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Ciogpop:

MET®OPMIHY IAPOXJIOPUA

METO®OPMIH —

ONTUMAJNTbHUN NPENAPAT
AN NOYATKOBOI TEPANII LA 2 TUNY!

3MeHLYE NPOoAYKLiIO MMIOKO3U NeYiHKOoI0?

CnoBiNbHIOE BCMOKTYBaHHS MMIOKO3U
B KMLLEYHUKY?
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TpaHcnopTepiB rMOKO3n?

Cxnap: 1 TabneTka, BKpUTa NNiBKOBOIO 060JIOHKOIO, MICTUTEL MeT(hopMiHY ripoxnopuay 500 mr, a6o 850 mr, aGo 1000 mr. Jlikapcekka ¢popma. Tabnetku, BKpUTI NNiBKOBOIO 060N10HKOK0. PapmMakoTepaneBTU4Ha rpyna.
3acobu, Lo BAUBalOTL HA TPaBHY cucTemy | MeTtaboniam. AHTuaiabeTvyHi npenapaty. MnornikeMidyiodi npenapaty 3a BUHATKOM iHCyniHiB. BiryaHiau. Metdopmin. Kog ATX A10B A02.

Mexaniam aii. [lis meThopmiHy 3yMOBfIeHa TPbOMa MexaHiamamu:

1) 3MEHLLIEHHSA NPOAYKYBaHHS MIOKO3W Y NeYiHLi 3a paxyHOK MNPUrHiYEeHHS IIOKOHEOreHesy Ta FiKoreHonisy;

2) NiABVLLEHHS YYTAVBOCTI M'A3iB A0 IHCYJIIHY, NOKPALLAHHS 3aXOMNEHHS FI0KO3U NepudepnYHNMN TKaHUHaMK Ta il yTunisauii;

3) ynoBiNbHEHHN BCMOKTYBaHHS! MIOKO3M B KNLLEYHUKY.

MeThOopMiH CTUMYNIOE BHYTPILLHLOKNITUHHWIA CUHTE3 rNiKOreHy 3a paxyHoK BMAUBY Ha riikoreHcuHTeTasdy. MeTdopmiH nokpailye GyHKLiOHaNbHY akTUBHICTb YCiX BiAIOMVX Ha aHWi Yac BUAIB TPAHCMOPTEPIB roko3n
(GLUT). MeTdopmiH Hanexute Ao rpynu GiryaHigis, Lo BONOAIIOTL aHTUTINEPrIiKeMiYHOIO aKTUBHICTIO Ta CrPUSOTh 3HUXEHHIO PIBHS MIOKO3U Y KPOBI SiK HATLLe, Tak i Micns BXuBaHHs iXi. Mpenapar He CTUMynioe
NpoayKyBaHHS iHCYNiHY, TOMY He CIPUYMHSE rinornikemilo. MeT(popMiH Y4UHUTL CNIPUSTAVBY Aito Ha 0BMIH XUMpPIB, a came: ROro 3aCTOCYBAHHS Y TepaneBTUYHUX [,03ax MOHUXYE piBeHb 3arafibHOro XoNecTepuHy, Xxonectepu-
Hy NNONPOTEIAiB HU3LKOI LWiNBHOCTI Ta TPUrNILEPUAIB.

ans Cit 500 Ta 850. JlikyBaHHs LykpoBoro aiabety |l Tuny y nopocnux Ta Aitei sikom ctapuie 10 pokis, 0cOGANBO NPpW HASBHOCTI HAAMWLLKOBOI Macw Tina, Npu HeehekTUBHOCTI
p,lsToTepanu Ta di3nyHOro HaBaHTaxeHHs. na aitei sikom ctapiie 10 pokis Ciodop® 500 MoxHa 3acTocoByBaTU y IKOCTi MOHOTepanii abo y komBiHaLi 3 iHCyniHOM.
! Ans 3acTt Ci 1000. Liykposwii aja6eT Il Tuny npv HeedekTMBHOCTI AieToTepanii Ta pexuMy GisniHnX HaBaHTaxeHb, 0COBNVBO Y NaLEHTIB 3 HAANMLLIKOBOIO Macolo Tina:

- Ak MOHOTEpanis a6o koMBiHOBaHa Tepanis CYMICHO 3 HLLIMMW NepopanbHUMK rinornikeMivHnmMy 3acobamv abo CymiCHO 3 IHCYNIHOM ANs NiKyBaHHS AOPOCIUX;

- ik MOHOTepanis a6o koMBiHOBaHa Tepanis 3 iHCYNiHOM 4718 NiKyBaHHs AiTeit Bikom Big, 10 pokis Ta nignitkie.

ns 3MEHLLEHHs yeKknaHeHb AiabeTy y opocnux nawieHTis 3 Lykposum giabetom Il Tuny | HaAAMLLKOBOIKO Macolo Tina sk npenapar nepLuoi Niii nicns HeedbekTMBHOI AjieToTepanii.

