Tiaminy npu CT]I y 11ypiB cIpusiio Maiixe
MOBHI HOpMaJi3allil 3HaYHOI TinepeKcrpecii MO3KOBOTO
HaTpiilypeTMUHOTO MeNTUIY; 3arooiraao npueaHaHHO ¢i-
O0po3y Mmiokapma. bendgotiamiH, cpusioun MiABUIICHHIO
aKTHBHOCTI TpaHCKETOJIa3M, MEePelKoIKae aKTUBallii ma-
TO(i3i00TIYHMX MEXaHi3MiB IIUISIXOM IIepeopieHTallii Ha-
npsMKy Metabomizmy P-6-@ i [A-3-D; 3natHMil cipusT!
KOpeKIlil HeipOHAJILHOIO i CYAMHHOrO nedilluTy 3a 10110~
MOTOIO ITPOLIECIB, SIKi BiZOYBaIOTHCS 3a yUACTIO OKCHIY a30-
Ta (NO), 1110 Ma€ 3HaYHU I TepaneBTUYHUI OTeHIIIa TSt
JIIKyBaHHSI CEPLIEBO-CYAMHHMX 3aXBOPIOBaHb [17].

3 MEeTOI [OCSTHEHHSI TPUBAJIOT0 TeparieBTUYHOTO
eheKTy HeoOXiTHO IMPOBOAUTH (hapMaKOJIOTiYHY KOpeK-
11i10 mpenaparamu, 1110 3[aTHi MiJABUILYyBaTH KOHIEHTpa-
1ito TiaMiHy B kiiThuHax. JlaHuil edekT 3abe3nevyyeTbcs
0eH(pOTIaMiHOM — KMPOPO3YMHHMM IIOXiTHMM TiaMiHY.
3HAaYHUII TepaleBTUYHUI ITOTeHIIial OeHdoTiaMiHy I0-
3BOJIsI€ €(DEKTUBHO BUKOPUCTOBYBATH IpernapaTu, 110 Mic-
TSTh KMPOPO3UMHHI TOXiJHI TiaMiHy, 3 METOI peryJsiiil
AKTHMBHOCTI BUJIbHOpaAWKaJIbHUX MPOLECIB, KOPEKIIil AUC-
¢yukuii enporenito mpu CC3, cradimizamii KIiHIiYHOTO i
aHTUOKCUJaHTHOTO edekTiB. beHdoTtiamiH, crnpusitoun
minBuieHHI0 akTuBHOCTI TK, mepemikomxkae akTUBallil

naToi3ioNoriyHMX MeXaHi3MiB IIUISIXOM IIepeopieHTa-
1mii HampsMKy Metabomizmy ®-6-@ i miinepanbaeria-
3-cdocdary. BeHdoriaMiH 30aTHMI COPUSITU KOPEKLIil
HeMPOHAIBHOTO Ta CYIMHHOTO AeMillUTy 3a JTOMOMOTOI0
MpolLIeciB, sIKi BinOyBatoTbes 3a yyacTio NO, 1110 Ma€ 3Ha-
YHUI TepareBTUYHUI MOTeHIIial 7151 JIIKyBaHHSI CeplieBO-
CYIMHHMX 3aXBOPIOBaHb [36].

AOBroACHLIOTroBi w-3 NOAIHEHACUYEHi
YKUPHi KUCAOTH

[Mo3utuBHMIT 3B’SI30K MiX CITOXMBAHHSIM [TOBrOJIaH-
moroBux -3 ITHXKK, ski MicTaThCsI B pub’ssuoMy XKUpi,
Ta HU3bKO noiupeHictio [IXC OyB ynepiiie BUSBICHU B
1980 p. H.O. Bang i J. Dyerberg [37] y rpeHJIaHACHKUX eC-
KimociB. Lle, Ha IyMKy aBTOPiB, € pe3yJbTaTOM ITOCTITHOTO
CIOXMBaHHSI pubu Ta/abo MopenpoaykriB. Bimomo, 1110
i TpaguLiliHi MPOAYKTU XapuyyBaHHSI €CKiMOCIB MiCTSTh
BeJIMKY KinbKicThb -3 [THXKK 3 pu6’sgyoro xupy (C20-
C22(w_3)). V nogaibiiioMy Oysia BUsIBI€HA HEraTMBHA KOope-
JISIisT MK cMepTHicTio BHactigmok IXC ta cnoXuBaHHSIM
pUO’SIYOTO XUPY, IO JO3BOJWIO BUCIOBUTHU MPUITYLIEH-
HSI IIPO aHTUATEPOCKIIEPOTUYHI Ta/ab00 aHTUTPOMOOTUYHI
BJIACTUBOCTI -3 TTOJIiIHEHACUYEHUX KUPHUX KUCIIOT [38].

Pesynsratu nocaimkenass GOCADAN ynepiie BUSIBU-
JIU CTAaTUCTUYHO 3HAYYIIMI 3B’S30K MiX piBHEM JiacTo-
qmiyHoro AT (JIAT) i KOHLIEHTpalli€l0 TOKO3areKcaeHOBOL
kucnorn (AI'K) y memOpanax eputpountiB. OmgHa 3 rimo-
Te3 MexaHi3my BIMBy ®-3 [TH2KK Ha putMm cepiist 6a3y-
€TbcsI Ha Tomy, 110 ®-3 [TH2KK 3umkyoTs piBens AT, mo
cripusie OiIbII MOBUIBHOMY puTMY ceplisi. Omera-3 TTHKK
MOXYTh CTUMYyJIoBaTu Ipoaykiiro NO, 1110 30i1blIy€e Ba-
30MJIaTallil0 BEJIMKUX apTepiii i CyauH Ta, BiAIOBiTHO,
3uuxye JAT, cripusitu 36inbmenHo @B 3a paxyHok
ITiIBUILIEHHST HAIIOBHEHHS IIUTYHOYKIB IIiJ Yac OiacToId i
TUM caMUM 3a0e3mnevuyBaTu eHeprosoepiraroue aiacTojliuHe
posciabnenHs. Omera-3 TTHXKK mo3autuBHO BIIMBAIOTH
Ha piBEHb €JIEKTPUUYHOTO TOPOTY, 3a SIKOTO BUKJIMKAETh-
cs1 QiOpWIIALIST IITYHOUKIB, CIPUSIOTh 3HUXKEHHIO BMICTY
TpoMOoOKcaHy B2, moJimimeHHI0 KPOBOTOKY i 3HMKEHHIO
JKOPCTKOCTI cTiHKM cyauH. Kpim Toro, o-3 ITHXKK 3miHto-
IOTh IIPOBIAHICTh IOHHMX KaHAJIiB y MeMOpaHax KapaioMio-
LIUTIB i TUM caMUM 3ano0iratoTb po3BUTKY apuTMmii [39, 40].
[ToBimoMJIeHHSI PO HEraTUBHUI 3B’SI30K MixX HaCIiaKamMu
BxuBaHHs ©-3 [THXKK i mapamerpamMu putMmy cepiist 10-
3BOJIMIIM C(hOPMYJTIIOBATH TiMoTe3y, 1110 BIIUB ®-3 ITHKK
i ®-6 TTH2KK Ha puT™m ceplis MOXKe CIIPUSITH OiTbIIT HU3b-
KOMY piBHIO CMEpPTHOCTi. 30Kpema, TMpU3HaYeHHS -3
ITH2XKK cnpuse nigsumensio BPC, a Hopmamizaiis mapa-
MeTpiB BPC moeaHyeThCsl 3 HU3bKUM PU3UMKOM PAanTOBOT
cMmepti [39, 40]. AHauti3 pe3yJbTaTiB MepexpecHoro JA0Ci-
IkeHHs1 y xBopux Ha [XC BUSIBUB, 1110 1110ICHHE BXXUBaHHSI
3 ta/abo 6 r eiikozaneHTacHoBoi kuciaotu (ETIK) i AT'K
crpusie IMiaBUIIeHHIO BapiatuBHOCTI RR-iHTepBaniB; mpu
1IbOMY 3MEHIIEHHS CITiBBiIHOIIIEHHSI BUCOKOYACTOTHO-
ro komnoHeHTta (HF) putMmy Ta HM3bKOYaCTOTHOTO KOM-
noHeHTa (LF) cBimuuTh mpo TpUTHIYEHHSI aKTUBHOCTI
cUMMaTU4YHOI HepBoBoi cuctemu. Pesynsratu FAAT Trial
CBiZluaTh, 110 TTPU3HAYEHHS XBOPUM 3i ITUTYHOYKOBOIO Ta-
xikapaieto/piopunsiiero 2,6 r/noby EITK + ATI'K mpots-
TOM POKY CYIPOBOJIKYEThCS BiITepMiHYBaHHSIM Yacy Tosi-
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BM IIJTYHOUYKOBOI Taxikapaii/diopusii. Omera-3 TTHXKK
CHPUSIIOTh 3MEHILIEHHIO YaCTOTH CEepLEBUX CKOPOYEHbD i
3araJIbHOTO CYIMHHOTO OTIOpY, 1110, MOXJIWBO, € PE3YJib-
TaTOM MOJIiMIIeHHs! (GPYHKIIOHYBaHHS LIJTYHOUKIB ceplisl.
IIpuenHaHHs apuTMiil y mauieHTiB 3 nepeHeceHUM IM Ta
CH, MOXMBO, € pe3yJbTaTOM TPUTE€PHOI aKTMBHOCTI Ta
MPOJIOHTYBaHHS [ii MOTEHUiakiB, a Le BapiaHT apUTMii,
npu sikomy ©-3 TTHXKK BusiBnsiiors 3axucHuii edekr [39,
41]. OcobauBOCTI MexaHi3MiB 00EpHEHOTO 3B’SI3KY MixX
putMoM cepus i w-3 [TH2KK HeBigomi, ogHak, IMOBipHO,
BiH He orocepeaKoBaHuii n. vagus [39, 42]. MMoBipHo, 1110
-3 [MTH2KK BmiuBaioTh Ha pUTM Ceplisl 3aBASIKHU iX BKIIIO-
YeHHIO Y MeMOpaHU KapAiOMiOILIUTIB.

CyabdpopadaH

CynbdopadaH — opraHigHa CIIOJyKa pOCIUHHOTO IT0-
XOJIIDKeHHSI, sIKa € HalOIbII XapaKTepPHUM i30TiOlliaHATOM.
PevoBuna cynbdopadan edpekTBHA B KOMIUIEKCHOMY JIi-
KyBaHHi LIyKpOBOTro aiabety 1-ro ta 2-ro TUIMY i 3anaJibHUX
peaxutiii. CynbdopadaH MiCTUTBCS B IXi y hopMi, BimoMiit
sK rmokopadanin. Lle riko3un, sikuit 3a3BuYail po3rJisi-
IA€EThCS K IPOJiku abo (opma 30epiraHHs CyJbghopa-
dany. [moxopadaHiH y BeJUMKii KiJTbKOCTI MICTUTLCS B
oBouax (Oproccenbchbka KalrycTa, OpoKoJi, 1IBiTHA KaIlycTa,
pyKkoJia, KuTaiicbka OpoKoJli, Koibpali, ripuuiis, pina, pe-
nuc, kpec-canat). Cynbdhopadan € akruBaropom Nrf2 —
(akTOpa TPAHCKPUIILIi, IO PEryIIo€ eKCIIPECiio KiIbKOX
aHTUOKCUAAHTHUX OiKiB [43].

JlixyBaHHs cysibhopacdaHOM IPU3BOIUTD 10 3MEHILICH -
Hs BupobiaeHHss ADK y aprepionax miabeTMUHUX MUIIEH
[44], ocnabaeHHs peMoae oBaHHs Ta AMChYHKIIIT Miokap-
Ia, CIPUYNHEHUX Ti€TOI0 3 BUCOKMM BMIiCTOM Kupy [45].

KoeH3nm Q10

[MpoBeaeHO KijbKa MOCHIIXKEeHb, TPUCBIYEHUX eheK-
TuBHOCTI KoeH3umy Q10 y 3menmenHi OC Tta marojoriu-
Hoi iepeOymoBu cepiist [46]. JlikyBanHs KoeH3uMoM Q10
MNPU3BOAUTh 10 3HWKEHHS CUCTOJIYHOIO Ta AiacTOJiu-
HOTO apTepiaJIbHOTO THUCKY Y XBOPUX Ha IIyKpPOBUI JiabeT
[47], ockinbku BiH i€ K CyAMHOPO3LINPIOBATLHUI 3aci0.
binpire Toro, BuKopuctaHHs mieTu 3 KoeH3uMoM Q10 mipu
mojenoBanHi LI/ 1-ro ta 2-ro TUMIB y MUlleid CyIpoBO-
JIKYETBCS 3MEHILIEHHSIM XPOHIYHOIO 3amnajieHHS HU3bKOI
iHTeHCUBHOCTI, (biGpo3y Ta rineprpodii Miokapna [46].

MarHin

Marsiii € kopakTopoM y MexaHi3Max TpaHCMeMOpaH-
HOTO TPAHCITIOPTYBaHHS TJIIOKO3U, a TaKOX (pepMEeHTHUX
cucTteMax Mpu OKWCHEHHi BYTJIEBOIIB, Oepe y4yacTh y Mpo-
1ecax cekpellii, 3B’s13yBaHHi Ta aKTUBHOCTI iHCyIiHy. [1pu-
MyCKaOTh, 1110 TiIMOMAarHieMist CIIPUsIE TAKUM CTaHaM iHCY-
JiHope3ucteHTHOCTI, 1K AT, MC Ta LIJI 2-ro Tumy [48].

306iiblICHHST CIOXUBAaHHS Mg>™ 3 TKew IOpiBHSI-
HO 3 MepopajbHUM i BHYTPIlTHBOBEHHUM MPU3HAYECH-
HAM MOXE JIMIIe IIOMipHO MiABUIIMTU PiBEHb MarHiio
[48]. OnmHak TOBiTOMJISIETBCS, IO PEXUM XapuyyBaHHS
NiabeTUYHUX MUIIEH 3 BUCOKMM BMIiCTOM XKMPIiB CIIPUSIE
MPUEAHAHHIO AiacToJliyHOlI IUCOYHKIIT Ta rirneprpodii
miokapzaa. ITopiBHSIHO 3 KOHTPOJEM CIIOCTEpiraeTbcs Ti-
TIOMarHieMisi, CyTTeBe 30iNblIeHHS criBBiqHOIIeHHS E/¢’

(CHiBBiTHOIIIEHHS TiKOBOI IIBUIKOCTI TpaHCMITpaabHO-
ro MOTOKY B PAaHHIO AiaCcTOJy Ta PaHHbBOI AiaCTOIIYHOI
IIBUIKOCTI MiTpaJIbHOTO KiJIbllsl), KiHIIEBOTO MiacTOJIiu-
HOTO 00’€MY JIiBOTO IIJYHOUKA, TOBIIMHU 3aIHBOI CTIHKU
JIIBOTO HUIYHOYKA B JiacTOJy Ta CIiBBIIHOILIEHHS Macu
cepud i JOBXWHU TOMIIKU. Y MITOXOHAPISIX Kapmiomio-
LIUTIB IUIYHOUYKIB BepudikoBaHe 3HMXKEHHSI TPOMYKIIil
AT®, 36inbmieHHs AOK y 1,7—-2,2 paza, nenoyspusaiist
MeMOpaHHOTO TOTEeHIIially MiTOXOH/Pil i mepeBaHTaXKeH-
Hs1 MiToxoHapiit Ca?*. Pexxum xapuyBaHHS TBApUWH i3 101a-
BaHHAM 50 Mr/Ma Mg?* y mTUTHY BOAY MPOTSATOM 6 THKHIB
CIIpusi€ 30iMbIIEHHIO KOHIIEHTpallii Mg>* y mna3mi Kposi
Ta moKpalleHHIo ¢hyHK1ii Miokapaa. Ha kilitTuHHOMY piBHi
Mg?* mokpaliye MiTOXOHApialbHY (PYHKIIiIO 31 3MEHIIIEH-
M Bmicty ADK, nepeBanTaxkeHHssM Ca?*, 30i/IbILIEHHSIM
npoaykuii AT® i penosisipusanii MeMOpaHHOTO TTOTEHIIia-
JIy MiToxoHpiil. OTXe, pexkuM XapuyBaHHS Hia0eTUUYHUX
TBapuH i3 JomaBaHHAM Mg?* mokpalllye MiTOXOHIpiaabHy
(¢ yHKIIiI0, 3MEHIIIYe OKCUIAaHTHUM CTpec i 3arobirae gia-
cToJiuHil muchyHKii [49].

Pe3ynbTaTd paHIOMi30BaHOTO ITOABIMHOrO CJIIiMOro
IUIa11e00-KOHTPOJIBOBAHOTO KJIIHIYHOIO BHUIIPOOYBaHHSI
y 54 mauienTiB i3 LI 2-ro Tumy mnokasauu, 110 HIOAEH-
He BxxuBaHHS 300 Mr eJeMeHTapHOro MarHito (y BUIJISIIL
MgSO,) npoTAroM TpbOX MiCALIB CYyTTEBO MOJINLIYyE Pi-
BEeHb Mpe- i MOCTNpaHAiabHOI TJiKeMii, MOKa3HUKIB Ji-
mimHoro npodimo, cucromiunoro AT (CAT) i IAT Tta ak-
THUBHOCTI Me4YiHKOBUX epMeHTiB [48]. 3HauHe 3HUKEHHSI
pisHga XC JIITHII y nauienris, sxi orpumysain MgSO,,
BM3HAYa€ CIPUSTAUBUI BIMB Mgt Ha aTepOreHHUI Jii-
minHuii mpodins. Llei epekT MoxXHa MOSICHUTU 3HAYCH-
HaM Mg y perynsuii aKTUBHOCTI JIIONPOTEIHIIiNA3H.
Hedimut Mg?" MOCUIIOE CeKpelilo KaTeXoJaMiHiB, 1o
MIPU3BOAUTD IO MOCUJICHHS JIMOJIi3y, BiAIIOBiIHOTO 30i1b-
weHHs piBHg B2KK, 1110 Moxxe npussectu 10 30i1b1IEHHS
cunre3y Ta cekpeuii JINNHIL i tpuamuarainepunis (TT) i
migBuieHoi KoHuenTpauii TT' y mma3mi xposi [48]. Bupa-
xkeHe 3HKeHHs noka3HukiB CAT, JIAT Ta cepennHboro AT
Ha ¢oHi BxuBaHHsa MgSO, MOXHa NOACHUTHU 3MiHOIO i0H-
HOTO CKJIaJly BHYTPIlIHBOKJIITUHHOTO CepeloBUIa. 3pOC-
TaHHsI BHACTiIOK Aediuuty Mg?" BHYTPIilIHBOKIITUHHOTO
criBBimHoMIeHHS Ca**/Mg?" CylpOBOIKYEThCSI TiIBUIIICH-
HSIM TOHYCY HEMOCMYTOBaHMX M’SI3iB CyIMH, peakili€io
MiOLIUTIB Ha 30BHIllIHI MOAPAa3HUKM, 1110 TPU3BOAUTH IO
BA30KOHCTPUKIIil i, IK HACJiIOK, MiABUIIEHHS apTepiab-
Horo Thcky. [ToBimomisieTbest, o Mg?* MoXe 3MEeHIIUTH
YYTJAUBICTh CYAMHHOTrO pycia OpuXi 10 deHiTehpuHy Ta
TMOKa3HWKM criBBigHOIIeHHsT Ca**/Mg?**. MarHiit 3MeH-
1IIy€ HAKOMUYEHHSI KOJIareHy, TOBIIMHY iHTUMU-Meia Ta
CITiBBIIHOIIIEHHSI «IIPOCBIT/Meia» B aopTi. OTXe, iIMOBIp-
HO, 110 Mg?* MoxXe 3HU3UTH TTOKa3HUKU AT IUTSIXOM 3aI1o-
OiraHHsI CyTMHHUM MOPMOJIOTIYHUM 3MiHaM i 3MEHILIEHHS
YYTJIMBOCTI Cy[IMH 10 Helipomeniatopa [48].

L.E. Simental-Mendia et al. [50] cuctemaTusyBaiu
pe3yabTaT OMyOJiKOBAaHMX KIiHIYHUX BMIIpOOYBaHb Ta
BUSIBUIM CIIPUSATIUBUN e(EeKT MepopalibHOTO BUKOPUC-
TaHHSI MarHiio OpoTsarom 4 MicsiiB i goBie. 30KpeMa, SIK
y xBopux Ha LI/I, Tak i y nauienTiB 6e3 LIJI criocrepiranock
MOJIIMIIEHHS YyTJMBOCTI 0 iHCYJIiHy Ta KOHTPOJIIO PiBHS
TJTIOKO3M.
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MNepCneKTUBHI LUASIXU Y AiKYBOHHI
AiabeTnyHoi KapAiomionarii
MenTnan-mMiMeTMKn, MilLLeHSIMU AAS SKUX
€ L-tun Ca?*-KAHAAIB

Ha cboronHi npoBoasThCs aKTUBHI €KCIIEPUMEHTAIbHI
TMOCIIIKEHHST TIOTeHUIMHNUX TeparneBTUYHUX ITiIXOIIB 110
JikyBaHH4 niadetnuHol KMII, i, 3 orisiny Ha icTOTHY posib
BHYTPILIHBOKIITUHHOTO aucbanaHcy Ca’" y CKOPOTIMBIit
nucdyHKIT Miokapaa, Oyau BUNIPoOyBaHi MENTUAN-MiMe-
TUKA, MiteHsMu 11 akux € L-tun Ca?*-kananis (LTCC).
LTCC cknagaioTbcs 3 YOTUPHOX PI3HUX CYOOTMHMIIb:
al-cyoonuuung (CaVl,1—CaVl,4), 02d-cybonnHUIs
(0281-4), muto3ompHa B-cyoonuuutist (CaVB1-4) i — B mesi-
KUX TKaHUHax — y-cyooanHuus (y1-8). ExkcnepuMeHTab-
HO JOBE/IEHO, 110 MoJeKysipauii mamepon LTCC Cavf32
perymoe Ca’"-KaHajlu Ha piBHi MJ1a3MaTUYHOI MEMOpaHH.
OTxe, MOXJIUBICTh KOPEKIlii MOPYIIeHb XUTTEBOTO LIM-
kiay LTCC cripusitTumMe MO3UTUBHUM 3MiHaM TIOPYIIEHOT
ckopomiuBocTi Miokapaa. Kondopwmariiiiina 3mina Cavf32
3aJIEXKUTh Bill (HochOopuItoBaHHS CEpUH-/TPEOHIH-TPO-
TeinkiHasu (Akt). OTxe, 10 MOMEHTY HagxomkeHHs1 Ca?*
BimOyBa€ThCs CKIANHUIT BHYTPIIIHBbOKIITUHHUN IIUISX,
BKJIIOUAIOUM 3MEHIIIEHHS peTporpaaHoro obiry Caval.2 Ta
Jerpanailito 0iJika 3a paxyHOK 3aIio0iraHHsI TyaHO3UHTpPHU-
docdarazHo-onocepenkoBaHoro eHpouutosy LTCC, 1o
cripusie aHTuperporpagHomy obiry Cavp2 Ta momasbluiit
tpaHckpumii Cava?2 [26].

Leit Tun nenTuaa-miMeTrKa € TO3UTMBHUM MOIYJISITO-
poM Ca’"i, oTxe, 301JIbIIYE PU3UK APUTMOIEeHE3Y. 3 OTJISIAY
Ha IIe HeOOXimHi Moajblli IOCHiIKeHHs 1omo dapma-
KOKiIHETUYHOTO aHalli3y, OCKiIbKM Haa(iziojoriuynHi piBHi
Caval.2 tTa CavB2 9uHATH 3ryOHWI BIUTMB Ha (DYHKIIIO
kapaiomiouutiB. Ockinbku CavP2 Mae 3HaYHe MOILMUPEH-
HSI B Pi3HUX TKAaHWHAX, HE TLIbKU B MioKap/i, BAHUKAIOTh
TpyAHOUIi, SIKi, KIMOBIpHO, MOXHa MOJ0JIaTH 3a JOTMOMO-
TO0 HAHOYACTUHOK, 110, MOXKJIMBO, TO3BOJIUTH €(heKTUBHO
BIUTMBATU Ha (DyHKLIOHAJbHUI CTaH MioKapzia mpu jaiabe-
TUYHIN KapaiomionaTii [26].

Hekoaytoui MikpoPHK i pAoBri Hekoaytoui PHK

MikpoPHK (MiPHK) — umcneHHmMiI Ki1ac Malimx pe-
rynstopHux Hekoaytouux PHK, mo koHTpomtooTs ekc-
npecito 6;113bKo 60 % reHiB y ccaBIliB i TIOAMHU Ta 6epyTh
YJacTh y peryJsilii 6araTboxX 6i0J0TiYHMX IIPOIIECiB: CMHTE-
3i OiIKiB, TUepeHIIiloBaHHI TKAHWH, OHTOT€He3i TBapUH,
LUPKAaTHUX pUTMAaX Ha IIOCTTPaAaHCKPUITIIHOMY piBHi [51].
Bonu BinirparoTb BaxXauBy (PyHKIIOHAJIBHY POJIb Y PO3BU-
TKY Pi3HMX TAaTOJIOTIYHUX MPOLIECiB, 30KpeMa IyKPOBOTO
niabety. MikpoPHK — xitouoBi perynsitopu mocTTpaH-
CKPMIILIAHOI eKCIIpecii TeHiB MeBHUX eTalliB OHTOTeHE3y
[52].

MikpoPHK-223, gka ceKkpeTyeTbCsl TpOMOOLIUTAMMU,
3/1aTHA O CTUMYJISILIIT anonTo3y eHAOoTe ialbHUX KJIITUH,
110 MOX€ YMHUTU 3TYOHY [Iil0 IIOAO0 PO3BUTKY €HAOTENi-
anbHOI nucdyHKIIi [53, 54], sika € OTHUM i3 MOIIUPEHUX
yeknaaHeHb LI 2-ro tumy.

Excnpecig MiPHK 3a3Hae 3MiH y niabeTMUHOMY Cepili.
Monymsuis MiPHK moxe OyTu BinmoBimmio Ha KijbKa ma-
TO(i3i0JOTIYHMX JIAHLIIOTIB, BKJIIOYAIOUM TillepriliKeMilo,
rinepincyniHeMito, OC i XpoHiyHe 3aIlaJieHHSI HU3bKOI

iHTeHCUBHOCTI. [lOCSrHeHHSI HOPMOIJIIKeMii y CTpenTo-
30TOLMH-IHAYKOBAaHUX MiaOCTUYHUX MMUIIEH He 3[IaTHe
nonepeautu 3minu MiPHK B Miokapmi, cipyuyuHeHi Ti-
nepriikeMielo. Lle mo3Bosie mpuIrycTuTH, 110 HiadeTHIHA
KapaioMioriarisi Ta 1moB’si3aHi 3 Heto 3MiHU MiPHK MoxyTh
MporpecyBaTH, He3BaXKarouy Ha HOpMaJli3allilo piBHS IJIIO-
KO3M Y KpoBi [55].

IMoBinomnsieTbest, 1o BmicT MiPHK-1, Halibiabin Ba-
romoi MiPHK y cepii, mocTiitHO 30iMbIIyeThCsS — Bim paH-
HiX MPOSBIB 10 Mi3HIMX (a3 AiabeTUIHOI KapaioMionarii.
MikpoPHK-1 HeraTMBHO peryioe ekcrpecito cepuH-/
TpeoHiH-TIpoTeiHKiHa3u Pim 1 Ta perynsitopa anontosy
Bcl-2, 110 € aHTMANONTUYHMMM Ta KapaiOMpPOTEKTOPHU-
mu Oinkamu. [IpumitHo, mo Tpancdekiis antu-miPHK-1
aKTHUBYE CUTHAIM IPO BUKMBAHHS KapAiOMiOLMTIB i KJTi-
TUH-TIONIEPEAHUKIB €HAOTETIOLMTIB, SIKi 3a3HAIOTh BIUIUB
BUCOKOTO PiBHS MIIOKO3U [56]. 3 iHIIIOro GOKY, eKCrpecist
MiPHK-133a pi3ko 3HUXYETbCS B MioKap/i CTPENTO30TO-
LIMH-1HAYKOBaHUX NiabeTUUHUX Mulleid. [IpurHiueHHs pe-
TYJISI1Li1 KOPEIoE 3i 301bIIIeHHSIM BMiCTy MapKepiB hidpoay,
TaKUX SIK TpaHCHOPMYIOUMI YUHHUK pocTy P, ¢dhidpoHeK-
TUH i KomareH. LlykpoBuii miaGeT Kopeoe 3i 3HMKEHOIO
ekcnpecieto MiPHK-30c ta MmiPHK-181a Ta nagmipHOIO
ekcmpecieto reHiB p53 Ta p21 miokapaa y naiieHTiB i3 LIJI,
Ta B Kap/ioMionuTax AiabeTMIYHUX TBApUH 3 TinepTpodieto
KapaioMiolMTiB i amomnTo30M, iHAYKOBAaHUMM BMCOKUM
BMICTOM IJTIOKO3M B pexxuMi xapuyBaHHs [57]. [inmeprmike-
Mist 3MeHInye ekcripecito MiPHK-146a B eHmoTemionurax
MioKapia, a eHIOTeMallbHO 3ajiexkHa HaaMipHa eKCIIpecis
MiPHK-146a nocia6iioe marojioriuHe peMoAe/IOBaHHS B
NiabeTUYHOMY Ceplli Ta 3MEHIIYE iHTEHCHUBHICTh XPOHiu-
HOTO 3aItajieHHsI HU3bKoi iHTeHcuBHOCTI [58]. LlikaBo, 1110
HaamipHa ekcripecis MiPHK-133a mocna6iioe po3BUTOK
¢iobposy. Otxe, ua MiPHK moxe OyTtu moreH1iitHOO Tepa-
MEBTUYHOIO MIllIEHHIO B JIIKYBaHHI JiabeTUYHOTO (hibpo3y
MioKap/a Ta IOB’s13aHO1 3 HUM CeplieBOi TUCHYHKIILI.

HemonaBHo 0yB 3Haiinenuit HoBuit ki1ac PHK — no-
Bri Hekonyoui PHK (mnkPHK), nmoB’sa3aHi 3 HU3Ko10 6io-
JIOTIYHMX TPOLIECiB y BiAMOBiAb HA (i3MIHEe HaBaHTaXKEH-
HS$I, 110 aKTUBYIOThCSI Ha Pi3HUX eTarax reHHOoi eKCcrpecii.
IIponemoHcTpoBaHo BaxkiuBe 3HaueHHs1 THKPHK y ¢i3zi-
OJIOTIYHUX Mpoliecax PO3BUTKY MioKapja Ta Mpu BUHUK-
HEHHI 3aXBOPIOBaHb Ceplisd; 30KpeMa MoKa3aHo, 1110 JesKi
mHKPHK MoxXyTh BUCTynaT YMHHUKAMM TirtepTpodii Ji-
BOTO IIUTyHOYKa [59].

HemonaBHi gocmimxkeHHs moka3anu, 1o L/ xopemtoe
3 abeppaHTHOIO eKcIpeciero uux mojeky [60]. Kopekiris
ix abepaHTHOI eKCIpecii mMpyu MoIeJI0BaHHI 1iaOeTUYHOI
KMII cynpoBomKyeTbCs MOJIMIIEHHSIM (PYHKIIII MioKap-
J1a Ta 3MEHILIEHHSIM arorTo3y KapaioMiouuTiB [28]. Takum
YUHOM, TTOLIYK IUISIXiB BIuMBY Ha cTaH MiPHK ta tHkPHK
MOXe CTaTH 0araTOLJIbOBUM MeXaHi3MOM KOPeKIIii, 110
BUKJIMKA€E OMHOYACHY PETryJIsiilo BaXJIMBUX ILISIXIB i 3a71y-
Yae iX 10 MOAYJIsALil maTodi3ioIoriYHMX JIAHOK, SIKi 0epyTh
y4yacThb Y MaTroreHe3si AiadbeTuuHoi Kapaiomionarii [43].

OT1:Xe, HOBi TepaneBTUYHI ITiAX0O1, BKIIOYAIOUM BILIUB
Ha TeHHO-iHXXEHEpPHOMY DPiBHi, KOpeKIilo (hyHKITiOHATb-
Horo ctaHy Hekoaytouux MikpoPHK i noBrux Hekomyrouux
PHK, siki Ha chOTOMIHI JOCIIIXKYIOTHCSI EKCIIEPUMEHTAIb-
HO, TPEACTaBISIOTh HOBUI TMEPCHNEKTUBHUN HANPSIMOK
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JIIKyBaHHS XBOPUX i3 miabeTMYHOIO Kapmiomiomnarieto. Om-
HakK HeOOXimHi momasbli JoCiIKeHHs, 11100 cchopMyBaTh
peaNbHUI TIPUKJIATHWM MOTEHITia y KJIiHIYHIM MpaKTULIi.

Konduikr inTepeciB. ABTOpM 3asIBISIIOTH MPO BiICyT-
HicTb KOHMJIIKTY iHTEpeciB i BiacHO1 (hiHaHCOBOI 3allikaB-
JIEHOCTI MIPU MiATOTOBI JAHOI CTATTi.

Tonopap: He 3ameKIapoOBaHoO.

KonkypenTHi inTepecu: hiHaHCyI0Ui OpraHizallii He Bijli-
rpaBajii >KOIHOI pOJIi IpY HaMMCaHHI CTaTTi a00 B pillleHHi
MOIATH 3BiT WIS ITyOJTiKaLii.

VYyacte aBropiB y miaroroui crarri: Cepeicnko 0.0. —
KOHLEIIIS i Au3aifH, HAIMCAaHHS TEeKCTY, peaaryBaHHSI,
Cepeienko B.O. — KoHLeNis i T13aiiH, aHaJli3 JiTepaTypu,
HaryMcaHHs TEKCTY, pelaryBaHHs.
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Diabetic cardiomyopathy: treatment

Abstract. This article presents a review of the scientific literature
on some key aspects of the current state of the problem of diabetic
cardiomyopathy treatment. Measures aimed at reducing insulin
resistance, correction of hyperglycemia, dyslipoproteinemia, myo-
cardial metabolism disorders, prevention and treatment of throm-
bosis, symptomatic therapy of concomitant diseases and syndromes
of arterial hypertension, coronary heart disease, heart failure and
arrhythmias should be at the forefront of the treatment for diabetic
cardiomyopathy. In this direction it is necessary to carry out the
following preventive and therapeutic measures: rational nutrition
and physical activity; correction of obesity; limiting salt intake to
2—4 g/day; exclusion of smoking, alcohol consumption, products
containing caffeine. In particular, the issues are analyzed related to
the peculiarities of rational nutrition and physical activity, optimi-
zation of glycemic control (insulin and/or insulin secretagogues,

Ceprmnerko A.A., CeprmeHko B.A.

glucagon-like peptide-1 analogues, sodium-glucose cotranspor-
ter-2 inhibitors); correction of metabolic disorders in the myocar-
dium (drugs that improve the energy status of cells — potential
means of energy supply for the survival of ischemic myocardium),
metabolic modulators (metabolic drugs — trimetazidine, perhexi-
line, ranolazine; L-carnitine); restriction of extracellular Ca’>* en-
try into cells (calcium channel blockers), the use of f-adrenergic
receptor blockers; modulation of oxidative stress (alpha-lipoic
acid, benfotiamine); administration of long-chain ®-3 polyun-
saturated fatty acids; sulforaphane, coenzyme Q10; magnesium.
Also, promising ways in the treatment of diabetic cardiomyopathy
(mimetic peptides for restoring L-type Ca?* channels; noncoding
microRNAs and long noncoding RNAs) are considered.
Keywords: diabetes mellitus; diabetic cardiomyopathy; treat-
ment; review
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AnabetTnyeckas KAPAUOMUONATUS: A€YEeHne

Pe3iome. B 00630pe mpoBeneH aHaau3 JUTEPATYPHBIX HCTOY-
HUMKOB, TOCBSIILIEHHBIX HEKOTOPBIM KJIIOUEBBIM acCleKTaM CO-
BPEMEHHOTO COCTOSIHMSI TIPOOJIEMBI JIeUeHHUs THa0eTUUeCKOu
kapavuoMuonatuu. Ha mepBom rmaHe jiedyeHusl 1uabeTHuecKoii
KapAMOMUOMIATUK JOJDKHBI ObITh MEPONPUSITHSI, HAIIPaBJICHHBIC
Ha YMEHbILIEHUE UHCYJIMHOBOI PE3UCTEHTHOCTHU, KOPPEKIIMIO TH-
MEePIMKEMUU, TUCIUIIONPOTEMHEMUI, HAPYLLIEHU MeTab0oIn3-
Ma MUOKap/a, MpeaynpexaeHue u jedeHrue TpoMo000pa3oBaHusl;
CHMIITOMATUYECKYIO TepaIuio COIMYTCTBYIOIIMX 3a00JIeBaHUI U
CUHJPOMOB apTepUaIbHOI TMIePTEH3UH, UIIEeMUYECKOil 6oie3-
HM ceplla, CepAeYHOI HeIOCTaTOYHOCTH U apuTMUii. B aTom
HarnpapJIeHUM HEOOXOIUMO TMPOBOIUTHL ClEAylolIue JieueOHO-
MpoUIaKTUUECKUE MEPOTIPUSITHS: PallMOHAIbHOE MUTAHUE U
dusnyeckass akTUBHOCTb, KOPPEKIUSI OXUPEHUsI, OrpaHUYEeHUE
ynotpebaeHus: conu A0 2—4 r/CyT, UCKIIOUEHUE KypeHUs, yIo-
TpeOJIeHUsI aJTKOTOJIs, TPOAYKTOB, coiepxKalux KogenH. B yact-
HOCTH, aHAJIM3UPYIOTCSI BOMTPOCHI, CBSI3aHHBIE C OCOOCHHOCTSIMU
palMOHAILHOTO MUTAHUS U (PUBMYECKOI aKTUBHOCTH; ONTUMU-
3a1MU KOHTPOJIS IIMKeMUU (MHCYJIMH U/WJIN CEKPEeTaroru NHCy-

JIMHA, aHAJIOTU TJIIOKArOHOMOAO0OHOTO TNenTuaa-1, HHrnOUTOpPbI
HaTPUI-TIIOKO3HOTO KOTpaHCIopTepa-2); KOppeKIuu MeTabo-
JIMYeCKUX HapylIeHWi B Muokapie (mperaparbl, yaydlialonme
SHEPreTUYeCcKoe COCTOSIHME KJIeTOK (TOTeHUMalbHbIE CPeICcTBa
9HEproobecreYeHusi BbKMBAHUS UILIEMU3UPOBAHHOTO MUOKAp-
11a), MOIYJISITOPBI MeTaboM3Ma (MeTaboIMYecKe mpernapaTsl —
TPUMETa3UINH, MEePreKCeINH, paHoIa3uH), L-KapHUTUH); orpa-
HUYEHUS TTOCTYTUICHUST BHEKJIETOYHOTO MOHU3MPOBAHHOTO KaJlb-
uMs B KIeTKU (6J10KaTOPbI KATbIIMEBBIX KAHAIOB), TPUMEHEHMUS
6JI0KaTOpOB P-aIpeHOPELeNITOPOB; MOIYJSIIIMUA OKCUIAHTHOTO
cTpecca (anbda-aurnoeBast KUCIOTa, 0eHDOoTMaMMH); Ha3HAYCHUs
JTUHHOLIETIOYEYHBIX -3 TTOJIMHEHACHIIIIEHHBIX XKUPHBIX KUCJIOT;,
cynbdopadana, kosHzuMa Q10; mMarHus; pacCMOTPEHBI IIep-
CIIEKTUBHBIC TIYTH B JICUEHUU AUAOETUIECKON KapIuOMUOTIaTUI
(MenTUABI-MMMETUKH, MUILIEHBIO JUISI KOTOPBIX siBjsieTcst L-Tun
Ca?*-kaHayioB; Hekoaupyore MukpoPHK u qyinHHbBIE HEKOIM-
pytomue PHK).

KiroueBble cjioBa: caxapHblii 1ruabeT; 1rnabeThyecKast Kapao-
MUONATHsI; JIedueHue; 0630p
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The impact of vitamin D status
and supplementation on thyroid
autoimmunity

Abstract. Background. In spite of large volume of data linking vitamin D (VD) with cardiovascular morbidity,
autoimmunity, cancer, and virtually every organ system, VD and thyroid is a lesser-known aspect of VD in clinical
practice. The reason for this almost ubiquitous role of VD is perhaps because VD receptor (VDR) is virtually ex-
pressed in every tissue and organ system of the body. This review intends to highlight the current literature on the
impact of VD status and supplementation on thyroid autoimmunity. Materials and methods. References for this
review were identified through searches of PubMed for articles published to from 2015 to September 2020 using
the terms “thyroid” and “Vitamin D”. Results. Significant inverse correlation was documented between anti-thyroid
peroxidase antibody (TPO Ab) and serum 25-hydroxyvitamin D 25(OH)D. TPO Ab positivity is more prevalent in
VD deficient individuals. A large volume of medical literature is available from observational studies linking VD with
thyroid autoimmunity. Data from interventional studies documenting beneficial effects of VD on thyroid autoimmu-
nity is also available, but lesser than that from observational studies. Short-term high dose oral VD supplementa-
tion reduces TPO Ab titers. Certain VDR gene polymorphism has been linked to increased occurrence of autoim-
mune thyroid disorders (AITD). Data on whether correction of Vitamin D deficiency in AITD results in reduction in
the requirement of levothyroxine or carbimazole in hypothyroidism or Graves’ disease respectively is not available.
Conclusions. In spite of large volume of medical literature from observational studies linking VD with thyroid auto-
immunity, meaningful concrete clinical data on impact of VD supplementation on hard clinical end points in these
disorders is lacking, and should be the primary area of research in the next decade.

Keywords: thyroid; autoimmunity; vitamin D; review

Introduction

The last two decades have seen an exponential increase
in medical literature (basic, translational and clinical studies)
linking Vitamin D (VD) to various organ systems in the body.
Apart from the classical and well-known impact of VD on
bone and muscle health [1, 2]. VD is believed to have a benefi-
cial effect on endothelial dysfunction (microalbuminuria) [3],
cardiovascular function and events [4], insulin resistance [5],
diabetes mellitus (DM) prevention [6], better immune func-
tion and response to anti-tubercular therapy in patients with
tuberculosis [7], immune-modulatory effects in patients with
autoimmune disorders (lupus, rheumatoid arthritis) [8], pre-
vention and remission of multiple sclerosis [9], gonadal func-
tion [10] among the growing list of pleotropic effects of VD.