Cnioci6 3acTocyBaHHs Ta A03u1. [opochi 3 HopManbHO GyHKUIEID HUPOK (LUK® > 90 mn/xs). MoHoTeparis Ta komGiHauisi 3 iHLLMMY nepopansHIMiA npoTuaiabetnyHumu 3acobamu. MNovaTkoBa [03a CTAHOBUTHL
1 TabneTky, BKpUTY MNiBkoBOO 06010HKOI0, 500 Mrrabo 850 mr meTdopminy riapoxnopuay 2-3 pasu Ha o6y, siky chif npuitmati nig, vac a6o nicns ion. Yepes 10-15 ni6 no3y cnif, BiAKOPWUryBaTU 3a1€XHO Bifl MOKa3HWKIB
PiBHSI LLyKPY KPOB. [TOCTYNOBE NiABULLEHHS 031 NO3UTUBHO BN/IMBAE Ha MEPEHOCUMICTL NpenapaTy TpaBHUM TpakToM. MauieHTaMm, ki 3acTOCOBYIOTh BUGOKI 4,031 MeTdhopMiHyY riapoxnopuay (2 abo 3 rHa foby), Moxn1so
3aMiHUTU 3aCTOCYBaHHS 2 TabNeToK, BKpUTUX NNiBKOBOIO 060110HKOI0, 1Mo 500 Mr MeThopMiHy rigpoxnopuay Ha 1 TabneTky, BKpUTy niiskosoto o6onoHkoio, Ciopop® 1000. MakcrmankHa pekomeHaoBaHa 03a METhopMi-
HY TiipoXxnopuay cTaHoBuTh 3 I, poanoaineHa Ha 3 npuitomu. KomGiHauis 3 iHeyniHOM. NS NOCATHEHHA KPaLLoro KOHTPOIO PIBHS MIOKO3W Y KPOBi MeT(OPMIH Ta iHCYNiH MOXHAa 3aCTOCOBYBaTW Y BUMNSiAI KOMGiHOBaHOI
Tepanii. 3a3snyaii noyartkosa f03a cTaHoBuTh 500 Mr a6o 850 Mr meThopMiHy rinpoxnopuay 2-3 pasu Ha foby, y ToW Yac sk 403y iHCYNnHy cnin niabupaty BiAnoBiAHO A0 Pe3y/bTaTis BUMIPIOBAHHS PIBHS MIIOKO3M Y KPOBI.
Aitn. MoHoTteparisi abo kom6iHoBaHa Tepartis CyMicHO 3 iHcyniHom. Mpenapat Ciodop® MoxHa 3acTocoByBaTy AiTsM BikoM Bia 10 pokis. 3BuuaiiHa nodyatkosa Ao6osa fo3a cTaHoBuTb 500 Mr abo 850 Mr MeTdopMiHy
rigpoxnopuay 1 pas Ha goby nig vac abo nicns ion. Yepes 10-15 ai6 Ao3y cnif BiAKOPUryBaTyi Ha OCHOBI Ai@HWX NPO BMICT IOKO31 B KPOBI. MOCTYNOBE NiABULLEHHS [A03M NOKPALLYe NepeHoCUMICTL npenaparty 3 6oky
TpaBHOro TpakTy. MakcumanbHa pekoMeHaoBaHa 103a MeThOoPMiHY riApOXNopuay CTaHOBUTL 2 r Ha foBy, posnoainera Ha 2-3 npuitomu.

MpoTtunokasanks. MNinsviieHa YyTIMBICTb 0 Ajlo4oi peyoBuHu abo o 6yab-sKoi JONOMIKHOT pe4oBrHN. Byab-AKuil TMN rOCTPOro MeTaGoNiYHOro auuao3y (nakTaunaos, AiabeTnyHNi keToauuaos), aiabeTnyHa Npekoma.
HuipkoBa HefloCTaTHICTb TSKKOMO CTYNeHs (LBUAKICTL Ky6o4koBoi dinstpadii (LUK®) < 30 mn/x8). FoCTpi cTaHu, 3naTHi HEraTMBHO BIIMHYTY Ha hYHKLIIO HUPOK, HAaNpuKnaa aeriaparadis, Taxke iHdekuiiiHe 3axBoploBaH-
H$1, WOK. FocTpi abo XPOHIi4HI 3aXBOPIOBaHHA, 3AaTHI CIIPUHMHUTK FINOKCIIO TKaHWH, Hanpuknag, AekoMneHcoBaHa ceplesa HeloCTaTHICTb, AuxanbHa HeAoCTaTHICTb, HeLWoAaBHO NepeHecernii iHdapKT miokapaa, LWOoK.
MedyiHKOBa HEQOCTATHICTL, FOCTPA aNKOroJbHa IHTOKCUKALLS, anKoroniam.

Mo6iyni peakyii. Mopyluerns 3 6oky TPaBHOro TpakTy. [yxe 4acTo: HyaoTa, 6niosaHHs, aiapes, Ginb y XVBOTI, BTpaTa aneTuTy, nopyLieHHs cmaky. Lii sBuiua HanyacTiwe I0Tb Ha noyaTky niky Tay GinblocTi
BUNaZKIB MUHAIOTL CAMOBIIEHO. 3 METOI0 iX NPodinakTuku f03y MeThOPMIHY CAif, PO3noainaTy Ha 2-3 npuitomu i 3acTocoByBaTu nig, yac abo nicns ian. MosinbHe 36iNbLIEHHS 403K NOKPALLYE NEPEHOCUMICTL NpenapaTty
3 BOKy TPaBHOTO TPAKTY.

Bupo6Huk. Ciodpop® 1000 - BepniH-Xemi Al/MenapiHi-DoH Xengen TMEX. MicueaHaxomkeHHs: BUpoGHYKa Ta Horo aapeca Micusi npoBafkeHHs AisnsHocTi. Mnivikep Ber 125, 12489 Bepnin, HimewuunHa/Mennuirep
wrpace 7-13, 01097 OpespneH, HimeuuuHa.

Bupo6nuk. Ciopop® 500 Ta Ciocop® 850 - Bepnit- XeMI AT, MlcuesHaxoaerHﬂ BMpoéHMKa Ta 1ioro afpeca MicLs poBaKeHHs! ,qmanocn I'mHlKep Ber 125, 12489 Bepnin, Himeuunna.

Mepen 6yab nacka, y 3 iHeT Aans mea 0 3ac npo /i 3a

npenaparis CIO®OP® 500, CIO®OP® 850, CIO®POP® 1000, 3a MO3 Yxpainu Ne 853 sig 14.12.15, 3i 3mil MO3 Yxpainu 8ig 11.05.2018 Ne 907.
P.M. Ne UA/3734/01/03, UA/3734/01/02, UA/3734,/01/01

1. ApanTosaHo 3: American Diabetes Association, Standards of Medical Care in Diabetes 2019, Diabetes Care, January 2019, Volume 42, Supplement 1, S90-S102.
2. IHCTpYKUji ANng MeanyHoro 3actocyBaHHs npenapatis CIODOP® 500, CIOPOP® 850, CIODOP® 1000 3i aminamu Big 11.05.2018.

IHdopmaLis Npo peLenTypHuii nikapcbkuii 3aci6. IHpopmaia Ans BUKOPUCTaHHS Y NPOdECIiHIii AifNbHOCTI MeaniHUMM Ta GpapMaLeBTUHHUMUN NpaLiBHUKaMN.
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MpeacTtaBHuuTBO «Bepnii-Xemi/A.MeHnapiHi YkpaiHa TM6X»
UA_Sio_06_2020_V1_Press. 3atBepaxeHo Ao apyky: 30.06.2020. Appeca: m. Kuis, Byn. BepeaHskiscbka, 29, Ten.: (044) 494-3388, cdakc: (044) 494-3389
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UA_OIt_05 2021_V1_Print
BEPXEHO Ao Apyky: 13.04.2021