The reason for this almost ubiquitous role of Vitamin D
is perhaps because Vitamin D receptor (VDR) is virtually
expressed in every tissue and organ system of the body [11,
12]. Vitamin D mediates its effect though VDR and activa-
tion of VDR-responsive genes. VD and thyroid are however
a less known and discussed aspect of VD in clinical practice.

This article intends to highlight the current literature on
the impact of Vitamin D status and supplementation on thy-
roid autoimmunity.

Materials and methods

References for this review were identified through
searches of PubMed for articles published to from 2015 to
September 2020 using the terms “thyroid” and “Vitamin D”.
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Results

Vitamin D and thyroid autoimmunity

Autoimmune thyroid disease (AITD) is believed to be
a polygenic disorder [13]. Both genetic predisposition and
environmental factors have a role in the genesis of AITD.
These include thyroid specific genes, immunomodulatory
genes, selenium, iodine, radiation, smoking, infections,
among many others that are yet to be defined [14]. Vita-
min D enhances the innate immune response while exerting
an inhibitory action on the adaptive immune system [15].
Activated Vitamin D (calcitriol) has been demonstrated to
modulate the cytokine milieu from a pro-inflammatory to
a more tolerogenic immune status [16]. Calcitriol inhibits
Th1 and Th17 cell proliferation and differentiation; inhibits
production of inflammatory cytokines (IL-2, interferon-y,
IL-17, 1L-21), and promotes production of anti-inflam-
matory Th2 cytokines (IL-3, IL-4, IL-5, and IL-10) [17].
Calcitriol also inhibits the B-cell differentiation into plasma
cells and production of immunoglobulins [18].

The immunomodulatory properties of Vitamin D raises
the possibility of role of Vitamin D in different autoimmune
disorders including the AITD. Vitamin D deficient but not
Vitamin D sufficient BALB/c mice developed persistent hy-
perthyroidism after immunization with thyroid stimulating
hormone receptor antibody (TSHR Ab) [19]. Calcitriol has
been demonstrated to reduce thyroid autoantibodies pro-
duction along with resolution of pathologic changes in the
thyroid glands of Wistar rats [20]. Calcitriol had a synergistic
effect when added to cyclosporine for prevention of experi-
mental autoimmune thyroiditis in CBA mice [21].

Studies have been published till date evaluating the re-
lationship between Vitamin D status and severity of thyroid
autoimmunity as evaluated by autoantibody titers [22—24].
These studies are often limited by small number of patients,
different criteria used for defining Vitamin D deficiency/in-
sufficiency and different criteria for AITD.

In the Korea National Health and Nutrition Examina-
tion Survey involving 4141 participants, anti-thyroid pe-
roxidase antibody (TPOAb) positivity was more prevalent
in the vitamin D deficient group (9.1 %) as compared to
the sufficient groups (5.3 %; P < 0.01) [25]. Low Vitamin D
has been linked to increased AITD in women with poly-
cystic ovary syndrome (PCOS) [26]. In a meta-analysis
involving 20 different case-control studies, it was observed
that patients with AITD (Graves’ disease and Hashimoto’s
thyroiditis) had significantly lower serum Vitamin D le-
vels and were more likely to be deficient in 25SOHD (OR
2.99, 95% CI 1.88—4.74) [27]. In another meta-analysis,
VDR gene Taql (rs731236) and Bsml (rs1544410) poly-
morphisms were significantly associated with AITD risk
(OR=10.801,95% CI10.705—-0.910, Pz = 0.001 for B vs. b;
OR = 0.854, 95% CI 0.757—0.963, Pz = 0.010 for t vs. T
respectively) [28].

Vitamin D deficiency has been linked with increased
systemic inflammation. Increased systemic inflammation
has been linked with increased insulin resistance, metabolic
syndrome and obesity. In a genetically predisposed indi-
vidual to thyroid autoimmunity, Vitamin D deficiency and
metabolic syndrome has been linked to increased systemic
inflammation and Hashimoto’s thyroiditis [29].

Vitamin D deficiency has been linked to increased risk of
gestational diabetes and neonatal intensive care admission
in women with thyroid autoimmunity [30]. In a study from
Poland, atorvastatin therapy of 20—40 mg/day over a period
of 6 months was associated with significant reduction in thy-
roid autoantibody titers only in people who were Vitamin D
sufficient, suggestive an indirect beneficial impact of Vita-
min D sufficiency on thyroid autoimmunity [31]. In a meta-
analysis, specific VDR polymorphisms like VDR rs731236,
rs1544410, rs2228570, and rs 7975232 were significantly as-
sociated with risk for autoimmune thyroid disease [32].

Daily cholecalciferol supplementation of 1000 U/d
for 1 month was associated with a significant reduction in
TPOAb and anti-thyroglobulin antibody (TgAb) titers in a
cohort of 46 patients from Turkey [33].

In a randomized controlled trial authors demonstra-
ted a significant 46 % reduction in TPOAD titers following
3 months of weekly 60,000 IU weekly of cholecalciferol
supplementation in newly diagnosed, Vitamin D deficient,
treatment naive primary and subclinical hypothyroidism as
compared to only 16 % reduction in the control group [34].
Beneficial effects of Vitamin D supplementation on TPOAb
titers (viz. reduction in antibody titers) following Vitamin D
supplementation have also been documented even in Vita-
min D sufficient patients with Hashimoto’s thyroiditis, in
our study [35].

In a placebo controlled randomized controlled trial
(RCT) study from Iran in which 21 women with Hashi-
moto’s thyroiditis were randomized to receive either cho-
lecalciferol (50,000 IU) or placebo pearls for 3 months, a
significant reduction in TGAb and TSH titers were noted at
the end of the study, without any impact on TPOAb, T, and
T, hormone levels [36]. However whether this reduction in
TSH levels over a short period of time of 3 months trans-
lating to reduction in long term levothyroxine requirements
needs further evaluation in longer studies.

In a meta-analysis involving 344 patients with AITD,
Vitamin D supplementation was associated with significant
reductions in TPOAb and TgAb titers at 6 months follow-
up [37]. In a RCT involving 251 apparently healthy indi-
viduals, low dose vitamin supplementation (400 IU/day and
1000 IU/day) as compared to placebo did not result in any
significant change in TPOAb and TSH titers at 16 weeks of
follow-up [38]. Limitations of this study include the fact
that most of the patients in these studies were healthy indi-
viduals without AITD and had TPOADb titers in the normal
range. Also the serum 25(OH)D levels in the supplementa-
tion groups increased from 26 to 49 nmol/I at the end of the
study, which continued to be in the Vitamin D deficiency
range [38]. It can be said that the very low dose Vitamin D
used in this study, did not result in any meaningful changes
in the serum 25(OH) D, and hence no meaningful changes in
TPOAD titers were expected. This study also highlighted that
blanket blind Vitamin D supplementation in people without
AITD may not have any meaningful impact on TPOAD titers
and TSH levels. However, whether this beneficial impact on
TPOAD titers following Vitamin D supplementation actually
translates to a lower levothyroxine requirement in the long
run is not known and needs long-term follow-up studies. In
this regard, it is interesting to consider that in a small study
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from Iran, it was noted that Vitamin D supplementation
over 12 weeks in people with primary hypothyroidism was
associated with an independent reduction in serum TSH
levels. However, a reduction in levothyroxine requirement
was not documented in this study [39].

Vitamin D through VDR has both direct and indirect
effects on cellular proliferation, differentiation, apoptosis,
inflammation, invasion, angiogenesis, and metastasis [40].
Calcitriol increases the expression of cyclin dependent ki-
nase inhibitors (CDKI), which have potent negative impact
on cell proliferation [41]. Vitamin D influences microRNA
expression which also has an additional negative influence
on cell growth and proliferation [42].

Calcitriol induces caspase expression along with other
pro-apoptotic proteins (BAX, BAK, and BAD), thus pro-
moting apoptosis of tumor cells [43]. Calcitriol has been
shown to inhibit the proliferation of thyroid cancer stem
cells [44]. VDR polymorphisms has been demonstrated to
have an impact on Vitamin D metabolism in thyroid tissue,
which may modulate the anti-tumor effect of Vitamin D
in papillary thyroid cancer (PTC) [45]. VDR expression in
human thyroid cancer cells has been linked to increased
ECM protein-1 (ECM1) and type Il trans-membrane se-
rine protease-4 (TPMRSS4) expression, which are tissue
markers of increased local invasion and metastasis, high-
lighting the potential role of Vitamin D analogues in down
regulating VDR and thus having a beneficial impact on
thyroid cancer [46]. Lower circulating levels of calcitriol
have been documented in patients with differentiated thy-
roid carcinoma [47].

Conclusions

A large volume of medical literature is available from
cross-sectional and observational studies linking Vitamin D
with thyroid autoimmunity. Data from interventional studies
documenting beneficial effects of Vitamin D supplementa-
tion on thyroid autoimmunity is also available, but lesser
than that from cross-sectional and observational studies.

Limitations of these interventional studies include small
number of patients evaluated, heterogeneity of dosage and
preparation of Vitamin D used in these studies, short dura-
tion of follow-up, and end points primarily being reduction
in titers of thyroid auto-antibodies.

Data on whether correction of Vitamin D deficiency in
AITD results in reduction in the requirement of levothy-
roxine or carbimazole in hypothyroidism or Graves’ disease
respectively is not available. Hence there is an urgent need
for large, multi-centric studies to evaluate the impact of Vi-
tamin D supplementation on meaningful long-term clinical
end points in AITD.

Similarly, in spite of large volume of literature available
linking Vitamin D deficiency, VDR gene polymorphisms,
calcitriol metabolism with thyroid cancer, there is scant data
from interventional studies on the same, which should be
the major area for research in the next decade.
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conflicts of interests and their own financial interest that
might be construed to influence the results or interpretation
of their manuscript.
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BAH3Y «byKOBUHCHKIN ASPIKABHN MEANYHWV YHIBEpCUTET», M. YepHiBuj, YkpaiHa

BnaAue 3a6e3neyeHHs BitamiHom D
HA ABTOIMYHHUI CTAH LLMTOMOAIGHOT 30A03U

Pe3tome. Axmyaavnicms. Tlonpu Belukuii o06CAr HAHMX, LIO
MOB’sI3yI0Th BiTaMiH D i3 ceplieBO-CYyIMHHOIO 3aXBOPIOBAHICTIO,
aBTOIMYHITETOM, paKOM Ta MPAKTUYHO KOXKHOIO CUCTEMOIO Opra-
HiB, B3a€MO3B’ 130K MiX BiTaMiHOM D Ta IUTONOMiIOHOIO 327103010
3aJIMIIAETHCS MEHII BiTOMMM acIeKTOM Yy KJiHIYHIM MpaKTUILi.
[TprunHOIO aKTUBHOrO BIUIMBY BiTaMiHy D € Toii dakr, 110 pe-
uentopu Bitaminy D (VDR) poamillieHi npakTMUHO B KOXHiii TKa-
HUHIi Ta CUCTeMi OpraHiB opraHiaMmy. Mema: BUCBITIINTHU JaHi Cy-
YyacHOI JliTepaTypH Ipo BIUIMB BiTamiHy D Ta iioro 3abe3nedyeHHs
Ha aBTOIMYHITET ILUTOIOMIOHOT 3a703u. Mamepiaau ma memoou.
[MocunanHs Ha 1eit orysig Oy BU3HAYEHi 3a JOIMOMOTOIO TI0-
myky B PubMed 3a crattsimu, omy6aikoBaHuMu 3 2015 poky 1o
BepeceHb 2020 poKy, i3 BUKOPUCTAHHSIM TEPMiHIB «IIATOMNOAIOHA
3a103a» Ta «BitaMiH D». Pesyasmamu. 3apeecTpoBaHO BipOTiIHY
00epHEHY KOPEJIAILIiI0 MK aHTUTIJIAMM 0 TUPEOITHOI TIepOKCHUIa-
3u (AT-TITO) Ta BMicToM 25-rinpokcuBitaminy D (25(OH)D) y
cupoBartiii kpoBi. HasiBHicTb mo3utuBHuX TUTPiB AT-TI1O Ginbii
nouupeHa B oci6 i3 aedinurom Bitaminy D. YV Bennkomy oOcsi-
31 MEIUYHOI JIiTepaTypy HABOASTLCS PE3YJIBTATU CITOCTEPEXKHUX

laHbKkB U1.B.

JTOCJTIIKEHb, 1110 MTOB’I3yI0Th BiTaMiH D 3 aBTOIMYyHITETOM IIMTO-
1oi6HO1 3ay1031. TakoX HaBOASTHCS JaHi iIHTEPBEHIIITHUX TOCTi-
IKEHb, IO MiATBEPIKYIOTh ITO3UTUBHUI BIUTUB BiTamiHy D Ha aB-
TOIMYHITET IIMTOMNOAIOHOI 3a7103U. KOpoTKOTepMiHOBUIT MpUitoM
BHMCOKMUX J103 ITepOpaIbHUX 1006aBOK BiTaMiHy D cripusie 3MeHIIeH-
Hio TuTpiB AT-TI10O. [deski nonimopdizmu rena VDR nos’si3aHi 3i
30i/IbIIIEHHSIM BUMAIKiB aBTOIMYHHUX PO3JIaIiB IIUTOITOMIOHOT 3a-
J1034. [1aHi po Te, Yu Npu3BOAUTH KOpeKilis aediuuty Bitaminy D
MPY aBTOIMYHHMX PO3JIaiax IIMTOIMOMIOHOI 371031 1O 3HVKEHHS
oTpedu B JIEBOTUPOKCUHI 200 KapOiMazoJli BiAMOBIIHO MPH Tillo-
THpeo3i ado xBopoObi IpeiiBca, BincyTHi. Bucnosxu. He3Baxaioun
Ha BeJIMKU 00CSIT MEAUYHOI JliTepaTypy 3 o0cepBalliiiHUX JOCITi-
IDKEHb, B SIKUX TMOB’SI3yI0Th BiTaMiH D 3 aBTOiMyHiTeTOM I1IMTO-
MO/1iOHOT 3aJ103U, BiZICYTHI BaXKJIMBI KOHKPETHI KIIiHIYHI JaHi TIpO
BIUIMB JIOIaTKOBOTO MpU3HAaYeHHS BiTaMiHy D Ha OCHOBHI KJTiHiu-
Hi KiHIIeBi TOYKM NIPU KX po3iafax. Lle moBUHHO 6yTH OCHOBHOIO
ceporo nocimkeHb y HAaCTYITHOMY J€CSTUIIITTI.

KirouoBi cioBa: mmrononioHa 3amo3a; aBTOIMYHITET; BiTa-
MiH D; orisin

BI'Y3Y «byKOBUHCKUK rOCYAQPCTBEHHbIN MEAVNLMHCKU YHUBEPCUTET», I, YHepHOBLbI, YKpAUHQ

BAusHue o6ecneyeHmns ButammHom D
HO AYTOMMMYHHOE COCTOSIHUE LUTOBUAHOMN YXeAe3bl

Pe3iome. Axmyaavnocms. Hecmotps Ha GoblLoil 00beM IaH-
HbIX, CBSI3bIBAIOLIMX BUTaMUH D C cepaeuHO-cocyaucToit 3a00-
JIEBAEMOCTbIO, ayTOMMMYHUTETOM, PAaKOM M TIPAaKTUYECKM Ka-
JKJIOM CHCTEMOI OpraHOB, B3aUMOCBSI3b MEXIy BUTAMUHOM D u
LIMTOBUIHOM KeJIe30i OCTaeTcsl MeHee U3BECTHBIM acrleKTOM B
KJIMHWYECKOM mpakTuke. [IprMunHO aKTUBHOTO BIUSIHUSI BUTA-
muHa D sBisiercst ToT daxkT, uto peuentopsl ButamuHa D (VDR)
pa3MelIeHbl IPaKTUYECKN B KaXKIOil TKAaHU M CHCTEME OpraHoOB
opraHusMma. Ileas: 0OCBETUTb JaHHBIE COBPEMEHHOI JINTepaTyphbl
0 BIMSIHUM BuUTamMuHa D M ero oGecrieyeHUsT Ha ayTOMMMYHU-
TET IIUTOBUIHON XeJe3bl. Mamepuaavt u memodst. Victounnku
3TOro 0030pa ObLIM OMpeneeHbI ¢ TTOMOIIbIO TTorcka B PubMed
MO CTaThsIM, OIy6iauKoBaHHbIM ¢ 2015 roma mo ceHTsioOph 2020
roja, ¢ WCIIOJb30BAaHMEM TEPMUHOB <«IIIMTOBMIHAS Keje3a» U
«ButaMuH D». Pe3yassmamst. 3apervuctpupoBaHa IOCTOBEpHasI
oOpaTHasi KOppeJsiliisl MEXIy aHTUTeJaMU K TUPEOWIHOMW Iie-
pokcunase (AT-TI10) u conepxxanuem 25-runpokcuButammaa D
(25(0OH)D) B ceiBopoTKe KpoBHU. Hanmune MoToKUTEIbHBIX TH-
TpoB AT-TIIO Goiee pacrpocTpaHeHO y ULl C Ae(PUIIUTOM BU-
TamuHa D. B 6oibiioM 00beMe MEAULIMHCKOM JIMTepaTyphl MPU-
BOJIAITCSI Pe3YJIbTaThl HAOIIOAATEIbHBIX UCCIISIOBAaHMIA, CBSI3bIBA-

IOIIUX BUTaMMH D ¢ ayTOMMMYHHUTETOM IIUTOBUAHON >KEJE3Bbl.
Takxe mpUBOASTCS JaHHbIE UHTEPBEHIIMOHHBIX MCCIIEIOBAHUIT,
TMOATBEPXKIAIOIINX TOJOXUTEIbHOE BIWsSHUE BUTamMuHA D Ha
AyTOUMMYHUTET IIIMTOBUIHON KeJyie3bl. KpaTKoCcpouyHbIil mpuem
BBICOKMX /103 MEpOpabHBIX 100aBOK BUTaMuHa D coneiicTByet
yMmeHblueHuio TUTpoB AT-TITO. Hexkortopsle nomumopdusmbl
reHa VDR cBsi3aHbl C yBeJIMUYEHHEM CIIydyaeB ayTOUMMMYHHBIX
pacCTpONCTB LIMTOBUIHOI >Kese3bl. JlaHHble O TOM, MPUBOAUT
JIi Koppekuust aeduuuTa Butrammaa D npu ayToMMMyHHBIX pac-
CTPOMCTBAX IIUTOBUIHON XeJe3bl K CHUXKEHUIO IMMOTPEeOHOCTH B
JIEBOTUPOKCUHE WU KapOMMa30Jie COOTBETCTBEHHO NP TUTIOTHU -
peose unu 6ose3Hu IpeiiBca, OTCYTCTBYIOT. Bbigodsr. Hecmotpst
Ha 60JIbILIO 00BbEM METULIMHCKON JTUTEPaTypPhI 10 00CEPBALIUOH-
HBIM UCCJIEIOBAaHUSIM, B KOTOPBIX CBS3BIBAIOT BUTaMUH D ¢ ayTo-
VMMYHUTETOM IIUTOBUIHOM Kejie3bl, OTCYTCTBYIOT BaXHbIE KOH-
KpETHbIE KIMHUYECKUE NAaHHbIE O BIUSHUM TOMOJHUTEIBHOIO
Ha3HaueHus: BUTaMruHa D Ha OCHOBHbIE KJIMHUYECKUE KOHEUHbIE
TOYKU TIPU BTUX PACCTPOMCTBAX. DTO MOJKHO OBITH OCHOBHON
cepoii uccaenoBaHui B CIEIYIONIEM I€CITUICTUM.

KnioueBbie c10Ba: muToBUIHAS Kelie3a; ayTOMMMYHUTET; BH-
TamMuH D; 0630p
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PomaHeHkKko |.1O.
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MQO3 Ykpainu, m. Kui, YkpaiHa

AVHAMIKO NOKA3HUKIB
NCUXOEeMOLIMHOro CTAHY XIHOK —
BHYTPILUHbO NepeMilLeHnX ocib
I3 3arpo3o1o nepepmBAHHS BATITHOCTI
HO POHI KOMNMAEKCHOrO AiKYBOHHS

Pe3tome. AkTyanbHicTb. BariTHicTb € cTaHOM NigBULLEHOT ypas3mBOCTI A4S PO3BUTKY TpUBOru i genpecii,
LO € HaviNnoLUMPEHILLUMMMN MCUXIYHUMYM po3niagamu nif 4Yac BariTHOCTI Ta micsisi nonoris. bin3bko 54 % XIHOK
Big4yBaroTb TPUBOTrY MPOTSArOM YCbOro aHTeHaTasibHoOro rnepiogy, AenpecuBHi po3nann BUsABAIOTLCA Y 34 %
XIHOK. 3a gaHnmun fesikux aBTopis, MOPYLUEHHS CHY, Ha sIKi ckapxaTtbcs Big 11,5 4o 85 % BaritHux, MOXYyTb
BMMBATU HA BUPAXEHICTb aHTEHATAasIbHUX | MOCTHATaIbHUX AerPeCcuBHUX | TOUBOXHMUX CUMMTOMIB, & TAKOX Ha
akyLuepcobKi peaynbratn. MeTta: oyiHNTh e(beKTUBHICTb KYpPCY KOMIMIEKCHOIO JliKyBaHHSs XIHOK i3 3arpo30to re-
pepviBaHHs BariTHocTi (31B), ski npoxuBaroTb B JlyraHChbKivi 061acTi Ta MaroTb CTaTyc BHYTPILLUHLO nepemile-
Hux oci6 (Bl1O), Ans yaocKoHaneHHs nikyBanbHO-NpoinakTuYHnX 3axogiB 1a npo@inakTMKu akyLUepCbKux i
nepuHartasnbHux ycknagHeHs. Matepiann ta merogmn. O6¢ctexeHo 22 nayieHTku B 1 i ll TpumecTpax, ki nepeby-
Basm Ha ctayioHapHoMy JlikyBaHHI 3 npusogy 3B y 3aknagax 0XopoHu 340poB’sa JlyraHcbkoi obnacTi Ta manu
cratyc Bl1O. BariTHi meTogom Bunagkosoi Bubipku 6y poanogineHi Ha nigrpynv (1a i 16); xiHku nigrpynv
16 gonatkoBo oTpUMYyBasn JliKyBaHHA 3 BUKOPUCTaHHSAM L-apriHiHy, MarHito naktarty aurigparty i nipugokcuHy
rigpoxsnopugy npoTsaroM ABOX TUXHIB, @ TaKOX BiTaMiHHO-MiHeparibHuii KoMmraekc. KniHiko-akylLuepcbke Ta rcu-
XOMETPUYHE 06CTEXEHHS MPoBOANIIOCA [0 i nicss NiKyBaHHSA. [ns oyiHKu piBHS TPUBOXHOCTI 3acTOCOBYBan
Tect Cninbeprepa, AenpecuBHUX NposiBiB — onuTyBanbHUK beka, BeretatMBHMUX pO3/aniB — ONUTYBasIbHUK
O.M. BeviHa, SKOCTi CHY — OnUTYBasIbHUK SIKOCTi CHY LIeHTpy COMHOIOrIi, BU3Ha4am KOHUeHTpawii nporectepo-
Hy Ta marHito. Peaynbtatu. [licns npoBefeHoro nikysaHHs 6y/10 Bifj3Ha4eHO CTaTUCTUYHO BIPOrigHE 3HUXXEHHS
MOKa3HWKIB peaKTUBHOI TPUBOXHOCTI, AENPECUBHUX MPOSABIB, BEreTatTuBHUX pPo3nagiB, NoKpaLLeHHs napame-
TPIB CHY, MiABULLEHHSI KOHLEHTpauii nporectepoHy B OO6CTEXeHuX rpynax 1a marHito B rpymni 16. [Noka3Huk
OCOOUCTICHOI TPUBOXXHOCTI Ta KOHLEHTpaLisi MarHito B rpyri 1a nicsis 3akiH4YeHHS JiKyBaHHS BipOrigHoO He 3MiHU-
smcs. BUCHOBKMW. JliKyBaHHS i3 3aCTOCYBaHHAM L-apriHiHy, MarHito naktarty gurigpary, nipyugokcuHy rigpoxsio-
puay Ta BiTaMiHHO-MiHepasibHOro KOMIJIeKCY NoKasasio BUCOKY €QPeKTUBHICTL LLJOJO 3HUXKEHHS] BUPAXXEHOCTI Ta
4acToTV NMCUXOEMOLIiIHNX po3nagiB y XIHOK — BHYTPILLHbO nepemilyeHux oci6 i3 3IB. 3HUXeHHs MoKa3HUKIB
pPeakTUBHOI TPUBOXHOCTI, AENPECUBHUX pO3/1ajiB, BeretatuBHUX MposiBiB, MOMNEeHHS napameTpiB SKOCTI CHY
MOXYTb CITYXUTU KpUTEPIAMU ePEKTUBHOCTI MPOBEAEHOIO JIiKYBaHHS.

Kno4oBi cnoBa: BHyTpiLLHLO nepeMiLLieHi 0cobu; BariTHICTb,; 3arpo3a nepepuBaHHs BariTHOCTI; ICUXOeMOL|ivi-
Hi po3naaw; NiKyBaHHS
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Bctyn

3riiHO 3 BU3HAYEHHSIM, BHYTPIllIHbO MEPEMillleHi 0CO-
ou (BI1O) — e ocobu abo rpynu ocib, sIKi Oyau 3MyIIeHi
MOKMHYTH MiCLIe CBOTO MPOXMWBAHHS, 11100 YHUKHYTH Ha-
CJIiIKiB 30pOifHOTO KOH(IIIKTY, CUTYyallili reHepali30BaHO-
o HAaCWJIbCTBA, TIOPYIIEHb TpaB JIOAWHU, i SIKi He Tepe-
THYJIM MiXKHAPOJHO BU3HAHU Iep>KaBHUI KOPJOH KpaiHU
[1]. Tlepemimeni ocobu 3a3Buyaii MaiOTh OUIBII BMCOKI
MOKa3HUKU JIEMPECUBHUX i MOCTTPaBMAaTUYHUX CUMIITO-
MiB, Hi>K HAaceJIeHHS 3 iX BJIaCHUX €THIYHMX I'PYII, a TAKOX
HaceJIeHHSI TIpUiiMalourX PerioHiB, 10 SIKUX BOHU Tepece-
JISTI0ThCA [2].

BaritHi gyXe cripuiiHATINBI 10 pi3HUX BIUIMBIB Ha-
BKOJIMIIIHBOTO CE€peAoBUIIA. Y MepioJ BariTHOCTI XiHKa
CTUKAETHCS 3 HOBUMMU aJanTalilHUMU 3aBIaHHSIMMU,
IUISI BUPILIEHHS SIKMX MOTpiOHAa aKTMBHA OCOOMCTiCHA
nepedynoBa. Bim 3maTHOCTI MailOyTHBHOI MaTepi amek-
BaTHO MPOSIBJISITU CBOIO MOBEAIHKY, PEryJrOBaTHU CBIiil
MCUXIYHUIA CTaH, aganTylUYUCh 10 YMOB KPU30BOI CH-
Tyalii, 3aJeXUTh MCUXidYHE O0JIaromojayJydssi B aHTEHa-
TaJbHOMY IIepiofi. BariTHicTh € cTaHOM MigBUIIEHOI
ypasIuBOCTI IJISI PO3BUTKY TPUBOTU i JAempecii, SKi €
HaWTOMMUPEHIMNMY MICUXIYHUMU po3JIafaMM i 4ac
BATiTHOCTI Ta Tic/Is MOJOTiB. IX CUMIITOMU MOXYTb Ba-
piloBaTH Bim JIETKOI JO TSXKKOTO CTYHEHS I € cepiio3-
HOIO NTPOOJIEMOIO 7151 TPOMAJICHKOTO 310POB’S B YChOMY
cBiTi [3—8].

Pesynbratu nocnimxens A.M. Lee ta criiBaBT. [9] moka-
3aJTu, 1110 OJIU3BKO 54 % KiHOK BiIYyBarOTh TPUBOTY IIPOTSI-
TOM YChOTO aHTEHATAJIbHOTO Tepiojy, IeMPEeCUBHI po3aan
BUSIBJIAIOTBCA Y 34 % KiHOK. 3a JaHUMM CUCTEMATUYHMX
OIISIAIB i MeTaaHali3iB, MOIIMPEHICTh TPUBOXKHOCTI Oyia
BUIIE B KpaiHax i3 HU3bKWUM i CepeJHIiM piBHEM IOXOIY
[10]. ¥V HauioHansHUX HacTaHOBax BenukobpuTaHnii, Crio-
nydenux Il rariB Amepuku, Kanagu Ta ABcTpatii makpec-
JIeHa BaXJIMBICTh BUSIBJICHHSI Ta JIIKyBaHHS JTOTIOJIOTOBOT
TPUBOTIHM i Aemnpecii, 10 Oyae i MpogiTaKTUKOIO IiCIISIIo-
Jorosoi menpecii [11—13].

CoH Binirpae BaxkjiuBy pojib y (Gi3UY4HOMY i ICUXIYHO-
MY 3I0pOB’i BariTHOI XiHKM [14, 15]. 3a maHuMu OesIKuIX
aBTOPiB, Ha MOPYIIEHHS CHY cKapxaTbes Bim 11,5 mo 85 %
BaritHuX [16—18]. Ha myMKy HU3KM aBTOpiB, aHTEHATaIbHI
MOPYIIEHHSI SIKOCTi CHY MOXKYTb BIUIMBAaTH Ha BUPAXKEHICTh
aHTeHATaJbHUX 1 MOCTHATaJIbHUX ACMPECUBHUX i TpHU-
BOXXHUMX CUMIITOMIB, a TaKOX Ha aKyllIepChbKi pe3yJbTaTh
[19-21].

OcTaHHIMM POKaMM KiJIbKICTb JOCTiIKEHb, IIPUCBSTIC-
HUX BUBYEHHIO ITICUXOEMOIITHOTO CTaHy BariTHUX >XKiHOK i3
3arpo301o0 nepepuBaHHs BaritHOCTi (3I11B), 30iabLIyeTHCS.
IIpore HemocTaTHHO BUCBITIEHI MUTAHHS MEHEIKMEHTY
TMCUXOEMOLIMHUX MPOSBIB BariTHUX XIHOK i3 3arpo3010
TepepruBaHHs BaTriTHOCTI, SIKi 3a3HaJIM BIUIMBY 30pOITHOTO
KOHQJIKTY Ta MalpTh CTaTyC BHYTPILIHBO TEPEMIllIEHUX
oci6 (BITO).

Mera AOCHiZKEHHS: OL[IHUTU KYpC KOMILJIEKCHOTO Jii-
KyBaHHS KiHOK i3 3arp03010 MepepuBaHHsI BariTHOCTI, SIKi
MIPOXMUBAIOTh B JIyraHchKilt 001aCTi Ta MalOTh CTaTYC BHY-
TPIIIHBO TEPEMILIEHUX OCi0, I YAOCKOHAJIEHHS JIiKy-
BaJIbHO-MPOMITAKTUYHUX 3aXOdiB Ta MPOPiIaKTUKK aKy-
LIEPCHKUX i IepUHATATbHUX YCKIaIHEHbD.

MarTtepiaAu Ta meToamn

VY nocnigxeHHi B3suiM yyactb 22 naiieHTku B I i 11 Tpu-
MecTpax, sIKi repeOyBajiu Ha CTalliOHAapHOMY JiKyBaHHIi 3
MPUBOJLY 3arpo3u TiepepUBaHHS BaTiTHOCTI B JlikapHsx JIy-
raHcbkoi oonacTti B 2015—2017 poxkax ta maiu cratyc BIT1O.
[Mepen mouatkom OOCTEXEHHSI KOXKHA JOCHiIXXKyBaHa TijI-
nucaja iHpopMoBaHy 3rofy naiieHTa Ha MPOBEACHHS Hia-
THOCTHKMU, JIIKyBaHHS i1 00pOOKY IepCOHATbHIX TaHUX.

HocnimkeHHs1 Oylv NMpoBeaeHi 3 TOTPUMaHHSIM OCHO-
BHUX 0iO€TUYHUX HOPM i BUMOT [eJIbCiHChKOI AeKIapallii,
npuitHgaTol [eHepanbHOW0 acambiieeto BeecBiTHROT Meany-
Hoi acouiauii, Konsenuii Pagu €Bponu npo mnpasa Jio-
nuHU Ta GiomenuuuHy (1977), BiAMOBIZHOTO MOJOXEHHS
BOO3, MixHapoaHoi paiy MeIMYHUX HAyKOBUX TOBa-
puctB, MixHaponHoro kojaekcy MeanuHoi etuku (1983) i
Hakaszy MO3 Ykpainu Ne 690 Big 23.09.2009 p.

[IpoBeneHHs nocaimkeHHs OyJ10 CXBaJeHO JOKaJIbHUM
HAyKOBUM ETUYHMM KOMITETOM YKpPaiHChKOTO HayKOBO-
MPaKTUIHOTO LIEHTPY €HIOKPUHHOI Xipyprii, TpaHCIUIaH-
Talii eHIOKPMHHMX opraHiB i TKaHuH M O3 Ykpainu (mpo-
tokoJst No 4 Bim 20.04.2019 p.). KoxHa XxiHKa oTpumyBaja
NOKJIagHy iH(opMallilo Mpo IpoBeneHe AOCTIIKEeHHS Ta
JlaBajia MMCbMOBY iH(hOpMOBaHY 3rojly Ha y4acTb.

KputepissMu BKIIIOUYEHHSI B OCHOBHY TPYITy OYyJIU: CTaTyC
BI1O, HasgBHICTb CUMIITOMIB 3arpO3JIMBOTO IIepepUBAHHS
BaritHOCTi, | i Il TpuMectpu recraitii. CrioctepekeHHSs i
KJIiHiYHe OOCTEXEHHS XXiHOK MPOBOAWIMCS BiAIIOBIIHO
0 peKOMeHalliii, BUKjIaaeHux y Hakazax MO3 Ykpainu
Ne 417 Bim 15.07.2011 p. «IIpo opranizauito amOynaTop-
HOI aKyIIepChKO-TiHEKOJIOTiYHOI JTOIMMOMOIM B YKpaiHi» i
No 624 Bin 03.11.2008 p. (xriHivHUI TTpoTOKOT «HeBUHO-
LIIlyBaHHS BariTHOCTi»). IlallieHTKM METOIOM BUITaIKOBOI
BUOiIpKM Oynu posnoaijieHi Ha minrpynu (la i 16); XiHKu
minrpynu 16 Ha 1oAaTOK 10 Teparlii BiiMoBiAHO 10 3arajb-
HOTIPUUHATUX PEKOMEHAIlill OTPUMYBAJIM JIIKyBaHHS 3
BUKopuctaHHsM L-apridiny (100 My BHYTpillHLOBEHHO
KparejJbHO OAMH pa3 Ha mo0y mpotsarom 10 nHiB), Mar-
Hito nakrary aurinpaty 470 mr (110 eKBiBaJIEGHTHO Mar-
Hito 48 Mr), i MPUIOKCUHY TiIPOXJIOPUIY 5 MT IIPOTSITOM
IIBOX THKHIB, a TAKOXK BiTaMiHHO-MiHEpaJIbHUI KOMILIEKC
(1 TabneTka Ha 100Yy), 10 CKJIaay SIKOTO BXOISTh: BiTaMiH
B, — 1,6 mr, Bitamin B, — 1,8 mr, Bitamin B, — 2,6 mr, Bi-
TaMiH B, — 4 MKT, BiTamin A — 3600 MO, sitamin C (y Bu-
ISl Kasbllito ackopOaty aurinpaty) — 100 wmr, BiTamiH
D, — 500 MO, Bitamin E — 15 M1, KaJIbLil0 NAHTOTEHAT —
10 mr, 6iotmH — 0,2 M1, HiKoTmHamig — 19 M1, QomieBa
kuciaora — 0,8 mr, KanbLiit — 125 mr, marniii — 100 mr,
dochop — 125 mr, 3ami30 — 60 Mr, UIMHK — 7,5 MrI, Mapra-
Heub — 1 Mr, Migb — 1 M. Tlepen mpu3HayeHHSIM Tepartii
naiieHTKaM HajaBaiacs iHdopMallisi Mpo MeTO/ JIiKyBaH-
HsI, MOXJIMBI TTOOiIUHI edekTn il yckinamHeHHs. BciMm Ba-
TITHUM 10 i TicJis JiKyBaHHSI OyJIO MPOBEACHO KOMILIEK-
CHE TOCJIIXKEHHS, 10 BKIIIOYAIO KIiHIKO-aKyIIepChKe Ta
TICUXOMETPUYHE OOCTEKEHHS, BU3HAYEHHSI KOHLIEHTpallii
MPOrecTepoOHy iMyHO(PEPMEHTHUM METOAOM, KOHIIEHTpa-
i1 Mg ioHOCeJIEeKTUBHUM METOIOM.

OlliHIOBaJIM piBeHb PeaKTUBHOI Ta OCOOMCTICHOI TpHU-
BOXHOCTI i3 3acTocyBaHHAM TecTy Crinbeprepa y MOIU-
(ikauii Xanina, 1o cknanaetscst 3 40 TBepAKeHb, MepIii
20 3 IKMX CIIpsSIMOBaHi Ha BUSIBIICHHSI CTYIIEHSI peaKTUBHOI
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TpuBOoXHOCTI (PT), iHmmi 20 — Ha BUSIBIEHHS 0COOMCTiCHOL
TpuBoxHocTi (OT). Pesynbrar menuie 30 6aiiB Bianosinae
HU3bKOMY piBHIO, 31—44 Ganu — cepeaHbOMY PiBHIO i ITO-
Haz 45 6ajliB — BUCOKOMY PiBHIO TPMBOXHOCTI [22].

[ BU3HAUYEHHST PiBHSI JEMPECUBHUX IPOSIBIB BUKO-
PUCTOBYBaJI OMUTYBaJbHUK beka, mo ckiamaeTbes 3 21
TPyl TBepIKeHb, B KOXHiil Tpeba BUOpaTU OOHE, Bil-
MoBigHe MeBHOMY Oairy. Pe3ynbrar OLiHIOETHCS 32 CyMOIO
6aniB. HopManbHe 3HaueHHs nopiBHIOE Bim 0 mo 9 Oaris,
M’SIKWM cTymiHb nemnpecii — 10—15 GaniB, momipHuii cTy-
mHb — 16—19 6aniB, cuabHMil cTyninb — 20—29 Gauris,
yKpaii BupaxeHa aenpecis — 30 6anis i Bue [23].

HagBHicTs o3Hak BeretatuBHOI aucdyHkiii (BJI)
BCTaHOBJIIOBAJIM 3a JIOTIOMOTOI0 OMUTYBaJIbHUKA ISl BU-
3HaYeHHs BeretaTuBHOI aucyHkuii O.M. BeiiHa, 110
cKiagaeThbes 3 11 3anmmUTaHb, MO3UTUBHA BiIOBIAb Ha SKi
OLIIHIOETHCS BiJ 3 10 7 GasliB 3ajIe>KHO Bill 3HAUYMMOCTI 3a-
nutaHHa. [Ipy migpaxyHKy KiJIBKiCTh OalliB ITiICyMOBY-
erbes. Cyma GantiB moHas 15 cBiIuUTh PO HAsIBHICTh Be-
reTaTUBHUX po3aamdiB [24].

IMTapameTpu cHy BUBYaJIM 3a JOTIOMOTOIO aHKETU Oajib-
HOI OLIIHKM CYO’€KTMBHMX XapaKTepUCTUK cHY LleHTpy
coMHoJtorii. ONMUTYBaJbHUK CKJIAOa€Thcd 3 6 MUTaHb, 3a
SIKUMM OLIIHIOIOTh TaKi MOKa3HUKU: Yac 3aCUHAHHSI, TPU-
BaJIiCTh CHY, KUIbKICTh HIYHMX IIPOOYIKEHb, SKICTb CHY,
KiJIbKICTb CHOBMIiHb, SIKiICTb PAHKOBOTO TMPOOYIKEHHS.
KoxHa BianoBiab OLIHIOETBCSA 3a 5-0AJbHOIO WIKAJIOKO.
Cyma OaniB MmeHuie 19 Bigmosimae BUpakeHill iHCOMHIl,
cyma 6autiB BiJ 19 mo 21 BKasye Ha MEXOBMIl CTaH, cyma
noHan 22 6aau — BiACYTHICTh OPYILIEHD CHY [25].

g ctaTUCTUYHOT 0OpOOKM TaHUX BUKOPUCTOBYBAU
nporpamy SPSS Statistics v17 (IBM, CILA). Hopmanb-
HICTb pO3MOMiTY MaHUX KiJIbKiCHOTO TUITy BM3Hayalud 3a
noroMoroto kputepito Illanipo — VYinka. 3piiicHioBaIn
OLIIHKY BipOTiZHMX BiZMiHHOCTEH 3a JOIIOMOTOIO Hellapa-
MeTpuyHoro Tecta ManHa — VYiTHi IJ11 He3aJeXHUX BU-
0ipok Ta KpuTepito BinkokcoHa ns 3anexHux rpym. Jlaxi
nonaHi y Bumisiai Me (Q1-Q3), ne Me — meniana, Q1 —
25-i1 xBapTuib, Q3 — 75-ii kBapTUIb. KpuTnuHMii piBeHb
3HAYYIIOCTI IPU IIePeBipli CTATUCTUIHMX TIiIlOTe3 IIPHii-
manu 3a 0,05.

PesyAbTaTH

CepenHiit Bik XiHOK rpynu la craHoBuB Me (Q1-Q3)
26,00 (23,00—32,25) poky, rpynu 16 — 26,50 (25,00—
28,75) poxy (p =0,974). Ingexc macu tina (IMT) 6yB 21,29
(20,39—-24,09) xr/m?i 22,40 (20,48—27,49) kr/m? Binrosin-

Ho (p = 0,418). Bik 6inbmrocti manieHTok 0yB 20—30 pokiB
(6 (60,00 %) i9 (75,00 %) ocib BiAMOBiAHO), TOOTO LIi XKiH-
KU CKJIaJal0oTh HAMOIIBIN aKTUBHY Ta Mpale3aaTHy 4acTu-
HY HaceJIeHHs. Y 3apeecTpoBaHOMY ILII00I mepedyBaim 8
(80,00 %) i 10 (83,33 %) iHOK BiAIMOBiIHO.