ONTAP® 1 mr / OJITAP® 2 mr / ONTAP® 3 mr? / OJITAP® 4 mr / ONITAP® 6 mr®

Cknap: fitoya peyosuHa: 1 Tabnetka micTutb rnimenipuay 1 mr, a6o 2 mr, a6o 3 mr, a6o 4 mr, a6o 6 mr. Jlikapcbka thopma. TabneTki. ®dapmakoTepaneBTHyHa rpyna. [inornikemiayto4i npenapaty 3a BUHATKOM iHCYNiHIB.
CynbchoHamiau, noxiaHi cevosunun. Kog ATC A10B B12. Moka3akns. JlikyBaHHs LykpoBoro Aia6ety Il Tuny y fopocnux, Konu e Aieta, (isuiHe HaBaHTXEHH: Ta 3HIKEHHS Mach Tina ThCA HeJ0CTaTHIMU Ans
NiATPUMAHHA PiBHA TNOKO3M B KPOBI. MpoTUNOKa3aHKA. [inepyyTuBicTb A0 rniMenipuay, 40 GyAb-Koi 3 JONOMDKHUX PEYOBUH ab0 iHLUIMX MOXIAHMX CYNbCOHINCEHOBUHI YU CyNbOHAMIgIB. IHCyniHO3anexHuil giabeT.
[iabetnyHa koma. [iaGeTnynunii ketoaumnaos. Tsxki nopylienHs yHKLii HUpoK abo neyiHku. Y pasi TaXKUX nopylueHb (yHKLiT HUPOK abo neviHky HeoGXifHe nepeBefeHHs Ha iHcyniH. Cnoci6 3acTocyBaHHA Ta fo3un. Ontap
cnig 3acTocoByBaTh 6e3nocepesHbo nepef abo nif Yac BxuBaHHA ixi. Movatkosa fo3a rniMenipufy ctaHoBuUTb 1 Mr Ha A06Y. Mpu AOCATHEHHI HANEXHOrO KOHTPONIO Lo A03Y CNifj 3aCTOCOBYBATW ANA NIATPUMYIOHOT Tepanii.
[insi pisHUX peXxXuMiB [03yBaHHS iCHYIOTb TaGNETKM 3 BIANOBIAHO CUA0K0 Ail. AKLLO FNIKEMIYHWI KOHTPOMb € HEAOCTATHIM, 03yBaHHs HEOOXIAHO NOCTYNOBO 36iMbLLYBATH, 6A3YH04MCh HA AAHWX L0 KOHTPOIO, 3 iHTEPBANOM
npu6AN3HO 1-2 TWXHI MiXK KOXHUM eTarom, Ao 2, 3 a6o 4 mr rnivMenipugy Ha 4o6y. [lo3yBaHHs GinbLue 4 Mr rniMenipuay Ha 06y fae KpalLi pe3ynbTaTy ML y BUHATKOBUX BUNagkax. MakcumarnbHa pekomeHfoBaHa o608a
1032 rNiMenipuay CTaHoBUTL 6 MI. Y NaLieHTiB 3 HEOCTATHIM KOHTPONEM MaKCUMManbHOW A060BOK 03010 METGOPMIHY MOXHA PO3N0YaTI CynyTHIO Tepanito rnimenipuaom. Mpu 36epexerHi 4o3yBaHHA METGOPMIHY Tepanis
rNiMenipuaoM NOYNHAETLCA 3 HU3bKOT 4031, AKY Aani cnif 36inbLuyBaTh ax 40 HOi 1060BOI 1031 3a1@XHO Bifi 6aXXaHOro PiBHA MeTaboniyHOro KOHTpono. Kom6iHoBaHy Tepanito cnif po3no4uHaTy Mif peTesbHuM
MEAVHHAM HArnsaom. Y XBOPUX i3 HELIOCTATHIM KOHTPOSIEM MaKCUMAbHO0 A060BOI0 [103010 FNiMenipuay y pasi HeoOXIAHOCTI MoXe ByT po3noyara CynyTHs Tepanis iHcyniHoM. Mpy 36epexerHi 403 rniMenipuay NikyBaHHs
iHCYNIHOM PO3NOYMHATY 3 HU3bKOT 403, iKY CNif 36iNbLLYBATH 3aNEXHO Bify 6XKaHOr0 piBHA MeTaboNI4HOro KOHTPONt. KoMGiHOBaHY Tepanito cnif po3no4MHaTV Nifl PETESbHUM MeANyHUM HarnafoM. 3a3suyai 4ocTaTHbO
0/1HOPa30Boi 1060B0I 03K FAiMenipuay. PekomeHaYETLCA NpUAMaTK Lo 03y 6e3nocepeaHbo nepes abo Mif Yac CUTHOrO CHifaHKy abo, KLLO HOro Hemae, 6e3nocepeAHbo nepes abo Mif Yac NepLIoro 0CHOBHOTO NpuitoMy
Ki. SIKLL0 npuitom [031 6YB NPONYLLEHWIA, He CAiA KOPUryBaTy CTaH 3a ONOMOrOH0 36ibLUIEHHS HACTYMHOT 03K, TabneTku cAif KOBTATM LiNNMK Ta 3anvBaTit PiANHOK. AKLLO Y nauieHTa BUHUKAOTb rinornikemivHi peakwii Ha
no6osy f03y 1 Mr rnimenipuay, e BKasye Ha Te, L0 ix MOXHA KOHTPONIOBATY 3a 4ONOMOroto ofHiel aieTw. Mobiyki peakuii. Minornikemis, HyaoTa, 6Mt0BaHHS, Aiapes, 3AYTTA XKNBOTA, AUCKOMOPT Y XKMBOTI, 60AI Y XMBOTI.
BaritnicTs. KO navjeHTKa, fika npuiiMae rniMenipug, nnaHye 3aBariTHiT a6o BariTHICTb Y)Ke AiarHOCTOBAH, CNif AKHALLBUALLE PO3MOYATY iHCYNiHOTEpanito. MMiMenipug He Chif 3acTOCOBYBATM NPOTArOM YCiei BariTHOCTI.
JliTH: HasiBHUX AAHMX CTOCOBHO Ge3Meky Ta echeKTUBHOCTI FMiMenipuay y AiTei HeAOCTATHBO, TOMY Take 3aCTOCYBAHHS He pekoMeH/yeTbes. KaTeropis Bianycky. 3a peuentom.