Meniana Biky MeHapxe B rpymnax craHoBwia 13,00
(12,00—14,00) i 13,00 (12,00—14,00) pokiB BiaIOBigHO.
IMonoru B anamue3si oyau y 4 (40,00 %) i 6 (50,00 %) ma-
LIEHTOK, IITY4Hi abopTh 3apeectpoBaHo y 3 (30,00 %) i 4
(33,33 %) nauieHTok, MUMOBLIBHI a0opTy — y 2 (20,00 %)
i2 (16,67 %) >XiHOK BiIIIOBiTHO.

Cepen TmiepeHeceHUX TiHEKOJOTiYHMX 3aXBOPIOBaHb
HapyacTilmmMu Oyad IICeBHOEpO3ii IMMUKM MaTKu — 2
(20,00 %) i2 (16,67 %) ocobu BiAMOBIAHO, CANTBITIHTOO(MO-
put — 1 (10,00 %) i 1 (8,33 %) ocoba BiAMOBIAHO.

Ilin yac anani3zy eheKTUBHOCTI JIiKyBaHHSI B 00CTe-
KEHMX Tpyrax OyJ0 BiI3HAu€HO CTaTMCTUYHO BiporimaHe
3HIKEHHS noka3HukiB PT, nenpecuBHux posnaiis, Bere-
TaTUBHUX TPOSIBIiB, TMOKPAIIUINCS TTOKA3HUKU SIKOCTi CHY.
IMokazuuk OT y rpymi la micis 3aKiHYeHHS JTiKyBaHHS Bi-
porigHo He 3MiHuBc (Tab. 1).

V BariTHUX 000X TpyH ITiC/sl TPOBEACHOIO JiKyBaHHS
BUSIBJICHO TIO3UTHUBHI 3MiHU Y CTPYKTYpi BupaxeHocti PT
ta OT. Tak, y rpyni la kinbkictb Bunankis PT Bucoxoro
CTyNeHS B IMHaMIiLli 3Hu3w1acs B 1,7 paza, HU3bKUI piBeHb
peecTpyBaBcsl B 2 pa3u yacrTiliie, B TpyIi 16 — 3adikcoBaHO
3HMKEHHS B 5 pasiB Ta MiaBUILEHHS B 2,7 pa3a BiAIlOBiIHO
(puc. 1).

BcraHoBieHO, 110 XO4ya cepelHi MOKa3HUKW BMICTY
MPOTECTEPOHY Ta MarHilo Ha MOYaTKy Ta TIC/s JTiKyBaHHS
Oy;u B Mexax pedepeHTHUX 3HaUYeHb, OJHAK IiC/Isl OTPU-
MaHOI Teparlii piBeHb IIPOreCTEPOHY BipOriTHO 30iJIbIIINBCS
B 000X Tpyrax, 1110 MOXHa MOSICHUTU HasIBHICTIO MIPU3HA-
YEHOro MiKpOHi30BaHOT'O MPOreCTePOHY B KOMILJIEKCHOMY
JIIKyBaHHi, KOHIIEHTpALIisl MarHilo CTaTUCTUYHO 3HAYYyIIe
MiaABMIIMIACS TiUIbKK B Tpyti 16 (Tab. 2).

Crnin 3a3HaYUTH, 1110 TTOOAMHOKI CKapru Ha IMOTipIIeH-
HSl HACTPOIO, 3HVXKEHHS KOHLIEHTpAIlil yBaru Ta mpate-
30aTHOCTI, IMiABUILIEHY TPUBOXHICTh, IMOTipIIEHHS SKOCTi
HIYHOTO CHY MICJSI MPOBEACHOTO JIIKYBaHHS BUCYBaId 2
(20,00 %) xinku rpymu la.

O6rosopeHHs

CrorofHi mpobieMa HEBUHOIIYBaHHSI BariTHOCTI €
Ha/l3BUYaHO aKTyaJbHOIO B MEIMYHOMY Ta COLiaJIbHO-
My acriektax. 3a nanumu BOO3, yacTtota caMOBiIbHOTO
MepepuBaHHS BariTHOCTI Yy CTPYKTYpi YCKJIaJHEHb Mepe-

Ta6nuys 1. [lcuxomeTpu4Hi NOKasHUKN B o6CcTexxeHnx rpynax, Me (Q1-Q3)

Fpyna 1a (n = 10)

Fpyna 16 (n = 12)

Moka3Hukun - - - - - -
[o nikyBaHHs Micnsa nikyBaHHSA Jo nikyBaHHs Micnsa nikyBaHHSA
PT, 6anu 46,00 (34,00-52,00) | 41,00 (34,00-46,25)* | 52,50 (32,00-59,00) | 44,00 (30,00-51,00)*
OT, 6anu 49,50 (36,00-53,00) | 47,00 (37,50-51,25) | 46,50 (34,50-57,00) | 45,00 (34,25-55,75)*

PiBeHb penpecii, 6anu

8,00 (5,00~11,00)

6,00 (5,75-8,25)*

9,00 (6,25-12,75)

8,00 (6,25-9,00)*

MokasHuk B, 6anu

14,00 (10,75-30,50)

13,00 (10,75-15,75)*

17,50 (11,00-32,75)

15 (11,25-17,25)

FAKiCTb CHy, 6anu

18,50 (17,75-21,00)

21,00 (20,50-22,25)*

18,50 (16,25-19,00)

23,00 (21,00-23,00)"

lpumitka: * — piBeHb 3Ha4dyLocTi p < 0,05 3rigHo 3 Z-kputepiem BinKokcoHa Ans 3anexHUX rpyn rnpy nopiBHsAHHI
rpyn nayieHTiB 3a BignoBigHUMU NOKa3HUKaAMU B AUHAMILI.
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PucyHok 1. CtyniHb BupaxeHocTi PT ta OT y nopiBHioBaHux rpynax (%)

Tabnuys 2. lNoka3HUKK NporecTepoHy Ta marHiro y BariTHux gocnigxysanux rpyn, Me (Q1-Q3)

Mpyna 1a (n = 10)

Fpyna 16 (n = 12)

MNMokasHuKn :
J[o nikyBaHHs

Micna nikyBaHHSA

[o nikyBaHHSA Micna nikyBaHHsA

MporecTtepoH, Hmonb/n | 79,37 (71,06-91,61)

113,88 (99,79-1283,33)"

71,29 (51,97-82,55) | 101,69 (90,88-118,03)*

Mg, mmonb/n 0,76 (0,73-0,78)

0,85 (0,76-0,91)

0,78 (0,74-0,91) 0,93 (0,81-1,08)*

lMpumitka: * — piBeHb 3Ha4qyLjocTi p < 0,05 3rigHo 3 Z-kputepiem BinkokcoHa Ans 3anexHuXx rpyrn rnpu rnopiBHsHHI
rpyn nayieHTiB 3a BignoBigHUMU NOKa3HUKaMMN B AUHAMILI.

6iry BariTHOCTI gocsirae 15—20 % Ta CynpOBOIKYETHCS
TSDKKMMU HacJliIKaMM JUIsl 3arajlbHOTO CTaHy 310POB’S
KiHKM ¥ 11 penpoaykTuBHOI (yHKIii. B paHHi Tepmi-
HU recTauii (6—8 TuxHiB) BimoyBaeThes 40—80 % camo-
BibHMX BUKUAHIB, y II TpumecTpi — mpubnuszo 20 %,
B III Tpumectpi — 30 %. HeBUHOIIYBaHHST BariTHOCTI €
MOJIieTIONOTIYHMM CUHIPOMOM, Y PO3BUTKY Ta peaisaliil
SIKOTO OEpyTh Yy4acTb OCHOBHI CUCTeMHU OpTaHi3My mMare-
pi Ta mona. llsg maTosorisi 3yMoBJeHa MpUYMHAMM, 110
MOXYTh IiiTM a00 OJHOYACHO, ab0 IPUETHYBATHCI B
npolieci nmporpecyBaHHs BariTHocTi. Ha ocob6yiuBy yBary
3aCJIYTOBY€E PO3IJISii TOPMOHAJIbHUX aCTEKTiB 3BUYHOTO
HEBMHOIIYBaHHSI BariTHOCTI, OMHWM i3 TOJIOBHUX (hak-
TOpiB SIKOTO € HEAOCTaTHIiCTh JIOTEIHOBOI (ha3u ILIMKITY.
Bnacninok 11poro BimOyBa€TbCSI HEMOBHOLIHHUM PO3BU-
ToK ¢osikyna, rnepeayacHa iHAYKILsI Meio3y, BHYTpilll-
HbOMOJIIKYISIpHE Mepe3piBaHHS Ta JeTeHepallis OOLUTa,
B TO/IAJIBIIIOMY — HETIOBHOILIIHHE XOBTE TiJIO Ta 3HUXKEH-
Hs TIPOAYKIIii IIporectepony. o iHImx MexaHi3MiB ¢op-
MYBaHHSI HEIOCTaTHOCTI JIFOTeIHOBOI (a3 3apaXOBYIOTh
YpaXeHHSI PeLENTOPHOTO arnapatry €eHIOMETpilo, KOJIU
CJIN30Ba MaTKU He pearye Ha HOpMaJIbHUI PiBEHb TOPMO-
HiB, SIKMI MPOAYKYIOTh S€YHUKU. OCKIiIbKU J03piBaHHS
GboJiKyiB BinOyBa€ThCs HOPMaJIbHO, BariTHICTh HACTaE,
OJIHaK Yyepe3 3HUXKEHHsI eKCITPecii pelienTOPHOro arnapary
eHI0METpilo a00 eKCIIpecii reHiB, sIKi BilMOBiIaIOTh 3a pe-
nenTopu, GOpPMYETHCSI HEAOCTATHICTD JIIOTEIHOBOI (a3u,
a BariTHICTb MepepuBaEThes [26].

Pesynpratu Hamoro mociimKeHHS MOKa3alu BHCOKY
e(PeKTUBHICTb KOMILJIEKCHOTO JIIKyBaHHSI i3 3aCTOCYBaH-
HsM L-apriHiHy, MarHilo JakTaTy AWTiApaTy, MipUIOKCUHY

TiIpoXJIOpUAy Ta BiTaMiHHO-MiHEpPaJIbHOTO KOMIUIEKCY B
Teparii ICUXOEMOIIIMHNUX PO3JIaliB y XIHOK — BHYTpIIII-
HbO IepemileHux oci6 i3 3I1B, 1o 3ictaBHO 3 mFaHUMM
S. Nikseresht i cmiBaBT., A. Botturi Ta cmiBaBt. [27, 28].
Tak, nmokaznuku PT, nenpecuBHUX po3/aiiB i BereTaTUuB-
HUX IIPOSIBIB IIiCJISI TIPOBEACHOTO JIIKyBaHHSI BipOTiITHO
3HU3WINCSI, TTOKPAIIWINCS TTOKA3HUKU SIKOCTi CHY, IO
CBiTUMTH TPO MiABUILEHHS PiBHS (DYHKIIIOHAIBHOI i COIli-
aJIbHOI amanTailii, 3HUKEHHST 00MEXeHb XXKUTTEiSTTBHOCTI,
HopMaJi3allilo eMolliliHOro ctaHy nauieHTok. IlokasHuk
OT Ta KOoHIIEHTpAallis MarHiio B IpyIIi l1a micis 3aKiHIeHHST
JIIKyBaHHS BipOTiTHO HE 3MIiHWJINCS, 1110 B MaiiOyTHbOMY
MOX€ CIIPUSITU BiTHOBJIEHHIO a(heKTUBHUX IPOSBIB i I0-
pYILIEHb CHY, 1110 (hOPMYIOTh IICUXOEMOLIMHNI CUHAPOM.

BucHoBkMU

JlikyBaHHs1 i3 3acTtocyBaHHSIM L-apriHiHy, MarHioo
JIaKTaTy AUWTiApary, TMipUIOKCUHY TiIpOoXJOpuay Ta Bi-
TaMiHHO-MiHEepaJbHOTO KOMIIJIEKCY T0Ka3ado BHUCOKY
e(eKTUBHICTh 1010 3HUKEHHSI BUPAKEHOCTI Ta 4YaCTOTHU
MICUXOEMOLIMHUX pO3JadiB y KiHOK — BHYTPIIIHbO Mepe-
MillleHuX oci0, sKi MatTh cumnTomu 3I1B, nocsirHeHHs
eMOLIifHOI piBHOBaru, 3HSTTS 3aHEMOKOEHHS, TPUBOTHU,
CTpaxiB, TTOB’sSI3aHMX i3 BaTiTHICTIO Ta MOJIOTAMMU.

3HIKEeHHST TTOKa3HUKIB peaKTUBHOI TPUBOXKHOCTI, Jie-
MPECUBHMUX PO3JIaiB, BeT€TaTUBHUX MPOSIBIB, MOJIIIIIECH-
HSI TIOKA3HUKIB SIKOCTi CHY MOXYTb CITYKUTU KPUTEPisIMU
e(eKTUBHOCTI MPOBEACHOIO JIiKyBaHHSI.

KonduikT inTepeciB. ABTOp 3asiBiissie MPO BiACYTHICTb
KOHQJIIKTY iHTepeCiB IPU MiATOTOBII JaHOI CTATTi.
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Dynamics of psychoemotional indicators of internally displaced women
with threatened miscarriage against the background of comprehensive treatment

Abstract. Background. According to the definition, internally dis-
placed person is someone who is forced to flee his or her home but
who remains within his or her country’s borders. Pregnancy is a
state of increased vulnerability for the development of anxiety and
depression, which are the most common mental disorders during
pregnancy and after childbirth. About 54 % of women experience
anxiety throughout the antenatal period, depressive disorders are
manifested in 34 % of patients. According to some authors, sleep
disturbances, which are reported by 11.5 to 85 % of pregnant wo-
men, can affect the severity of antenatal and postnatal depressive
and anxiety symptoms, as well as obstetric outcomes. The purpose
of this research was to evaluate the effectiveness of comprehensive
treatment in pregnant women with threatened miscarriage, who are
living in the Luhansk region and having the status of an internally
displaced person, to improve treatment and prophylactic measures
and prevent obstetric and perinatal complications. Materials and
methods. The study included 22 internally displaced women in
first and second trimesters of pregnancy, who were admitted for
threatened miscarriage to the hospitals located in the Luhansk re-
gion. Patients were randomly divided into subgroups (la and 1b).
Women of subgroup 1b were additionally treated with L-arginine,
magnesium lactate dihydrate and pyridoxine hydrochloride for two
weeks, as well as a vitamin-mineral complex. Clinical obstetric
and psychometric examination was carried out before and after the

PomaHeHKko U1.KO.

treatment. Spielberger’s State-Trait Anxiety Inventory was used to
assess the level of anxiety, Beck Depression Inventory — to eva-
luate the level of depression, the questionnaire by A.M. Wein — to
assess the autonomic disorders, the sleep quality questionnaire of
the center for somnology — to evaluate the quality of sleep. The
concentrations of progesterone and magnesium were determined.
Results. After treatment, a statistically significant decrease in state
anxiety, depressive manifestations and autonomic disorders was
observed. The sleep parameters in patients of both groups signifi-
cantly changed towards improvement. The indicator of trait anxie-
ty in group la did not change significantly after the treatment.
The concentration of progesterone increased in both groups, and
magnesium level increased only in group 1b. Conclusions. Treat-
ment with L-arginine, magnesium lactate dihydrate, pyridoxine
hydrochloride, and a vitamin-mineral complex has been shown to
be highly effective in reducing the severity and frequency of psy-
choemotional disorders in internally displaced women with threa-
tened miscarriage, achieving emotional balance, relieving anxiety,
fears associated with pregnancy and childbirth. A decrease in the
indicators of state anxiety, depressive disorders, autonomic mani-
festations, and an improvement in sleep quality indicators can serve
as criteria for the effectiveness of the treatment.

Keywords: internally displaced persons; pregnancy; threatened
miscarriage; psychoemotional disorders; treatment

YK QUHCKET HQYYHO-MPAKTUHE CKIV LIEHTD SHAOKPMHHOW XD YRIM, TOAHCHIAQHTALINM SHAOKPMHHBIX OPraHOB M TKAHEMN

M3 YkpawHel, r. Knes, YkpauHa

AVHOMMKO NOKA3ATeAe MCUXOIMOLUOHOABHOTO COCTOSIHUS XXEHLLMH —
BHYTPEHHe NepeMeLLEeHHbIX AUL, C YTPO30M NpepbIBaHNS GepeMeHHOCTH
HA pOHE KOMMAEKCHOro A@YeHUs

Pe3iome. Axmyaavnocmo. BepeMeHHOCTD SIBISETCS COCTOSHU-
€M TIOBBIIIEHHOM YSI3BUMOCTHU JUIsl Pa3BUTHUSI TPEBOTM U JeTIpec-
CHUU, KOTOpBIE SIBJISIIOTCS HauboJiee pacrnpoCTpaHEHHBIMU TICU-
XUUYECKUMM PACCTPOMCTBAMU BO BpeMsi OEPEMEHHOCTH U TOC/Ie
pomnoB. Okosio 54 % >KEeHIIMH UCTBITHIBAIOT TPEBOTY B TeUCHUE
BCEro AHTEHATAJbHOIO MEPUOAA, JAENPECCUBHBIE PACCTPOICT-
Ba TnposBisiiorcst Y 34 % keHuiuH. [1o JaHHBIM HEKOTOPBIX aB-
TOPOB, HAPYIIECHUS CHA, Ha KOTOphIe XaaytoTrcs ot 11,5 mo 85 %
OepeMEeHHBIX, MOTYT BJIUSITh Ha BBIPAXXEHHOCTb aHTEHATAJIbHBIX
U TIOCTHATAJbHBIX JETPECCUBHBIX U TPEBOXKHBIX CUMIITOMOB, a
TaKXe Ha aKylepckue ucxoabl. Ieas: oueHUTb 9P HEKTUBHOCTD
Kypca KOMIUIEKCHOTO JISYeHUST KeHIIMH C YTPO30i MpepbIBaHUs
oepemeHHoctu (YI1B), npoxuBatomux B JlyraHckoit 06JacTu u
MMEIOLIMX CTaTyC BHYTpeHHe mepemeleHHbIX jaul (BILI), mus
COBEPIICHCTBOBAHUS JICUEOHO-TTPODIIIAKTUIECKUX MEpPOIIpH-
SATUI U MPOGUIAKTUKM aKyIIEPCKUX U TePUHATAIbHbBIX OCIOX-
HeHuit. Mamepuaaot u memodst. O6cenoBaHbl 22 MAllMEHTKU B
I u I TpumecTpax, KOTOpble HAXOAWJINCh Ha CTALLMOHAPHOM Jie-
yeHuu o nosony YIIb B yupexnmeHusx 3mapaBooxpaHeHus Jly-
raHckoi oomactu u umenu craryc BITJI. bepemeHHBIe MeTOIOM
ClyJaiiHO BBIOOPKHU ObLIM pacrpeneieHbl Ha moarpynisl (la u
16), >KeHILUUHBI MOATPYIIIbI 16 AOMOJHUTENILHO MOJIyYasiu Jedye-
HUe C UCIToJIb30BaHMeM L-apruHuHa, MarHust JaktaTta Iuruapara
M TIUPUIOKCUHA TMIPOXJIOpHIA B TEUYCHUE JIBYX HEEb, a TAKXKe
BUTaMUHHO-MUHEPaJbHbI KOMILIeKe. KIIMHUKO-aKylepckoe
U TICUXOMETpUYeckoe 00CeloBaHME MPOBOAUIOCH 10 U TIOCTe

siedeHus. [ OLeHKU YpOBHSI TPEBOXHOCTU MPUMEHSUIA TECT
Crniunbeprepa, IeMPecCUBHBIX TPOSIBIEHU — OINPOCHUK beka,
BETeTaTUBHBIX PACCTPONCTB — ompocHUK A.M. BeiiHa, kauecTBa
CHa — OMPOCHUK KauecTBa cHa LleHTpa coMHOIOTMU, ONpeesi-
JIM KOHUEHTPALMY IporecTepoHa u Maruusi. Pesyasmamut. [1ocne
MPOBEIEHHOIO JICYEHUSI OTMEYEHO CTATUCTUYECKU JOCTOBEPHOE
CHIDKEHUE TOoKa3areseil peaKTUBHON TPEBOXHOCTH, AETIPECCUB-
HBIX MPOSIBJIEHU, BETE€TaTUBHBIX PACCTPOICTB, YIy4yllIeHUE Mapa-
METPOB CHa, MOBbILLIEHNUE KOHLIEHTPALUU MTPOrecTepoHa B obcie-
JIOBAaHHBIX TPYIIIIax U MarHus B rpyte 16. [Tokaszarens TuaHOCT-
HOI TPEBOKHOCTU M KOHIIEHTpAIWsl MarHusl B Tpyrine la mocne
OKOHYaHMSI JIEUEHHUsI TOCTOBEPHO HEe U3MEHUIUCH. Bbieoodst. Jle-
YyeHue ¢ NMpuMeHeHueM L-apruHuHa, MarHus Jakrara JUruapa-
Ta, MUPUIOKCUHA TUAPOXJIOPUIA U BUTAMUHHO-MUHEPAIBHOTO
KOMIUIEKCa TMOKa3ad0 BBICOKYI0 23((PEeKTUBHOCTh B CHUXEHUU
BBIPAKEHHOCTHU M YACTOTBI IICUXO3MOLIMOHAJIBHBIX PACCTPOMCTB Y
JKEHIIUH — BHYTpeHHe nepemelieHHbIX inil ¢ YI1B, noctkenun
SMOILIMOHAIIBHOTO PaBHOBECHSI, CHITUM OECITOKOMCTBA, TPEBOTH,
CTPaxoOB, CBSI3aHHBIX C OEpPEeMEHHOCTbIO U pomamu. CHUXKEHUE
rnokKasaTesieii peakTUBHOW TPEBOXHOCTU, MEMPECCUBHBIX pac-
CTPOICTB, BEreTaTUBHBIX MPOSIBJICHUI, YIydllleHUE MToKa3aTeseit
KavecTBa CHA MOTYT CIIY>XKUTb KpUTEPUSIMU 3(DPEKTUBHOCTH MPO-
BEJCHHOTO JICYeHUS.

KiroueBsble ¢ji0Ba: BHyTpeHHE NepeMeLIEHHBIE JINLA; OepeMeH-
HOCTb; Yyrpo3a MpepbiBaHUsI 0EPEeMEHHOCTH; TICUXO3MOLIMOHATb-
HbIE PACCTPOIICTBA; JIeUEHNE
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TaLKeHTCKMY NeANQATPNYE CKUA MEANLIMHCKUA MHCTUTYT, I. TAQLLUKEHT, PecriybAmnKa Y36ekmcTaH

PacnpocTpaHeHHOCTb PA3AUYHbIX GOPM
HeCOaxXapHOro AMadteTa u ero OCAOXXHEeHUn
B PecnybAuke Y36eKUCTaH

Pe3tome. AkTyanbHOCTb. LleHTpasibHbIVi HecaxapHbivi anabeTt (HL) — 3aboneBaHue, xapakTepusytoLeecs He-
CrOCOBHOCTLIO MOYEK peabcopbupoBaTh BOLY M KOHLEHTPUPOBAaTL MOYY, UMEIOLLEE B CBOEV OCHOBE AEMEKT CUH-
Te3a UIIN CekpeLmy Ba3ornpeccuHa v rposiBIISIFOLLEECS BbIPaXXEHHOV XaxX 4oV 1 SKCKpeLmey 60J1bLLIOM0 Koim4ecTsa
passefeHHou Moyn. Ljenb nccnepgoBaHnsi — oUeHKa pacrpocTpaHeHHOCTU pasiinyHbIX ¢hOpM HecaxapHoro ava-
6eTa 1 ero OC/I0XXKHEHWI, Ka4ecTBa ANarHOCTUKM M JIeHeHWs] 10 AaHHbIM 0671aCTHbIX SHLAOKPUHOIOMMYECKUX AnCTiaH-
cepos Pecnybnivku Y36ekuctaH (PY3). Matepuarnbl u metToabl. B viccrieqoBaHnm UCnonb30BaHbl JaHHbIE pernctpa
6071bHbIX HL, cocTosiLymx Ha y4eTe B 0671aCTHbIX SHLOKPUHOIOMMYECKUX AUCTIaHcepax BCeEX peroHoB Pecry6 vk
V36ekuctaH n Pecriy6rinku KapakannakctaH (PKK) B 2018 rogy, a Takxe CO6CTBEHHbIe HABIIOLEHUS. YCTaHOBIIEHO,
410 B PY3 1 PKK Ha koHel 2018 r. Ha y4eTe cocTosiiv 1237 getevi n nogpocTkos, 60sbHbIX HA. [NpoBeneH aHanm3
397 cny4aes 3abonesaruns HL. CpeaHwi Bo3pacT 6071bHbIX cocTasui 5,6 + 2,0 roga. Pesynbrarsl. [penmyLyect-
BEHHO Habrofganace vamonatnyeckas popma H — 214 6onbHbix (55,8 %), Ha BTOPOM MeCTe 10 BCTpe4aeMocTu
Haxogwnack UeHTpasbHas popma HLO — 129 60onbHbIx (40,9 %), B TO BpEMS Kak pexe Habnoganack rnodedHas
gopma — 26 (3,3 %) n HacnencTeeHHasa ¢popma 3aboneBarusi — 3 (0,2 %). BonbLuMHCTBO 6071bHbIX (48,9 %) He
CBSA3bIBA/IN Ha4as10 3aboneBaHus C KakuM-mmbo ghaktopoM. OgHako y 20,4 % 607bHbIX HecaxapHbivi AuabeT pas-
BusIcs riocrie TpaBmbl Yepena. Y 4,8 % 60s1bHbIX PUYMHOV 60/1€3HU ABUSIUCH OMYXOIN MMoTanamMo-rurnogpu3apHom
obnactu, a 'y 14,5 % 607bHbIX — HEVPOBUPYCHas MHGEKUUs. HacneAcTBeHHas npespacronioxeHHOCTb bbina y
0,4 % 6onbHbIX. BbiBOAbI. B pervioHax Pecriyb6ninkn Y36eknctaH n PKK Hanbornee Yacto Habnroganuck ase ¢hopmbl
HecaxapHoro guabeta: nguonatndeckass — 214 (55,8 %) v yeHTpansHas — 129 cny4aes (40,9 %). HanbonbLuee
4ncs1o 60sbHbIX 6b1710 B Bo3pacte oT 0 o 9 net — 85 nauymeHtos (22,9 %). CpenHwii BO3pacT 607IbHbIX AeTeu 1
rnogpocTkoB coctaBui 7,6 roga. 3aboneBaHune HaLye BCTpe4asioch y vl Myxckoro nona (51,1 %).

KnroueBble cnoBa: HecaxapHbivi auabeT; anMaemMuosniorus; AeTu; NoapPoCTKM

BeepeHue 6osiee 4 J1 B CyTKU B3pOCIbIMU WK > 150 mMi1/Kr/cyT HO-

LlenTpanbHblii HecaxapHbiii auader (H; cuHOHUM-
Mbl: HEHPOTeHHBIN HecaxapHblii 1uabeT, rurnorajiaMmuye-
CKUI HecaxapHbIIl nuadeT, rTuIopu3apHbIil HecaxapHbIii
nurabeT, HecaxapHOe MOYeu3HypeHue) — 3abojeBaHue,
XapaKTepu3ylollleecss HeCloCOOHOCTbIO TOYeK peabcop-
OupoBaTh BOAY M KOHIEHTPUPOBATH MOUY, UMEKOIIEEe B
cBoeii ocHOBe eheKT CUHTe3a UM CEKPEelMU Ba3ompec-
CHHA U MPOSBIISIOLIEECS BBIPAXKEHHOM XaX 10 U 9KCKpe-
1Meil 0oJIbIIOTO KOJMUYecTBa pa3BeneHHo Mmouu [1, 2].
IIpu HecaxapHoM nuabeTe y OOJILHBIX BbIpabaThIBaeT-
csl OOJIBIIION 00BbEM MOYM C HU3KUM YIEIbHBIM BECOM.
[Ton GonplIMM 0O0BEMOM MOYM ITOHMMAIOT BbIIEJIEHUE

BopoxkaeHHbIMU, > 100—110 Mj1/Kr/cyT aeTbMu 10 2 JieT,
> 50 mu/kr/cyT netbmu 1 B3pociabiMu. HJI MoxeT ObITh
00yCJIOBJIEH HEAO0CTaTOYHOCTbIO apTMHUH-Ba30Mpeccu-
Ha (ABII), n3BecTHOro Kak aHTUANYPETUUECKUI TOPMOH
(AAT), uay HeUyBCTBUTEILHOCTHIO K HEMY.

HJI BcTpeuaercs co cpemHeit yactotoii 1 : 25 000, pac-
MPOCTPAHEHHOCTh B Pa3JIMUHBIX TOMYJISILIUSX BapbUpyeT
ot 0,004 10 0,01 %. ITuk 3a60J1€BaEMOCTH MIPUXOIUTCS Ha
Bo3pact 20—30 neT. [1o pa3auyHBIM JaHHBIM, 3a00JIeBaHME
MOXKET OJIMHAKOBO YaCTO BCTPEUYAThCSI KaK Y MYXKUYMH, TaK
M Y XXKEHILIWH, OTHAKO C MpeobiafaHneM XeHIIIMH B COOT-
HomeHnuu 2,2 : 1 [3].
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BazomnpeccuH (apruHUH-Ba30NPECCUH, aHTUINYPETUYE-
CKUif TOPMOH) SIBJISIETCSI OCHOBHBIM PEryJIITOPOM 3KCKpe-
LIMW BOJIbI B ITOYKAX, UTPAET IJIABHYIO POJib B MOAAEPKAHUU
BOJIHO-coJieBoro OayaHca opranusma. ABIT npencrasisier
o001 menTua, BKIYaIoIUi 9 aMUHOKUCIIOT, C IEPHUOIOM
nosiypacnana 2—4 muHytel. ABIT cuHTe3upyetcst B cympa-
ONTUYECKOM U MapaBEeHTPUKYJISIPHOM SIIpax ruIioTajiaMmyca
B BUJI€ MPOrOPMOHA, COCTOSIIIIETO U3 IBYX 4yacTteid — coO-
crBeHHO AJIl" u HeiipodusnHa. B xome TpaHCTIOPTUPOBKHU
B 3a/IHIOIO 1010 TUIO(U3a MPOUCXOIUT TUAPOIU3 TTPOTrop-
MOHa Ha 3peJiblii TOpPMOH U 0eJIOK HeMpoU3nH.

Knaccuduxanus HJ no atuonoruu:

1. LleHTpanbHbIli HecaxapHbIi AWA0ET — HapyIlIeHUe
CUHTE3a, TPaHCIOPpTa UM OCMOoperyiupyemoii cekperuu AT

2. HedporeHHslii (moyeuHsblit) HecaxapHbIii quadeT —
PE3UCTEHTHOCTD TToUeK K aeiicteuio AT

3. TlepBuyYHas TMOJMIUICUSI — TICUXOT€HHOE KOM-
MyJIbCUBHOE (MaHMAKaJIbHOE) TOTPEOIeHNEe XKUIKOCTU C
¢usronornyeckuM noaasieHueM cekperuu AJLIL aurico-
reHHasi — CHUXEHHUE Mopora YyBCTBUTEJIbHOCTU OCMOpe-
LIETITOPOB K XaxXe.

4. Tecrarennniit HJI, Bo3HuKalonuii Bo BpeMsi bepe-
MEHHOCTU; HaOJI0JAeTCsl TTOBBIIIIEHHOE pa3pylleHue 3H-
noreHHoro ABIT ¢pepMeHTOM MalieHThl aprMHUMHAMMHO-
MENTUIA30M.

5. ®yukumoHanbHbIi HJI — y mereit 1o roga; MoBbI-
IIeHNEe aKTUBHOCTU (ochoauacTepas, MpUBOIsIee K Obl-
CTpoii AeakTuBaLMu peuentopa K ABIT.

6. drporennsbiit HI — GeCKOHTPOJIbHBIA MTPUEM IUY-
PETHUKOB, pEKOMEHIAIIUU Bpayeil TUTh OOJIbIIIE KUIKOCTH,
npueM TpernaparoB, Hapyatomux aeiictsue ABIT (ripe-
napaThbl IUTHUS U 1p.).

3abosieBaHUe SIBISIETCS MOJUITUOJIOTMIYECKUM, TTPOTE-
KaeT XpOHWYECKU Y MPUBOJUT K UHBATUAN3ALIUY OOJIbHBIX.
BoiHO-2/1eKTPOIMTHBIE HApyIIeHUs SBJSIOTCS  00s13a-
TEJIbHBIM MaTOMU3UOJIOTMYECKUM KOMIIOHEHTOM JII000ro
mnpoiecca. DTUM XKe 00bSICHSIETCSI MHOTO0Opa3ne 3THOJIO-
TMYECKUX, MATOTeHETUYECKUX U KIIMHUKO-Ta00paTOPHBIX
BapMaHTOB HapyILIEHUI BOIHOrO romeocrasa [4, 5].

MoHuTOpUpPOBaHUE SMUAEMUOIOTUIYECKON CUTYallNU B
otHotieHur HJI, yrouHeHre 4acTOThI €ro pa3TudIHbIX (hOpM
¥ TeUEHUsI, OlIeHKa (paKTOpPOB, CITOCOOCTBYIOIIMX Pa3BUTHIO
HJ/I, n xauyecTBa OKa3bIBaeMoOii JeueOHO-TIpoUIaKThYe-
CKOM TOMOIIM, paHHSS IMAarHOCTHKa U AuddepeHmpo-
BaHHOE JieueHue 3a00JIeBaHUSI SIBJISTIOTCS aIEKBATHBIMU 3a-
JavaMy COBPEMEHHOI HEMPOIHIOKPUHOJIOTHH [6].

Ocraercsi CIIOpHBIM BOIIPOC 00 MCTUHHOI yactotre HJI,
0 TIPAaBOMEPHOCTH CUMUTATh nanonaTuyeckuiit HJ cuHoHuM-
MoM reHetudeckoro HJ/I. YeTkoe neneHue 1HEeHTpaIbHOTO
H/I Ha byHKIIMOHAIBHBIN 1 OPTaHUYECKU B KITMHUYECKOM
MPAaKTUKE OCYLIECTBUTh TPyAHO. Mnnonarnyeckyto hopmy
HJI MoxxHO mo03peBaTh B TE€X CIyvasix, KOrjaa OTCYyTCTBYIOT
MPU3HAKK TTOPaKEHUSI TUIOTajiaMyca UM He ylaercsl ycra-
HOBUTH NIpUYMHY 3a0oneBaHus [2, 4]. O0b14HO 3Ta hopma
00JIe3HU HACJIeIYeTCsI TTO0 ayTOCOMHO-IOMUHAHTHOMY THITY.
Hauvany 3a0osieBaHMsI MOTYT MpeaIIeCTBOBATh HeCIe MU -
yeckre MHGEKIUU — TPUII, KpacHyxa, TUud, THEBMOHUS
M Ap. Y yMepiinx OOJbHBIX Ha ayTONICUM HE OOHapy>KMBa-
10T MOPGOJIOTMYECKHUX U3MEHEHUI B I'MIIOTaJlaMO-THUIIO-
duzapHoit obmactu [6, 7]. MOXHO MPEATONOXUTb, YTO BO

MHOTHX CJTydasix unrornatudeckoro HJI oH siBisieTcst cBoe-
00pa3HbIM MYCKOBBIM MEXaHU3MOM, PEaM3YIOIIUM TeHe-
TUYEeCKN 00YCIIOBJIEHHYIO (DYyHKIIMOHATBHYIO HETTOJTHOLICH-
HOCTb TMITOTAJIAMUYECKHUX SIIEP B OTHOIIEHUM CUHTE3a WU
cekpernu AJII' [8]. Bo3aMoxkeH u apyroil BapuaHT — BbI-
paboTtka 6uosornyecku HeaktuBHoro AJ/II" win nmaTojoru-
4YecKoro HelipogusnHa Kak nporopmoHa. He uckiiovaercst
TaKXe BO3MOXKHOCTb MMMYHOIIATOJIOTUIECKOTO MeXaHU3-
Ma pa3BUTHS LieHTpaibHoro HJ/I BcieacTBue ayToMMMYH-
HOM IeCTPYKLIMU OTNpeAeeHHBIX TUITOTATAMUYECKUX sIep
WY B pesyJibTate oopazoBanust aHtutesn K AT [9].

Bce BbIlIeyKazaHHOE MOAYEPKUBAET aKTYaJIbHOCTD Ha-
CTOSIIIIETO UCCIIeOBaHMS.

Ienb uccienoBanus — OlLEHKA PACIPOCTPAHEHHOCTH
pasIMIHBIX (OPM HecaxapHOTO nuabeTa M ero OCI0XKHe-
HUIi, KauecTBa TMArHOCTUKU W JIeYeHUs TI0 JaHHBIM 00-
JIACTHBIX SHIOKPUHOJIOTMUECKUX AUCTIaHCepoB Pecry6im-
K1 Y30eKNCTaH.

MaTtepuaAbl U MeTOAbI

B wuccnenoBaHuMM MCMOJB30BaHbl JaHHbBIE PErUCTpa
o6ompHBIX H/I, cocTosmx Ha ydeTe B 00J1aCTHBIX DHIOKPH -
HoJiornueckux nucnaHcepax (O9]1) Bcex pernoHoB Pecry-
onuku YzoexkuctaH (PY3) u Pecny6auku Kapakanmakctan
(PKK) B 2018 romy, a Takke coOCTBEHHbIE HAOIIOACHMUS.
YcranosieHo, uto B PY3 u PKK Ha koHen 2018 1. Ha yueTe
cocrosuin 1237 pgeteii u moapocTkoB, 6onbpHBIX HI. Hamu
nposejeH aHanu3 397 ciayvaes 3aboneBanust HI. CpenHuii
BO3pacT 0OJILHBIX cocTaBui 5,6 £ 2,0 roxa.

BoiBHBIM TIPOBEIEHBI MCCIIENOBAHMS SHIAOKPUHHOTO W
HEBPOJIOTMUYECKOTO CTaTyca, I1a3HOro JIHa, ToJeil 3peHus;
peHTreHorpadust TYpEeIKOro ceia, KOMITbIOTepHas TOMOT-
pacdust (KT) u MarHuTHO-pe3oHaHcHasi Tomorpacust (MPT)
TOJIOBHOTO MO3ra, OOIIMIA aHaM3 MOYM, aHAIM3 MOYM IO
3UMHUIIKOMY; OMOXMMUYECKUE MCCIIEIOBAaHNS KPOBU — Ha
KaJIMii, HaTpUii, XJIOpUIbI, OOILMI OeJTOK 1 (hpaKIIvHU.

[NpoBeneHue uccienoBaHusl ObUIO OJOOPEHO JIOKAIb-
HbIM HayYHbIM 3TMUYECKUM KOMUTETOM TalllKeHTCKOTO Te-
JMMAaTPUUECKOTO MEIUIIMHCKOro uHcTuTyTa (Pecmybnuka
V36ekuctan) (nmporokos Ne 2 ot 21.04.2019 r.). Kaxnprii
YYaCTHUK I10Jy4yas MOAPOOHYI0 MH(GOPMALMIO O IIPOBe-
JNIEHHOM MCCJIeIOBAaHUM U JaBaJl MUCbMEHHOE MH(MOPMHU-
pOBaHHOE corjacue Ha yJyacTue.

CraTMCTUYeCKUI aHaIN3 TTIPOBOIUJICS C MCTTOJIb30BaHM -
€M CTaTHUCTUYECKUX ITporpaMM «R», Bepcud 3.5.2. [Tpu cpas-
HEHWM CPEIHUX BEJIMYMH B HOPMAJIBHO pacrpenesieHHbIX
COBOKYITHOCTSIX KOJTMUECTBEHHBIX TAHHBIX PACCUYUTHIBAICS
t-kputepuii CtbrogeHTa. [Ipy cpaBHEHMM HOMMWHAJIbHBIX
JMAHHBIX MCITONB30BaAIM KpuTepuii > [TupcoHa, nuBepreH-
muio Kynnbaka — Jleiibnepa. Pasnuumst cauranuch ctaTu-
CTUYECKM 3HAYMMBIMU TIPH YpoBHe 3HaunMocTu p < 0,05.

Pe3yAbTaTbI

B Ta6n. 1 npencraBieHa pacrnpoCcTpaHEHHOCTh OOIbHBIX
B yKa3aHHBIX pernoHax. Kak BumHo u3 Tabm. 1, cpaBHEeHME
JMAHHBIX C AHAJIOTUYHBIMU MPEIBIIYIIIMMU PE3YIETaTaMu IO~
Ka3ajio 3HAuYMTeIbHOE YBEeJMUeHUE KOJTMUYEeCTBA CIIyJyaeB 3a-
GoseBaHust, ocobeHHOo B DepraHckoii ooactu (B 1,96 paza).

PacnpeneneHue OOJbHBIX MO MOJIy IIPEICTaBIEHO B
Tabm. 2.
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W3 maHHBIX, IpeacTaBIeHHBIX B TA0. 2, CIIEAyeT, YTO UM~
CJIO MY>KYMH CpeIv OOJIbHBIX ObLTIO HECKOJIBKO OOJIbIIE, YeM
sxeHH — 190 (51,1 %) n 182 (48,9 %) cooTBETCTBEHHO.

IMo maBHOCTM 3aboseBaHUs OOJbHBIE OBUIM pacrpe-
JeJieHbl Ha Tpu rpynmbl (Tadu. 3). Kak BugHO U3 Tadmd. 3,
npeoOIagaay JIMa ¢ JaBHOCTHIO 3a0ojeBaHus oT 0 mo 4
ner — 202 6omabHbIX (51,0 %).

HawnbGonpiiee uncio 601pHBIX OBLIO B Bo3pacTe oT 0 1o
9 net — 85 manmenToB (22,9 %). CpemHuii Bo3pacT 60JIb-
HBIX JIETEH 1 MOAPOCTKOB COCTaBUI 7,6 roaa.

Hamu 6bu10 M3yueHo pacrnipoctpaHenue Gopm HJI mo
peruoHam, KOTopoe MpuBeIeHO B Ta0. 4.

W3 manHBIX, TIpeAcTaBlIeHHBIX B Ta0d. 4, BUOHO, UTO
MpeUMYIIECTBEHHO HabJIomajzach uavuonarudeckas Gop-
ma HI — 214 6onbHbIX (55,8 %), Ha BTOpOM MecTe IO
yacToTe BCTpeuyaeMocTH lieHTpaibHas ¢dopma HJI — 129
60sbHBIX (40,9 %), B TO BpeMsl Kak pexke HalOJomanach
moveuyHast hopma — 26 (3,3 %) v HacaencTBeHHast opma
3aboneBanust — 3 (0,2 %).

Hanee MbI u3yvyanu (pakTopbl MaHU(pecTaLMU 3a001eBa-
HUS TIO aHAMHECTUYECKUM JaHHBIM OOJIbHBIX. BoJbIIMH-
CTBO OOJIBHBIX (48,9 %) He CBSI3bIBAJIM HAavaJIo 3a00JIeBaHUS

¢ KaknM-1160 pakropoM. OnHako y 20,4 % G0NbHBIX Heca-
XapHBIl TMabeT pa3BuiIcs Tocie TpaBMblI Yepera. Y 4,8 %
OOJILHBIX TPUUMHON 00JIE3HU SIBUIMCH OMYXOJIM MMIOoTala-
Mo-Turnodu3apHoit oonactu, a 'y 14,5 % 60abHBIX — Heii-
poBupycHast MHdekuusi. HacnencrBeHHas Tpenpacriono-
JKeHHOCTh Oblia y 0,4 % OonbHBIX. 3a00JeBaHUsT MOYeK
CTaJIv IPUYUHOM 3a60eBaHus y 1,6 % GOTBHBIX.

Taxum oGpazoM, cpenu ¢akTopoB pucka passutust HJI
npeobmagany: HelpoBUpycHas MHGpeKInsI — 54 OOIbHBIX
(14,5 %), uepermHo-Mo3roBas TpaBma — 19 (5,2 %) u ony-
xonu runodusza — 18 (4,8 %). Xors1 HecaxapHblii auaber
3a9aCTyIO SIBIISIETCS MIUOMATUUECKUM M OeCITPUYMHHBIM Ha
MepBbII B3MJISIA, TIPU THIATELHOM KIMHUKO-TOPMOHAIbHOM
u peHrreHosorndyeckoMm (KT/MPT) uccnenoBaHun MOxHO
YCTAHOBUTD PSIJl CEPbE3HBIX MPUYMH B BUIE OPraHUMYECKOro
TMOpaXkeH!sI TUIOTalaMO-HeMporumnodu3apHoro Tpakra u
TOJIOBHOTO MO3Ta, YTO SIBCTBYET U3 TTPOBEJICHHOTO aHaJI3a.

[loaTomMy 1151 yCOBEpILIEHCTBOBAHUS JieueOHO-Auar-
HocTHYeckoi momoiu 6osibHbIM ¢ H/l Hamu npemioxeH
JITOPUTM 00CJIeJOBAHUSI B YCIOBUSIX MOJTUKIMHUKM, BKITIO-
YarolMii 00513aTeNIbHOE MCCIeNOBAaHUE TIOJIeil 3peHNsI, BbI-
MoJIHEHWEe KpaHuorpabuu (MPULETBbHBIA CHUMOK Typell-

Tabnuya 1. PacnpocTpaHeHHOCTb HecaxapHoro guabeTta B pernoHax Pecny6nuku Y36ekucraH
u Pecniy6nuke KapakannakctaH

PervoH Yucno 60nbHbIX MoppocTku, n (%) Aetn, n (%)
Pecnybnuka KapakannakctaH 138 6 (20) 24 (80)
AHOVKAHCKUIA 90 9 (52,9) 8 (47,1)
Byxapckui 116 6 (46,1) 7 (53,9)
[>Knsakckui 116 5 (51,4) 21 (48,6)
KalukagapbuHcKnia 190 18 (32,7) 37 (67,2)
HaBowicknin 89 4 (25) 12 (75)
HamaHraHckui 139 3(10,7) 25 (89,3)
CamapkaHacKui 141 3(10,7) 25 (89,3)
CypxaHOapbUHCKNIA 42 9 (95,2) 29 (4,8)
CbIpoapbUHCKNIA 133 2 (23,7) 5(76,3)
TalwkeHTckas obnactb 77 8 (32) 17 (68)
®depraHckuii 47 21 (34,4) 40 (65,6)
Xope3McKui 131 12 (42,8) 16 (57,2)
Bcero no Pecniy6bnuke Y36eknctaH 1449 112 (28,2) 285 (71,8)

Ta6nunya 2. PacnpepgeneHue 60/bHbIX HecaxapHbIM AuMabeTom ro rnony

PervoH Yucno 605bHbIX My>X4uHbl, n (%) XKeHLWwmHbI, n (%)
Pecnybnuka KapakannakctaH 30 17 (57,2) 13 (42,8)
AHOVKaHCKNI 17 9 (52,9) 8 (47,1)
Byxapckui 13 7 (56,9) 6 (43,1)
[Xnsakckuni 26 15 (57,8) 11 (42,2)
KalukagapbUHCKnia 55 30 (54,2) 25 (45,8)
Hasowurickui 16 9 (58,4) 7 (41,6)
HamaHraHckui 28 15 (55,4) 13 (44,6)
CamapkaHacKui 28 12 (43,3) 16 (56,7)
CypxaHOapbUHCKNIA 38 19 (50) 19 (50)
CblppapbrHCKuiA 7 4 (55,6) 3 (44,4)
TawkeHTCckasa obnactb 25 16 (62,3) 9 (37,7)
depraHckuin 61 22 (38,3) 39 (61,7)
Xope3McKuii 28 15 (54,9) 13 (45)
Bcero no Pecny6nuke Y3bekuctaH 372 190 (51,1) 182 (48,9)
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Koro cemia), a Takke npu Heooxomumoctu KT mwim MPT
TUIIOTaJIaMO-TUIO(MU3apHOIT 001aCTH ¢ LB HCKITIOYe-
HUSI pa3IMYHBIX 00pa3oBaHuUii (LieHTpaabHas popma HJI).

O6cyxaeHue

IlpoBeneHne MarHUTHO-PE30HAHCHOW TOMorpaduu
(MPT) ronoBHoro mo3ra ¢ KoHTpacTHbIM ycrieHrem (KVY)
MOKa3aHO BCEM TMalMeHTaM C MOATBEPXKICHHBIM LIEHTPaJIb-
HbIM HecaxapHbIM auaderom [10]. B Hopme Ha MP-tomor-
pamMMax B CarMTTaJbHOI Ipoekuuu Ha T1-B3BelIeHHBIX
n3obpaxenusix 6e3 KY Heitpornnodus BUsyannsupyercst
B BUJIE 0YAaroBOrO TMIIEPMHTEHCUBHOIO CUTHasa 3a aleHo-
runodusom. [MNepruHTEeHCUBHBIN CUTHAI Heliporunodusa
CBSI3BIBAIOT C JCTIOHMPOBaHUEM B HeM OoraThix ocdosu-
MUIAMU CEKPETOPHBIX IPAHYJI, COAEPKAIUX AHTUANYPETH -
yeckuii ropMoH (AJIT'). OTHolieHue nHTeHCUBHOCTH MP-
cUrHaja Heliporunodusa K MHTEHCUBHOCTM CUTHAJIa MOCTa
Mo3ra Koppenupyer ¢ conepxkanuem B Hem AJLIL OrcyrcTBue
TMIEPUHTEHCUBHOTO CUTHAJIa OT Heliporumnogusa MHOTHU-
MM 9KCTepTaMy paccMaTpUBaeTCsl Kak Hecrnelupuyeckui

MPpU3HAK ero naTosorni. OTMeueHo, YTo MPY LIEHTPAJTbHOM
HecaxapHOM auabeTe TMIepUHTEHCUBHBINM CUTHA Heipo-
rurogusa, Kak MpaBuio, He BU3YAIM3UPYETCsI, YTO OOb-
sicHsAeTCs ucToleHneM 3araca AJIT BcriencTBre Hapylie-
HUSI €r0 CMHTE3a 1/WIM TpaHCIopTa U3 ruroTanamyca [11].
VY nauueHToB ¢ HecaxapHbIM [UAa0ETOM TakKXke BO3MOXHO
OTCYTCTBHE TMIIEPUHTECHCUBHOTO CHUTHAaja HEWporurodu-
3a B pe3yJibTaTe BICOKOM cKopocTu cekpeunu AL 6e3 ero
NIETTOHUPOBAHUS B 3aHel nose runodusa [12]. CHukeHne
neno AJIT B Heliporumnodurse onucaHo TakXkKe y MOXUIbIX
JIMII, Yy TTAITMEHTOB Ha MPOTPaMMHOM TeMOIMAJIN3e, Y 60JTb-
HbIX HEPBHOI aHOpEKCHel U TIpU cenThyeckoM 1oke. Ya-
cro ucronieHue 3amacoB AJII' B Heiiporunoduse HabI01a-
€TCsl TIPU HEKOMIIEHCMPOBAHHOM caxapHOM auabere, uyTo
o0ycioBieHo runepcekperveit A/JIII' B 0TBET Ha rMIIEPOCMO-
JISUTBHOCTH KPOBM M3-3a TUIepriankeMun [13].

C npyroii CTOpOHbI, MPUCYTCTBUE CUTHAJIA OT HEMPOTH-
nocusa, Harpumep, Mpyu ayTOCOMHOM TOMMHAHTHOM Heca-
XapHOM Jrabete (MyTaiusi reHa preproAVP2) He o3HauaeT
coxpaHeHue (DYHKIMOHATBHOW IIEJIOCTHOCTU OCU TUIO-

Ta6numya 3. PacnpegeneHve 60/bHbIX HecaxapHbiM [Ua6eToM ro aBHOCTHU 3a60/1eBaHNs

PervoH O6Lwas gaBHOCTb Fpynnbi 60/1bHBIX, N (%)
3a6onesaHusi 1 (0-4 ropa) 11 (5—-10 neT) I (11 n 60onee ner)
AHOVXaHCKMI 1-18 net 16 (53) 8 (26,7) 6 (20)
Byxapckun 1-18 net 8 (63,3) 3(21,1) 2 (15,5)
[Kn3akckui 1-18 net 13 (51,7) 9 (35,3) 4 (12)
KalukagapbUHCKnia 2 mec. — 18 ner 38 (69,8) 13 (23,3) 4 (6,9)
CamapkaHackui 1-18 net 11 (40,5) 10 (34,3) 7 (25,2)
PKK 2 mec. — 18 net 16 (53,3) 9 (30) 5(15,5)
depraHckuit 1-18 net 34 (55,4) 18 (30,2) 9 (14,4)
HamaHraHckumin 1-18 net 8 (28,4) 6 (21,9) 16 (57,1)
Haowiickuin 4 mec. — 18 net 5 (28,6) 2(11,9) 9 (56,2)
TawkeHTCckas 06nacTb 4 mec. — 18 net 15 (60,1) 7 (26,3) 3(13,7)
CypxaHgapbUHCKNIA 1-18 net 20 (51,9) 12 (32,5) 6 (15,6)
ChblpaapbyHCKWIA 5 mec. — 18 net 3 (44,7) 3 (40,4) 1(12,8)
Xope3aMmcKuit 1-18 net 15 (53,4) 11 (41,2) 2(5,3)
Bcero no PY3 2 mec. — 18 nert 202 (51,0) 111 (28,9) 74 (14,2)

Tabnuya 4. ®opmbI HecaxapHoro anaéeTta y 60sibHbIX U3 Pas3sINYHbIX pernoHos PY3

®dopmMbl HecaxapHoro gua6erta, n (%)

Peruon LieHTpanbHas HecpporeHHas Upnonatnyeckas | HacnepcrteBeHHas
AHOVKAHCKNIA 8 (51,4) 3(2,2) 6 (42,0) 0
Byxapckuin 7 (57,3) 2(2,2) 4 (40,0) 0
Ixnsakckuia 8 (31,0) 0 18 (68,1) 0
KalukagapbUHCKnia 16 (30,0) 6 (10,0) 31 (50,0) 0
CamapkaHackui 16 (59,5) 1(0,5) 11 (38,4) 2 (1,0)
PKK 16 (52,8) 0 14 (47,2) 0
®depraHckui 8 (8,6) 0 53 (86,8) 0
HamaHraHckuin 6 (21,9) 0 22 (78,0) 0
Hasounckui 2(7,5) 0 13 (81,2) 1(2,4)
TalukeHTCcKuM 13 (54,1) 1(2,3) 11 (43,7) 0
CypxaHpapbUHCKNIA 17 (44,2) 4(10,4) 17 (45,4) 0
ChbipOoapbVHCKMIA 1(8,5) 6 (91,5) 0 0
Xopesmckui 11 (40) 3 (10) 14 (50) 0
Bcero no PY3 129 (40,9) 26 (5,9) 214 (55,8) 3(0,2)
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TajjaMyc — Helporumnodus. A OTCYTCTBHE TUITIEPUHTEH-
CHBHOIO CHUTHajia Heiporumnodusa, KOTOpoe HepeIKo Ha-
OJtomaeTcs y MaluMeHTOB ¢ CUHIPOMOM ITYCTOTO TYPEIIKOTO
cesia, YacTo He COMPOBOXIAETCS Pa3BUTUEM LIEHTPATbHO-
ro HecaxapHoro nuabeta. B psme ciydaeB MOXKET CIOKUThb-
cs CUTYyallusl, KOrJa CKOIUICHWE KOCTHOTO MO3ra/Xupa B
CIMMHKE TYPELKOTO CeIa MOXET ObITh HEBEPHO MPUHSITO
3a Heliporurodus. [ NCKIIoYeHNsI TAKOTO poaa OLIMOKK
PEKOMEHIYeTCsI UCITOIb30BaHME METOIA TTOIaBJICHUS XK1pa.
IIpr 00BEMHBIX 0O0pa30BaHUSIX XHa3MalbHO-CE/UISIPHOM
00J1aCTH, CIABIMBAIOIIUX HOXKY rurnodusa, ornucaH ¢heHo-
MEH «3acTauBaHMsI», KOTOPBI MPOSIBISIETCS] OTCYTCTBUEM
CHTHaJIa OT Helporumnodusa 1 IMosIBICHUEM TUTIEPUHTEH-
CHBHOI'O CUTHAJIa OT YTOJIIIEHHOM HOXKKY rMIodu3a 3a cueT
ckorutieHus B Heit AL Cekperus AL’ B cucTeMHBII Kpo-
BOTOK TIPY 3TOM HE HapyllaeTcsl, U HecaxapHblil 11abeT He
pa3BuBaeTcsl. Y yacTu O0JIbHBIX BCJICICTBUE TTOBPEXKACHMST/
repecevYeHrsI HOXKHY TUTIohr3a co BpeMeHeM MOXeT chop-
MMPOBATHCSI SKTOMUYECKUI Heiipornmnodus, CrocoOHbIN K
cekpermu A1, cTerieHb KOTOPOI KOPPEIUPYeET C eT0 pa3Me-
pamu. Heiiporunodus BBIMJISANT KaK TUTIEPUHTEHCUBHOE
o0pa3oBaHue, JIOKAJIUM30BaHHOE B 00JacCTU IPOKCHUMAllb-
HOTO KOHIIA TepeceueHHON HOXKHY runodusa. [Ipu gocta-
TOYHOM pa3Mepe IKTOIMMYECKOro Heliporumnodusa KIMHUKA
HecaxapHoro auabera MoxeT perpeccuponath [14]. Ilepe-
YUCJICHHBIE COCTOSIHUS Heobxonmumo auddepeHInpoBaTh
¢ JuM@oLUTApHBIM MHOYHANOYIOHEHPOrUIIODU3UTOM.
KnuHunuecku runodusut nposiBasieTcsi CMMIITOMaMU TUTTIO-
MUTYUTapU3Ma U/UIU LIEHTPaJbHBIM HecaxapHbIM Iuade-
ToM. Ha MPT runogusur conpoBoxaaeTcs: 3HAUMTEeIbHBIM
yTojeHueM HoxXkM runodusa. ITocine KY yrommenHas
HOXKa Turnoguza mpuooperaeT paBHOMEPHbI TMIIEPUH-
TeHcUBHBINM curHai [15]. Takum oOpaszom, muddepeHII-
anbHasg MP-nauarHocTMKa HecaxapHOTo auadera sIBJsieTCs
CJIOXKHOI: TOJIbKO Ha OCHOBAaHWW TIPUCYTCTBUSI WM OTCYT-
CTBHUSI TUTIEPUHTEHCUBHOI'O CUTHAJIa OT Heliporumnodusa Ha
MP-tomMorpammax Hesb3s HU OTpULIaTh, HU TTOATBEPXIATh
Hayuue 3a00jeBaHus [16]. OCHOBHOI LIEIBIO TTPOBEAECHUSI
MPT rosoBHOro Mo3ra SiBsIeTCSl BbISIBICHUE MATOJOTUU
TUTIOTaJIaMO-TUTTO(U3apHON 30HBI (BPOXKIEHHbBIE aHOMA-
JIUM, OMYXOJIM, afeHOMbI U T.I.) KaK MPUUYMHBI LIEHTPab-
HOTro HecaxapHoro nuatera. [1pu noromarnyeckoi opme
3a00JieBaHNs peKoMeHmyeTcst poBeaeHre MPT rojoBHoro
MoO3ra B IMHAMMKE yepe3 6 Mec. U Jajiee eXeromHo B Teue-
Hue 5—7 siet nocie nedrota 3adoneBanus [17].

BbiBOADI

1. B permonax Pecryonmuku Y36ekucran u PKK nan-
0oJiee YacTo HaOOAATNCH IBe (hOPMBI HeCaXapHOTO Tra-
6eta: nomonaTtuyeckas — 214 (55,8 %) v neHTpanbHas —
129 ciyuaes (40,9 %).

2. HaubGounbliee ynciio 00JIbHBIX ObLIO B BO3pacTe OT
0 mo 9 ner — 85 manmenroB (22,9 %). CpenHuii Bo3pact
GOJTBHBIX IETEil ¥ TIOAPOCTKOB COCTaBWJI 7,6 rona.

3. 3aboneBaHue Yallle BCTPEYAIOCh Y JIUIl MYXKCKOTO
mona (51,1 %).

4. BoapMHCTBO OOMBHBIX (48,9 %) He CBsA3BIBA-
0T Hayvajo 3aboJieBaHMSI C BO3ICHCTBHMEM KaKOTO-JMOO
dakropa. Y 4,8 % GONBHBIX TPUYNHOIN OOTE3HU SBUINCH
OITyXOJIM TUIIOTajaMo-ruroduszapHoit obnactu, y 14,5 %

GOJIBHBIX — HeilpoBupycHas uHdexuus, y 5,2 % — yepen-
HO-MO3roBasi TpaBMa. HaciiencTBeHHasI TpeapaciioioXeH-
HOCTb Obl1a Bcero y 0,4 % OONbHBIX.

KonguukT unTepecoB. ABTOPHI 3asBJISIIOT 00 OTCYTCT-
BUM KaKOTO-JIMOO KOH(MIMKTa MHTEPECOB U COOCTBEHHOM
(bvHaHCOBOI 3aMHTEPECOBAHHOCTU TPU TOATOTOBKE JaH-
Hoii ctaTbu. IlonckoBo-aHanUTUYECKasl paboTa 110 MOATo-
TOBKE PYKOITMCH TIPOBeIeHa Ha JIMYHbIE CPEICTBA YWICHOB
aBTOPCKOTO KOJUIEKTUBA.
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Prevalence of various forms of diabetes insipidus
and its complications in the Republic of Uzbekistan

Abstract. Background. Central diabetes insipidus is characte-
rized by the inability of the kidneys to reabsorb water and concen-
trate urine, which is due to the defect in the synthesis or secretion
of vasopressin and is manifested by severe thirst and excretion of
large amounts of diluted urine. The purpose of the study is to as-
sess the prevalence of various forms of diabetes insipidus and its
complications, the quality of diagnosis and treatment according
to the data of regional endocrinological dispensaries of the Re-
public of Uzbekistan. Materials and methods. The study used data
from the register of patients with diabetes insipidus registered in
regional endocrinological centers in all regions of the Republic of
Uzbekistan and the Republic of Karakalpakstan in 2018, as well as
our own observations. It was found that by the end of 2018, 1,237
children and adolescents with diabetes insipidus were registered in
the Republic of Uzbekistan and the Republic of Karakalpakstan.
Of these, data of 397 patients with diabetes insipidus were ana-
lyzed. Their average age was 5.6 + 2 years. Results. The idiopathic
form of diabetes insipidus was observed predominantly — in 214

YomaHosa KO.M., Xampaesa A.l.

individuals (55.8 %), the second most common form was central
diabetes insipidus — 129 patients (40.9 %), while the renal and
hereditary forms of the disease were less common — 26 (3.3 %)
and 3 (0.2 %), respectively. The majority of patients (48.9 %) did
not associate the onset of the disease with any factor. However, in
20.4 % of individuals, diabetes insipidus developed after a skull
injury. In 4.8 % of patients, the cause of the disease was tumors
of the hypothalamic-pituitary region, and in 14.5 % — neurovi-
ral infection. Hereditary predisposition was observed in 0.4 % of
patients. Conclusions. In the regions of the Republic of Uzbeki-
stan and the Republic of Karakalpakstan, two forms of diabetes
insipidus were most common: idiopathic — 214 (55.8 %) and
central — 129 cases (40.9 %). Most of the patients — 85 children
(22.9%) — were aged 0 to 9 years. The average age of ill children
and adolescents was 7.6 years. The disease was more often de-
tected in males (51.1 %).

Keywords: diabetes insipidus; epidemiology; children; adoles-
cents

TaLLKEHTCKUK MEeAIQTPUYHMA MEANYHWI IHCTUTYT, M. TALLKEHT, PecriybAika Y36ekncTaH

MowmnpeHicTb PisHNX GOpPM HELLYKPOBOIO Aiabety
TA MOrO YCKAGAHEHb B Pecny6Aiui Y36eKUCTaH

Pe3iome. Axmyaavnicmo. LleHTpanbHU HELYKPOBUil niaGeT
(HJI) — 3axBopioBaHHsI, 10 XapaKTEePU3YETbCS HE3AATHICTIO
HUPOK peabcopOyBaTH BOIY i KOHILIEHTPYBaTH Ceuy, Ma€ B CBOIl
OCHOBI Je(heKT CHHTe3y abo ceKpellil Ba3ompecrHy i MpOsBIs-
€ThCSI BUPAXKEHOIO CIPAroio i eKCKpPeli€lo BeJMKOi KiTbKOCTi
po3BeneHol cevi. Mema OocaidxcenHs — OLIHKA MOIIMPEHOCTI
pi3HUX HOpPM HELYKpOBOro faiabeTy Ta Horo ycKjaaaHeHb, SIKOCTI
JMIaTHOCTHMKY i JIIKYBaHHSI 3a JaHUMU OOJaCHUX €HIOKPUHOJIO-
riunux aucrnancepiB Pecryoniku Y36ekuctan (PY3). Mamepiaau
ma memodu. Y TOCTiIKeHHI BAKOPUCTaHI JaHi peeECTPy XBOPUX Ha
HJ, sixi mepeOyBaoTh Ha 00JTiKYy B 001aCHUX €HIOKPUHOJIOTIYHUX
MHCIIaHCepax ycix perioHiB Pecry0miku Y30ekucTan i Pecrryomiku
Kapaxkanmakcran (PKK) B 2018 polii, a Takox BacHi criocrepe-
>keHHs. BcranosieHo, 1o B PY3 ta PKK Ha kinenn 2018 poky Ha
0071iKy nepedysayio 1237 niteit i mimnitkiB, xsopux Ha HJI. [Tpo-
BeneHo aHaii3 397 BunankiB HJI. CepenHili Bik XBOpUX CTAHOBUB
56 £ 2 poku. Pesyavmamu. TlepeBaxxHo criocTepiranacs imiomna-

tnyHa dopma HI — 214 xBopux (55,8 %), Ha apyromy Micli 3a
4acToTolo LieHTpaibHa popma HII — 129 xBopux (40,9 %), piniie
crniocTepiranacst Hupkosa — 26 (3,3 %) i cmankosa opma 3axBo-
proBanHs — 3 (0,2 %). Binbiricts xBopux (48,9 %) He OB’ sI3yBaiun
MOYATOK 3aXBOPIOBAHHS 3 Oyab-sKUM hakTopom. OnHak y 20,4 %
XBOPUX HEILYKPOBUI MiabeT pO3BUHYBCS IIC/ISI TpaBMU yeperia.
VY 4,8 % xBOpUX MPUUMHOIO XBOPOOM OYyJIM TMYyXJMHM TiroTtaa-
Mo-rinodizapHoi ainsgHku, a y 14,5 % xBopux — HelpoBipycHa
iHdexkuisg. CrankoBa cXuibHicTb Oyia y 0,4 % xBopux. Bucnoexu.
V¥ perionax Pecnyoniku Y36ekucran i PKK HaiiuacTiire criocre-
piraymcs aBi ¢GopMU HELYKPOBOTO miaberty: imiomatuyHa — 214
(55,8 %) i uenrpanbHa — 129 Bunankis (40,9 %). Haiibinbiie
4yKCI0 XBopuX Masiu BiK Bin 0 1o 9 pokiB — 85 nattientis (22,9 %).
CepeHiii BiK XBOPUX [iTeH i MiIUTITKiB CTAHOBUB 7,6 POKY. 3aXBO-
pIOBaHHsI yacTillle BiazHavaaocs y ocibd yososivoi crati (51,1 %).

KirouoBi ciioBa: HelykpoBuii qiaGeT; emmigeMiooris; QiTu; mig-
JIHTKA
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AO NUTAHHS PO3BUTKY
ApPTepIiaAbHOI rinepTeHsii B MiCbKUX
MELLUKAOHLIB 3 OXKUPIHHAM

Pe3tome. AkTyanbHicTb [ocrigxeHHss 06yMOBrieHa HEOOXIAHICTIO OonTuMi3auii MpoginakTUKu PO3BUTKY
aptepianbHoi rinepteHsii (Al) cepen micbkoro HaceneHHs Ykpainu, Hacamnepesn 3 oxupiHHam (Ox). Mera:
feranizysat 0cob6amBocTi po3BuTtky AlC y Micbkux melukaHyiB 3 OX, po3pobutu MeTon nporHo3yBaHHA Al
Ha OCHOBI BM3HA4YeHHs1 0COOJIMBOCTEN B3aEMO3B'SI3KY NapameTpiB, L0 XapaKTepu3ytoTb OCHOBHI JlaHKW ra-
ToreHe3y o6ox narosorivi. MaTtepiann ta merogun. O6¢ctexeri 1094 meLukaHyi M. Xapkosa, siki He JliKyBa-
nmes B MuHysiomy 3 ripusogy Ox ta Al. BusHavanu iHAeKkc macu Tina, OKpyXHicTb Tanii, BuMiptoBanu apte-
pianbHui Tuck. Metogom 6ioimnegaHcHOro aHasnidy [OCHigXKyBan CKan Tina nayieHTiB, iMyHOMEepPMEeHTHUM
MeToAOM — PIiBHI IHCYNIHY, NENTuUHY, PEHIHY, anbgOCTEPOHY Ta KnactepuHy B cupoBartyi kposi. Ocob6mBoCTi
LeHTpasibHOI reMoAnHaMiKu OLiHIOBaINCcs MeTo40M IHTerpasibHoi peorpadii Tina: Bu3Ha4ann yaapHui ob6’em
(M), cepueBuii BUkug (1/xB), yaapHui iHgekc (Mn/m?), cepueBmii iHgekc (/xs © M?). Pesynbtatun. Micbki MeLu-
KaHLi cepenHboro BiKy 3 OXUPIHHAM MOTPebyoTb iHTeHcuikauii npoginakTm4Hoi pob6oTtu Ljo[o po3suTky Al
Y yonosikiB ii Tpeba poanoynHat HasiTb y Bili Ao 40 pokis. Po3BuTok noegHaHoi naronorii (A" Ta Ox) B oci6
cepeHboro BikKy 06yMOBIEHWI HAsIBHICTHO IHCY TIHOPE3UCTEHTHOCTI, LLJO CYNPOBOAXYETLCS 3MIHAMU LNPKYITHO-
H04unX PIBHIB IHCYMIHY, NeNTUHY, aib4OCTEPOHY, 3MIHaAMW Y[AapHOro iHAEKCy Ta 3arasibHoro rnepugepuvdHoro
oropy CyauvH, BUHNKHEHHSIM CUCTEMHOI0 HU3bKOIHTEHCUBHOIO 3arnasieHHs B opraHiami. [Jo gaktopis, Aki Ha-
camnepen o6yMOBJIIOIOTb PO3BUTOK Ta riporpecyBaHHs OX y aaHoi kaTeropii HaceneHHs, chig BigHeCcTu rnosisy
IHCYNIHOPE3NCTEHTHOCTI. BU3Ha4eHHs1 3a [4OMOMOroo MeToAy iHTerpasbHoi peorpadii Tina 3miH yaapHoro iH-
[eKcy — iHghopmaTUBHUI MapkKep po3BUTKY Ta riporpecyBaHHs Al. HassHicTb noegHaHoi natonorii (Al 3 Ox)
XapakTepu3yeTbCsi 3MiHaMu PiBHIB NenTuHy Ta KnacTepuHy rnopiBHIHO 3 nauieHTamu 3 Ox 6e3 AlT, Lo Takox
Tpeba BpaxoByBatu rpv po3pobli TepaneBTUYHUX rigxogis. BucHoBKkU. BuaHadeHi nig 4ac pobotu nigxoau
[0 MPOrHOCTNYHOI Knacugpikauii, CTBOPEHOI 3a JOMOMOro AUCKPUMIHAHTHOrO aHasnidy, MiCbKUX MEeLLUKaHUiB
cepeHboro BiKy — NpeAcTaBHUKIB YKPaiHCbKOI Momnysayii MOXYTb cTaTty OCHOBOK 4715 ONTUMI3aLii anroputmis
popMmyBaHHsI cepen HUX rpyrn puaunKy Lyogo po3sutky Ox 1a Al

Knto4oBi cnoBa: oxupiHHs; apTepiasibHa rinepTeHsis; AUCKPUMIHAHTHWMY aHaris; nporHo3yBaHHs,; MpoginakTka

Bctyn

ITpoGaema po3BUTKY aprepianbHOi rineprensii (Al) y
Mali€eHTIB i3 HAIUTMIIKOM MacH Tijla € OJHI€l0 3 HalBaX-
JIMBIIINX IS CyJ9acHOI MeAUIIMHY YKpainu. [i 3HauymIicTs
MOSICHIOETBCS SIK 3HAYHOIO MOIIMPEHICTIO 000X IIUX MaTo-
JIOTil, TaK i 3HAUHUM PU3MKOM BUHUKHEHHS CeplIEBO-CYy-
TUHHMX KaTacTpod y Malli€HTIB i3 HaJUIMIIIKOM Macu Tija
3a HasIBHOCTiI CYIYTHbBOI TimepTOHiuHOI XBopoou [1, 2].

Tomy npoGiemMa paHHBOI IpodiTakTUKM i TiKyBaHHs Al B
0cib 3 oxupiHHIM (OX) € IPiOPUTETHOIO I BITIM3HIHOI
MEIMYHOI HayKH.

Ha cporomni HakommyeHo Oarato iHdopwmalii 1momo
ocobymBocTeil matoreHe3y Al 3a HasiBHOcTi OX. Tak, mo-
BeIeHO, 110 po3BUTOK Al y Malli€HTiB i3 HAIJIUIIKOBUM
HAKOIMYEHHSIM XMPOBOi TKAHUHU 00YMOBIIOETHCST 3011~
LIEHHSIM TifpaTallii opraHiamy, ocobJMBOCTAMU (PYHKILIIO-
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HYBaHHSI PEHiH-aJIbIOCTEPOHOBOI TOPMOHAJIBHOI Ta CUM-
NaTUYHOI HEPBOBOI CHCTEMHU Ha TJIi TiMepiHCyJiHeMiil Ta
TinepaenTUHEeMil, SKi IpUTaMaHHi A1 OiIBIIOCTI MallieH-
TiB 3 O [3—8] i mposIBIsIIOThCSI HacaMriepe y 3MiHaX TaKUX
reMoaMHaMiYHUX apaMeTpiB, K cepieBuit Bukua (CB) Ta
ynapHuit 06’em (YO) [9]. Takoxk BBaXXa€eTbcs, 110 OTHUM
i3 BaXXIMBUX cKJIanoBux natoreHesy Ox ta Al' € po3BUTOK
CHCTEeMHOTO HU3bKOIHTEHCUBHOTO 3arajieHHsI B OpraHi3mi
[10—12], omHuM i3 MapKepiB IKoro € KiaactepuH [13].

AJie TOBHICTIO HEBU3HAUYEHUM 3aJMIIAETHCS MUTAHHS
1110710 OCOOJMBOCTEI TaTOTEHEe3Y, BHECKY KOXHOTO 3 BUILIE-
HaBeieHUX (pakTopiB y po3BuToK OX, Al Ta iX moegHaHHS
B OIHOTO Malli€HTa. 3 OIISIOYy Ha Te, 1m0 (hOpMyBaHHSI, T1e-
peGir i Ox, i AI' BU3Ha4aloThcsT 0€371i49I0 TOPMOHAIBLHO-
MeTa0oJIiYHUX ITapaMeTPiB i MeXaHi3MU B3a€MOBILIMBY 1IUX
nmapaMeTpiB 3ajiexkaTh Bif 0araThboX YMHHUKIB, 3aBIAaHHS
BUJUJICHHS i BUBHAYCHHST B3aEMO3B’SI3KY LIMX MapaMeTpiB
IUIS1 JAHUX 3aXBOPIOBaHb IOCUTh CKJIAJHE. YTOUYHEHHS J1a-
HOTO MUTaHHS Jajo 6 3MOTY ONTUMIi3yBaTH aJrOpUTM ic-
HYIOUMX 3aXO[iB, CIIPSIMOBAaHMX Ha MPOMITAKTUKY IIHUX
JIBOX XPOHIYHMX HEiH(MEKIIHHUX MaToJIoTiil y HaCeJTeHHS
Ykpainu.

BupiliieHHsI JaHOTO TTUTaHHS MOXKJIMBE Ha Cy4acHOMY
PO3BUTKY HayKU ILISIXOM BUKOPUCTAHHSI METO/IiB MaTeMa-
TUYHOI CTaTUCTUKU, SIKi JO3BOJISIIOTDH AeTajli3yBaTH Pi3HO-
MaHITHI IPUXOBaHi 3B’SI3K1 KITiHIKO-JIa0OpaTOPHUX T1apa-
METPiB MixX c00010.

OnHMUM i3 TaKUX METOJIB € MMCKPUMIHAHTHUI aHai3
(Discriminant Analysis) — po3iJ 00UMC/IIOBaIbHOI MaTe-
MaTHUKHU, 110 SIBJiS€ o000 Habip METO/IB CTATUCTUYHOTO
aHaji3y I BUPILIEHHS 3a1ad po3Mi3HaBaHHS 00OpasiB,
1110 BUKOPUCTOBYETHCS IJISI IPUMHATTS PillIeHHS BiJHOC-
HO TOTO, 5IKi 3MiHHi NOJISIOTH (TOOTO «IUCKPUMIHYIOTb»)
Habopu JaHuX (Tak 3BaHi rpynu). JlaHWit MeTOM TO3BOJISIE
OLIIHIOBATH BiIMIiHHOCTI MiXX ABOMa i Oiiblle TpyrmamMu
00’eXTiB 3a JeKibKOMa 3MiHHMMM OmHOYacHo. BiH pe-
aJli3y€e OBi TiCHO IOB’sI3aHi MiXK cCO00I0 CTaTUCTUYHI IPO-
uenypu: 1) iHTeprperallifo MiXTIpyrnoBUX BiMiHHOCTe
(KoJ1 MOTPiOHO BiAMOBICTU Ha MUTAHHSI, HACKIJIbKY J00pe
TOI UM iHIIMI HAOIp 3MIHHUX, IKUI BUKOPUCTOBYETBCS, Y
3M03i chopMyBaTH PO3IiIOBY ITOBEPXHIO I 00’ €KTIB Ha-
BYJIBHOI BUOIPKH i SIKi 3 IUX 3MiHHUX HaOLIbII iH(popMa-
TUBHI); 2) kinacugikaiito, ToOOTo nepeadaueHHsI 3HaYUSHHST
rpynyodoro ¢dakropa g €K3aMEHOBAHUX TPYI CIOCTe-
pexeHb. Hanpukian, y MeIuiIMHI HOTO BUKOPUCTOBYIOTh
JUISL peecTpalii pi3HMX 3MiHHUX, MOB’SI3aHUX 3i CTAHOM
XBOpOro, mo0 3’aCcyBaTH, sIKi 3MiHHI Kpallle ITOKa3yloTb,
1110 MAIiEHT BipOTiIHO MA€ Ty UM iHIIIy TIATOJIOTi0 abo Bi-
POTiTHO BUIYKaB MOBHICTIO, YaCTKOBO 200 30BCiM HE BU-
nykasB Toio [14].

3 ornisiny Ha Bce BUile3azHayeHe B Y «IHcTUTyT mpo-
O01eM eHOoKpuHHOI marosorii im. B.A. JlaHnieBcbKoro
HAMH Ykpainu» Oyjio mpoBeAeHO KOMILIEKCHE o0cTe-
JKEHHSI TOPOCINX MEIIKAHIIB 3 OKUPiHHSIM, METOI0 SIKOTO
Oyna meTaitizallisi 0COOJMBOCTEl PO3BUTKY apTepialbHOT
rirnepreHsii B MiCbKMX MEIIKaHIIiB 3 OXUPiHHSIM Ta PO3-
poOKa MeTomy MIPOTHO3YBAaHHS apTepiaibHOI TimepTeH3ii
IIJIST 1i€1 KaTeropii HaceJeHHsT Ha OCHOBI BU3HAYEHHST 0CO-
OJIMBOCTEl B3aEMO3B’SI3KY IapaMeTpiB, 110 XapaKTepu3y-
IOTb OCHOBHI JIJAHKM IaTOreHe3y 000X IaTOJIOTIl.

MarTtepiaAu Ta meToamn

Jlo mepmioro etamy OOCHiIpKEHHsS Oyau 3aiyye-
Hi 1094 memkanui M. XapkoBa BikoM 18—69 pokiB
(u/x = 243/851), sKi He JiKyBaJaucs B MUHYJOMY 3 TpU-
Boay Ox Ta Al 3aBmaHHSIM 11bOTO eTaIry 0yJ10 BU3HAUEHHST
yactoTu Al 3a1€KHO Bi Macu Tijia Ta BiKy 00CTEXEHMX.

o HactynmHoro etamy pobotu — 273 ocobu
(u/x = 56/217) cepennnoro BiKy (56,41 *+ 6,93 poky).
3 Hux 3a nokazHukoM IMT, piBHSIMU cHCTOIIYHOTO Ta Jia-
croiiuHoro AT (CAT ta JIAT) 6yno copMoBaHO 4 rpynu
00CTEXEHUX:

1) 1-ma rpyna — maiieHTH 3 BiacyTHicTio OX Ta HOp-
MaabHUM AT (n = 46 oci6; u/x = 13/33);

2) 2-rarpyna — nauieHtu 6e3 Ox, aje 3 HasiBHicTIO ATl
1—2-ro ct. (n = 34 ocobu; u/x = 12/22);

3) 3-1a rpyna — nauieHtu 3 Ox [—II cT. Ta HOpMasb-
HuM AT (n = 110 oci6; u/x = 19/91);

4) 4-ta rpyna — mauieHty 3 Ox [-II ct. Ta 3 Al
1—2-ro cT. (n = 83 ocobu; u/x = 12/71).

IcToTHUX BimMiHHOCTE# 32 BIKOM MixXX TpyniaMu He 0yJ10.

V Bcix o0cTexkeHMX BUMipIoBaiacsl Maca Tijia, OKPYX-
Hicte Tamii (OT), okpyxHicte ctreroH (OC), IMT Ta
criBBigHomeHHs1 OT/OC, npoBoauaocsi BUMipHOBaHHS
CHUCTOJIIYHOTO Ta IiaCTOJIIYHOTO apTepiaTbHOrO TUCKY Ha-
MmiBaBTOMaTUYHUM ToHOMeTpoM (ipmu Microlife (LLIBeii-
11apist) Ha 000X pyKax; MeTO/IoM 0ioiMITeTaHCHOTO aHaJli3y
BU3HAUYaJIKUCh OCOOJMBOCTI CKJIaoy Tijla Malli€HTIiB Ta Oro
PIAMHHUX CEKTOPIB.

Hns piarHoctuku OX 3acTOCOBYBaiu Kiacudikaririii-
Hi Kputepii BcecBiTHBOI opranizaiii OXOpOHU 3I0pPOB’S
(BOO3) (1997): 1) i3 BcranoBieHHsM IMT Big 19 no
24,99 kr/m?> — HopMmanbHa Bara Tina; 2) IMT Bin 30 mo
39,99 kr/m> — OX I-II ct. AT miarHocTyBasu IpM piBHi
CAT > 140 mm pr.ct. Ta/a6o JAT > 90 mm pt.cT. (BOO3,
2020). Y noaaibiioMy npu CTaTUCTUYHI 00poOLLi pe3yib-
TaTiB 00CTeXXeHHsI Opau 10 yBaru piBeHb AT Ha JiBiii py1ii.

Takox oLiHIOBaBCsS pPiBEeHBb ITYJILCOBOTO i CepeaHbO-
ro AT. IlyabcoBuii AT BusHauaBcs 3a pizHuieio (CAT —
— JAT), MM pT.CT.

CepenHiit AT BupaxoByBaBcs 3a (GopMyJioio:

Cepeoniiit AT = JIAT (mm pm.cm.) + ((CAT (mm pm.cm.) —
— AT (mm pm.cm.)).

Oco0IMBOCTI LIEHTPATbHOI TeMOIMHAMIKM OLIIHIOBAJIN-
cst MetonoM IPI'T 3a mormomMororo KoM’ l0TepHOTO peoaHa-
mizaropa «iamaHT-P» 3AT «IIAMAHT» 3a meTomnkoio
M.I. Timenka 3 ypaxyBaHHsIM pekoMmeHaailiii [.C. Koec-
HUKOBa i criBaBT. OLiHIOBaIM TaKi iHTerpaJbHi ITOKa3HU-
K1, K YO (MJ1) (KiJTbKICTb KPOBI, 1110 BUKUJIAETHCS TIPU
KOXHOMY cKopoueHHi cepiisi), CB (J1/xB) (KiJIbKiCTb KpoO-
Bi, 10 BUKHUIAIOTh IIUIYHOUYKHU CEPIlST 3a ONHY XBUJIMHY),
yoapauit ingeke (Y1) (mu/m?) (BinHomenHs YO 10 1ot
MoBepxHi Tina), cepuesuii inneke (CI) (1/xB * mM?) — Bin-
HoieHHss CB 10 1ol moBepxHi Tija, 3araibHUI Mepu-
bepuunmit omip cynun (3TI1OC) (MM pPT.CT. * JI/XB), KU
BUPaXOBYBaBCs SIK BimHoOIIeHHSs cepenHboro AT no CB.