Bupo6uuk: A. Menapini Manychaktypinr JloricTikc enp Cepsicec C.p.J1. MicyeaHaxofkeHHs BUpOOHNKA Ta agpeca MicLis NpoBafXeHHs Woro AisnbHocti. Bia Kamno i Mine, 67100 JT'Aksina (AK), Itaniq.

MpenctasruuTBo «bepnin-Xemi/A.Menapini Ykpaina [m6X». Anpeca: m. Kuis, Byn. bepeanskiscbka, 29, Ten.: (044) 494-3388, dakc: (044) 494-3389.

3a peTanbHoto iHchopmauieto (MoBHMIA nepenik No6ivHNX peakLiiit, NPoTUNOKa3aHb, 0COGNNBOCTEN 3aCTOCYBAHHA) 3BEPTANTECh [0 IHCTPYKLIANA MeANYHOTO 3acTocyBaHHa npenaparis Ontap 1-2-3 Ne 424 Big 12.04.17
3i 3miHamu 3rigHo 3 Hakazom MO3 Ykpainn Ne 971 Big 28.08.2017 Ta Ontap 4-6 Ne 7 Big 02.01.19, 3atBepmxeHux MO3 Ykpainu. P.M. Ne UA/6108/01/01, Ne UA/6108/01/02, No UA/6108/01/03, No UA/6108/01/04,
Ne UA/6108/01/05.

1. Svacina S. Fnumenupua — GonbLe Yem Npenapar cyNbOHNIMOYeBUHbI // MexayHapoaHbIi 3HAOKPUHONOrnyeckuit xypHan. — 2011, — Ne 5 (37). - C. 32-33.
2. ALanToBaHo 3 IHCTPYKLIT Anst MeAnYHOro 3acTocyBakHs npenapatis OJITAP® 1 MI/O/TTAP® 2 MI/ONTTAP® 3 M.
3. AjanToBaHo 3 iHCTPyKUii ANs MeAu4HOro 3acTocyBanHs npenapartis OJITAP® 4 MI/OMTTAP® 6 M.
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CropiHKa peAaKTOopa

/Editor’s page/

DOI: https://doi.org/10.22141/2224-0721.17.3.2021.232646

LLIaHOBHI YnTQuil

Ilopoky 25 TpaBHs B yciX KpaiHaxX Big3HadaeThesl Bee-
CBiTHIilT neHb mmTonoxioHoi 3amo3u (World Thyroid Day).
[Hara ysiiinuia mo kaneHmaps B 2009 poii, konu €Bporneii-
CcbKa THPEOIimHa acolliallis 3alpoloHyBaja Big3HAayaTh
IeHb, IIPUCBIYCHUN il TeMi, Ha MiXKHApOIHOMY PiBHI.

HemmonaBHo MUHYJIO CTOJINTTS Bim MyOsmiKallii Kiacuda-
HOTO IOCIIIKEHHS aMepUKaHChKUX JikapiB D. Marine i
O. Kimball mipo edheKTuBHICTh MPOMIIaKTUKN €HIEMIid-
Horo 300a B miteii y mrati Oraito. [lormpu 3HaYHMIA CBiTO-
B Mporpec y MUTaAaHHIX MOAOJaHHS MOTHOTO AedilunTy,
HaceJeHHsT YKpaiHM TIPOJOBXYE XKUTU 3a YMOB PUBUKY
PO3BUTKY itofonedinutHmx 3axsopiosanb (MI3). st no-
IOJaHHS MpoOJieMr Ha IMOMYJIALIMHOMY piBHI KPUTHUIHO