JIy1st BU3HAUEGHHS CKJIaay TiJla Ta HOro piiMHHUX CEeK-
TOpPiB BUKOPUCTOBYBABCS MPOrpaMHO-arapaTHUN KOMII-
nekc «[diamant — AICT-IPTT» 3AT «IIAMAHT». Ilin
Jac JOCITIIKEHHS TTPOBEIECHO OIiHKY TaKUX IapaMeTpiB:
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PucyHok 1. Hactora Al” 3anexHo Bij BiKy
MicbKUX MeLUKaHLYiB

3arasibHa Bona (3B) (i1); 3aranpHa pinuHa (3P) (1); mosa-
KJIITUHHA pinvHa (J1); BHYTPILIHBOKJIITUHHA piguHa (J1);
iHTepCcTHUlliaabHa piguHa (J1); 00’eM LMPKYIIOI0U0i KPOBi
(OLK); xxuposa maca (ZKM), BimHocHa xupoBa maca (%
KM, %), aktuBHa kiniTuHHa Maca (AKM), BigHOIIEHHS
AKM/XM.

JocnimkeHo y BCiX yJaCHUKIB 00CTeXKeHHS TaKOX iH-
nekc incyninopesucteHTHOCTI (HOMA-IR), 1110 po3paxo-
BYBaBcsl 3a (hOpMyJIOIO:

HOMA-IR = (enixemis namue (MMmoab/1) %
X incynin namue (mxQl/n))/22,5.

BusHaueHHsI piBHIB iHCYJIiHY, peHiHY Ta aJlbJIOCTEPOHY
B CUPOBAaTLIi KPOBi MPOBOAMIOCS 3TiTHO 3 TOTOBOPOM IPO
HayKOBO-TIPAKTUYHE CITiBpOOITHUITBO MixK Y «IHCTHTYT
npobjieM eHA0KpUHHOI martoJjorii im. B.A. JanuneBcbko-
ro HAMH VYxkpainn» Ta TOB «Mennunuii neHtp «Jloryc»
iMyHO(DEpPMEHTHUM METOJOM i3 BUKOPUCTAHHSIM KOMeEp-
miiHux Ttect-cucteM ELISA KIT BupoOHumnrsa dipmu
Monobind (CILA) Ta ienTuHy — i3 3aCTOCYBaHHSIM peak-
TBIiB Ha arnapati ImmunnoCHEM 2000.

BusHaueHHsT piBHIB KJIacTepuHy B CHpPOBATI KpPOBI
XBOPUX MPOBOJAUIUCH Y OiOXiMiUHOMY Bilfisli LIEHTpasIb-
HOI HAyKOBO-JOC/iAHOI JabopaTopii XapKiBChKOT0 Hallio-
HaJIbHOTO Mean4yHoro yHiBepcuTety MO3 YKpainu 3 BUKO-
pUCTaHHSIM KoMmepliiiiHux TecT-cucteM Human Clusterin
ELISA (BioVendor, Yecnka Pecmy6iika).

PoGota BukonyBanacs B pamkax HJAP 0119U102445
«P03pobuTu maroreHeTUYHO OOTPYHTOBAHI AuepeHLIiio-
BaHi AJITOPUTMMU JiarHOCTUKU Ta JIiIKyBaHHSI HOBOYTBOPEHb
LIMTOIIOAIOHOI Ta HAAHUPKOBUX 3aJ103».

JlocmiKeHHsT CXBaJleHO IO BUKOHAHHSI KOMici€o 3
nuTaHb 6iomeanyHoi eTuku 1Y «IHCTUTYT npobiaemM eHao-
KpuHHOI narosiorii iM. B.S. Jlanunescbkoro HAMH VYkpa-
iHm» (mpotokos Ne 8 Bix 5.02.2020 p.).

Pesynsrat ommcoBoro aHajizy KiTbKiCHUX ITapame-
TPiB HaBEJEHI Y BUIJISIII OLIIHOK BUOIPKOBOTO CEPEIHBOTO
(Mean) i cranmaptHoro BinxuiaeHHs (SD), a Takox Mmemia-
Hu (Median). 151 BUSIBIEHHS CTATUCTUYHUX 3AJIEKHOCTE
i 3aKOHOMipHOCTelt OyB 3aCTOCOBAHMI TUCKPUMiHAHTHUIA
aHaJi3. Yci Bumm aHati3zy Oysiv peajti3oBaHi B CTaTUCTUIHO-
My nakerti Statistica StatSoft 10.

PesyabTaTH

[lin yac mpoBeAeHHS MEPIIOTO eTaIy TOCTiIKEHHST BU-
3HA4YeHO, 1110 HalbinbIIa yactTora Al y 00CTeXkKeHuX i3 pi3-
HOI0 MAcoI0 Tijla peecTpyBaiacsl y BikoBoMy miepiofi 40—59
POKiB (Y HaceJeHHsI cepeIHbOro BiKy) (puc. 1).

Taka TeHIEeHIIiS BiaMidyasacs i B YOJIOBIKiB, i B 3KiHOK —
MeIIKaHOK M. XapKoBa (puc. 2). Ajie 3BepTaB Ha cebe yBary
TOii hakT, 1110 B 40JIOBiKiB BikoM 40—69 pokiB yacrora Al
TOCTIIfHO 3 BIKOM MaJla TeHACHIIIIO 10 3HMKEHHS, TOMi SIK
y KiHOK HaiOijbllla yacToTa I[bOr0 MaTOJOTiYHOIO CTaHy
peectpyBanacs B nepiog 50—59 pokiB, mpu 1bOMY Y Billi
40—49 pokiB BoHa OyJia CyTTEBO HUXKYOIO, HIX Y YOJIOBIKIB,
asie y Biti 60—69 pokiB 3pocTasia MOPiBHIHO 3 0CO0AMHU YO-
JIOBIYOI CTaTi.

[1pu mpoBeneHi podOTH TaKOXK ITOKA3aHO, 1110 YaCTOTa BU-
HukHeHHs1 A"y MicbKKX MellKaHLiB 3 Ox OyJia BULLOO B 6,3
paza MopiBHSIHO 3 0COOAMM 3 HA/ITUIIIKOBOIO Macolo Tijla Ta B
39,5 pa3a — 3 ocobamMu 3 HOpMAJILHOIO Macolo Tila (puc. 3).

Takum ymHOM, 3pO3yMiNo, IO HAKMOLIBIIOI yBaru B
TUIaHi MpoBeAeHHS MPOMIIaKTUYHUX 3aX0/iB 1010 PO3BU-
TKy Al cepell ychOro MiCbKOTO TOPOCJIOTO HACEJIeHHS T0-
TpeOYIOTh MAIliEHTU CEPeHbOrO BiKy 3 OX.

Tomy mo HacTymHOro erarry po0oTu Oyno BimiOpaHO
came ocib miei BikoBoi Kareropii. 3a HagBHOcTi Al Ta 3a
nokasHukoM IMT ix Oyno po3noniieHo, sIK Bxke 3a3Haya-
JIOCh, Ha YoTUpH rpynu. KoxkeH 3 ydaCHHMKIB JOCIiIKEHHSI,
He3aJeXHO Bill rpynu, O0yB KOMIIJIEKCHO o0CcTexXeHuid. Pe-
3yJbBTaTH 00CTEXXEHHS HaBeIeHO B TaOJ. 1.
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HopmanbHa Hapnuwkosa OXMPpiHHSA

mMaca Tina maca Tina

PucyHok 2. Hactora Al" 3anexHo Bif BiKy Ta crari
MiCbKUX MeLUKaHLiB

PucyHok 3. Hactora A" y gopocnnx micbkux
MelLuKaHL|iB i3 pi3HOIO Macolo Tina
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Tabnunysi 1. Pe3ynbTaTvi KOMIIJIEKCHOrO O6CTEXEHHST MiCbKUX MeLUKaHUiB cepeaHboro Biky, Mean(SD), Median

Fpyna, KinbKicTb 06CTEXEeHUX

R KoHTponbHa, n =46 | Al 6e3 0x,nh=34 | Ox 6e3 Al,n=110 | Ox 3 Al', n =83
119,07 (0,93) 148,76 (1,25) 121,03 (0,93) 151,36 (1,27)
CAT, mw pr.cT. 120,00 150,00 120,00 150,00
71,80 (0,80) 82,67 (1,30) 74,50 (1,04) 85,63 (1,15)
RAT, mu pr.ct. 70,00 80,00 70,00 85,00
) 47,27 (0,82) 66,09 (1,48) 46,53 (0,95) 65,73 (1,32)
MynscoBuin AT, MM pT.CT. 50,00 65.00 45.00 65.00
N 87,55 (0,75) 104,70 (1,08) 90,01 (0,90) 107,54 (1,02)
Cepeariit AT, MM pr.CT. 88,33 103,33 90,00 106,67
e 18,74 (6,3) 20,32 (5,04) 38,67 (11,24) 41,79 (14.64)
’ 20,56 19,35 36,68 39,78
oo KL % 25,33 (7,56) 27,12 (5,08) 37,58 (5,28) 38,13 (5,93)
o e 27,00 26,00 37,00 39,00
J 34,77 (6,82) 35,16 (6,41) 40,86 (6,46) 42,42 (7,29)
’ 33,33 32,40 39,45 41,34
1,98 (0,72) 1,81 (0,55) 1,11 (0,26) 1,09 (0,31)
AKMKM 175 1,77 1,07 1,03
5 40,12 (8,11) 40,11 (7,33) 46,03 (7,19) 47,96 (7,99)
’ 38,71 37,64 44,69 46,38
a5 o 54,20 (4,5) 53,33 (3,76) 45,66 (3,82) 45,27 (4,36)
70 53,76 53,85 45,77 44,78
P 33,34 (5,85) 33,34 (5,49) 37,91 (4,83) 39,52 (6,12)
’ 32,95 32,44 37,68 38,63
3P < 45,21 (3,33) 44,43 (2,72) 37,80 (3,54) 37,35 (3,42)
70 45,45 44,59 37,98 37,46
osarTya a1 11,76 (2,5) 11,60 (2,08) 12,89 (2,07) 13,52 (2,44)
PiavHa, 11.34 11,06 12,91 13,29
BHYTPILLHLOKNITUHHA 21,57 (3,63) 21,74 (3,60) 25,01 (3,07) 26,00 (4,26)
piguHa, n 21,21 20,53 25,06 25,47
IHTepcTUUianbHa piguHa, N 8,87 (1,87) 8,75 (1,56) 9,73 (1,55) 10,21 (1,85)
peTid PliavHa, 8,60 8.34 973 10,02
OLK 4,65 (1,11) 4,60 (0,97) 5,04 (0,91) 5,27 (1,05)
’ 4,43 4,26 5,04 513
oL 1 72,83 (1,58) 79,23 (1,56) 87,19 (1,98) 93,46 (1,85)
’ 72,81 79,00 86,56 90,56
5,15 (0,09) 5,99 (0,12) 6,27 (0,14) 6,97 (0,12)
CB, nixe 4,99 6,00 6.10 6,94
Y1, e 50,06 (1,06) 46,92 (0,91) 38,81 (0,99) 37,45 (0,87)
48,90 46,00 39,60 38,20
3,56 (0,77) 3,56 (0,69) 2,79 (0,74) 2,80 (0,60)
° M2
Cl, /(xe = w) 3,49 3,39 273 281
. 15,02 (0,39) 17,71 (0,16) 16,49 (0,12) 18,40 (0,16)
SMOC, Mu pr.cT. « n/xa 14,53 17.78 16,09 17,84
. . 12,29 (2,74) 12,02 (3,00) 19,39 (1,90) 27,17 (2,51)
IHcynit Kposi, MKOZYwt 12,25 11,81 18,99 19,40
2,54 (0,58) 2,45 (0,57) 4,75 (1,25) 6,75 (1,65)
IHoekc HOMA 2.49 239 4,54 4,59
K aGre0m KoOBL. MM 110,12 (5,71) 115,26 (6,46) 124,91 (14,20) 134,74 (18,10)
puR Kpos, 110,09 116,37 124,80 133,97
_ , 16,00 (0,49) 21,27 (0,83) 33,09 (1,15) 37,64 (1,27)
PeHiH KpoBi, nr/mn
16,25 20,94 32,82 36,34
T 103,57 (1,01) 120,65 (1,39) 145,47 (3,50) 161,07 (4,25)
AOCTEPOH KposB, 101,88 121,88 152,11 168,46
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Tabnuys 2. AHani3 He3anexHuUX 3MiHHUX ANCKPUMIHAHTHOI ¢hyHKLiT

He3zanexHi 3miHHi j:,’.:.rfg: ::':g:g F-BUKJIO4EHHS c;z::gm:t':ﬁ TonepaHTHICTb R2
CAT, Mm pT.CT. 0,188 0,422 115,410 0,000 0,880 0,120
BXM, % 0,096 0,822 18,207 0,000 0,660 0,340
HOMA-IR 0,088 0,901 9,283 0,000 0,109 0,891
PeHiH kpoBi, nr/mn 0,092 0,858 13,985 0,000 0,973 0,027
AnbOOCTEePOH KPOBI, Nr/mMi 0,085 0,937 5,699 0,001 0,952 0,048
JlenTuH KpoBi, Hr/Mn 0,082 0,967 2,900 0,036 0,886 0,114
IHcyniH kposi, MKO/Mn 0,083 0,954 4,044 0,008 0,108 0,892
OUK, n 0,087 0,912 8,102 0,000 0,615 0,385
VI, mn/m? 0,085 0,929 6,484 0,000 0,464 0,536
3MOC, MM pT.CT. * I/xB 0,084 0,946 4,820 0,003 0,518 0,482
KnacTtepuH KpoBi, Hr/Mn 0,081 0,982 2,562 0,042 0,893 0,107

OTpuMaHi Mpu KOMIUIEKCHOMY OOCTEXEHHiI MelllKaH-
1iB M. XapkKoBa AaHi OyJ0 BUKOPUCTAHO JUIsI JeTalli3allil
ocobauBocTeit po3BUTKY Al Ta O, a TAKOX iX ITOETHAHHS
B JIaHO1 KaTeropii HaceJieHHs. JIJ1s 1boro 0yj10 3acTocoBa-
HO METOJI TMCKPUMIHAHTHOI'O aHaIi3y.

IIpu moOynoBi MaTeMaTUYHOI MOAENI ATUCKPUMIHAHT-
HOTO aHaJli3y MepLIMM eTarnoM OyJ10 BU3HAYEHHS He3aJIeX-
HUX 3MiHHUX (IMapaMeTpH, SIKi MalOTh HAWMOLIbII 3HAUYIII
XapaKTEePUCTUKU 1010 AMCKPUMiHAHTHUX yHKIii). [Tpn
¢dopMyBaHHI MaTeMaTUYHOI MoneJli AUCKPUMiHAHTHOTO
aHaJli3y BUKOPUCTOBYBABCSI METOJ1 MMOKPOKOBUIA i3 MOCTY-
MOBUM BKJIIOYEHHSIM 3MiHHUX, 1110 MalOTh HalOiIbIlIe 3HA-
yeHHs ctatucTuku F > 1,0 i piBerb TonepantHocTi 0,01.

AHaJi3 He3aJIeXXHUX 3MiHHUX TUCKPUMiHAHTHOT (DYHK-
11ii OLIIHIOBABCSA 3a TAKUMU KPUTEPIIMHU, SIK JIIMOma Yink-
ca, yaCTMHHA JIsIMO/1a, TecToM F-BKITIOUEHHSI, piBHEM 3Ha-
YYIIOCTi p. 3HaYEHHS TOJIEPAHTHOCTI He3aJexKHOI 3MiHHO1
obuncmoBanocd 9K 1 — R2, ne R — 3HaYeHHSI MHOXXMHHOL
KOpeJisLii 3 yciMa iHIIMMU 3MiHHUMU, SIKi OyJIM BKJIIOUEHI
B MoJIeJb (Taou. 2).

Yci HesanexxHi 3MiHHI, sKi Oyau BimiOpaHi mist T0-
JaJblIol MOOYI0BU TUCKPUMiHAHTHUX (DYHKIIil, BUCOKO-
3HAuYMMi: 3arajibHa ctaTucThKa Jsamona Yinkca = 0,079;
F (33,84) = 30,84; p-level < 0,00001.

Ilin wac momanbiIoro aHajuidy Oyja0 ITOOYZOBAaHO TPU
He3aJiexkHi (OpTOTOHAJIbHI) IMCKPUMIiHAHTHI (DYHKIIIT, sIKi
MaJii JOCTaTHIO PO3AiJIOBY 3OATHICTh 1IOAO copmoBa-
HUX YOTUPHOX TPYI (MOKAa3HUKMU CTATUCTUKU YinKca, Xi-
KBaJpaTa 3Ha4uMi rpu piBHi p-value < 0,00001).

JAuckpuMiHaHTHI (pyHKIIi1 OyJ10 HaBeAeHO Yyepe3 CTaH-
naptu3oBaHi KoediuieHTH Bi, sKi 103BOJSIOTH paHXYBaTH
¢akTopu 3a cuiio0 iX BIUIMBY. BBaxkanocs, 1o 3HauyHiIIe
BIUIMBaB TO# (haKTOp, SIKOMY BilMoOBinae OinblInii 32 MO-
nynem koediuieHr fi.

3agayer0 HACTYITHOTO eTany CTaTUCTUYHOI OOpPOOKHU
OTPUMAHUX NaHUX OyJ0 BU3HAYEHHS CTAaHIAPTU30BAHUX
koediieHTiB Bi 3a KOXHUM i3 BimiOpaHWX TapaMeTpiB
BiTHOCHO OUCKPUMIiHAHTHOI (DYyHKIIi, sIka XapaKTepU3ye
IMCKpUMiHallio (pO3MiJIeHHsST) Mali€HTIiB 3a (hakToM Ha-
sIBHOCTI M BigcyTHocTi OX Ta/a60 AT, a Takox rmoeaHaHo1
matoiorii AI' ta Ox. I[TpoBeneHHs 11bOTO €Talmy — OCHOBa
OLIIHKM BILIMBY KOXHOTIO 3 BimiOpaHUX KJIiHiKO-IiarHOC-
TUYHUX TTapaMeTpiB Ha iX opMyBaHHSI.

Jns mporo OyJio BU3HAYEHO MOMYJI CTaHIapTU30Ba-
HUX KoedimieHTiB Bi He3anmexxHux 3MiHHUX — HOMA-IR,
B2XKM, piBHSI LMPKYIIOIOYOTO PEeHiHY, LUPKYJIIOIYOIro
aJIbIOCTEPOHY, LIMPKYJIIOIOYOTO JICTITUHY, IHCYJIiHY KPOBI,
CAT, OLK, VI, 3I10C auckpuMiHaHTHOI (byHKIIii, 1110
posnainsie naiieHTiB 3 Ox 6e3 A’ Ta 0cib KOHTPOJIBHOI Ipy-
mu (puc. 4).

Ak BUAHO 3 puc. 4, BIUIMB Ha 3HAYEHHS IaHOT JTUCKPU-
MiHAHTHOI (DYHKIii Majau AecCsITb He3aJleXKHUX 3MiHHUX.
Haii6inpmmit — HOMA, B2XKM, iHCyJiH KpOBi, JeNTUH
kpoBi, YI. OrpuManuii pe3yabrar Ja€ 3MOTY CTBEPIXY-
BaTH, 1[0 caM€ 3MiHU LIMX IapaMeTpiB BiIpi3HSIOTh MiX
00010 300POBUX OCi0 Ta mamieHTiB 3 OX, 110 LIIKOM 30i-
Ta€ThCs i3 3araIbHONMPUMHATUMU TIOTJISIAAMKM B Cy4acHiid
MEIVYHIM HaylIi.

1,00 7

0,75 A

0,50 1
o 28 0 06 0,34 020 0,35
0’25 | . .
0,00 -_,
HOMA- IR PeHiH Anb,qOCTepOH NentuH IHcyniH 3rnoc
KpOBI KpoBi KpOBi KpoBi

PucyHok 4. Mopgyni ctaHaapTN30BaHUX KOEILIIEHTIB He3aneXHUX 3MiHHUX AUCKPUMIHAHTHOI ¢hyHKUiT
npun aHanisi rpyny nayieHTIB 3 OXXUPIHHAM 6e3 apTepianbHOI rinepTeH3ii Ta rpynu 340poBux ocié
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lono auckpumiHaHTHOT (DYHKIIiI, 11O PO3Misise ma-
mieHTiB i3 AI' 6e3 OX Ta 0cib KOHTPOJIBHOI TPYITH, TO, 3a
pe3yJabTaTaMi JaHOi po0OTH, 3pO3yMilo, IO BIUIMB Ha
1l 3HAYEHHSI MaJIM ITSITh HesajlexkHuX 3MiHHUX — CAT,
VI, piBeHb aNbIOCTEPOHY KpOBi, peHiHy Kposi, 3[TOC
(puc. 5). To6TO OTpUMaHi pe3yabTaTH MiATBEPANIN BaXKI-
BY POJIb OJHOYACHOT'O MOEIHAHOTO BHECKY B PO3BUTOK Ili€T
MaTOoJIOTii 3MiH (PYHKIIIOHYBAaHHSI Ceplisl, 3pyIlIeHb Y Top-
MOHaJIbHIN peHIH-aJIbIOCTEPOHOBII CUCTEMi Ta 3pOCTaHHSI
nepudepuyHOro CyIMHHOTO OTOPY.

Ilono auckpuMiHaHTHOI (BYHKIIii, siKa pO3iisi€ ma-
1ieHTIB i3 moeaHaHolo martosorielo A Ta Ox ii ocib
KOHTPOJIBHOI TPYIIH, TO 3apEECTPOBAHMI BIUIMB Ha ii 3HA-
YeHHS OJMHAALSATU He3aJleXXHUX 3MiHHUX (puc. 6). Haii-
oinpnit — y HOMA-IR, piBHS iHCYJIiHY KPOBi, JENTUHY
KpoBi, peHiHy KpoBi, CAT. Otpumani pe3ysibTaTu BKa3sy-
10Th, 1110 PO3BUTOK NoeaHaHOI rmarosorii (Al 3 Ox) B ocib
CepeIHbOTO BiKYy OOYMOBIIIOETHCS LIJTUM KJIACTEPOM 3MiH,
cepell IKUX OTHA 3 HAMBaXKJIMBIIIMX — PO3BUTOK iHCYIiHO-
PE3UCTEHTHOCTI Ha TJIi HAKONMMYEHHS XNUPOBOI TKAHWHM,
SIKE CYMPOBOKYETHCSI 3MiHAMM LIUPKYJTIOIOUMX PiBHIB iH-
CyJIiHY, JICNTUHY, aJIbAOCTEPOHY, 3MiHamMu Y1 Ta 3arajibHOro
neprudepuyHOro OTopy CYIWH, BAHUKHEHHSIM CUCTEMHO-
O HU3bKOIHTEHCHUBHOTO 3aMaJIeHHs B OPTaHi3Mi.

BaxxBUM pe3ynbTaToOM MPOBEAEHOTO CTaTUCTUYHO-
ro aHaJji3y CTajio i BUBHAYEHHS He3aJeXXHUX 3MiHHMX, SIKi
BILIMBAIOTh Ha po3MoniieHHsl malieHTiB 3 Al BimHOCHO

1,00
0,75 ~
0,50 ~
O 32
0,00 -

CAT AﬂbﬂOCTepOH PeHiH \ 3roc
KpOBI KpOBI

PucyHok 5. Mopayni ctaHaapTn30BaHNX KoegillieHTiB
He3anexHuUX 3MiHHUX AUCKPUMIHAHTHOI QOyHKLiT
npu aHanisi rpynu nayieHTiB 3 aprepianabHOO
rinepTeHsieto 6e3 OXXUPIHHA Ta rpynu 340pPoBUX OCi6

HasiBHOCTI uu BiacyTHOCTi Ox (puc. 7). Byno Bu3HaueHo,
110 HaMOiIbIIe BIUIMBAIOTh HA 3HAYCHHS OUCKPUMIiHAHT-
Hoi ¢yHkiii HOMA-IR, piBeHb iHCYJliHY KPOBi, MEHIIIE —
OLK, VI, BXXM, OLK, BMicT peHiHy, aJbIoCTEPOHY
Ta KJIACTEPUHY B IIUPKYJIOIOUiii KpoBi. TOOTO MOXKIUBO
CTBepIXyBaTH, 10 nauieHTu 3 A 3 OX BiIpi3HSIOTbCS
Bin oci6 3 AI' 3 IMT, menmmm 3a 30 Kr/M?, 3a piBHEM BO-
JIeMii, BUPaXXeHiCTIO 3MiH TeMOAMHAMiK1, 00yMOBJIEHUMU
(byHKIIiOHYBaHHSIM Ceplisl; CTYIIEHEeM 3arajlbHoro mepu-
(bepryHOrO CymMHHOTO OIOPY CYAWH Ta 3pYyIIeHb Yy pe-
HiH-aJIbIOCTEPOHOBI CUCTEMi; BUPAXKEHICTIO CUCTEMHOTO
HU3bKOIHTEHCUBHOTO 3anajieHHs. TakoxX OTpuMaHi naHi
BKa3ylOTh Ha 3HAYHI BiIMiHHOCTI IIIOIO PiBHS iHCYJIiHOpe-

1,25
1,00 ~
0,75 1
0,50 -
0 38 0 o7 0 35 0,30
0,00 -
PeHiH HOMA IR AHbﬂOCTepOH NenTuH IHcyan OLlK KnaCTepMH M 3MNnocC
KPOBI KpOBI KPOBI KPOBI KPOBI

PucyHok 6. Mopgyni ctaHaapTN30BaHUX KOeiLliEHTIB He3anexHuX 3MiHHUX AUCKPUMIHAHTHOI ¢hyHKLiT
npu aHanisi rpynu nayieHTiB 3 OXUPIHHAM Ta apTepiasibHO rinepTeH3iero Ta rpynu 340PoBUX OCi6

2,25 1
1,95
2,00 1
1,75 4
1,49
1,50

1,25
1,00

0,75 A
0,56 0,50

0,50 ~
0,25 1

0,00 - T T T

0,23 0,27

AN

B>XXM HOMA-IR PeHin
KpOBI

IHcyniH
KpOBi

KnacTtepuvH

AnbOCTEPOH 3MNocC

KpOBI

KpOBI

PucyHok 7. Mogyni ctaHaapTn3oBaHUX KoeqillieHTIiB He3aneXHux 3MiHHUX AUCKPUMIHAHTHOI ¢byHKLiT
npu aHanisi rpynu nayieHTiB 3 apTepiasbHO rinepTeH3ieto 6e3 OXUPIHHSA Ta rpynu ocié 3 OXUPIHHAM
Ta apTepianibHO rinepTeH3siero
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[ d ]

1,25
0,99
1,00 1
0,75 A
0,50 A 0.31 034
0,25 - 019 016 014
CAT JlentuH 3MOC  PeHiH  Anbgocte- Knacteput
KpOBI KPOBi  POHKPOBi  KpoBI

PucyHok 8. Mopayni ctaHpapTusoBaHux KoeqilieHTiB
He3aneXHNX 3MiHHUX AUCKPUMIHAHTHOI (OYHKLiT
npu aHanisi rpyn ocié 3 OXUPIHHAM 3 apTepiasibHO
rinepreH3ieto Ta NayieHTIB 3 OXUPIHHAM
6e3 aprepianbHOI rinepTeH3sii

3UCTEHTHOCTI Ta iHCYJIiHEMIi Ha TJIi 3pOCTaHHS BiTHOCHOI
JKMPOBOI MacH B IailieHTiB 3 Ox Ta Al 1110 TOBHICTIO y3ro-
JKYETBCS 13 3arajJlbHONPUNHHATHUMU HayKOBUMU TOTJISIIA-
MU Ha IMaTOTeHe3 TaKoi IaToJIorii, Sk moegHaHa Al 3 Ox.
I'1ix yac mpoBeAeHOro aHaJli3y TAaKOX BUZHAYEHO, 1110 Hali-
OisIbllIe BIUIMBAIOTh Ha 3HAYEHHST IUCKPUMIHAHTHOI (DYHKIIII,
o posninsie rpyru Ox 3 A’ ta Ox 6e3 Al okpim CAT (1o
€ TiepeadayeHM), piBeHb JIENITUHY B CUPOBATLIi KPOBIi Ta CTy-
MiHb PO3BUTKY XPOHIYHOTO HeCTeU(pIYHOTO 3amnajieHHs.
Came BOHM € TUMU (DAKTOPAMH, 1110 CYTTEBO BiIPi3HSIIOTH I1a-
mienTiB 3 Ox, sxi maioTh Al Bim oci6 3 OxX i3 HOpMaIbHUM
aprepiaibHUM TUCKOM (puc. 8). BaxiuBo, 1110 11i dakTopn
€ TaKVMMM X 3HAUYYIIMMU 11100 PO3MOoaiIeHHs ocid 3 Ox 3a-
JIEXKHO Bil HassBHOCTI uu BincyTHicti Al sk i ocobamBOCTI
3ITOC Tta 6ayaHCy B peHiH-aJIbIOCTEPOHOBII CUCTEMI.
3aBoaHHSIM HACTYITHOTO eTary JOCHTiIXEeHHS cTaja
po3po0OKa MiaxomiB 10 MPOTHO3YBaHHS po3BUTKY Ox, AT
Ta cynyTHboi natosorii AI' + OXK y MiCbKUX MeIIKaHIIiB
CepeIHbOTO BiKy — TMPEACTAaBHUKIB YKpPaiHCHKOI TOIy-
JISILT 32 JOMIOMOTOI0 TUCKPUMiHAHTHOTO aHaji3y, OMHUM
i3 3aBIaHb SKOTO, SIK BXE€ 3a3HAvyaJloch, € TIPOIEeaypa,

moB’si3aHa 3 MeToAaMM Kiacudikalii crocTepexkeHb 3a
rpynamu. Y 1aHOMY BUTIAIKY 1€ TPYIM TMailieHTiB 6e3 OX 3
AT, Ox 6e3 AT, Ox 3 AT Ta 3m0poBUX 0Ci0.

SIK BimoM0O, OCHOBHOIO METOIO IMCKPHUMIiHAHTHOTO aHa-
J1i3y € nmodynoBa GyHKIIiN Kiacudikalii:

y=b,+b x +b,x,+bx+..,

I€ X, X,, X,... — HE3AJIEXHI 3MiHHI, SIKi JOCIIKYIOTbCS; b,

b, b,, b,... — KoedilieHTH GyHKLIA Knacudikartii.
HesanexHi smiHHi (X, X,, X,...) OyJIM BU3HAYEH] Ha Nep-
momy etani: HOMA-IR, B2XKM, piBeHb LUPKYJIIOIOYOTO
PEeHiHY, LHPKYJIOIUYOTO albIOCTEPOHY, ILIMPKYIIOI0UOro
sentuny, iHcyniny kposi, CAT, OLK, VI, 3T1OC.

Ha HactynmHoMmy eTari aHaji3y Oy/au mobymoBaHi YOTH-
pu (11 KoXHOI 3 Tpyn) dyHKLIT Kiacudikamii. Koedirri-
€HTH 1T QYHKILIH Knacudikauiit (b, b, b,, b,...) HaBeneHi
B Tabx. 1.

Ha ocHOBi BU3HaueHUX He3aJeXHUX 3MiHHUX Ta KO-
ediuieHTiB QyHKUi Kiaacudpikauiii Oynu mnoOymoBaHi
¢yHKII1 Kacuikarrii:

| =—269,100+ 0,911 x x,— 0,244 x x,+ 2,110 x x, +
+0,361 % x,+ 0,096 x x,+ 0,309 x x, + 0,103 x x, +
+ 2,458 % x,+ 14,801 x x,+ 3,119 x x,, + 1,841 x x,,, (1)

| =—224,645+ 0,643 x x, — 0,070 x x,+ 1,391 x x, +
+0,337 % x,+ 0,063 x x,+ 0,285 x x,+ 0,092 x x, +
+ 2,454 x x,+ 14,786 x x, + 3,161 x x,,+ 1,824 x x,,, (2)

=—217,314+ 0,917 x x, + 0,423 x x, — 1,750 x x, +
+0,309 x x, —0,006 x x, + 0,156 x x, + 0,068 x x, +
+2,070  x, + 13,157 x x, + 2,887 x x,, + 1,696 x x,,, (3)

Z,=—177,009 + 0,668 x x, + 0,420 x x, — 1,656 x x, +
+0,316 x x, + 0,096 x x, + 0,127 < x, + 0,060 % x, +
+2,027 % x, + 13,087 x x, + 2,818 x x,, + 1,642 x x,,, (4)

ne Z, — dyHKuig Kiacudikawii 11 rpynu nauieHris 3 Ox
3 Al Z, — dyHkuis kinacudikauii Uit rpyny NamieHTis 3

Tabnuys 3. Xapaktepuctuka koegpiyieHTIB ¢pyHKUiV Knacudpikaviv

He3anexHa 3miHHa LR OIS el O
Ox 3 Al Ox 6e3 Al Al 6e3 Ox KoHTponbHa

CAT, MM pT.CT. 0,911 0,643 0,917 0,668
BXXM, % 0,244 -0,070 0,423 0,420
HOMA-IR 2,110 1,391 -1,750 —-1,656
PeHiH kpoBi, nr/mn 0,361 0,337 0,309 0,316
AnbOOCTEPOH KPOBI, Nr/mn 0,096 0,063 0,030 —0,006
JlenTuH KpoB.i, Hr/Mn 0,309 0,285 0,156 0,127
IHcyniH kpoB.i, MKO/Mn 0,103 0,092 0,068 0,060
OLUK, n 2,458 2,454 2,070 2,027

Y1, mn/m? 14,801 14,786 13,157 13,087
3MNOC, mm pT.CT. * n/xB 3,119 3,161 2,887 2,818
KnacTtepuH KpoBi, Hr/Mn 1,841 1,824 1,696 1,642
KoHcTaHTa —269,100 —224,645 -217,314 —177,009
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Ox 06e3 Al Z, — dyHkuia knacubikauii a1 rpynu nati-
€enTiB i3 Al 6e3 Ox; Z, — dyHKUis Knacudikalii ajis rpynu
3nopoBux 0ci0; x, — CAT, MM PT.CT.; X, — iHCYJIiH KPOBi,
MKO/I/mi1; x, — HOMA-IR; x, — K1acTep1H KpOBi, HI/MJI;
X, — JIENITUH KPOBi, HI/MJI; X, — PEHiH KPOBi, IIr/MJI; X, —
ambI0CTEPOH KpOBi, Tir/mi; x, — BXKM, %; x; — OLIK, m;
x,,— 3MOC, mmpr.ct. * 1/x8; x,, — V1, Mi/Mm%

Dynkuii knacugikalii 06YMCIIOITh 3a YoTUPMa Gop-
mynamu (1—4). OtpumaHi 3Ha4YeHHs! KiacudikaliitHuX
byukuiit Z,, Z,, Z,, Z, nopipH1o0Th. GyHKIiA 3 MaKCH-
MaJIbHUM 3Ha4eHHSIM Oy/ie BU3HAYaTH MTPUHAJIEKHICTD T1a-
LiEHTA 10 TPYIIN.

3arajibHa OIliHKa iH(OPMATUBHOCTI Ta CTATUCTUYHOI
3HAUYILIOCTI MOOYIOBAaHOI MOJEJi II0A0 IMPUHAIEKHOCTI
MAali€HTIB 10 BU3HAYEHUX TPYyN momaHa B Taou. 4. Sk Bu-
JTHO 3 HaBEJEHMX MAaHUX, MOOyIOoBaHA MOIC/b TUCKPUMi-
HAHTHOTI'O aHaJi3y € 3HAUYIIOIO.

3 MeTOI0 TMOPIBHSJIBHOTO aHali3y YyTJIMBOCTI, CIIELM-
iyHOCTI Ta TOYHOCTI MTOOYIOBaHOT MaTeMaTUYHOI MOIETi
Oy/Ii TIpoaHali30BaHi JaHi BCIX YYaCHUMKIB IOCIiIKEHHSI.
PesynbraTu Kiacudikaiiii HaBeieHi B Ta0JI. 5.

3 1abj. 5 BUAHO, 1110 TTOOYI0BaHA MOIEIb MA€ 10CTAT-
HBO BHCOKY YYTJIMBICTh, CHIEHM(DIYHICTh i TOYHICTH MPU
kJacudikauii 1151 BCiX YOTUPbOX TPYII.

O6roBopeHHs

Takum yrHOM, IpPU MPOBEIEHHI JAaHOI POOOTU JOBeE-
JIEHO, 1110 MiCbKi MEIIKaHIIi cepenHboro Biky 3 Ox — Ka-
TeTopis MaILli€HTIB, sIKa MOTpedye iHTeHcudikamii mpodi-
JIaKTUYHOI po6oTH 1110710 po3BUTKY Al ITpu ii mpoBeneHHI
CJIig TpuiiMaTy A0 yBaru, 1o Ha po3BuToK Al B oci6 3 Ox
BIUTMBAIOTh TaKi (hakToOpH, SIK CTYIiHb YyTJUBOCTI MEpu-
depUYHUX TKAHUH JI0 iHCYJIIHY Ta HAKOTTMYEHHSI XKMPOBOT
TKaHWHU BiITHOCHO 3arajbHOi MacH Tijia, 3MiHU B TOPMO-
HaJbHUX PEHIH-aJIbIOCTEPOHOBIN Ta iHCYJIiH-JIENITUHO-
Bili cucTeMax, 30iIbIIIeHHsI BoJIeMii Ta IMepugepuIHOro
CYIMHHOTO OTOpY, PO3BUTOK CUCTEMHOTO HU3bKOIHTEH-
CUBHOIO 3amajieHHs1 B OpraHi3Mmi, 3pOCTaHHSI YyAapHOTrO
00’eMmy. OTprMaHi B JaHOMY AOCIiIKEeHHI TaHi BiTHOCHO
BHeCKy came 1ux ¢aktopiB y po3Butok Al B ocio 3 Ox
MOBHICTIO IiATBEPIKYIOThCSI MOBIIOMICHHSIMMU JIiTepaTy-
pu [17, 18].

AJie HOBITHIM pe3yJbTaTOM POOOTHU CTaJI0 BU3HAYEH-
HS1 BiIMiHHOCTEl y 3HA4ylIOCTi BHecKy B reHe3 Ox, Al
Ta cynyTHboi nartoJjorii AI' + Ox ycix BuIlle3a3HauYeHUX
acreKTiB, SIKi XapaKTepHi [JIs MiCbKMX MEIIKaHIIiB ce-
PEIHBOTO BiKy — MpPEACTABHUKIB YKPATHCHKOI MOIYJISILLII.
OTpuMaHi pe3yabTaTu Aal0Th 3MOTY BU3HAYUTU OCHOBHI
HaIpsIMKM OMNTUMIi3allil mpodiaKTUYHOT poOOTH cepe
11iei KaTeropii HaceJeHHs, sIKa IMIPOBOAUTHCS CbOTOAHI i B
Halliii AepxKasi.

IIpr BuUKOHaHHI JaHOI POOOTM MOBEAECHO, IO 10
dakTopiB, fKi HacamIepel OOYMOBIIOIOTh PO3BUTOK Ta
nporpecyBaHHsi OX y JaHOI KaTeropii HaceJeHHs, CJIil
BiIHECTU TIOSIBY iHCY/IiHOPE3UCTEHTHOCTI, CBOEYACHE BU-
SIBJIEHHS 1 JIIKyBaHHSI SIKO1 TIOBUHHO CTaTU OCHOBHUM 3a-
BIAHHSIM NPODiTaKTUYHUX 3aXOiB.

Busnauenns 3a momomoror Meromy IPIT 3min VI
MoOXe OyTH iH(hOpMaTUBHUM MapKepoM PO3BUTKY Ta IMpO-
rpecyBaHHs Al B ocib sk 3 Al Tak i 6e3 Hei.

[lpy BuU3HAYeHHi JIiKyBaJIbHOI AHTUTIMEPTEH3UBHOI
TaKTUKH Yy Malli€HTIB CEPEeIHbOIO BiKYy CJIiI Iam’sTaTu, 1110
PO3BHUTOK apTepiajbHOI TinepTeH3ii 3a HasgBHOCTI OX y HUX
IOJATKOBO CYMPOBOIXKYETHCS 1HCYJiHOPE3UCTEHTHICTIO,
3MiHAMU PiBHIB JIENITUHY Ta iHCYIiHY, ITOTIMOJICHHSIM I1a-
TOJIOTIYHUX 3pYIIEHb Y PEHiIH-aJbJI0CTEPOHOBII cHCcTeMi,
PO3BUTKOM XPOHIYHOro HecrneuudiuHoro 3amajaeHHs, Ti-
MepBOJIEMIEI0, MATOJIOTIYHUMU 3MiHaMU MepudepuIHOTro
CYAMHHOTO OMopy Ta poboTH ceplis.

Hassnicth cynmytHboi natonorii AI' + Ox xapakTepu-
3YETHCSI 3MiHAMM PiBHIB JIENITUHY Ta KJIaCTEPUHY MOPiBHSI -
Ho 3 nanieHTaMu 3 Ox 6e3 Al 1110 TakoxX Tpeba BpaxoByBa-
TH TIpY PO3poOILIi TEPaTIeBTUYHUX MiIXO/iB.