HEOOXiTHUM € TIPUIHSITTS 3aKOHOMABYMX aKTiB, SIKi O pe-
TJIaMEHTYBaJlM yHiBepcajibHe MOMyBaHHSI XapuyoBOi COJii
B KpaiHi. fIK 3arajqbHy MeTy Cim po3misimaTd YKpaiHy 0e3
omHOro mediluTy, 1e KOXHA JIOAMHA OTPUMYE BidIIOBII-
HY 10 ii ToTped KiabKiCTh MOMy, a OiTIM 3a0e3IeuyeThCs
MOXKJIUBICTh aIeKBATHOTO iHTEJIEKTYaTbHOTO PO3BUTKY.
Xoua 300 BimOMMI1I 3 He3alaM ITHUX 4aciB, JOHWHI
icHye TpobieMa BU3HAYEHHSI HOPMaJIbHUX PO3MIpiB 11~
TOMOMiIOHOI 3a/03u, 0e3 POo3B’si3aHHs SIKOI diarHOCTHKA
300a 3aIMIIAEThCSI BKpall cyd’ekTuBHOW0. Hampukman, B
IIBemwii 3a octanHi 20 pokiB He OyJIO 3apEECTPOBAHO KO-
HOTO BMITAAKy €HIEMIiYHOro 300a, 110 He OTUBHO: KpaiHa
BXe JeCSITUJIITTS TOMY YCyHYJa III0 ITaTOJIOTiIo, a MeaiaHa
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CropiHka peaakTopa /Editor’s page/

skl

BMICTY MOy B cedi BKa3y€ Ha ONTUMAJIbHY 3a0e3MeYeHiCTh
HaceJieHHs iiogoM. 3a maHnMu BcecBiTHBROI Mepexi 3 fiomy
(Iodine Global Network), YkpaiHa HajlexXXWUTh OO PETiOHIB
3 gedinmToM iomy, MemiaHHa KOHIIEHTpallisd iomy B cedi
1 xxureniB He nepesuiye 90 mkr/n. OnHak i gaHi Oynu
OTpUMaHi B pe3yJbTaTi MOCIiIKeHb, MPOBEACHUX IIe B
2002 porii.

Pazom i3 Tum medinmT ifomy, 3a TaHMMHU CBITOBOI CTaTUC-
TUKU, € OTHIEI0 3 HANOUIBIII ITOIINPEHNUX IIPUINH YpaxKeH-
H$I TOJIOBHOTO MO3KY i TTOPYIICHHS TICUXiYHOTO PO3BUTKY.
HedinuT oy, K ogHa 3 HebaraTboX MPUYMH PO3YMOBOIL
BiICTAJIOCTI, € BaXKJIMBOIO MPOOJIEMOIO OXOPOHU 3I0POB’SI.
TloBimoOMISIETBCSA MPO IHIIWIT ClieHApili KOTHITUBHUX Ha-
CIIiAKIB MOOHOTO AeilluTy, KOJU CHUTYaLisl OOTSKYETHCS
PO3BUTKOM TIOBEIiHKOBUX PO3JIAMiB, TaKMX SIK ayTU3M i
CUHIPOM TIOPYIIeHHSI aKTUBHOCTI Ta yBaru. Tak, Tpoje-
MOHCTpPOBaHe TiIBUILIEHHS] PU3UKY IIbOTO CUHAPOMY B Ma-
TepiB i3 HEHOPMAJIbHIUM BMiCTOM TOPMOHIB IITATOIIOAIOHOL
3aJI03M Y paHHIX TepMiHaxX BariTHOCTi. Pe3ynbraTu mabopa-
TOPHUX IOCJiIKEHb TOMTOMOTJIN BCTAHOBUTH, 11O Ae(DilIUT
o1y IPU3BOIUTD 1O HEOOOPOTHMX 3MiH Y KITITUHAX KOPU
TOJIOBHOTO MO3KY. 3 iHIIIOTO OOKY, CIIOCTEPIira€Thcs maTo-
JIoriuHa Mirpaiis HeipoHiB. 1li MexaHi3Mu 3yMOBIIOIOTH
MOPYIIEHHS KITI0YOBUX KOTHITUBHUX (DYHKIIii.

OuiHka HoAaHOI 3a0e3IeYeHOCTi MoB’s13aHa 3 MEeBHU-
MU IIpobieMaMu, OJHA 3 SIKUX IIOJIIra€ B BiACYTHOCTI 3a-
TaIbHOIPUMHITAX METOMIB IJIsI BUSHAUYCHHS B IOITYJISILIiT
4acTKM 0cib 3 gediunTom itomy. 3apa3 B ychOMY CBITi ABOMa
OCHOBHMMMU CTaTUCTUYHUMU ITOKa3HUKAMM, HEOOXiTHUMU
IJI OLIIHKM CTaTyCcy MOOHOTO 3a0e3ledYeHHs, € BeJIMYrMHa
MeIiaHHOI KOHIIEHTpallii Mooy B cedi i yacTKa 3pa3KiB cedi
3 piBHeM ioay Huxkde 3a 50 Mkr/i. PernpeseHTaTMBHOIO
TPYIIOI0 TIPUIHSTO BBAXKATU AiT€ MOJOIIOTO IIKiIbLHOTO
BiKy (6—12 pokiB), mpuyomy cam 36ip Marepiaay IpoBO-
IUThCSA Oe3MOoCepeaHbO Y IIKOJIaX, 110 3a0e3Ieuye Heob-
XiZTHY BUITaAKOBICTb BiZOOpY.

3rinHo 3 maHumMu BcecBiTHBOI Mepexi 3 Momy, YMcIo
KpaiH, sIKi MatoTh aediuuT iony, 3 1990 no 2017 p. 3Ha-
yHO 3MeHImiIoch — i3 113 mo 20. IMopsn 3 Ykpainolo B 1ieit
cnucok BxoadaTh Takox Iaiti, Pinnaunia, Pocisa, Itanis,
KHAP, Jlisan, B’ernam, Mapnarackap, Mani, BypkiHa-
®aco, Cynan, IliBnennuit Cynan, BypyHai, Avrona, Mo-
3aM0ik, Banyaty, I3painb, Jlixrenimreitn, Camoa. OTxe,
npobjeMa AediuuTy omy 3aJMIIAEThCSI HEBUPIIIEHOIO B
VKpaiHi, OCKiJIbKM 3aX0A1 MacOBOI MOAHOI IPOdiTaKTUKKU
HEeIOCTaTHBO e(heKTUBHI. YHiBepcaabHe HoayBaHHS COJIi B
VKkpaiHi Tak i He 3anpoBamKeHe, a reorpadiuHe po3Talry-
BaHHs Ta CTaTKU HACEJIEHHs He 3a/IMIIAa0Th Halii Ha pery-
JISIpHE BXMBAHHSI MOPETIPOAYKTiB OLJIBIIIICTIO POIMH.

IManpgemis  COVID-19  3aroctpwia  npobiiemu,
MOB’s13aHi 3 1e(ilIUTOM MiKPOHYTPIEHTIB, 0COOJIMBO B Kpa-
1Hax i3 HU3bKKUM COLliaIbHO-€KOHOMIYHMM piBHeM. [eHe-
panbHuit cekperap OOH nonepenus, mo COVID-19 moxe
MOpyIUTH (DYHKIIOHYBaHHSI CUCTEMU XapuyyBaHHS, IO
CMIPUYMHUTD HACTIIKY JUTS 3I0POB’SI Ta XapuyBaHHS, TSK-
KOCTi i MaciTady SKux JIIOACTBO He 0auujio Bxe Oijbliie
HiX miB croxitra. llle no maHmemii ekcepTu BKa3yBaju,
110 Maiitke TpeTHHA HaceJeHHs CBITY MOTepIla€ Bil XBO-

po0, acoliiioBaHuX i3 aediluToM XapuyBaHHs. [lanaemis
COVID-19 y 6aratbox KpaiHax CBiTy 3HU3UJIa AOCTYITHICTh
CBiXKMX MPOAYKTIB i MPOAYKTIB TBAPMHHOTO TTOXOIXKEHHSI.
JloknayH i CBiTOBUI eKOHOMIUHUI CITal 3yMOBUJIM 3HAUYHE
CKOpPOYEHHsI CITOKMBaHHS (PPYKTiB, OBOYiB, M’sica i MO-
JIOUHUX MPOAYKTIiB i MPU 1LIbOMY MPU3BEJIU 10 30iIbIIESHHS
BXXMBaHHSI OOpOIIHA, KPYIT i CyONpPOIyKTiB, 110 3a3BUYail
HE MICTSATh JOCTaTHbOI KiJIbKOCTi OCHOBHHUX HYTPi€HTIB.
¥ KepiBnunrei BOO3 111010 Ai€TM B KOHTEKCTi MOTOYHOT
MaHAeMil BKa3y€eTbCs, 10 MPaBUIbHE XapuyBaHHSI Ma€ BU-
pilllaJibHe 3HAYE€HHS [JIs1 300POB’sl, OCOOIMBO B Yacu He-
OyBasioi iH(eKiiiHOl 3arpo3u. | HaeThcs He TiIIbKU PO
HeJO0INmaHHs Ta BTpaTy MacH Tija, sIKi, 0e3yMOBHO, BILIM-
BalOTh Ha TPUBAJICTb KUTTS, PO3YMOBY i (hi3MUHY aKTHUB-
HiCTb, ajie i1 Mpo TaK 3BaHUU MPUXOBAHMIA rosoa. Amxe,
SIK BiIOMO, caMe MiKpOHYTpi€HTU (MiHepaau Ta BiTaMiHU)
MalOThb OCHOBHE 3HAYEHHS [JIs1 aleKBaTHOTO (PYHKIIIOHY-
BaHHsSI IMYHHOI CHCTeMU Ta 3a0e3IeYyeHHs] OIipHOCTI iH-
(eKIifHUM 3aXBOPIOBAHHSIM IPOTSITOM KUTTSI.