Buznaueni mig yac poGOTH Minxoau 10 MPOrHOCTUYHOT
kimacu@ikamii MiCbKMX MEIIKAHIIB CepeIHbOrO BIKYy —
MpeACTaBHUKIB yKpaiHchbKoi momyssiii 3 Ox, Al Ox Ta
AT’ MOXYTb CTaTU OCHOBOIO IIJIsI OITUMIi3allil arOpUTMiB
(opmyBaHHs cepen HUX Ipyl PU3UKY 11010 PO3BUTKY Ox
Ta AL

BucHoBKMU

1. MichbKi MelIKaHIli CEpeTHbOTrO BiKY 3 OXKUPIHHIM —
MPEeICTaBHUKM YKPaiHCHKOI MOITYJISIIil — KaTeropis ma-
LIE€HTIB, sIKa TOTpeOye iHTeHcudikalii mpodirakTMIHOT

Tabnunys 4. NMoka3HUKM CTaTUCTUYHOI 3HaYyLLOCTi Mogeni Knacuegpikayii

Nam6aa Vinkca Kei-ksappar esosom | Croxasmcp Kopensiiin

0,0792 655,291 0,00001 0,89
Tabnuys 5. Matpuysa knacudpikayii
Mpynu, siki cchopmoBaHi pynu, siki nepep6Gayatothbes BiAcOTOK NpaBUbHUX

nip 4ac o6CTexXeHHs Ox 3 Al Ox 6e3 Al | Al 6e3 Ox | 3popoBi oco6u nepeptGayeHb
Ox 3 Al 80 2 1 0 96,39
Ox 6e3 Al 0 108 0 2 98,18
Al 6e3 Ox 0 0 27 1 96,43
3poposi ocobu 0 3 1 42 91,30
3aranbHa KinbKicTb oci6 80 113 29 45 96,25
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pOOOTH OO0 PO3BUTKY apTepiabHOI TinepTeH3ii. ¥ 9omo-
BiKiB i1 ci1i po3nouynHaTy y Billi 1o 40 pokiB.

2. Po3BuTtok Ta mepebir MO€aAHAHOI MATOJO-
rii AT’ + Ox B ocib cepeIHBOro BiKy 3HAYHOIO MipOIO
OOYMOBJIIOIOThCSI HASIBHICTIO Ta CTYyIIEHEM iHCYJIiHOpe-
3UCTEHTHOCTI, 1110 CYTTPOBOJIXKYETHCS 3MiHAMU LIUPKYJIIO-
IOYMX PiBHIB iHCYJIiHY, JENTUHY, AJIbIOCTEPOHY, YAAPHOTO
iHAEKCY Ta 3arajibHOro nepudepuyHoro Ornopy CyauH,
BUHUKHEHHSIM CHUCTEMHOTO HU3bKOIHTEHCHBHOTO 3ara-
JICHHSI B OpraHi3mi.

3. [MauieHTH 3 OXUPIHHSIM Ta apTepiaibHOWO Tirep-
TEeH3i€10 BiAPi3HAOTHCS Bil 0cid 3 apTepiajJbHOIO Tinep-
TeH3i€10 0e3 OXXMUPIiHHS 3a piBHEM BOJIEMil, BUPaXKEHICTIO
3MiH reMOAMHaMiK1, OOyMOBJICHUMHU (PYHKIIOHYBaHHSIM
ceplsl; pi3HUM 3arajJibHUM Nepu@epuIHUM CYIMHHUM
OITOPOM Ta CTYNEHEM 3pYILIeHb Y PEHiH-aTbJI0CTePOHOBIT
CUCTEMi, iIHTEHCUBHICTIO CUCTEMHOI0 HU3bKOiHTEHCUB-
HOTO 3amajeHHs.

4. HasaBHicTh apTepiajibHOI rinepTeH3sii B 0cid 3 oxu-
PiHHSIM CYIIPOBOJIXXYETHCS 3MiHAMU PiBHS JIENITUHY B CH-
pOBaTIli KPOBi Ta pO3BUTKOM XPOHIYHOTO HeCIeIM(PivHOro
3arajeHHs.

Konduikr inTepeciB. ABTOpM 3asIBJISIIOTH MPO BiICyT-
HiCTh KOHMJIIKTY iHTepeciB Ta BjlacHOi (hiHaHCOBOI 3alli-
KaBJIEHOCTi MpU MiArOTOBL JaHOI CTaTTi.

BHecok K0:KHOro 3 aBTOpPiB y HAMMCAHHA CTaTTi: €hi-
menko T.1. — 30ip maHMX, aHAJIi3 Ta iHTEpIIpeTallis JaHUX,
HamucaHHs ctaTTi; Miciopa K.B. — KOHIIeNis i nu3aiiH
NMOCHIIKEHHS, peJaryBaHHsSI CTaTTi; OCTAaTOYHE 3aTBep-
JKEHHSI CTaTTi.
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To the question of the development of arterial hypertension
in urban residents with obesity

Abstract. Background. The relevance of the study is due to the
need to optimize the prevention of arterial hypertension (AH)
among the urban population of Ukraine, primarily those with obe-
sity. The purpose was to detail the features of AH development in
obese urban residents, and to develop a method for predicting AH
in this category of the population. Materials and methods. A total
of 1,094 residents of the city of Kharkiv who had not been treated
for obesity and AH were examined. Body mass index, waist cir-
cumference, blood pressure were evaluated. Bioimpedance analy-
sis was used to study body composition, immunoassay — serum
levels of insulin, leptin, renin, aldosterone and clusterin. Features
of central hemodynamics were assessed by the method of integral
body rheography: stroke volume (ml), cardiac output (L/min),
stroke volume index (ml/m?), cardiac index (L/min/m?) were de-
termined. Results. It was found that middle-aged urban residents
with obesity require intensification of preventive work in terms of
AH development. In men, it should be started even before the age
of 40. Development of concomitant pathology of AH and obesity
in middle-aged people is due to the presence of insulin resistance,
which is accompanied by changes in the circulating levels of insu-
lin, leptin, aldosterone, in the stroke volume index and total pe-
ripheral vascular resistance, the occurrence of low-grade systemic

Epumerko T.V., Muctopa E.B.

inflammation in the body. Patients with obesity and AH differ from
those with AH without obesity in terms of the level of volemia, the
severity of changes in hemodynamics caused by the functioning of
the heart, total peripheral vascular resistance, the degree of chan-
ges in the renin-aldosterone system, and the intensity of low-grade
systemic inflammation. The results of the work made it possible to
assert that one of the factors that primarily determine the develop-
ment and progression of obesity in this category of the population
is insulin resistance. Integral body rheography, a method for detec-
ting changes in the stroke volume index, is an informative marker
for the development and progression of AH. The presence of con-
comitant pathology of AH and obesity is characterized by changes
in the levels of leptin and clusterin compared to the patients with
obesity without hypertension, which should also be taken into ac-
count when developing therapeutic approaches. Conclusions. The
approaches to the prognostic classification (created using the dis-
criminant analysis program) of middle-aged urban residents — rep-
resentatives of the Ukrainian population, identified in the process
of work, can become the basis for optimizing the algorithms for the
formation of risk groups for the development of obesity and AH.
Keywords: obesity; arterial hypertension; discriminant analysis;
prognosis; prevention

'Y «IHCTUTYT MPOBAEM SHAOKPUHHOM NATOAOMMM WM. B.S1. AaHmaesckoro HAMH YikpauHb», 1. XQpbKOB, YKpauHA

K Bonpocy passutns aptepruaAbHON rMNnepTeHsumn
Y FTOPOACKUX XXUTEAEN C OXXKUPEHUEeM

Pe3iome. Axmyaavnocmo vccienoBaHus oOyclIoOBI€HA HEOOXO-
JMMOCTBIO ONTUMU3ALUK MPOGUTAKTUKYA apTepUuaibHON TUIep-
teH3uu (Al) cpean ropoackoro HacejleHus! YKpauHbl, B MEPBYIO
ouepenb ¢ oxupeHueM (Ox). Ieas: neTanu3mpoBaTb 0COOCHHO-
ctu pa3Butus Al y ropoackux xurtesneit ¢ Ox, pazpadboraTh Me-
TOJI MPOrHO3UpoBaHusl A" HA OCHOBaHUM OTpe/ieIeHUs] 0COOEH-
HOCTei B3aMMOJAENCTBUS MapaMeTPOB, KOTOPbIE XapaKTepU3yIOT
OCHOBHbBIC 3BeHbsI TaToreHeza oOeuMX maTosioruii. Mamepuavt
u memoowt. O6cnenosanbl 1094 xurens r. XapbkoBa, KOTOPbIE He
JISUUITUCH B MpoliioM o nosoxy Ox u Al Onpenesnsiiv MHAEKC
Macchl TeJ1a, OKPY>KHOCTb TAJIMU, U3MEPSLIU apTepUaibHOe AaBiie-
HHe. MeTooM GMOMMIIeIaHCHOTO aHaIu3a MCCIIEI0BaId COCTAB
TeJsa MalueHTOB, UMMYHO(MEPMEHTHBIM METOJIOM — YPOBHU WH-
CyJIMHa, JIENTUHA, PEHUHA, aJlbJOCTEPOHA U KJIaCTepHUHA B ChIBO-
potke KpoBu. OCOOEHHOCTH LIEHTPATbHOW FeMOIUHAMUKU OlIe-
HUBAJIMCh METOJIOM UHTErpajibHOM peorpaduu Teia: Onpeaessuim
yIapHbIii 00beM (MJI), CepaeuHbIii BHIOpOC (JI/MUH), yAapHbIi
WHAEKC (MJI/M?), CepIeYHbIN MHAEKC (I/MUH * M?). Pesyavmamot.
Toponckue Xurtenu cpeHero Bo3pacra ¢ 0XKMpPeHUEM HYKIAI0TCs
B MHTeHCHU(DUKAUK NPOGUIAKTUIECKON pabOThl B OTHOILIEHUU
AT Y My>XulH ee Hy>KHO HauMHaTh yke B Bo3pacTe 10 40 jet. Pa3-
BUTHE coueTaHHOU marojoruu (Al u Ox) y Jull CpeaHero BO3-

pacTa o0yCJIOBJIEHO HAJIMYMEM MHCYJIUHOPE3UCTEHTHOCTU, KOTO-
pasi COMPOBOXIAETCS M3MEHEHUSIMU LIMPKYJIUPYIOIIUX YPOBHEH
WHCYJIMHA, JIeNTUHA, ajbJOCTepOHA, M3MEHEHUSIMU YAapHOTO
WHIEKCa U O0IIeTo MepudepruiecKoro COMpOTUBRICHUS COCYIIOB,
BO3HUKHOBEHUEM CUCTEMHOTO HU3KOMHTEHCUBHOTO BOCTIAIEHUSI
B opraHusme. K ¢akropam, KOTopbie B [epBYyI0 oyepeib 00yCI0B-
JIMBAIOT pa3BUTHE U MporpeccupoBaHue OX y TaHHON KaTeropuu
HaceJeHUs, CJIeAyeT OTHECTU TMPOSIBICHUE WHCYIMHOPE3UCTCH-
THOCTU. OnpeaeneHne ¢ MOMOIIbI0 METOJa UHTErPaJIbHON peor-
pacduu Tera UBMEHEHWI yIapHOTO MHIAeKCca — MHMOPMaTUBHBIM
MapKep pa3BUTHSI U mporpeccupoBaHust Al Hamudue couertan-
Hoit maronorun (A ¢ OxX) XapakTepusupyeTcsi U3MEHEHUSIMU
YPOBHEI JIENTUHA U KJIaCTEPUHA MO CPABHEHUIO C MALlMEHTaMU C
Ox 6e3 Al 4To TakXe HY>KHO YUYUTBIBATh MPU pa3paboTKe Tepa-
TeBTUYECKUX TIONXOMOB. Bbisodsl. BrisiBneHHbBIE B TIpoliecce pa-
0OTBI MOAXO/IBI K MPOTHOCTUYECKON KlaccuduKamu, CO3AaHHON
C MOMOUIBIO AUCKPUMUHAHTHOTO aHaJIM3a, TOPOJICKHUX KUTeNIei
CpeIHero Bo3pacra — IpeAcTaBUTeIeN YKPAUHCKON MOy
MOTYT CTaTh OCHOBOI JIJIS ONTUMU3ALINY AJITOPUTMOB (hOPMUPO-
BaHMUSI CPEIHUX TPy pucka pa3BuTtus Ox u Al

KiroueBble ciI0Ba: oxupeHue; aprepuaibHasd TIUIEPTEH3US;
JNIMCKPUMUHAHTHBIN aHAIU3; TPOrHO3UPOBAaHUE; MPOodUIaKThKa
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BAH3Y «byKOBUHCHKIK ASPXKABHU MEANYHUN YHIBEPCUTET», M. YepHIBL, YkpaiHa

CTaH noAHOro sabesneyeHHs

AiTeu npeny6epTaTHOro BiKY,

aKi NPOXXUBAKOTb HAO TepPUTOPII
MiBHIYHOT BYKOBUHU

Pe3tome. AkTyanbHicTb. Ha BykoBUHI 3an1€XHO Bif KiiMaToreorpagidHux 30H CroCTepiracTbCs Nerkuii Ta ce-
PEnHIVi CTymiHb TSXKOCTI MiogHoI HegocTaTHocTi. OuiHKa eKcKpewii HeopraHiYHOro viofdy 3 ceveto [o3BOJISE Mpo-
BOANTY MOHITOPUHI enigemionoriyHoi cutyayii Woao TAXKKOCTI viogHoro fgegiynty B perioHi. Meta — ouiHutn
roKasHuKu iogypii B [iTed rperybepTaTHoro BiKy, sKi poXuBaroTe Ha Teputopii [iBHiYHOI BykoBuHY (HYepHiBews-
ka obnactb). Matepiann Ta meroan. Y pamkax 20-K1acTepHoro aHanidy noLuMpeHocTi 306a cepes AUTAY0ro
HacerneHHs YepHiBeLbkoi obnacti obcTexeHi 1973 autnHm BikoM Big 7 40 12 poKiB Ta BU3Ha4YeHa KOHUEHTpaLis
HeopraHi4Horo viofy B pa3osivi nopuii ce4i y 197 gitei. OpgepxaHi pe3ynbtat 06po61eHi METOLOM CTATUCTUYHO-
ro BapiayiviHoro ¥ kopensuiviHoro aHaniay. Peaynbratn. O6CTeXeHHs MaHyasibHO-naabnaTopHUM MEeToLoM ro-
Kasa’sio 3Ha4Hy 4acToTy 306a cepeg aitevi bykosuHn — 17,6 %. Tupeomeranis cepes AiTeu pechepeHTHOI rpynu
Tpannsnacsa B 15,1 %. MegiaHa viogypii B o6cTtexenivi nonynsayii 3aranom ctaHoBuTs 60,4 MKI/n1. Y cepeqHboMy
MoLUMpPeHICTb viogHoro aegiunty craHosuna 59,70 + 1,82 %, H4actoTa TAXXKOi MoAHOI He4oCTaTHOCTI He nepesu-
wumna 5,22 + 1,30 %. AHanisyro4um cTyriHb MO[HOro 3abeaneyeHHs opraHiamy AiTevi 3aneXHo Bif reorpagidHux
30H MPOXWBAaHHS1, POGUMO BUCHOBOK, LLIO B AiTeH, Ki MELLKaroTb y PIBHUHHIV 30HI, Ta B Aitesi M. HYepHisuis crio-
cTepiraeTbcs OAHWIA [eiunT NIerkoro ctyneHs (MegiaHa viogypii ctaHosute 72,2 1a 70,4 MKI/n1 BignoBigHo), a
B LITeVi MipCbKuX pavioHiB — MO[HWYA AeqiunT cepefHbOoro CTyrneHs TSXKOCTI (MegiaHa viogypii — 42,9 Mkr/n). Y
cepenHbOMY MOLUMPEHICTb HofgHoro gegiunty craHosuna 59,7 + 1,82 %, a HaAMIpHOro BMICTy viody B cedi —
18,70 = 2,49 %. lNpndomy rokasHuK TSXKKOI viogHoI HegoctaTHocTi He nepesuiyms 5,22 + 1,30 %. BUCHOBKM.
Y 6inbLuocTi pitev, ski meLukaroTb Ha TepuTtopii [iBHIYHOI BykoBuHU, MegiaHa viogypii 3HmkeHa. Y 18,7 % gitev
rnokasaHuK viogypii 6inbLue Hixx 300 MK/, Lo NoTpebye nofJasibLLIOro MOHITOPUHTY.

Kno4oBi cnoBa: riogHe 3abeanederHs:; 4itv; 306, megiaHa viogypii; bykoBuHa

Bctyn

Vo € eceHliabHUM MiKpOEJIeMEHTOM, HEeoOXiTHUM
JUISI CUHTE3Y TOPMOHIB 1uTonoAionoi 3anosu (113), mo
320€3MeuyIoTh PiCT, HEIPOKOTHITUBHUI PO3BUTOK, PEMPO-
IYKTUBHY (PYHKIIiIO i1 00MiH pedoBuH [1]. CybonTumanbHe
CMOXUBAHHS MOy BUKJIMKAE HealleKBaTHY CEKPEllito rop-
MoHiB 1113, 110 mpu3BOAUTH M0 CHEKTpa HECIPUSTIUBUX
pe3yJbTaTiB, CIIJIbHO Ha3BaHUX HomnoaediuuTumMu posia-
namu (MIP) [2]. WP, 1110 MOXYTb PO3IIOYATHCS IIE 10 Ha-

POJIKEHHSI, CTaBJISITh MMiJl 3arpo3y TICUXiYHEe 3M0POB’s AiTeit
iyacTo came ix BuxkuBaHHs. Cepito3Huit neilut Homy min
yac BaTiTHOCTI MOXe TMPU3BECTU 10 MEPTBOHAPOIKEHHSI,
CIOHTAHHOTO TMepeprBaHHS BariTHOCTI Ta BPOIXKEHUX Bifl-
XWJIEeHb, TAKUX SIK KPETUHI3M, TsIKKa, He0o0opoTHa (popma
po3yMoBoi BincrasiocTti. OmHak HabaraTo Gijble 3HaYeHHS
Ma€ MEHIN ITOMIiTHMI, aje BCEOXOIUIIOIUMI PO3yMOBUIA
po3nam, Mo 3MEHIIYE iHTeJICKTyaJbHi 3Mi0OHOCTI BOOMa,
y 1Kkoai ta Ha pobori [3]. LIkimmnBUM € SIK HeaoCTaT-
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HE, TaK i HagMipHe criokxuBaHHS Hony [4]. [eoximis fomy
MoB’si3aHa 3 BUBITPIOBAHHSIM HMOTO CMOJYK i3 GioJoriuHMX
i HeOioIOTIYHMX IXKepesl B OKeaHaX, sIKi € OCHOBHUM KOM-
MOHEHTOM #oro rnobaibHoro Hukiy [5]. HamxomkeHHst
lony B OpraHi3M JIIOIMHM 3IiICHIOETHCSI B OCHOBHOMY 3a
PaxyHOK MOPETPOJIyKTiB, HOI0BAHOI COJIi, MOJIOUHUX TTPO-
IYKTiB, MUTHOI Boau [6, 7].

Hecraua #iony B mOBKiLII 3apeecTpoBaHa B yCiX peTi-
OHAax 3eMHOI KYJIi. IU/IOI[OZ[C(biL[I/ITHi TEPUTOPil Yy CBIiTi € Ha
BCix KoHTuMHeHTax [8—11]. OmHak, 3a HOBUM IJOOAb-
HuM 3BiToM BOO3, KinbKicTh KpaiH, Ae nediuur iomy €
MpoOJEeMOI0 OXOPOHU 3I0POB’sl, 32 OCTAHHE AECATUIITTS
3MeHIIWIAcs BOBiyi [12].

Ykpaina — eauHa KpaiHa €Bporu, ska He Ma€ Iporpa-
MU 60poThOU 3 togHuM aedinutoM. Ha BykoBuHi 3anex-
HO Bi Kj1iMaToreorpadidHuX 30H CIIOCTEPITa€ThCS JISTKIIA
Ta CepelHili CTYIiHb TSXKOCTi HOMHOI HEIOCTaTHOCTI.
OcTtaHHI JOCTIDKeHHS 11010 CTaHy MOJHOTO 3a0e3rneyeH-
Hs1 npiteid mpoBoavuncst y 2003—2005 pp. [13, 14]. Came 3
METOIO OLIIHKM! CTYIeHsI MOmHOro nediuuTy B HOBUX CO-
iaTbHO-eKOHOMIYHMX YMOBAX JUIsI YKpaiH!, 30KpeMa JIJIst
I1iBHiuHO1 byKOBMHM, HEOOXiTHO MPOBECTU MOCTIMKEHHS
npobjeMu MogHOTo 3a0e3IeUYeHHS MiTeil IIKIILHOTO BiKY.
O1iHKa eKcKpellil HeOpraHiuyHOTO Moy 3 cevero J03BOJISIE
MPOBOAUTH MOHITOPUHT €ITiIeMioJIOTiYHOI CUTYallil Ioa0
TSKKOCTI loHOTO AeiluTy B perioni [15, 16].

MeTta — OLIIHUTHU MOKA3HUKU HoAypii B AiTeil mpemy-
OepTaTHOTO BiKY, SIKi IIPOXKUBAIOTh Ha TepuTopii [1iBHiYHOT
bykosunu (YepHiBelbka 06J1acTh).

MaTepiaAn Ta MeToAmn

VY pamkax 20-kJacTepHOro aHalli3y IOIIUPEeHOC-
Ti 300a cepen AUTIYOro HacejJeHHs YepHiBelbKoi 00-
nacti oocrexeHi 1973 autuHu BikoM Bia 7 mo 12 pokis.
Ouinky MopdodyHkiioHanbHOTo cTany I3 y nireii
MIperyoepTaTHOrO BiKy IMPOBOAMIN 3a MOKAa3HUKAMU Bi-
3yalbHO-MaHyaJIbHOTO nmociuimkeHHs Ta USE Ha amapa-
Ti Scanner-100 i3 BUKOpUCTaHHSIM JIiHIHHOTO JaTyMKa 3
gactoroto 7,5 mlir. 3a omepxxanumu USE-mapamerpamu
BUpaxoByBaJiln 00’eM KoxHoi yacTku 1113 3a ¢hopmyiioro:
MaKcuMajJbHa TOBIIMHA (CM) X IIMpPHUHA (CM) X TOBXMHA
(c™m) x 0,478, 3icTaBisiiy 3 peKOMEHIOBaHUMU HOpMaTH-
BaMu 00’eMiB 1113, ogep:xaHMMU TIpu OOCTEXKEHHI AiTei
y flomo3abe3reyeHnx perioHax €BpOIM, 3 ypaxyBaHHIM
BiKy, CTaTi Ta MO Tija.

[ BU3HAUYEHHST €KCKpellil Momy MeTOIOM BMITaIKO-
BOI BMOIpKM BM3HAUYE€HO KOHILIEHTpALIil0 HEOPraHiyHOTro
ooy B pasoBiil mopuii ceui y 197 niteit 3a 10MoMorooo
tect-cuctemu («Mon-Tect», YKpaiHa; HamiBKUTbKiCHUIT
METO[I, SIKWUI TO03BOJISIE BiIPi3HATU 3pa3Ku Cedi 3 yMiCTOM
omy Hk4ae Bin 70, Bim 70 mo 100, Bim 100 mo 300 i moHam
300 mkr/m). 36ip cedi MPOBOIMBCS B CTaHAAPTU30BAHUI
OIHOPA30BUIi MOCYH i3 TepMETUIYHUMM KopKaMu. BuzHa-
yajacs MefiaHa ioaypii (MKr/m).

OnepxkaHi pe3yabTaTi 00po0JIeHi METOIOM CTaTUCTUY-
HOTO BapialliifTHOro i KopeJsiiitHoro aHami3y. CTaTucTuIHa
00poOka BKJIIOYaJia MiPaXyHOK CEpPeIHbOrO apupMeTny-
HOTO 3HAUYE€HHS KOXXHOTO 3 MoKa3HMKiB (M), cepemHboro
KBaapaTUIHOTO BimxuieHHs (o). OLiHKa BiporimHoCTi pe-
3yJIBTATIB Tiepeabdavaia BU3HAYEHHS CePeIHbOI MTOMUITKHI

cepenHboapuGMeTUIHOI (M), BipOTiZHOCTI BiIMiHHOCTEM
cepenHiX BeJMYMH 3a t-KputepieM CThIOJCHTaA, CTaTHUC-
TUYHO 3HAYYIIMMU BBaXKaaucsl 3HAUYEHHs, 110 BiIMoBina-
1o1h p < 0,05. Inst craTucTUYHOI 0OpOOKM BUKOpUCTaHA
KOMIT'1oTepHa nporpama «biocrar».

Jwn3aiiH mociimKeHHs rmependadaB JOTPUMaHHS ITPUH-
uMmiB - KoH(pineHuiiftHOCTI, KOHUeMnuilo iHGopMoBaHOT
3roau Ta ypaxyBaHHs ocHoBHUX moyiokeHb GCP ICH Ta
TenbciHChKOT Aekiapallii 3 6ioMeIMYHUX TOCIiIXKEeHb, Ne
JIIOIMHA BUCTYIIAE iX 00’ €KTOM, Ta HACTYITHUX 11 IEPerJIsiiB
(Ceyn, 2008), Konpenuii Pagu €Bponu npo npasa Joau-
HU Ta 6iomenuiHy (2007) Ta MTO3UTUBHUIA BUCHOBOK JIO-
KaJIbHOI KOMicii 3 OioMennuHoi eTUKM Ipu YepHiBelbKiii
obJiacHiit quTayiii ikapHi (mpotokos Ne 7 Bin 11.02.2020).

PesyAbTaTH

OOcCTexXXeHHSI MaHyaJlbHO-ITAJIbIIATOPHUM ~ METOIOM
roKasajii 3HayHy 4acToTy 300a cepen aiteit bykoBuHu —
17,2 %. Tupeomeranisi cepen niteil pedepeHTHOI rpynu
Tparutsnacs B 15,1 %. Y pizHux xiimaTtoreorpadiqHux 30-
Hax yactoTa 300a pi3Ha i CTAHOBUTb y AiTeH, 5IKi MPOXKU-
BalOTh B TipChKili 30Hi, 25,3 %, 3HaUHO HMX4Ya BOHA cepejl
NiTel, SKi MEIIKaloTh Ha PiBHUHHII 30Hi Ta B M. YepHiB-
usgx — 15,6 ta 13,1 % sinmosinHo, p < 0,05.

AHati3 ofiep>kKaHUX pe3yJIbTaTiB BUBYEHHS 3aJI€KHOCTI
MOIIMpPeHHs 300a Bifl CTaTi IMoKa3aB, 110 B AiTeil jomyoep-
TaTHOTO TIEpiomay, AKi MeIKaloTh Y M. YepHiBIISIX Ta piB-
HUHHIN 30Hi, 300 AeNI0 YacTille TPaIUISIEThCS Y XJIOMYM-
KiB, TOMi SIK y AiTeli TipChKOI MiCLIEBOCTi CTaT€BOI Pi3HMIIL
He criocTepiraetbes (puc. 1).

3a JaHUMM PO3IIOALNY JIiTeii 3a CTyNeHeM 30iIbIIEHHS
I3 momo cTaTi Ta 30HU MEIIKAHHS He3aJIeXKHO BiJl MicIlsg
MPOXXMBAaHHS, SIK Y XJIOMYMKIB, TaK i y 1iBUATOK IepeBakae
300 | crymens. 3rimHo 3 MiXHapomHOIO Kiacuikalli€ero
TSDKKOCTI MononedillMTHUX 3aXBOpIOBaHb, JaHi TajbIia-
TopHoro oocrexxeHHst LI[3 ta pesynsratu Y3/ 13 cBin-
YaTh PO HASIBHICTh Y BCiX 00CTeXKYBaHUX HiTel i3 3000M,
SKi TPOXXUBAIOTh y M. YepHiBLISIX Ta pIBHUHHIN 30Hi, Jier-
KOTO CTyIeHSI MOIHOI €HAeMil Ta CEpeIHbOrO CTYIICHSI — Y
IiTei TipCchbKOi 30HU.

V 163 (82,7 %) Bunankax BusHavamacs 113 m’siko-
eJaCTUYHOI KOHCUCTEHLIT, 6e300iticHa, y 14,7 % naiieHTiB
L3 6yna neio yuriibHeHow0. Y 43,6 % niTeii crioctepira-
JIoCsl MiIBUILIEHHSI eXOTreHHOCTI, y 32,9 % — mnopylleHHs
cTpykTypu 3ano3u. Y 4,7 % paiteil BUSIBJIEHI TTOOJMHOKI
By31H, y 5,5 % — KicrornomiOHi yTBopeHHs. XJIOMYKKIB 3
yibTpacoHorpadiunumu 3midHamu y 113 6yno 38,3 %, ni-
BYaTOK — 63,2 %.
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PucyHok 1. Yactora 306a B giteu i3 pisHux
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PucyHok 2. MepgiaHa viogypii (MKr/n) y giten 3anexHo
Bifg knimaTtoreorpagpiyHoi 30HU

3rigHo 3 eniaeMioJOriYHUMU KPUTEPIsIMU JIsI OLLIHKU
logHOTO 3a0e3MevyeHHs] HaceJeHHSs 3a MeiaHOo Homypii,
pekomeHnoBaHuMu BOO3 (2007), po3pi3HSIOTH TaKi CTy-
MEHi TSKKOCTI MOAHOTO AeilluTy: JIETKUI — IIpU MediaHi
tomypii 50—99 Mkr/n, nomipHuii oxHwMit nediuut — 20—
49 MKT/1 1 TSDKKWI — MeniaHa loaypii MeH1e Bin 20 MKr/J1.
OnTumaabHUM piBHEM HOAYpil BUSHAYEHA KOHIIEHTpAIList
HEOpraHiyHoro ioay B AiTeil MpenyoepTaTHOro BiKy B iH-
tepBaji 100—299 mkr/n. [loka3zHukM ekckpellii iomy mo-
Han 300 MKT/J1 BBaXKarOThcsl HaqMipHumu [17].

BusHaueHHsT KOHILIEHTpallil iiony B cedi OiTeil pi3HMX
palioHiB MPOXUBaHHS TTOKa3ao (puc. 2), 1o B OLIbLIOCTI
eKCKpellis omy 3 ceuero 3HMxKeHa. Meniana iiomypii B 00-
CTEXEHI TMOIyJIsAIii 3arajjoM cTaHOBUTHL 60,4 MKT/II, 1110,
3a kputepissmu BOO3, cBinuuTh Mpo HasIBHICTb HOIHOTO
ne(illuTy JerKOro CTymneHsI.

AHaJtizylouu CTyIMiHb MOMHOTO 3a0e3MeUYeHHs OpraHi3-
My MOiTeii 3aJleXKHO Bil reorpadiyHuX 30H MPOXKUBAHHS,
pOOMMO BMCHOBOK, IO B HiTel, SIKi MEIIKAIOTh Y PiBHUH-
Hili 30HI Ta M. YepHiBLISIX, clIOCTEpiraeThcsl MOMHUI ne-
(ilUT JIETKOTO CTYIIeHs (MemiaHa Moaypii CTaHOBUTD 72,2
Ta 70,4 MKT/J BiMTOBiTHO), a B JiTei TipCbKUX paiiOHIB —
HonHui aediuuT cepeaHbOro CTyMeHs TSKKOCTI (MeaiaHa
tonypii — 42,9 Mkr/mn). Y cepenHbOMY MOLUIMPEHICTh MO~
Horo nedinuty craHoBmia 59,70 + 1,82 %, a HanMipHOTO
BM™icTy #omy B ceui — 18,70 + 2,49 % (puc. 3). [Ipuaomy
MOKAa3HMK TSKKOI MOJHOI HEJIOCTaTHOCTI HEe MepeBUIINB
5,22 £ 1,30 %.

Binbin geranbHUiT aHaMi3 mokasaB, IO cepel JiTei,
SKi TIPOKMBAIOTh y PiBHUHHIN 30Hi, 43,3 % Manu iiomy-
pito moHan 100 mKr/m, TOOTO HOpMasibHE 3a0e3MevYeHHs
itomoM, BomHovac y 3,9 % niTeii itomypist Oyna MEHIIOIO
3a 20 MKT/7 i Binmosigana MOAHINA HEMOCTaTHOCTI TSKKO-
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PucyHok 3. lMoka3Huku eKcKkpewii HeopraHiyHoro
vopny 3 ce4ero B giten

ro cryreHs. Y M. YepHiBisix y 46,6 % miteit ionypist Oyna
6inpiroro 3a 100 mxr/m, y 1,7 % — menmioro 3a 20 MKr/11,
TOOTO Yy 2,3 pa3a MEHIIIOIO 3a TaKy B piBHUHHII 30Hi. Tijb-
K1y 32,8 % niteii ripcbKoi MiclieBoCTi OyJ1a HOaypist, Oiib-
ma 3a 100 mxr/i1, a Huxkva 3a 20 mxr/m —y 12,4 %, mo B 7,3
paza Gibliie, HiX y M. UepHiBusx (puc. 3).

O6roeopeHHs

Y cycinniit PymyHii Takox Oyiau mpoBeneHi AeKijibKa
IOCIiIKeHb HOAHOTO AediuuTy. Y ripchKiii YacTUHI MOBi-
Ty Mypenn nociikKeHHsT TPOBOIMIIOCS TTijl KEPiBHULITBOM
npod. Kuny 2013 potii. YcraHoBI€HO, 1110 TOKA3HUKHU 0~
Iypii Oy HIDKYMMU Bill HOPMaTbHUX Y 68 % 00CcTekeHUX
YUHIB, i3 SKUX TpuOmu3Ho 40 % Manu TSOKKUi pedinut
oy [18]. B iHmomy nmocnimkeHHi [19] mpoaHanizoBaHo
KOHIIEHTpalIilo fomypil B AiTell i3 3aTPUMKOIO POCTY Y IBOX
perioHax PymyHii (ripcbkoMy Ta piBHUHHOMY). [1puban3-
Ho 60 % niTeii mepedyBaiv B CTaHi OAHOTO AediluTy, ajie
3HAYHO HVDKYMI cepelHiii MOKa3HWMK omypil OyB BUsIB-
JIEHWI y TipchKiii 30Hi, e 23 % nmiteit 3a3HaBaIu TSKKOTO
nediunTy itony.

Sk 0aunMMo, HEOOXiaHi IOJAJIbIIi JOCTIIKEHHS Oilb-
IIMX TPYI MiTei, OCKiIbKK AedilluT oay Bce e 3au-
IIAETHCSI TTPOOJIEMOIO OXOPOHU 3[0POB’Sl 3 YUCIEHHUMU
HacJTiAKaMHU 111 PO3yMOBOTO il COMaTUYHOTO POCTY i1 pO3-
BUTKY AiTEM.

Ha xanb, 10 perioHiB, y IKux Big3Ha4a€ThCs AeilluT
ioay B JOBKiJIJIi, HaJleXWTh 3HAYHA YacTMHA TEPUTOPIl
VYkpainu. IcTopuyHO 10 perioHiB MaKCUMaJIbHOTO PU3UKY
PO3BUTKY omomedillMTHUX CTaHIB HajexKalu HacaMIle-
pen JIbBiBcbka, YepHiBelbka, IBaHOo-DpaHkiBcbka, 3a-
Kapratcbka, TepHominbebKa, PiBHeHchKa Ta BonmHcebKka
obusacti. OnHak YopHOOUIbChbKa KaTacTpoda BHeCIa CBOT
KOpPEKTHUBU Ta 3po0uja aKkTyaJbHOIO 1[I0 MpoodaeMy i s
Yepuniriscbkoi, KwuiBcwkoi, Kutomupcrkoi, Yepkachb-
KOi Ta iHmux obnacrteit. I1pu nboMmy B YKpaiHi mpobiema
omHoro mediuuTy 3 KOXHUM pOKOM HaOyBa€ Bce Oilb-
IIIOT0 MacIITaoy.

Jediuut itoay MOCUIIOETHCS EKOHOMIYHUMM Ta €KOJIO-
riyHUMHU (haKTOpaMU: 3HUZWIOCS BXXKUBAHHS HOITOBMICHUX
MPOIYKTiB, HE MPOBOJIUTLCS AOCTATHS oaHa MpodilakTu-
ka. /I Ykpainu mpo6ieMa HecTadi Hody € aKTyaJbHOIO,
ajke BOHA MPHU3BOAUTH HE TUIBKW MO 30iUIbIIEHHS IIU-
TOIOMIOHOI 3aJI031, a 1 BIUIMBA€E Ha iHTEJIEKTYyaJbHUM Ta
OCBITHi#1 MOTEHIiaJ MiIPOCTarOUYOro MOKOJIiHHS.

BucHoBKkM

[Nommupenicts omHoro mAediuuTy y miTeil mperryoep-
TaTHOTO BiKy 3a MaHWUMU €KCKpellil HeOpraHiyHOTo Homy
ctaHOBUTH 59,70 £ 1,82 %. BusiBneHuii BUCOKMIA BiZICOTOK
niteit (18,7 %) i3 mokasHukamu iomypii moHaa 300 MKr/a
MoTpe0y€e NoAaIbIIION0 MOHITOPUHTY.

KirrouoBuM 1711 TOCSITHEHHSI YCITIITHOTO TOMOJIaHHS
iiogHoro nediuuty B IiTell € MapTHEPCTBO MiX JIepXKaB-
HUMHU YCTAaHOBAMM, HAYyKOBUMHU YCTAHOBAMU Ta TPOMAIsIH-
CbKUM CYCITiJIbCTBOM.

KonduikT inTepeciB. ABTOpU 3asBJSIIOTH MPO BiACYT-
HiCTh KOH(IIIKTY iHTepeciB Ta BiiacHOI (iHaHCOBOI 3aili-
KaBJICHOCTI IIpH MiATOTOBIIi JaHOI CTATTi.
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The state of iodine supply of prepubertal children living
in the Northern Bukovina

Abstract. Background. In Bukovina, depending on climatic and
geographical zones, there is a mild and moderate degree of io-
dine deficiency. Assessment of urinary inorganic iodine excretion
allows monitoring of the epidemiological situation regarding the
severity of iodine deficiency in the region. The purpose was to as-
sess the indicators of ioduria in prepubertal children living in the
Northern Bukovina (Chernivtsi region). Materials and methods.
As part of a 20-cluster analysis of the prevalence of goiter among
the pediatric population of Chernivtsi region, 1,973 children aged

7 to 12 years were examined and the concentration of inorganic
iodine in a single portion of urine was determined in 197 children.
The obtained results were processed by the method of statistical
variation and correlation analysis. Results. Manual palpation ex-
amination showed a significant incidence of goiter among chil-
dren in Bukovina — 17.6 %. Thyromegaly among children of the
reference group occurred in 15.1 % of cases. The median ioduria
in the examined population is generally 60.4 ng/l. The average
prevalence of iodine deficiency was 59.70 = 1.82 %, the inci-
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dence of severe iodine deficiency did not exceed 5.22 + 1.30 %.
Analyzing the degree of iodine supply of children depending on
the geographical areas of residence, we conclude that children li-
ving in the plains and children from Chernivtsi have mild iodine
deficiency (median ioduria is 72.2 and 70.4 pg/l, respectively),
and children from mountainous areas — moderate iodine defi-
ciency (median ioduria is 42.9 ng/l). The average prevalence of

CopokmaH T.B., bayy M.U., nHryasik H.I.

iodine deficiency was 59.70 + 1.82 %, and excessive iodine in
the urine — 18.70 + 2.49 %. Moreover, the incidence of severe
iodine deficiency did not exceed 5.22  1.30 %. Conclusions. In
most children living in Northern Bukovina, the median ioduria is
reduced. In 18.7 % of children, the iodine content is more than
300 pg/l, which requires further monitoring.

Keywords: iodine deficiency; children; median ioduria; Bukovina

ByKOBUHCKV FOCYAQPCTBEHHbIV MEAUVLIMHCKUNA YHUBEPCUTET, I HepHOBLbI, YkKpauHA

CocTtosgHMe nopAHoro o6ecnevyeHus Aeteu npenyoeepTarHoro BO3pacTd, NPOXXMBAOLLMNX
Ha Tepputopumn CeBepHON byKOBUHBbI

Pe3iome. Axmyaavnocms. Ha BykoBuHe B 3aBUCMMOCTH OT KJIK-
MaToreorpauyeckux 30H HabJogaeTcs HoaHasi HeIoCTaTou-
HOCTb JIETKOW W CpeiHel creneHu TskecTu. OleHKa 9KCKpelunu
HEOPraHMYeCcKOro ioma ¢ MOYOW TO3BOJISIET MPOBOIUTH MOHU-
TOPUHT 3TMUIAEMUOJOTUYECKON CUTYaLIMM IO TSKECTH MOMHOTO
neduumra B peruone. Ileas — OUEHUTH MOKAa3aTeNd IKCKPELIMU
loma y meTteil mpemyObepTaTHOro BO3pacTa, MPOXMUBAIOIIMX Ha
tepputopuu CeepHoii bykosunbl (YepHoBuiikasi oonacts). Ma-
mepuaavt u memoodst. B pamkax 20-K1acTepHOTo aHaJIM3a pacIpo-
CTPaHEHHOCTH 300a CpeiM AETCKOro HacesieHusi YepHOBUIIKOM
obsactu obcnenoBaHbl 1973 pebeHka B Bo3pacte oT 7 10 12 net
U onpejiesieHa KOHIEHTpAIMsI HEOPraHMUECKOTo foj1a B pa3oBoii
nopuuu Moun y 197 neteii. [lonydyeHHble pe3ynsTaThl 00padoTa-
Hbl METOJIOM CTaTUCTUUYECKOTO BAPUALIMOHHOTO U KOPPEJISILIMOH-
Horo aHanuza. Pezyaomamer. O6cenoBaHre MaHyaIbHO-TIAJIbITA-
TOPHBIM METOJOM TOKA3aJI0 3HAYMTEJIbHYIO 4acTOTy 300a Cpeau
nereii bykoBuHbel — 17,6%. Tupeomeranusi cpeau aeteir pede-
PEHTHO#1 TPYMITbI 3aperucTprpoBaHa B 15,1 % ciyvyaeB. Menua-
Ha HoaypuM B O0OCJIEOBAHHO MOMYJISIIMU B LIEJIOM COCTaBJISIeT

60,4 Mxr/n. B cpenHeM pacipocTpaHEHHOCTb HOMHOTO AeduIInTa
cocrasmia 59,70 + 1,82 %, yacrora TsKesI0i MOIHOM HemocTa-
TOYHOCTU He TipeBbicwia 5,22 + 1,30 %. AHanu3upyst CTerneHb
iomHOro obecrevyeHusl opraHu3Ma JIeTeil B 3aBUCMMOCTHU OT Te-
orpauueckux 30H MPOXMBAHMS, JeJaeM BbIBOJA, U4TO Yy JETei,
MPOXKMBAIOIINX B PABHUHHOM 30HE, M Y AeTeil T. YepHOBIIOB Ha-
ouonaeTcst AeUIUT iHoaa JIerkoi cTerneHu (MeaMaHa 9KCKpenuu
iiona cocrasisiet 72,2 u 70,4 MKT/J1 COOTBETCTBEHHO), a y IeTei
TOPHBIX PAalOHOB — HOMHBIN NeDULUAT CPENHEN CTENEHHU TSXKECTH
(MenmnaHa sKcKpeuuu oma — 42,9 mxr/n). B cpenHem pacripo-
CTPaHEHHOCTH omgHoro AedumuTa cocraswia 59,70 + 1,82 %, a
M30BITOYHOTO coaepxkaHus ionaa B moue — 18,70 + 2,49 %. [1pu-
YeM I10Kas3aTesb TAXKEJIOW MOLHON HEeLOCTATOYHOCTU HE IPEBbI-
cun 5,22 + 1,30 %. Boi6odbr. Y GONBIIMHCTBA ETeil, MPOXUBa-
foux Ha Teppuropun CeBepHoii BykoBUHBI, MearaHa oaypuu
cHmkeHa. Y 18,7 % nereit nokaszatesb nonypuu 6osiee 300 MK/,
YTO TPeOYeT AaTbHEMIIEro MOHUTOPUHTA.

KiroueBble c10Ba: iionHbIi 1ePULINAT; IETU; MeaUaHa SKCKpe-
uuu iona; bykoBruHa
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OCco6eHHOCTU KAMHUYECKUX NPOSIBAEHUN
U Ae4YeHusa cuHapoma Limmara

Peslome. AkTyanbHocTb. Han6onee 4acTto BCTpedaeTcsi ayTOMMMYHHbIV MONUIaHayspHbIM CUHAPOM 2-ro
tuna. lNpencrasBniseT UHTepec pa3Butue n TedeHne cuHgpoma LLimvara, 4to TpebyeT BCeCTOPOHHEeN AnarHoCTUKn
BBULAYy coHeTaHus HeCKOJIbKUX ayTOUMMYHHbIX SHﬂOKpMHOFIaTMVI 1 paL{l/IOHaﬂbHOﬁ Teparimm. Llenb: npoaHasnu-
3upoBaTb OCOOBEHHOCTU KIIMHUYECKMX MPOSIBIIEHUN U JIEHEHUST &y TOUMMYHHOIO MoanrnaHayispHoro cuHgpoma
2-ro Mna Ha KOHKpeTHom ripumepe. Matepuasnsl u metoabl. [ pacCMOTPEHUS MPEACTaBIEH HaboLaeMbIv
Hamu KITMHUYeCKuV criyyYani cuHgpoma LLmugra y naymeHTku 36 net. Vimesnn MecTo nepsBuYHas Haarno4e4HuKoBas
HE[OCTaTO4YHOCTb C ayTOMMMYHHbBIM MPOLECCOM K 21-ruapoKcunase n Haam4me ayTonMMyHHOro Tupeovagura ¢
passutuem rurnotTupeosa. Pesynbratbl. B KIMHUYECKUX MPOsSBIIEHUSX 3a60/1eBaHns JOMUHMNPOBASIN CUHOPOMbI
rUNOTeH3un, O6LUeN N MbILLEYHOV ¢nabocTu, rnepnurMeHTaymm, notepyu Macchl Tesna, QUCrenTuY4ecKux pac-
CTPOVICTB, yCyryouBLLMECS B PE3y/bTare npucoeauHeHnss BUPYCHOU MHEEKUMU, HA (DOHE OTEYHOro cuHApoMa.
HoronHutenbHoe o6criefoBaHne BbISIBUIO 3HAYUTESIbHOE MOBbILLEHUE a[peHOKOPTUKOTPOIMHOIO ropMoHa, PeHu-
Ha, rurnepKannemMuto, rmrepxosiecTepUHeMmIo, NoBbILLeHne 17-ruapoKcurporectTepoHa, TMpeoTPOIHOro ropMoHa,
TUMNOTUPOKCUHEMMIO, MOBLILLIEHNE aHTUTES K 21-ruapokcnniase v K TUPeou[HOV rnepokcuaase rnpu yMeHbLLIeHUN
obbema LUMTOBUAHOM XeJe3bl C HallnYnemM MHOXECTBEHHbLIX JIMHEVIHbIX BKIIFOYEHWM, MOBbILLIEHNEM 3XOreHHOCTH.
AHanm3 BbISIBJIEHHbIX T OPMOHaJlbHbIX, MeTabosIM4EeCKUX n I'IaTOMOpCpOJ'IOI' NYECKUX UBMEHEHMI M03BOJNIT ycra-
HOBUTb Hann4ume B AaHHOM KJIMHUYECKOM crlydae cuHgpoma LLimugra. lNpoBogumoe feHeHne rioKOKOPTUKOU-
Jamu cornpoBOXAasiocb Mo6OYHbIMU peakuymsMm, YTO NPUBEI0 K HEOZHOKPAaTHOM 3aMeHe rpenaparos. Beibop
Obin1 caenaH B nornb3y Kopregha, Ao3a TLaTesibHO OTTUTPOBaHAa 04 KOHTPOIEM KOPTU30sypun. HasHav4eHne
JIEBOTUPOKCMHA COMPOBOXAA/I0Ch JOCTYXEHUEM 3yTupeo3a. BoiBoabl. MaHngectayms cuHgpoma LLimugra npu
OLHOBPEMEHHOM MPOSIBIIEHUN ePBUYHOV HELAM0YeYHNKOBOY HEAOCTaTOYHOCTU ayTOMMMYHHOIO reHesa v ayTo-
MMMYHHOIo TupeouanTa ¢ passutmeM rurnoTypeoda oTmyanacs B3auMHO OTAroLaroLmm TedeHnem. Vimenucs
3HaunTesIbHbIe TPYAHOCTN B JIEHYEHUU [AaHHOIO MONITIaHAYISIPHOro CUHAPOMA, CBA3aHHbIE C KOPPEeKUME ryrno-
KopTuyn3ma, BCrefCcTBUE MII0XOV NepeHOCUMOCTU [TIIOKOKOPTUKOMAOB, YTO TpeboBasio NoCTOSIHHOro Habnne-
HUS1, HEOHOKPATHOIrO KOHTPOJIS1 38 COCTOSIHNEM FOPMOHAIIbHOIO M MeTabosIM4ECKOro CTaTycos.

KnroueBble cnoBa: cuHgpom LUmuaTa; ayTOMMMYHHbIV TUPEOUAUT; AUarHOCTUKA, Jle4eHne

BeeaeHue

AyTOMMMYHHBIN monuraaHayasipHbiid cuaapom (AI1C)
BCTpeYaeTcsl 0CTaTOYHO peako. CHHIPOM TOJIUTIaHTY-
JIIPHOM HEOCTATOYHOCTH — MOJIMOPTraHHoe 3a00JIeBaHue,
XapakTepu3syloleecss HaTMIreM TopaXkeHUsT OMHOBPEMEH-
HO B HECKOJIbBKUX 9HIOKPUHHBIX keye3ax. [1py aToM Bo3-
MOXHO Pa3BUTHE MEPBUYHOTO ayTOMMMYHHOTIO MOpaxe-
HUs B OMHOM OpraHe C TMOCJIeIYIOIIUM TTPUCOeTUHEHUEM
MOpaXXeHUsl APYroro, MpuyeM ayTOMMMYHHasl arpeccust
MIpoTpeccupyeT, Kak mpaBuiIo, MemieHHo [1]. MHorma cpa-

3y MPOUCXOJUT MOpakeHre 000MX OPTaHOB, a MHOT/IA TIep-
BUYHOE ayTOMMMYHHOE MOpakKeHHue coueTaeTcs ¢ 3adose-
BaHMeM Opyrux opraHoB [2]. Haubomnee gacto cpenu AIIC
BCTpevaeTcst BTopoil Tum, win cuHapom Llmuara. UmeH-
HO M. Schmidt B 1926 1. BriepBbie 0OHAPYXWJI COUeTaHHE
0oJie3HW AIIMCOHA U XPOHUYECKOTO JTUMQOLUTAPHOTO
tupeounuta. B 1980 . M. Neufeld BBes TepMUH «ayTOMM-
MYHHBI TOJUIJIAHAYISIPHBIA cMHApOM», BbimeanB AITC
2-T0 THMa KakK COYeTaHWEe XPOHUYECKOW HAaAIOYeYHUKO-
Boi1 HegocTaTouHocTu (XHH) ¢ ayrouMMyHHBIM THpeOu-
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nutoM (AWT) u/unu caxapHsiM nruadberom 1-ro Tuma mpu
OTCYTCTBUM TMITONIapaTUPE03a U XPOHUUYECKOTO rPUOKOBO-
ro mopaXkeHusI KOXM U CIM3UCTBIX oboiouek [3, 4]. Pac-
npoctpaHeHHOCTb AIIC cocTaBiseT B momysiunuu 1,4—4,5
ciydasg Ha 100 ThIC. HacelleHUsI, yallle OH OTMeYaeTcs y
KeHIIWH B Bo3pacTe 15—40 j1eT, 0coOeHHO B TpeTheil JeKa-
ne xu3Hu [S5]. bonbmmHeTBO ciayyaeB cuHapoma Lmun-
Ta — CIopaguveckre, HO MHOTIa BCTpeYaeTcsl CeMeMHbIN
xapakTtep [3]. Yame manndectnpyeT KIMHNISCKOM KapTH-
Hoit nmepsuuHoit XHH [6], u apyroe 3aboneBanne — AUT
MPUCOEINHSIETCS] B CpeHEM uepes 7 JeT |7] mpakTuiyecku
B 50 % cayuyaes [8, 9]. [Ipy 3TOM B KIMHMYECKON KapTH-
He y 0oabHBIX AITIC 2-T0 TUIa IpeBaIupPyIOT IIPOSIBICHUS
00J1e3HU AJUTMCOHA, XOTsI TUTIEPIIUTMEHTALIUSI MOXET ObITh
BbIpaXkeHa cj1ab00, OCOOEHHO MpU COYETAaHUM IIepPBUY-
Hoit XHH u runorupeosa [2]. [Tpu AIIC 2-ro tuna tak-
K€ BCTpevaeTcsi TMIEePrOHaJOTPOIHbINA TMIIOTOHANNU3M B
4—9 % cny4aes, suTiuro — B 4,5—11 %, amonenusa — B
1-4 %, XpoHWUYeCKUi Ternatut — B 4 %, XpOHWUYECKUIA
aTpodUUeCKuii TaCTPUT C MEPHULIMO3HON aHeMHUell WIu
6e3 Hee — B 4,5—11 % [10]. ITpuuem unorna Hayago AIIC
CBSI3aHO C YIIOMSIHYTBIMU BbIllIe 3a00aeBaHUsIMU. [To naH-
HBIM aBTOpOB [11], y mallueHTOB ¢ OMHUM ayTOMMMYHHBIM
3a00JIeBaHUEM BTOPOE COCTOSIHME B TEYCHUE XKU3HU TTPU-
coepuHseTcs B 25 % ciiydaeB. VIMeroTCsI peKOMEHIALNKU O
peryJyisipHoM obcnenoBaHnu nauueHToB ¢ AIIC B cpenHem
OIVH pa3 B 3 rona a0 75 JeT BBUAY BBICOKOTO pUCKa pa3BU-
THSI IPYTUX SHAOKPUHOMNATHIA [6].

HMuarHoctuka AIIC 2-ro tuma Ga3upyercss Ha oOIlpe-
NeJIEHUW OTAEIbHBIX JHIOKPUHHBIX 3a00JieBaHUI, KO-
TOpble BKJIOYaeT CUHIpoM. JuddepeHmaibHyo a1-
arHOCTUKY CJielyeT TIPOBOAUTb C M30JMPOBAHHBIMU
9HAOKpHUHONaTusAMu [7]. BaxHo ormeTuTh, uto AUT varie
BCTpeUaeTcs y JUI C TeHETUYECKOM MpenpacrofoKeHHOC-
TBIO, SIBJISIETCST AOCTATOYHO pacIpoCTpaHEeHHBIM 3a001eBa-
HUEM, CBSI3aHHBIM C HAPYIIEHUSIMU UMMYHOPETYJISITOPHBIX
MeXaHU3MOB, BciieAcTBre uero B 70—80 % ciydaeB 0CI0XK-
HsIeTCsl TIEpBUYHBIM TUNoTupeo3oMm [9]. B To ke Bpems
0071e3Hb AIIMCOHA, INIABHBIM 00pa3oM CYOKJIMHMYECKas
dopMma, TpeOyeT TIHIATEIbHOI BepHUKAIUM W TOPMO-
HaJIbHOM NMAarHOCTUKM JUISI YTOYHEHUSI TeHe3a, BKIIIO-
yasg KakK JIOCTAaTOYHO OOJIbIIYIO pacrpoCcTpaHEHHOCTh
ayTOMMMYHHBIX (DaKTOpOB, TYyOEpKYJIE3HOTO MOpaKEeHMSI,
TaK U BO3MOXHOCTb BPOXAEHHOUN AMCGHYHKIIMU HAIIO-
YEeYHUKOB, MEIMKAMEHTO3HOTO BO3JCHCTBUSI, METAOOIM-
yecKux pacctpoiicts [11, 12].

BesyciioBHO, HaauuMe HECKOJbKUX dHIOKPUHOMATHIA
comnpoBoxIaeTcs: MaHudecTanuein Kaxaon 13 HUX pas-
JIMYHOM CTeNeHU BBIPAXKEHHOCTH, a B LIEJIOM CYILIECTBEHHO
VTSIKENSIET COCTOSTHUE OOJTBbHOTO, 3aTPYAHSET TMarHOCTH-
KY U JIeUeHue.

Ienb: MpoaHaTM3UPOBATH OCOOEHHOCTH KITMHUYECKUX
NposIBICHU 1 JledeHust cuHapoMa LlIMuara Ha KOHKpeT-
HOM TIpUMepe.

KAMHMYeCKUmn cAyyan

s mpoBeneHMs aHaM3a KJIMHUYECKOTO TeUeHMS
cunapoma lImuara kak npumep AIIC 2-ro Tumna npemio-
JKEeH K PaCCMOTPEHUI0 Hab/t01aeMblii HaMM KIIMHUYECKUI
ciaydaii. B TedeHre HECKOBKUX JIET MPOBOIMIOCH HAOJIO-

JieHue 3a 00JIbHOM, Y KOTOPO# B 1e010Te ObLIT YCTaHOBJIEH
nuardHo3 cuHapoma IlImuara. JlabopaTopHoe oOcCIeno-
BaHWE BKJIIOYAIO: KJIMHUYECKUI aHaau3 KPOBU, MOYH,
JIMTIAJHBIA  CHIEKTP KPOBU, OEJKOBBIN, TUTMEHTHBINM,
VIJIEBOJHbBINU, 3JIEKTPOJUTHBI 0OMEeH, (hepMEHThI, yPOB-
HU TOPMOHOB UIMTOBUIHOW XeJjie3bl, HAAIOYEUHUKOB,
napaTropMoHa, TPOIMHBIX TOPMOHOB TUMoGK3a, KOaryyio-
rpaMMy, aHTUTesla K TupeounHoil mepoxcupaze (TI10),
aHTUTeJa K 21-ruapoKcuiase, BO30OyIuTeNo TyoepKyiesa,
BUY-undexiuu, renatutam. MHCTpymMeHTalbHbIE 00-
cnenoBanus: Y3U muroBuaHoi xenesbl (LK), opranos
OpIOLIHON MOJIOCTH, MAJIOTO Ta3a, HAAIIOYEYHUKOB, Cep/-
ma, MPT romoBHoro mo3sra, peHTreHorpadus OpraHoB
rpynHoit kietku, DKI. Boimyn mpoBeneHbl KOHCYJIBTAllUU
CMEXXHBIX CIELMATUCTOB U pAlIMOHATIbHOE JIeYeHUE.

[ManmenTka B., 36 net, 6yxrantep. [Toctynuia B peaHu-
MallMOHHOE OTIEJICHUE XKEJE3HOTOPOXHON KIMHUYECKON
6osbHULIBI N 2 . Kuesa 24.10.2017 r. ¢ 1uarHo30M «MH-
TOKCUKAIIMOHHBIM CUHIPOM HEsSCHOro reHesa. bosesHb
Annucona?». [1pu rocnuTanu3anuu MpeabsBisiia Xaao0bl
Ha BBIPaXXEHHYIO OOIIYIO C1ab0CTh, MBIIIIEYHYIO CJTa00CTbh,
00Jib B MBIIILAX BEPXHUX U HUXHUX KOHEYHOCTEM, To-
JIOBOKPYXEHHNE, TOIIHOTY, CepAleOueHue, OJBIIIKY MpHU
(busmyeckoil Harpyske, TMOBBIIICHUE TeMIlepaTypbl Teja
o cyodeOpubHBIX U@pP, 03HOO, JOMOTY B Tejie, 00Jb
B cycTaBaX, OCOOeHHO TazobeapeHHbIX. Kpome Toro,
OTMeyaJla TOBBILIEHHYIO MOTPEOHOCTh B COJICHON MUILE,
BBIpaXKEHHBIE TTAPECTE3UN, CYXOCTh BO PTY U MOTEMHEHUE
KOXHBIX [TIOKPOBOB.

M3 anamHesa 3a00seBaHUS U3BECTHO, UTO B TeUEHUE
MOCJAEAHUX YEThIpEX MecsleB OoJibHas oTMedayia yXy/-
LIEHUEe COCTOSIHMS: Haboganuch noHuxeHue Al no
80/50 MM pT.CT., 3NM30/AbI BIPAXKEHHOU CI1a00CTH, POJI-
CTBEHHUKM OTMETWJIM W3MEHEHME LIBeTa KOXWU — TIO-
TEeMHEHUE, KOTOpoe TallMeHTKa CBS3bIBaja C JIETHUM
3arapoM, a TakKXe IOSBUJIACh 3allepxkKa MECSUHbIX (2
Mecsla). B TeyeHue mocieqHUX Tpex AHEH COoCTosiHUe
YXYAIIUIOCH, YTO, CO CJIOB OOJIbHOM, MOTJIO OBITh CJe/-
CTBUEM KOHTAaKTUPOBAHUS C OOJBbHBIM CbIHOM (OCTpas
puHoBUpycHast uHpekuus). [loBbicuiach TeMmmeparypa
Tesa 1o GeOpwIbHBIX mudp, oTMevaiacs o3Ho0. Kpome
TOTr0, HaKaHyHe MPUCOEAUHWIMCH TOITHOTA, TOJIOBOKPY-
JKeHUe, epruoanyeckasi mpucTyrnooopasHast 60J1b B KUBO-
Te, HeYCTOMYMBBII CTYJI (MpUHKMAJa claduTebHOe U3-3a
CKJIOHHOCTH K 3a1iopam).

M3 aHaMHe3a XXU3HU CJieyeT OTMETUTD MEPEeHECEHHYIO
B JIETCTBE BETPSIHYIO OCITY, aHTUHY, OMepaluio Mo MOBOAY
rurpomsbl crormbl. Jletom n3 Kuesa He Bblesxkana. B muiiry
IrpuOkbl, pbIOY, KOHCEPBHI, siilla He yroTpeosiiaa. He kypur,
aJIKOToJIeM M HapKOTMKaMM He 3yoynotpedsisuia. [Tocro-
SIHHO JIEKapCTBEHHbIE TpernapaTthel He npuHumana. Mmena
O/IHy OepeMeHHOCTb 0e3 OCJIOXXKHEHUI, CPOYHBIE POJIbI.
ONuU30AMYEeCKM OTMevajia Mpexojsiiee HapylieHUue MeH-
CTpPYyaJIbHOTO 1IMKJa, 00caeaoBagach y TMHEKOI0ra, ObLIO
BBISIBJICHO TIOBBbILIIEHUE |7-0KCUMpOrecTepoHa U CBOOO/I-
HOTO TECTOCTEPOHA MTPU HOPMAJbHOM YPOBHE TUPEOTPOTI-
Horo ropmoHa (TTI). BupycHeii rematur, TyOepKyies,
BeHepuyeckue 3aboyieBaHUSI Y ceOs Uy POJCTBEHHUKOB
oTpuliaeT. MaThb cTpamaeT TMIIEpTOHUYECKOW O00JIe3HBIO.
AJlleprum Her.
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IIpn ocmoTpe GOIBHOIL: 00IIee COCTOSHUE TSKEIOe,
co3HaHMe sicHoe. [lojioxkeHWe B TIOCTEIM ITacCUBHOE,
TPYAHO BCTaBaTh, JIEXKUT Ha OOKY C MOZOTHYTHIMU HO-
ramu. [loBeneHue anekBarHoe. OprUeHTHpPOBaHA B IPO-
CTpPaHCTBE U BO BpeMEHU. ACTEHMYECKOTO TETOCTOXKEHUSI.
KoxHble TOKpOBBI CYXOBaThl, OTMeYaeTCss HeKOTopas
0JIeMIHOCTb C KOPUYHEBO-OPOH30BBIM OTTEHKOM, YYaCTKU
MUTMEeHTAIMM B 00JIACTH JIN1IA, YITHBIX PAKOBUH, B 00J1a-
CTHU MEJIKMX CYCTaBOB KMCTEM, KOJIEHHBIX CYCTaBOB, aKpO-
1uaHo3. Typrop Koxu coxpaHeH. Tpoduueckux nmopaxke-
HUIi U ChITIU HeT, TeMrnepaTypa tesa 37,2 °C. [Tacto3HocTb
rojieHei, mosicHuibl. Macca tena 44 xr, poct 158 cm,
UMT = 17,6 kr/M? (HegocTaTouHas Maca Teja). Turm oBo-
JIOCEHEHUsI KEHCKUii, cKymHbINA. IToAKOXHO-XKUpOBast
KJIeTyaTKa pa3Bura ciaabo. [lepudepuyueckue muMdoy3abl
HE TaJbMUPYIOTCS. PUTMIHOCTM MBbIIII] 3aThlJIKa HET.
12K Msarkoii KOHCUCTeHLIMM, He yBeandeHa. CiusucTas
pPOTOTJIOTKU OJiIeqHO-pO30Basi, uucTas. [pynHas KieTka
MPUHUMAET yYacThe B aKTe NbIXaHUsl. [IbIxaHue MoBepX-
HOCTHOE ¢ 49acToToit 1o 20 B 1 MuH, SpO, — 90 %. Ilpu
MepKyCCUU HaOJII0NAeTCsl SICHBIN JIErOUHbI 3BYK ¢ 0be-
UX CTOpOH. JIpIXxaHue Be3uKyJsspHoe. [paHUIIBI OTHOCH-
TeJIbHOI TYMOCTH cepjlla cMellleHbl BBepx Ha 0,5 cM u
BjieBO Ha 1 cM. JledTeibHOCTh cepalla pUTMUYHAS, TOHBI
3ByuHbie. [lynbc 110 yn/mun, AL 85/40 MM pT.cT. SA3BIK
BJIZXXHBIN, 00JI0KEH 0eJ10-XeAThIM HaleTOM. 2KMBOT MSIT-
KWii, He B3AYT, MPUHUMAET y9acThe B akTe abixaHus. [Tpu
mIyOOKOM Mayiblaliy — HEMHOTro OOJIEe3HEHHBIN B HU-
xHUX otnenax. Cummnrom ITacTepHallkoro HeraTUBHBIM €
06eunx cropoH. Cesie3eHKa He yBeimyeHa. Moueuncmnycka-
Hue 0e3 0COOeHHOCTEM.

OcMOTp MHDEKIMOHNCTA: COCTOSTHAE TSKEeIoe, Oem-
HOCTh KOXHBIX TMOKPOBOB C aKpOIMAHO30M, CHIITU HET.
KuBoT O0JIe3HEHHBII B IIPaBOil MOAB3IOIIHONM O0JACTH.
PuruaHocT MbIn 3atblika HeT, cumntom KepHura cia-
OOITOJIOXKUTEbHBIN ¢ 00eUX CTOPOH. 3aKJIIoUeHUe: MO0~
3peHMe Ha OCTPBI aIleHINIINT.

OcMOTp Xxupypra: npu najblaluu XXUBOT MSATKUIA, He-
3HAYUTETbHO YyBCTBUTEIBHBIN TIPU TITyOOKOM MaJbIaliiu
B HmkHuX otaenax. Cumnrombl Kepa, OptHepa, Curt-
KoBckoro, PoB3uHra, baprombe — MuxenbcoHa oTpulia-
TeabHble. CHUMITOMBI pa3apakeHHWs] OPIOIIMHBI OTpUIIA-
TeJbHbIe. BBICTYNIMBAIOTCS MEPUCTATBTUUECKUE IIIYMBbI.
JIaHHBIX O HAJIMYUW OCTPOTO aIMeHIUIINTa WU JPYroi
OCTPOIl XUPYPrUYECKON IMaToJOruu He BbIsiBIeHO. [Toka-
3aHUN K 9KCTPEHHOMY XUPYPTUIECKOMY JICUEHUIO HE BbI-
SIBJIEHO.

OcMoOTp ypoJiora: oYKy He najbnupyorcss. CUMITOM
ITactepHalIkoro OTpUIIATEeIbHBIN ¢ 00X CTOPOH. JJaHHBIX
00 ypOJIOTMYECKOI MaTOJIOTUM HET.

Pe3yAbTOTHI AOOGOPATOPHOrO
N UHCTPYMEHTOAbHOIO 06CAeAOBOHMS
AHamu3 kpoBu: sputporutel — 4,0 x 10%/m, Te-
moriobuH — 130 r/a, uB. mok. — 0,98, neikouUTH —
13,5 x 10%/m,2 — 1 %, 01 — 7 %, ¢c — 50 %, 1 — 28 %,
M — 14 %, Tpomborutel — 400 x 10°/m, COD — 15 MM/,
reMaToKpUT — 43 %; MaJISIpUIAHBIN I171a3MOJIV B KPOBU HE
BbIsIBJIeH. OOIIMIT aHaJIM3 MOYU: OTH. TUIOTHOCTh — 1020,

pH — HeiliTpanbHasi, KETOHOBBIE TeJla — OTP., TIIIOKO3a —
otp., 6emok — 0,033 r/i, XeayHble TMUTMEHTBI — OTP.,
3p. — el. He u3M. B 1osie 3peHus, JI — 4—6 B moJje 3pe-
HUSI, SIUTENIUI TIJIOCKUI — B HEOOJIBIIIOM KOJUYECTBE B
nosie 3peHusi. buoxumuueckuii aHaaM3 KPOBU: TIIIOKO-
3a — 4,3 MMoJib/11, OMpyOouH oommit — 15,7 MKMOJIb/JI,
MoYeBUHA — 4,5 MMOJIb/JT, KpeaTuHUH — 103 MKMOJIb/JI,
AJIT — 26 U/L, ACT — 38 U/L, obmmuii xonecrepuH —
5,9 mmonb/n, oburuii 6enok — 70 r/a, anbOymuH — 45 r/7,
ChIBOPOTOUHOE Xene30 — 13,29 mxmonb/a (9—30), npo-
TPOMOWHOBBIN MHIEKC — 88 %, dubpuHoreH — 3,77 r/m,
Kanuii — 4,8 MMoJIb/J1, HaTpuit — 135 MMOJIB/J1, XJ10p —
102 mmomb/n. MuxobakTepumn TyOepKyse3a, aHTUTeTa
cymmapnsbie IgA, IgM, Ig G orpuiiatenbHbie. AHTUTENA K
BUY He BoisiBieHbl, HbsAg — otp., HCV — o1p., UDA —
otp. AKTT — 952 rir/mn (pedepeHcHbIe 3HaueHnst — 6,0—
58). AHanu3 Kaja Ha TeJIbMUHTBI — OTp.

V3U opraHoB OpIOLIHOM ITOJIOCTH 1 TTOYEK: 3aCTOMHBIN
SKEJTUHBIN Ty3bIpb. MUKpOJIUT JIeBOI mouku. Y3W Hamrmo-
YEYHMKOB: IIPaBbIi HAIMOYeYHUK — 2,8 X 1,7 cM, JIeBBII —
2,3 x 1,8 cm 6e3 cTpyKTypHBIX U3MeHeHnit. Y3U opraHoB
MaJIoro Tasa: IaToJIOruy He BbigBieHo. Y3U cepaua: pas-
MepbI KaMep ceplilia U MEXKETyTOUKOBOM Meperopoaku B
Hopme, DB neBoro xenynouka — 54 % (He3HAYUTETHHO
CHIDXKEHA).

BonbHoOli ObuTa Ha3zHayeHa Tepariusi, HarpaBJIeHHas!
Ha KOMIMEHCAlUIO HaAMOYeYHUKOBON HEITOCTATOUYHOCTH
U JeTOKCUKaLMio: coiy-KopTed 100 MT BHYTpPHUBEHHO,
II0K03a 5% ¢ WHCYJIWHOM, acrnapkam, ButaMuH C, THO-
TPUA30JIMH, PEOCOPOMIIaKT, pacTBOp PuHrepa, maHracaH,
nedTprakcoH. Ha BTopble CyTKM COCTOSIHUE CpeaHe Tsi-
JKECTH, oTMevaeT yiaydiieHre. CMoria BCTaTh ¢ TOCTENH.
KoHnraxkTHa, opueHTrpoBaHa. 2KajoObl Ha OOIIylO cia-
00CTb, HEBO3MOXHOCTb OBICTPO MepeMeIaThCs, MbIIIey-
HYyI0 C1aboCTh, 0OJb B KOJEHHBIX CyCTaBaX; YMEHBIIIH-
Jiock rojioBokpyxenue, Sp0,92 %, YCC 90 B 1 mun, AJl
90/60 MM pPT.CT.

OCMOTp HEBPOJIOIOM: JaHHBIX 00 OCTpPOIl 0YaroBoOi
CUMIITOMATHKE He BBISIBJIEHO. OCMOTP 3HIOKPUHOJIOTOM:
KOXHbI€ MOKPOBBI OPOH30BOTO 1IBETA C y4aCTKAMM ITUT-
MeHTtauuu. AJ1 90/60 MM PT.CT., acTeHU3MpPOBaHa, 3a1ePK-
ka MecstuHbIX. 2K wmsirkas, 6e36ose3HeHHas. [unartos:
0oJie3Hb AncoHa?

Ha tpeTtbu cyTku cocTosiHre 60IBHOM 0e3 CYIIeCTBeH-
Hoit nuHamuKu. 2Kano6sl npexHue. Temmeparypa 36,7 °C,
SpO, 94 %, Y]1 18 B 1 mun, YCC 78 B 1 Mun, A/l 90/60 mm
pT.cT. ZKUBOT MsrKuii, 6€300Je3HEHHBIA, CTY KallMUle-
00pa3Hblii. YPOBEHb IMUKEMUN HaTolaK — 4,3 MMOJIb/J.
Ha yerBepThie cyTKM OOJIbHAS MepeBeieHa B 3HIOKPUHO-
JIOTUYECKOe OT/AeJeHUE, YIUTHIBass HEKOTOPYIO TMOJIOXH-
TEJIbHYIO IMHAMUKY: HOpMaJli30Bajiach TeMIiepaTtypa Teia,
HeMmHoro moBbicunoch A/l — mo 100/60 mm pr.cT., HCC 80
B | muH. CoxpaHseTcss MUTMEHTAIUs KOXH, CTajlla OTMe-
YyaTh CYXOCTb BO PTy, HEKOTOPYIO MTACTO3HOCTh B 00JacCTH
CyCTaBOB, COHJIMBOCTb. BolbHOI Ha3zHaueHO M000CIeno-
BaHUe.

PentreHorpagusi opraHoB IpyIHON KJIETKHU: MpU3HA-
KOB TIATOJIOTMH JIETKUX U OpTaHOB cpeaocteHust HeT. DKI:
put™ cuHycoBbIi nipaBwibHbIA, YCC — 100 B 1 MuH. Cu-
HycoBas Taxukapaus. Y3 12K: ayronMMyHHBII TUPEOU -
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ouT, cyoarpodpmaeckas ¢opma. MPT ¢ koHTpacTupoBaHu-
eM: yoeTUTETbHBIX JAHHBIX 0 MUKPOaZeHOMe TUITO(h13a Ha
MOMEHT O0CJIe/IOBaHUS He MOJTyYeHO.

JlaboparopHbie nokazarenu: TTI — 72,94 mxkME/mn
(0,2—4,0),c8T,—6,63nmonb/n(12—22),anturenak TIO—
237 EA/mn (£ 35), anppoctepoH — 19,7 ur/mn (7,0—30),
naparropMoH — 38,5 nir/mn (18,5—88,0), npojgakTuH —
15,09 ur/mna (2,8—29,2), KOpTU30J CIIOHBI — 9,97 HIr/MJT
(0,2—4.,4).

BricTaBieH KIMHUYECKUI TMarHO3 — ayTOMMMYHHBII
TOJTUTIAHAYISPHBIA CUHIPOM 2-TO TUTIA: ayTOUMMYHHBII
TUPEOUIUT, aTpouyeckast ¢opma. [unortupeos B cocTo-
STHUM JeKOMITeHCallMi. XpOHUYeCKash HaaIOUYeYHUKOBAs
HEJI0CTaTOYHOCTh CPEAHEN TSIKECTU B COCTOSTHUU JEKOM-
TeHcaluu.

HasnaueHa cienyromasi Tepanusi: npeaHu30ioH 10 mr
yTpoM u 5 mT B 16:00, ayTupoxc mo 50 MKT exXeIHEeBHO Ha-
Tomax 3a 30 MuH 1o exsl, ButamuH C 100 Mr B cyTKH, TIpe-
nyktan MR 35 mr 2 paza B CyTKH.

B cBa3u c ynydiieHWEM COCTOSIHMSI TallMEHTKa
3.11.2017 1. BeImMcaHa IS MIPOJOJKEHUST aMOyJIaTOPHO-
ro jgedyeHusi. PekomeHmoBaHo mpoBecTu KOoHTpoab TTT,
AKTT, xoptusona yepe3 1 mecsi. B ykazaHHBII repuo
00J1e3HM MalMeHTKa HeaJeKBaTHO OLIEHUBaJIa CBOE COCTO-
sTHMe, He coTJalllajiach C Ha3HaYaeMoii Tepamnueit, oaToMy
CaMOBOJIBHO U3MEHMJIa Ha3HAYEHHOE JieYeHne, TaK Kak, C
ee CJIOB, MOCJe BBIITUCKU CTajla YyBCTBOBATH Ce0s TOpas3no
JIyJIlle M He CUMTaIa HeOOXOAMMBIM IMTPUHUMATh Iperapa-
Tbl. OIHAKO Yepe3 HelesIo 3aMeTUIa OTeUHOCTh U pellnia
MPOIIOJIKUTH ITPUEM TOJIBKO 3YTHPOKCA.

Yepes 1 Mecsill npoBeJieH KOHTPOJb aHaau3oB: TTI —
5,058 MxEn/mn, 8T, — 1,58 ur/mn (0,89—1,76), AKTT —
533 nr/mu, KopTusod cioHbl < 0,15 Hr/MJI, KOpTU30J
Moun — 8,5 Mkr/24 u (58—403), kamuit — 6,2 MMOJIB/TI,
HaTtpuit — 131 Mmoub/n, xa0p — 100 MMOJIB/J, KaTbLMl —
2,61 mmounb/n, hochop — 1,37 mmoub/1. C yueTom mosy-
YEHHBIX pe3yJbTaToB 0OJIbHAS TTOCJeIoBajla peKOMeH/1a-
LIMSIM M Havyasia pueM MpeIHu30JI0Ha.

K coxaneHnio, y MallMeHTKH OKa3ajach HeTlepeHOCH -
MOCTb K MPEeIHU30JOHY, KOTOPbIi ObLT 3aMEHEH Ha Me-
TUTIPEN, OAHAKO MOOOYHBIE peaKIIMy TakKe OTMEYasIiCh.
BonpHOIT OBIT Ha3HaueH KOpTUHEMd M TIpeaIoXKeHO T0-
MOJHUTEJIbLHOE 00C/IeIoBaHKe IJIs1 YTOUHEHUW s IMarHo3a.

Pesynbrarel uccinenoBanuit or 02.2018 r.: AKTI —
228 /M1, peHUH aKTUBHBIN — 2560 Hr/7 (7,54—42,3, Bep-
TUKaJbHOE ITOJIOXKEeHNE), abaocTepoH — 12,8 v/mi (7—30),
aJibIoCTepOH-peHnHOBoe cooTHoteHue — 0,01 (3,8—7,7),
koptuzoa Moun — 103,5 mxr/24 4, TTI' — 2,63 MKME /M1,
T, — 1,17 ur/mn, nporecrepon — 14,44 nr/mn (3,34—
25,56), actpaguon — 159 nr/mna (37—280), mponakTuH —
9,4 wur/mn (2,8-29,2), 17-ruapoKCUIporecTepoH —
5,36 ur/mn (0,5-2,8), xomectepyuH — 6,59 MMOJb/I,
JITIHIT — 4,89 mMmonw/n, JITIBIT — 2,42 mMonb/a, 00-
i 6es1oK — 68 1/71, anboyMuHbl — 60 %, TI0OYIMHBI —
40 %, o, — 4,7 %, 0,— 8,5 %, p — 11,7 %, y — 15,1 %,
A/l xoad. — 1,5, kanmuit — 5,9 MMousb/1, HaTpuii —
139 mmonw/n, pH — 7,39.

IManueHTKa MpUHUMAJIA JIeYeHUe SMTU30IUIECKU B CBSI-
3U C TUIOXOI MEPEHOCUMOCTBIO TTTIOKOKOPTUKOCTEPOUIOB.
B nepuon ux rpuema, a 3ateM rpreMa KOpTU30Ha OTMeva-

Jla yXyAIIeHNe CaMOYyBCTBUSI — YCWJIEHWE TTMTMEHTAIINH,
cOOU B MECSYHBIX, TOJIOBHBIE 001, OCOOEHHO MOCJe He-
PBHO-TICUXWYECKOTO TIepeHANpPsDKEHUS, YTO KOppeaupo-
Bajio ¢ konebanustmu mmapametrpoB AKTT, koptusona, pe-
HUHa, 17-TUAPOKCUIIPOrecTepoHa, aabA0oCTepOHa, Kaaus.
BBuay BhIIeyKa3zaHHOTO OOJIbHASI ObUTAa TIepeBeleHa Ha
kopred B mo3e 30 mr/cytku. Ha doHe moayyaemoii Tepa-
v cHusuics ypoeHb AKTT no 182 rir/mit, peHuHa — 10
77,5 nir/mi, Koptuzoya moun — o 103,5 Mxr/24 4, no-
CTUTHYT 2YTUPEO3.

[ManmenTKa TpogoKajga paboTaTh, 3aHUMATHCS JIO-
MallHUMU JeJaMHi, BOCITUTAHMEM pebeHKa, 4TO WHOTIa
COTIPOBOXIAJIOCh HEPBHBIM TEpeHAIpSKeHUEM U U3Me-
HEHUEM COCTOSIHUsI. B Tepuon o4yepeaHOTo yXyAIIeHUsI,
Korma y OOJbHOM MMela MeCTO BbIpakeHHasi CJ1aboCTh,
MTOCTOSTHHOE CepleOrueHre ¢ TOsIBIeHUEeM Kapauajruu,
OJIBIIIIKU, OOTbHASI CAMOCTOSITEIbHO oOpaTuiach B IHCTHU-
TYT SHAOKPUHOJIOrMK 1 oOMeHa BemecTB nMmeHu B.I1. Ko-
MMCCapeHKO U ObLlIa TOCITUTAIM3UPOBaHa.

Pesynbrarel oocnenosanus 01.2019 . npu nocryruie-
Huu: 3p. — 4,09 x 10'2/n, Hb — 118 r/a, uB. mok. — 0,86,
J—11,4%x10°/m,5—2%, m1—3%,c—54%,1— 37 %,
M — 4 %, TpomboruTel — 564 x 10°/1, COD — 25 MMm/4;
npu Bbimucke: 3p. — 4,09 x 102/1, Hb — 113 r/n, us.
mok. — 0,86, 1 —12x10°/m1,5— 1%, m1—4 %, c — 49 %,
11— 36 %, m — 9 %, tpoMGoruTel — 320 x 10°/1, COD —
27 MM/4; OOLIMIT aHATM3 MOYY TIPU TTOCTYTUIEHUH: alleTOH
(+), rmokosa (—), 6ey0K (—), KeJTUHble MUTMEHTHI (—),
9p. — el. U3M. B noje 3peHus, J — 3—4 B 1oJje 3peHus;
MpU BBITTMCKE: alleToH (—). [moko3a — 4,5 MMoJIb/J1, Ka-
it — 6,0 MMoab/1, HaTpuii — 142 MMOJIb/J, Kanbluit
oomwmit — 2,41 MMOJIb/JI, KaIbIIMii MOHU3UPOBAHHBI —
1,18 Mmmodb/a, dochop — 1,46 Mmonb/a, C-mientum —
1,09 ur/mn (0,81-3,85), HbAlc — 5,5 %, npouHcymuH —
1,35 nmonb/a (0,5-6,1), xonectepun — 7,7 MMOJb/I,
dbepputun — 11,8 ur/mu (15—150); TTT — 2,09 MaME/n,
ceT, — 5,9 nmonb/n, ¢8T, — 17,8 nkmonn/n, AKTIT —
412 nr/mi, peHUH akKTUBHBIA — 1288 Hr/mui, aabaocre-
poH — 1,6 ur/mi, APC — 0,01, xoptuzon moun — 380,5
(na koptede 30 mr/cyr), 313,6 (Ha xopTtede 20 Mr/cyT),
161,3 (Ha koptede 15 mr/cyt) mxr/24 4. DKT: YCC — 100
B 1 MuH, cuHycoBas Taxukapnusi. DKI -npusHaku nepe-
IPY3KHU TTPABOTO MPEACEPINSI.

KoHcynbranust Kapauosora: aucMmetabonuyeckass u
TOpMOHAaJIbHASI KapAMOMUOMATHUSI C BhIPaKEHHOI CUHYCO-
Boi1 Taxukapaueii. CH 0 ct.

KoHcynbraiusi remaTosiora: TMIEpTPOMOOLIUTO3, 00-
VCJIOBJIEHHBIN TIPUEMOM TTIOKOKOPTUKOUIOB.

HMuarHo3 cunHapoma IlImuara ObIT TTOATBEPKACH.
C yueToM IOJy4YeHHBIX PE3yJIbTaTOB 00CIen0BaHuUs 0O0Ib-
HOI1 OblJ1a CHUXKEHa j103a kopTeda 10 20 Mr/cyTKu (¢ 1o-
BbllIeHUEM 110 30 MI/CYyTKU TIpU CTpeccax), SyTUpoKca —
no 37,5 MKr/yrpom, no0aBjieH KOHKOp MO 5 MI YTPOM,
JIOCTIUPUH 75 MT BeuepoM, npeaykraa MR, amanTour.

B manbHeiinem a5l yTOYHEHUST TeHe3a HaaImoYeuyHu -
KOBOI HEIOCTATOYHOCTU OBIIM MPOBEACHBI MCCIeI0Ba-
HMSI M BBISIBJICHO: aHTHUTeNa K 21-ruapokcunase — 39,36
(mHopma — menee 10, meton rmoacuera — AT-koapduiim-
€HT), YTO TTOATBEPANIO HaJW4Yre ayTOMMMYHHOTO Mopa-
JKEeHUS.
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OﬁCY)KAeHVIe KAUHNYEeCKOro CAy4yas

HManubiii cnyvait cuHapoma ILllMuara cBsizdaH ¢ Ha-
JIMYMEM NBYX ayTOMMMYHHBIX 3HIoKpuHomatuii: AUT,
arpoduueckas ¢popma ¢ rTMIIOTUPEO30OM, U AYTOUMMYHHOE
nopaxkeHWe HaAMOYeuyHUKOB (ayroarpeccust K 21-ruapo-
keunaze) ¢ XHH. Jlo rocnuranuzaumu y naiueHTKy, 1Mo
BCEll BEPOSTHOCTM, OblIa CyOKJIMHMYECKas ¢opMa Hal-
MOYEYHUKOBOW HEAOCTAaTOYHOCTH, KOTOpasi BHavaJIe Mmpo-
SIBJISIJIACh TOJIBKO CHHAPOMOM TMIIOTEH3MHU, a YXe B I10-
clIeayIoNeM TPUCOeAMHUIACh 001as ¢1abocTh Ha (oHe
CHUKEHMST MacChl Teja, T.6. UMEJIO MECTO CKPBITOE Teue-
Hue 6oJie3HU AniucoHa. B ycioBusX mpucoenHeHUsl BU-
pycHOro 3aboyieBaHUS HacTymnuia aekomieHcanus XHH:
HapacTajla c1aboCTb, MbIllIeYHasl CJadoCTb, MOSIBUIUCH
TUTEPIUTMEHTALMS, IUCTIENITUYECKUE PacCTPOUCTBA, YTO
YCYryOua0Ch HACIOEHUEM IeKOMIIeHCAUUU MaHUGDECTHO-
ro runotupeosa. Haauuue Boicokoro ypoBHst AKTT ¢ ru-
MeprnurMeHTalueit CBUAeTeIbCTBOBAJIO O TIEPBUYHON Hal-
MOYEYHUKOBOW HETOCTATOYHOCTU y 60JbHOM. [lo JaHHOTO
9MM30/a MalKMeHTKa He HaxoAwiach Iof HaOIoAeHUueM
Bpaya, He cuuTaia cedst 60JIbHO, U MO3TOMY ayTOUMMYH-
Hoe mnopaxenue LI2K, monTBepxxneHHOe B AajlbHeilleM
noBbeimreHreM anturesl K TIIO u manueimu Y3U 1K,
OBLIIO BBISIBICHO post factum. 3a HECKOJIbKO JIET IO 9TOTrO
OHa oOpalanack K TMHEKOJIOTY B CBSI3M C KeJJaHUEM UMETh
BTOpOTO pebeHKa. BhIsIBIIEHHBIE TOT/Ia TPAH3UTOPHBIE T10-
BBIIIEHUS] YPOBHS 17-rUaApOKCUIIPOrecTepoHa 1 TUIlepTe-
CTOCTEPOHEMUSI CBUIETEIBCTBYIOT 00 MMEIOIIEMCSI YXKe Ha
TOT MEPUOJ BpeMEHU TOPMOHATLHOM AuacbanaHce. A aTo,
B CBOIO Ouepe/ib, JAaeT OCHOBAaHUS MPEAIOJIOXUTb, YTO
TOpPMOHaJIbHBIE PACCTPOMCTBA MOTJIM BOBHUKHYTh Ha (DOHE
IUCOYHKINU HAAIIOYEYHUKOB, KOTOpas He ObLia CBOEBpe-
MEHHO IMaTHOCTUPOBaHa.

Oco00eHHOCTh JIaHHOTO CJyyasi COCTOMT B TOM, 4YTO
HaAMOYEYHUKOBASI HEJOCTATOYHOCTh IMAllMEHTKU Oblia
00YyCJIOBJIEHa ayTOMMMYHHBIM MOpaXkeHUEeM HaaIoYeuHu -
KOB, a UMEHHO ayToarpeccueii K 21-ruapoxkcuiase, KOTo-
pasi puBeJia K HapylIeHUsIM B CTEpOUI0TeHe3€e KOPbI Ha/l-
MOYEYHUKOB. DTO KOPPEJIUPYET C U3OBITOUHBIM CUHTE30M
MPOMEKYTOUHBIX MPOAYKTOB OMOCHUHTE3a KOPTU30Jia, ISt
KOTOpBIX He Tpebyercst 21-ruIpoKCUIMpoBaHUE, B YacT-
HOCTHU, C yBeJIWYeHUeM 17-ruapoKCUIIpOrecTepoHa, 4To
U PErUCTPUPOBAIOCH Y Hallleil mauueHTKu. [ToBbllieHue
YPOBHSI JaHHOTO TOPMOHA CBSI3aHO C TUMEPHPOAYKIIMEH
AKTT, uyto otobOpaxaer AKTI-3aBucuUMBIIT XapaKTep Cy-
TOYHOW cekpeluu. M XoTs B OOJIBIIMHCTBE aHAJIU30B OT-
CYTCTBYET I'MITOKOPTU30JIEMUS TIPU OJTHOBPEMEHHO TTOBbI-
meHHoM ypoBHe AKTI, XHH wnmeercs, a 210 ykasbiBaeT
Ha CyOKJIMHUYECKUI BapuaHT TeueHus1. BMecTe ¢ Tem mipu
NEWCTBUY CTPECCOTeHHBIX (DAKTOPOB, BKIIOUASI IPUCOETU-
HeHUe BUPYCHbIX MHGEKIINIA, HacTymnana 1eKOMIeH calust
HaAMOYEeYHUKOBOU HETOCTATOYHOCTH.

He MeHee uHTepeceH B JaHHOW cuTyauuu (akr us-
OBITOYHOM MPOAYKUMM peHMHA Ha (OHE HOPMaJIbHBIX
napaMeTpoB aJibJOCTepOHA M HU3KUX Mokasareneit AJl.
YpoBeHb peHMHA 3HAUYMUTEJBHO BO3pacTajl MpU TEHACH-
1IMM K CHUXXEHUIO KOPTU30J1a, YTO, B YACTHOCTU, MOXHO
00bsicHuTh Tunepnpoaykiueit AKTI. Penun takxke nme-
et AKTI-3aBucumMyto cyrouHyio cexpenuio. [loatomy oty
runiepripoaykinio AKTI MOXHO MHTepIpeTMpoBaTh Kak

AHOPMAJIbHBIN afanTallMOHHBIN OTBET rumnodusa. Bbiss-
JIEHHBIE CIBUTH, B YACTHOCTH, YKA3bIBAIOT HA U30JIMPOBAH-
HbIe U3MEHEHUSI B OMOCUHTE3€¢ CTEPOUIOB, HE 3aTparuBa-
o1e 00pa3oBaHue aJbAOCTEPOHA.

JloctaTouHO MaHU(ECTHBIMU y AAHHOW IMAllMEHTKU
SIBJISTFOTCS UBMEHEHUST 3JIEKTPOJIUTHOTO OOMeHa, B Iep-
BYI0 ouepe/ib KajiueBoro. [1pu nepBbIX MpU3HaKax 1€KOM-
MEeHCAllMU PETUCTPUPYETCSI TUIIEPKATUEMUST OT JIETKOM
JI0 YMEPEHHOMI CTEINeHM, YTO YKJIaablBaeTCsl B TUITMYHOE
TeUeHre IIepBMYHOTO rumokoptuimima. OOpallaioT Ha
ce0s1 BHUMaHUEe U U3MEHEHMUS B JIUITUIHOM CIEKTpPe Kpo-
BU — TUIIEPXO0JIECTEPUHEMMUSI, OCOOEHHO 3a cUueT Haubosee
aTepOreHHBIX (DpaKIIUif, YTO B MEPBYIO OUEPE/lb CBSI3AHO C
TUMITIOTUPEO30M, TIPU KOTOPOM M3-3a TMIIOTUPOKCUHEMUU
3aMeJUISIETCS] BBIBEJICHUE TTPOIyKTOB META00I1M3Ma XXUPOB.

[To naHHbIM aBTOpOB [14, 15], neyeHue cuHApPOMA
IIMuara B mepBylo odyepelb NOKHO ObITh HampaBIeHO
Ha YCTpaHEHME HaIMOYEeUYHUKOBOW HEI0CTaTOYHOCTH,
MO3TOMY OBUIO HAyaTO MPOBEIEHUE 3aMECTUTEJBbHON Te-
panuu rIIOKOKOPTUKOCTEPOUIaMU, BHAYaJIe MUMEBIIIee 10-
JIoXUTENbHBIN 2 dekT. M XoTs1 nepBoHaYaIbHbIC TaHHbBIC
00 ypoBHE KOpPTHU30Jia ObUIM 0e3 M3MEHEHMIi, YTO MOTJIO
CBUJIETEJILCTBOBATh B TOJIb3Y CYOKIMHUYECKOU (hOpMBI
MEepBUYHOTO TMITOKOPTUIIM3MA, a TAKXKE OTpaxkaTh MpUMe-
HEHUE YKa3aHHOTO JICUEHUSI, B MOCIENYIOIIEM TTPU OTKa3e
MalMeHTKH OT MpreMa MPeIHU30I0Ha MOATBEPANIOCH Ha-
mmune XHH (cHmxeHnue Koptusoaypun). BBuagy oredHoro
CHH/IpOMa, BCe-TaKM HU3KHUX mapameTpoB AJl, HecMoTps
Ha TMpOBEIEHUE JIEYEHUS], JTOCTATOYHO CBOEOOPA3HOTO
rnoBeeHUs] O0JIbHOI (C 2JIeMEHTAaMU TICUXMYECKUX pac-
CTPOMCTB), a TakKe BbISIBJIEHHOTO TMIIOTUPEeo3a Ha (hoHe
AUWT TtpeboBanack koppekuus nuchynkunum 2K mytem
MPUMEHEHHUSI 3aMECTUTEJIbHON Teparnuu JIEBOTUPOKCH-
HoM. HecmoTpsi Ha mpemocTepexeHus1 aBTOpoB [4, 5] o
MpuMeHeHUM cuHTeTndecknx ropMoHoB LK mpu AIIC
MU3-32 TIOBBILIEHUs MeTaboiau3Ma TJIIOKOKOPTUKOCTE-
pOMIOB B MEUYEHU O/ BO3AEHCTBUEM JIEBOTUPOKCHHA, a
TaK>Ke BO3MOXHOTO TpaH3uTopHoro nosbimeHust TTI Ha
¢one XHH, He TpeOyrolero Mcmoab30BaHUsS CUHTETH-
yecknx ropMoHoB 2K, Hamu ObUIO IPUHSATO pelleHue
0 Ha3HAUEHUU Mpernapara 3yTUPOKC B 103¢ 50 MKT/CyTKU.
O0oCHOBaHMEM TOCHYXWUIM 3HAYUTEbHOE TTOBBIIICHUE
ypoBHs1 TTT, runotupokcuHemMusi, OTEYHbIN CUHIPOM, Be-
POSITHOCTD JUTUTEJIbHOTO MepUojia HEKOMITIEHCUPOBAHHOTO
TUIIOTUPEO3a.

ITocne BeIMMCKM W3 cTalMOHAapa MallMeHTKA He MpU-
HUMaja TIIOKOKOPTUKOCTEPOUIbI, M TPOU3O0ILIO YCy-
ry0jieHUe TUMITOKOPTUIIM3Ma, 4YTO OBbUIO TOITBEPKICHO
MOBTOPHBIM O0C/IeIOBaHUEM: JaJibHElIee TMOBbILIEHUE
ypoBHs1 AKTI, pasButiie TMITOKOPTHU30JIEMUM, TUIIEpKa-
JIMeMuU Ha (OHE TeHACHUMHU K KOMMeHcaluu GyHKIUU
LK. C manumeHTKo# OblIa TIpoBeieHa Oecena ¢ MOBTOP-
HbIM Pa3bsICHEHUEM 11eJIeCOO00Pa3HOCTU MpUeMa TJTKO-
KOPTUKOUIIOB, B pe3yjibTaTe Yero ObLIO JOCTUTHYTO TIO-
HuMaHue. OQHaKo BO BpeMs IpreMa IpeIHN30JI0Ha Oblia
3aperucTpupoBaHa HEMepeHOCUMOCTb Tperapara, 4YTo co-
MPOBOXIAJIOCh 3HAYUTEIBHBIM YXYIIIEHUEM COCTOSTHUSI:
YCUJIEHUEM TIUTMEHTAIMU, CeplleOueHreM, TOJIOBHBIMU
0oJIIMU, TOJIOBOKPY>XEHUEM, HapacTaHueM CJ1aboCTH,
HapylleHUEeM MEHCTPYaJIbHOTO IIUKJa U MOATBEPXKIAIOCh
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HeageKBaTHBEIM HOBBIM noBblmeHneM AKTI, pennna, ka-
JIUSI B CBIBOPOTKE KPOBH, a 3TO IMOCYKHUJIO TTOBOIOM JUISI
3aMeHBI IIperapaTa Ha MeTUIIpea. AHAJOIrMYHOM ObLIa pe-
aKliIMsl Ha TIpUeM MeTuIipena, koptuHedda u KopTu3oHa.
Bo3MoxHO, HajMuue IIUTENbHOTO CKPBITOrO TMepuoaa
TOPMOHAJIBHBIX CIBUTOB C OMHOBPEMEHHOM TUCAIEKTPO-
JIUTeMUe, U3MEHEHUSIMUA COCYIMCTOrO TOHYca M3-3a He-
COCTOATETLHOCTU PETYJISITOPHOIN CUCTEMBI «peHUH — aH-
TMOTEH3UH — aJIbJOCTEPOH» TPUBEJIO K HealeKBaTHOCTH
aJanTUBHBIX peaKiuii OpraHnu3Ma, K KOTOPbIM ITPUYACTHBI
W ayTOMMMYHHBIE HapylleHus. BBUIYy HaIu4ust mpeumy-
LIECTBEHHO! TMOJOMKM B ME€XaHU3Me PEryJsiiiyd CUHTe3a
[JIIOKOKOPTUKOUIOB, YTO HE MCKITIOYaeT HEKOTOPYIO pe-
nentopHyto AKTI-pe3ucTeHTHOCTh B KOpe HaaIOYeuHu -
KOB, TIOA0OP MperapaTa COPOBOXIAICS ONpeaeIeHHBIMU
TpyaHocTsiIMU. Ho Bce-Takum coxpaHsIomasicss KJIuHU4Ye-
ckas cumnromatuka aekomrneHcauuu XHH y manmeHTkun
000CHOBBIBaJIa HEOOXOAMMOCTb Ha3HAYEHUS TJTIOKOKOPTH -
KOCTepOoMIHOM Tepanuu. beut npumeHneH kopred. M xots
MpY IpreMe KopTeda TakKe UMEITU MECTO HEKOTOPbIE TTO-
OOUYHBIC peaKiMi, HO B TOpa30 MEHbIIIEeH cTereHu, Oblia
npociiexkeHa TOJOXUTeIbHAsl AMHAMUKA — HOpMaiu3a-
s YPOBHSI KOpTHU30Ja, TeHaeHIus K cHmkeHuio AKTT,
peHuHa. Kpome Toro, 6bu1 MpoaoKeH MpUeM 3yTUPOKCa,
YTO COMPOBOXKIAIOCH HACTYIIEHUEM KOMITeHCauu (GyH-
kimn 2K, mostomy nosa mpemnapata Obljla CHUXEHA 10
37,5 Mxr/cytku. OgHako o0pa3 XU3HU U paboThl BHOCUII
CBOM KOPPEKTUBBI, YTO MPUBOIWIO, TJaBHBIM 0Opa3oM
MocJjie HEPBHO-TICUXUYECKOTO HAMPSIKEHUST UM BUPYCHBIX
nHEeKIINi, K 00ocTpeHmIo 3aboneBanus. K Tomy ke amm-
30[IMYECKUIA IPUEM TpernapaToB He CITOCOOCTBOBAJ HACTY-
TUJICHUIO CTAOMIBHOM KOMITeHcalu. /JJabbl MaKCcMMabHO
BepuULIMPOBATH 3a00JeBaHME TTALIMEHTKHY, TPOBOINIIOCH
BCECTOPOHHEe 00cie0BaHNE BBUILY BO3MOXHOIO MPHUCO-
eMHEHWS U IPYTUX SHIOKPUHOTATHIA, B TIEPBYIO OUepeb
Ha HaJluyue caxapHOro auadera ayTOMMMYHHOTO TeHe3a,
YTO B JAHHOM CJTydae He MOATBEPAUIIOCH.

Ha done npuema xopreda B 103e 30 Mr ObUIO 3aperu-
CTPUPOBAHO Pa3BUTUE TUIEPTPOMOOIIUTO3A, YTO OOBSICHSI-
JIOCh TOKCUYECKUM BIUSIHUEM Ha MeTaKapHOLMTApHBIN
POCTOK KpPOBM, a B COYETAHUU C JUCIICKTPOIUTEMUCH,
JUCTUTIUAEMUEH, aHEMUEN JIETKOM CTeNEHU U TOPMOHAJTb-
HBIMU PACCTPOMCTBAMU TOCIIYKMJIO OCHOBOH 151 (hop-
MUPOBaHMSI KapAUOMMOIIATUM COYETaHHOI (mucMerado-
JIMYECKON Y TOPMOHATBHOI) MPUPOIBI, YTO TIOTPeOOBAIO
TIIATEbHOW TUTPALIMU 03Bl MIpernapara Moj KOHTPOJIeM
KOPTU30JYPUU U AOTIOTHUTEIbHOI KOppeKnu. B pe3ynb-
Tare j03a Kopreda Obuta cHukeHa 10 20 MT/CyTKU ¢ OJi-
HOBPEMEHHBIM Ha3HaYeHUEM CEeJIeKTUBHOTO [3-010KaTopa,
AHTUTUTIOKCAHTA U TPAaHKBUJIM3aTOPA.

Taxum obGpa3oM, JaHHBIN ciydail cuHapoMma IlIMunara
ele pa3 MOATBEPXkKIAeT HauOOJbIIYI0 BEPOSITHOCTh pa3-
Butus AIIC 2-To Tuna y XeHIIMH JOCTaTOYHO MOJIOIOTO
BO3pacTa — Halleil MaluMeHTKe Ha MOMEHT IpOSIBICHUS
3abojieBaHus ObUTO 36 JeT. Kpome Toro, mpesaaupoBaia
MaHudbecTalus B MepByo ouyepeab HaJAOUeYHUKOBOM He-
JIOCTaTOYHOCTM Ha OCHOBE ayTOMMMYHHOTO TMOpaxKeHUs,
00YCJIOBJIECHHOTO W JIOCTOBEPHO JIaOOpAaTOPHO TOATBEP-
KIEHHOTO THUIEPIPOAYKIIMENH ayTOAHTUTEN K (EepMEHTY
21-tunpokcmnasze. XHH mo atoro nporexkana B CyOKJIMHM-

yeckoil ¢popMme. AyroummyHHoe rmopaxkenue 12K B kaue-
CTBE BTOPOU COCTaBJISIIONIEH, MTO-BUIMMOMY, TAKXKE UMEB-
el JUIMTEIbHOCTh HECKOJIBKO JIET, ObLJIO TTONTBEPXKIECHO
U KIMHUYECKU, U J1abopaTOPHO-MHCTPYMEHTATbHBIMU
METOIaMU U TPOSIBUJIOCH Y€ Ha CTaJAuu TUIIOTUPEO03a.
Mpbl yeTKO TpociiexKMBaeM B3aUMHO OTSTOIIAIOIIEE BJIU-
SIHUE JIBYX ayTOMMMYHHBIX 3HJIOKPUHOIIATUIl. DTO OHO3-
HAYHO ChITPajio 3HAYUTEJbHYIO POJib B HA3HAYEHUMU Jieue-
HUSI, @ UMEHHO B TIOSIBJICHUH OTIPENEICHHBIX TPYIHOCTEH
B BbIOOpE MpenaparoB, U HE MOXET HE ObITh OTpaXeHUEM
B TOM YHMCJIE PACCTPOMCTB B UMMYHHOW CHUCTEME BBUJY
umerolleiics ayroarpeccun. HakoHel, nuMenuch Hempe-
BUJIEHHbIE M aHOpPMaJIbHbIE peaKlIMM Ha TPUEM 1IeJ0T0
psila TJIOKOKOPTUKOCTEPOUIIOB, YTO, K COXAJIEHUIO, CO-
37aJ10 OMpenesieHHbIe IIPOo0JIeMbl B JiIeueHUU. B KoHeuHOM
cyeTe [UISl JAaHHOU MAalMEeHTKW ObLI OTpejesieH mpernapaT
C HaWJIy4IlIeil TTIepeHOCUMOCTBIO B CTPOTO OTTUTPOBAHHOM
no3e — kopted. Hecmorpss Ha nuHamMuyeckoe HabJome-
HUE, KOMILJIEKCHOE O00CJieloBaHWE, HEOJIHOKpPATHOE Jie-
YeHWe B YCJIOBUSX CTAallMOHApa, JO CUX TOp He yaaeTcs
JIOCTUYb TTOJTHOM KOMIEHCAIIMY HAJAMOYEeYHUKOBOM HEJ0-
CTATOYHOCTU M M30eXaTh MOOOYHBIX peakUWil Ha MpueM
MpernaparoB MPU OAHOBPEMEHHOM JOCTUXEHUU 2yTUPE03a
B IaHHOM KOHKPETHOM CJIydae, 4TO B COBPEMEHHbBIX CTpeC-
COTeHHBIX YCJIOBMSIX CO3[IaeT CBOEOOpa3HbIli IMOPOUYHBIN
KpPYT U151 TTallUEHTKU.

BbiBOADI

1. Manudecrauus cunapoma IlImMunra mpu omHO-
BPEMEHHOM MPOSIBJICHUU HAAIMOYEUHUKOBO HEIOCTaTOY-
HOCTU ayTOMMMYHHOTO T'eéHe3a U ayTOUMMYHHOTO TUPEO-
WOWTa C Pa3BUTHUEM TUIIOTHPEO3a OTJIMYAETCS B3aMMHO
OTSITONIAIOIIMM TEUEHUEM.

2. Kaxmast oTnebHO B3siTast 9HIOKPUHOITATHSI IO CBO-
ero nedrTa uMesia CyOKJIMHUYECKUIA TIEpUOo/, UTO SIBJISIET-
Cs1 OTpaxkeHUeM MTOCTEIIEHHOTO Pa3BUTHS ayTOMMMYHHOTO
MOpaKEHMUSI.

3. MMetoTcsl 3HAYUTENbHbIE TPYAHOCTU B JIEYEHUU
JMAHHOTO TIOJUTIAHAYJISIPHOTO CUHApPOMa 2-TO TUIIA, YIH-
ThIBasi HaJM4uue MOOOYHBIX 3(GHEKTOB M aHOPMAJIbHOTO
aJIalITUBHOTO OTBETa PETYISITOPHBIX CTPYKTYp, a TaKXke
BO3MOXHYI0O HEKOTOPYIO PE3MCTEHTHOCTb K TJIFOKOKOP-
TUKOUAAM, 4TO TpeOyeT AMHAMMYECKOIro HaOJIOAeHUS,
KOHTPOJISI 32 COCTOSTHUEM TOPMOHAIBHO-METa00INIECKO-
o cratyca.

KoHndukT uHTepecoB. ABTOp 3asiBsieT 00 OTCYTCTBUU
KaKoro-an6o KoH(pIUKTa UHTEPECOB U COOCTBEHHOI (u-
HAHCOBOW 3aMHTEPECOBAHHOCTH TMPU TOATOTOBKE TaHHOM
CTaTbU.

Cnucok AMTeparTypbl

1. Vorobyev S.V., Khripun 1. A., Kuzmenko N.A., Streltsova E. M.,
Petrovskaya E.Y. Schmidt syndrome in clinical practice. South Russian
Journal of Therapeutic Practice. 2020. N 1(2). P. 8§-92. https.//doi.
org/10.21886/2712-8156-2020-1-2-88-92 (in Russian).

2. Husebye E.S., Anderson M.S., Kimpe O. Autoimmune Poly-
endocrine Syndromes. N. Engl. J. Med. 2018. Ne 378(12). P. 1132-
1141. doi: 10.1056/NEJMral713301.

142 Mi>KHQPOAHNN EHAOKPUHOAOTIUHUIM XKYPHAA, ISSN 2224-0721 (print), ISSN 2307-1427 (online)

Tom 16, N2 8, 2020



[ &)

KAiHiyHum Bunaaok /Clinical Case/

3. Gutierrez M.J., Gilson J., Zacharias J., Ishmael F., Bing-
ham C.A. Childhood Polyarthritis As Early Manifestation of Autoim-
mune Polyendocrinopathy with Candidiasis and Ectodermal Dystro-
phy Syndrome. Front. Immunol. 2017. Ne 8. P. 377. doi: 10.3389/
fimmu.2017.00377.

4. Kakleas K., Soldatou A., Karachaliou F., Karavanaki K. As-
sociated autoimmune diseases in children and adolescents with type
1 diabetes mellitus. Autoimmun. Rev. 2015. Ne 14(9). P. 781-797.
https.//doi.org/10.1016/j.autrev.2015.05.002.

5. Lebovitz H.E. Autoimmune polyglandular syndromes: inter-
play between the immune and the endocrine systems leading to a di-
verse set of clinical diseases and new insights into immune regulation.
Diabetes Technol. Ther. 2013. No 15 (suppl. 2). §2-21-52-28. doi:
10.1089/dia.2013.0130.

6. Azad A.K., Islam M.S., Quayum S.L. Autoimmune polyglan-
dular syndrome type Il — a case report. Mymensingh Med. J. 2015.
Ne 24(1). P. 199-201. PMID: 25725692.

7. Gendeleka G.F., Gendeleka A.N. Difficulties in the diagnosis
and therapeutic approach in autoimmune polyglandular syndrome
type 2. A clinical case. Miznarodnij endokrinologicnij zurnal. 2018.
Ne 14(1). P. 99-102. doi: 10.22141/2224-0721.14.1.2018.127101
(in Russian).

8. Bornstein S.R., Allolio B., Arit W., Barthel A., Don-Wau-
chope A., Hammer G.D., Husebye E.S. et al. Diagnosis and Treat-
ment of Primary Adrenal Insufficiency: An Endocrine Society Clinical
Practice Guideline. The Journal of Clinical Endocrinology & Metabo-
lism. 2016. No 101(2). P. 364-389. https.//doi.org/10.1210/jc.2015-
1710

9. Karamifar H., Dalili S., Karamizadeh Z., Amirhakimi G.,
Dalili H. Autoimmune polyglandular syndrome type 2: an unusual

Information about author

presentation. Acta Med. Iran. 2010. No 48(3). P. 196-7. PMID:
21137658.

10. Smith R.K., Gerrits P.M. A Rare Case of Autoimmune Poly-
glandular Syndrome Type 2 in a Child With Persistent Fatigue. Global
Pediatric Health. 2019. doi: 10.1177/2333794X19845074.

11. Gouda M.R., Al-Amin A., Grabsch H., Donnellan C. A
multidisciplinary approach to management of autoimmune polyen-
docrinopathy candidiasis ectodermal dystrophy (APECED). BMJ
Case Rep. 2013. Ne 2013. ber2012008116. doi: 10.1136/bcr-2012-
008116.

12. Wang X., Ping F., Qi C., Xiao X. Delayed diagnosis with au-
toimmune polyglandular syndrome type 2 causing acute adrenal crisis:
A case report. Medicine (Baltimore). 2016. No 95(42). e5062. doi:
10.1097/M D.0000000000005062.

13. Branddo Neto R.A., de Carvalho J.F. Diagnosis and clas-
sification of Addison’s disease (autoimmune adrenalitis). Auto-
immun. Rev. 2014. No 13(4—5). P. 408-11. doi: 10.1016/j.aut-
rev.2014.01.025.

14. Meyer G., Badenhoop K., Linder R. Addison’s disease with
polyglandular autoimmunity carries a more than 2-5-fold risk for ad-
renal crises: German Health insurance data 2010—2013. Clin. En-
docrinol. (Oxf). 2016. No 85(3). P. 347-53. doi: 10.1111/cen. 13043.

15. Dittmar M., Kahaly G.J. Polyglandular autoimmune syn-
dromes: immunogenetics and long-term follow-up. J. Clin. Endocri-
nol. Metab. 2003 Jul. Ne 88(7). P. 2983-92. doi: 10.1210/jc.2002-
021845. PMID: 12843130.

lMony4erHo/Received 05.10.2020
PeversuposaHo/Revised 27.10.2020
lMpuHsiTo B neyats/Accepted 03.11.2020 M

Shkala Lyubov, MD, PhD, DSc., Professor, Bogomolets National Medical University, Kyiv, Ukraine; e-mail: e-lyubov55shkala@ukr.net; https://orcid.org/0000-0003-2031-9628

L.V. Shkala
Bogomolets National Medical University, Kyiv, Ukraine

Features of clinical manifestations
and treatment of Schmidt’s syndrome

Abstract. Background. Autoimmune polyglandular syndrome
type 2 is the most common. The development and course of
Schmidt’s syndrome is of interest, which requires a comprehen-
sive diagnosis due to the combination of several autoimmune
endocrinopathies, and rational therapy. The purpose of this
work was to analyze the features of clinical manifestations and
treatment of autoimmune polyglandular syndrome type 2 using
a specific example. Materials and methods. A clinical case of
Schmidt’s syndrome in a 36-year-old female patient is present-
ed for consideration. There were primary adrenal insufficiency
with an autoimmune process to 21-hydroxylase and the pres-
ence of autoimmune thyroiditis with the development of hypo-
thyroidism. Results. The clinical manifestations of the disease
were mainly represented by syndromes of hypotension, general
and muscle weakness, hyperpigmentation, weight loss, dyspep-
tic disorders, aggravated by secondary viral infection, against
the background of edematous syndrome. Additional examina-
tion revealed a significant increase in adrenocorticotropic hor-
mone, renin, hyperkalemia, hypercholesterolemia, increased
17-hydroxyprogesterone, thyroid-stimulating hormone, hypo-
thyroxinemia, an increase in antibodies to 21-hydroxylase and

thyroid peroxidase and a decrease in the thyroid volume with
multiple linear inclusions, increased echogenicity. The analysis
of the identified hormonal, metabolic and pathomorphological
changes made it possible to establish the presence of Schmidt’s
syndrome in this clinical case. The treatment with glucocor-
ticoids was accompanied by adverse reactions, which led to
repeated replacement of drugs. The choice was made in favor
of cortef, the dose was carefully titrated under the control of
cortisoluria. The administration of levothyroxine was accom-
panied by the achievement of euthyroidism. Conclusions. The
symptoms of Schmidt’s syndrome with the simultaneous mani-
festation of primary adrenal insufficiency of autoimmune ori-
gin and autoimmune thyroiditis with the development of hypo-
thyroidism differed in terms of a mutually aggravating course.
There were significant difficulties in the treatment of this poly-
glandular syndrome associated with the correction of hypocor-
ticism due to poor tolerance of glucocorticoids, which required
constant monitoring, continuous control of the hormonal and
metabolic status.

Keywords: Schmidt’s syndrome; autoimmune thyroiditis; diag-
nosis; treatment
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HauioHaAbHW MeanHH yHiBepcuTeT imeHi O.O. boromMonsLsi, M. Kuis, YkpaiHa

OCO6AUBOCTI KAIHIYHMX NPOSBIB
i AiKyBaHHS cuHApPOMY LLmiaTa

Pe3iome. Axmyaavnicms. Haituacrie crocrepiraetbcs aB-
TOIMYHHUI TOJINIaHAYISIPHUN CUHAPOM 2-ro Tuiy. LlikaBum €
PO3BUTOK i mepebir cuHapomy Llminra, mo moTpedye BcebiuHOL
MIarTHOCTUKU Y 3B’SI3KY 3 TIOETHAHHSM KiJTbKOX aBTOIMYHHUX €H-
NOKPUHOIATIi i pailioHanpHOi Tepamii. Mema: mipoaHasizyBa-
TU OCOOJIMBOCTI KJIIHIYHUX MPOSIBIB i JIIKyBaHHSI aBTOIMyHHOT'O
TOJIITJIAHIYJIIPHOTO CUHAPOMY 2-TO THUITy Ha KOHKPETHOMY
npukinani. Mamepiaiau ma memoou. [Ins po3risimy mpeacTaBiie-
HUI KJIiHIYHUMI Bunagok cunapomy Ilminara y mamie HTKU Bikom
36 pokiB. Criocrepirajaucst mepBUHHA HEIOCTATHICTh HAJAHUP-
KOBMX 3aJI03 3 aBTOIMYHHUM IpoliecoM a0 21-rinpokcumnasu i
HasSIBHICTh aBTOIMYHHOTO THPEOINUTY 3 PO3BUTKOM TillIOTUPEO-
3y. Peayabmamu. Y KJIiHIYHUX MPOsIBaX 3aXBOPIOBAHHST JOMiHY-
BaJIN CUHIPOMM TilTOTEH3ii, 3arajbHOI Ta M’sI30BOi CIaOKOCTI,
rineprirMeHTailii, BTpaTu Macy Tija, AUCTIENTUIHUX PO3JIaLIiB,
110 TIOCWJIMJIMCSI B pe3yJbTaTi MpUEIHAHHS BipyCHOI iH(eKIii,
Ha TJIi HaOpsIKOBOro cuHApoMmy. /logaTkoBe OOCTEXEHHS BHU-
SIBUJIO 3HAYHE MiIBUIIIEHHS aIpeHOKOPTUKOTPOITHOTO TOPMOHA,
pEeHiHy, TirmepkajieMito, TilepXoJeCTEPUHEMIlO, ITiIBUIICHHS
17-TiIpOKCUIIPOreCTepOHY, TUPEOTPOITHOIO TOPMOHA, TiMOTHU-
POKCUHEMIO, MiABUILIEHHSI aHTUTLI 10 2 1-rifpoKcuiiasu i 10 Th-

PeOoiIHOI TepoKCUaa3u MpU 3MEHIIEHHI 00’€MY IIUTOMOAIOHOT
3aJ1031 3 HASIBHICTIO MHOXWHHMX JIIHIWHUX BKJIFOYEHbB, TiIBU-
IIEHHSM €XOTeHHOCTi. AHaJIi3 BUSIBJIEHUX TOPMOHATbHUX, MeE-
TabOJiYHUX i TaTOMOPGOJOTiYHUX 3MiH T03BOJMB BCTAHOBUTHU
HasIBHICTb y JaHOMY KJiHiYHOMY BuUnaaky cuHapomy llminra.
[MpoBeneHe JiKyBaHHSI TIIOKOKOPTUKOIAMKU CYMPOBOIXKYBA-
JIOCST TOOIYHUMM PeaKkIlisIMU, IO IPU3BEJIO J0 HEOTHOPA30BOi
3aMiHu npenapartiB. Bubip 0yB 3po0jeHuii Ha KOPUCTh KOpPTe-
by, moza Oysna peTesbHO BIATUTPOBAHA IiJi KOHTPOJIEM KOPTH-
3oaypii. [lpu3HaueHHs1 JIEBOTUPOKCUHY CYIPOBOIXKYBAIOCS
IOCSITHEHHSIM eyTupeo3y. Bucnoexu. MaHidecTalliss cMHIpOMY
IImigTa mpu oAHOYACHOMY MPOSIBi IEPBUMHHOI HAMIHUPKOBOI He-
JIOCTATHOCTI aBTOIMYHHOTO IreHe3y i aBTOIMYHHOTO TUPEOIAUTY
3 PO3BUTKOM TilOTUPEO3y BiIpi3HsIACSI B3aEMHO OOTSKJIMBUM
nepedirom. byau 3HauHi TpymaHOILII B JIiKyBaHHI JAHOTO ITOJIi-
MJIAHAYJSPHOTO CUMHAPOMY, MOB’SI3aHi 3 KOPEKIIi€l0 TiMOKOPTU-
LIM3MY, BHACIIOK MOTaHOi MePEeHOCUMOCTI TJTIOKOKOPTUKOIMIB,
110 TOTPEOYBAJIO MOCTIITHOTO CITOCTEPEKEHHSI, HEOMHOPa30BOTO
KOHTPOJIIO 32 CTAHOM TOPMOHATBHOTO i METa0OIIYHOTO CTATYCy.
KirouoBi cioBa: cunmpom Illminra; aBTOiIMyHHMIA THUPEOIIMT;
NiarHOCTHKA; JIIKyBaHHSI
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HEBPOJIOI' UA

ATIAC-CNPABOYHIAH

[3 nuTaHb NPKUA6aHHA KHUM
«HeBponoria: aTnac-aoBiAHUK»
3BepTanTecA 3a Tef.:

(067) 675 71 04,
(044) 223 27 42,
(099) 095 24 94,
(067) 325 10 26

PONOHOBaHWWM aTnac-gOBIAHWMK MICTUTL KOPOTKI 1
I_l BOJHOYAC BMYEPMHI BiAOMOCTI NP0 OCHOBHI HO30MOTIYHi
GOpPMK HEeBPOMOTiYHUX po3nafie, CUMNTOMKM A CUHAPO-
MW, HaBe[leHi B NaKOHIYHOMY TEKCTOBOMY Ta ACKPaBo-
My inCcTpaTMBHOMY ¢opMaTi, AKMA BKIKYAE YHIKaNbHI PUCYH-
KK, doTorpadii, cxeMn M iHporpadiKky, WO NONErWYE CAPUAHATTA
Matepiany.
BuKopuCTOBYIOHYM Cy4acHi [iarHOCTUYHI Ta NiKyBanbHi NpOTOKONMN,
daxiBeub 3Moe BMOpaTU HaWbINbLL ONTUManbHY TaKTUKY iHAMBIY-
anbHOI Tepanii 3 ypaxyBaHHAM BUMOI [0Ka30B0I MEAWMLMHN.
Ocobnuea yBara npufgineHa aHatoMo-disionoriyHum ocobnu-
BOCTAM HEpPBOBOI CUCTEMW, anropuTMy NpoOBeAeHHA MepBUHHOrD
OrNAQY HEBPONOriYHOro XBOPOTrO W iHTepnpeTauii OTPUMaHMX
pesynbTariB.
3HayHe MicLe 3aMMaE onuc NPioHHWX 3aXBOpPIOBaHb HEPBOBOI CUCTEMMU,
NCUXOCOMATUYHUX PO3NAAIB, CUHOPOMY XPOHIYHOI BTOMM, YparKeHHs
HEepBOBOI CCTEMU NPY MOPYLUEHHAX 0OMiHY PeYOBWMH | BNAMBI Qi3UYHKX
(aKTopiB, @ TAKOM EK30MEHHUX IHTOKCMKAUIW i HeBIOKNaOHWX CTaHIB
y HEBpONorii.
Po3KpWTI OCHOBM XpOHOMEAWMUWMHW B HEBPOMOFii M METOOM cyvacHoi
HeWpopeabiniTauii.
Y nopatkax ¢axiseub MoMe 3HaWTM YacTO BUKOPUCTOBYBAHI B NpakK-
TUYHIA  OiANbHOCTI  [iarHOCTWYHI  LUKanW, MOKa3HMKK 3aranbHo-
KMNIHIYHUX O0CTiAMEeHb, TEPMIHONOTIYHWIA CNIOBHMK Ta KOPOTKMI pociid-
CbKO-aHrNIACbKUIA MEANYHUIA PO3MOBHUK.
ATnac-foBifHuMK byne KOpPUCHWI HeBponoraM, HemMpoxipypram, ncu-
XiaTpaMm, NikapAM 3arabHoi NPaKTUKWM — CIMEMHUM JliKapaM, Tepa-
neBTaM, CTYAeHTaM CTapLUMX KYPCiB BULLMX MeOWUYHWUX HaBYanbHUX
3aKNafliB, a TAKOM NiKapAM y npoueci nicnAZMNAOMHOI OCBITK.
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BXuBaHHA Kancyn «IHBiTON» € AopeyHuM npu'*:
¢ [inepnnasii eHooOMeTpId;
(Di6po3Ho-KiCTO3Hilt MacTonari;
HeobxigHOCTi NiATPUMaHHS OpraHisMy y nicnanonorosomy
nepiog;

XpOHIYHOMY NPOCTATUTI;

SHWKEHHI hepTUNbHOCTI Y YONOBIKIB, AN19 MIATPUMKM
CNepMaToreHesy; X/
« Tinepnnasii nepenmixyposoi 3anosu; :
: SHWKEHHI Nibiao;

J< o |HdeKwii BipycoM naninoMu NOAvHY;
; “u MpoBe/aeHHI OHKONPOQINaKTUKK; >
' = 3MeHLLEHIA YyTAMBOCTI OPraHiB 0 NPOTUNYXMHHOI Tepanii; -
e 3axBOPHOBAHHSIX LLKIPK Ta CMOMYYHOI TKAHWHMU. :

1.~

0510 2061Ki6

Cnocib BXXUBaHHS:
«IHBiTON»
PEKOMEH0BAHO BXWBATK AOPOCIUM
no 1-2 kancynu Ha noby
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CKNAJ: 1 kancyna MicTuTb:

Iupon-3-kapbiHon 200 mr
EKCTpaKT KypKymu 100 mr
ExcTpakr 3eneHoro yaw 82 mr
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IHOOPMALIA ANA P RAINEHIKIB H EHLS
3 MEUYHOL 3 HTANIZOBAHNX BUAAH HIX TIAA MEQVYHUAX

YCTAHOB TA KA € Jill BN BIETVYHA OBABKA 10, 3BUUAVHO LIIOHY.XAPYYBAHHSA.
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