VHiBepcalbHUM 3ac000M MacoBOi oaHOI Mpodinak-
TUKU € HomoBaHa Cillb, aje TakKuil MeTon e(heKTUBHUM
3a YMOBM TPUIAHSTTS BiIMOBiAHUX 3aKOHOJABYMX aKTiB.
CrniopanuyHe BUKOPMCTAaHHSI HOMOBAHOI COJMi B OKPEMHUX
JIOMOTOCIOJAPCTBAX HE A€ 3HAYYILIOTO NPO@ilaKTUYHO-
ro edpekTy B MaciuTadbax nomyJsuii. [TpumanHu odmexeHoi
e(eKTUBHOCTI iHAMBIAYaIbHOTO BUKOPUCTaHHS 1OIOBaHO1
COJIi B OKpEeMHUX JAOMOTOCIONapCTBaX Al MPodilaKTUKU
WJ13 nonaraoTs y Cy4acHUX TeHIEHIIIsX IUPOKOTO BXH-
BaHHS TaKMX MPOAYKTIB XapuyBaHHS, K KOBOACU, HaIliB-
(habpukaT, KOHAUTEPCHKiI MPOIYKTH TOLIO, IO 3a3BUYAL
BUTOTOBJISIIOTHCS B YKpaiHi 3 BUKOPUMCTAaHHSIM 3BUYAHOI,
HEeOI0BaHOI KyXOHHOI COJli. YKpaiHa 3aJIMIIA€ThCSI OHi-
€10 3 yiniie aBox KpaiH CximHoi €Bponu ta LleHTpasibHOT
A3ii, SIKi He MalOTh MPOTpaMU YHiBEPCATbHOIO MOAYBaHHS
coJti.

OcCKibKM JIKBiTyBaTM HOMHUI AeIilIUT SIK MPUPOI-
HUI (eHOMEeH Ha TMeBHill TepUTOpil HEMOXJIMBO, MpPO-
dbinaktika MJ13 Mae npoBOAUTHCS HA TOCTiitHiii OCHOBI.
HenpumnycTuMo BUKOPUCTOBYBATH ISl HIOAHOI Mpodinak-
TUKU Oi0JIOTIYHO aKTHMBHI H00aBKHU, SIKi HE MalOTh YiTKO
BU3HAYEHOI KOHTPOJBOBAHOI KUIBKOCTI HMOIY Y CBOEMY
ckiani. B TakoMy pasi ix HaAXOMXEHHST B OpraHi3M, 0CO-
OJIMBO TUTSYMIL, MOXE TPU3BECTU JO HAIXOIKEHHST abo
HEIOCTaTHbOI, a00 HAAMiIpHOI J03M oMy, 110 B 000X BU-
nagkax € Hediziomoriunum. Y 2002 p. HaykoBuii KomiTeT
i3 XapuyBaHHsI €BpoTeiichbKOi KOMICIT 310pOB’sl Ta 3aXUCTY
CIOXMBaya oMy0JIiKyBaB BUCHOBOK, 3TiTHO 3 SIKUM «BXU-
BaHHS 30aradyeHMX MOI0M MpernapariB MOPCbKHUX BOAOPOC-
Tei, 0COOJIMBO BUCYLIEHUX TTPOAYKTIB, MOXE CIIPUYUHUTHI
HeOe3MeyHe HaaMipHEe HaAXOKEHHSI Homy» 3 PU3MKOM
BUHMKHEHHSI MTOPYIIEHHST (DYHKIIIT U TOIOAIOHOT 3aJ1031.

Sk Gauumo, HomHUI AeILUT JUIIAETHCS OIHIEIO
3 HaWBaXJIMBIIIMX MPoOJIeM TPOMAIChKOIO 310pOB’Sl B
Ykpaini. OcTaHHi ONMUTYBaHHSI IEMOHCTPYIOTh 3MEHILICH-
HSl YaCTKM HAcCeJIeHHs, sIKa CITOXWBA€E BUKIIOYHO M010-
BaHy cijib, — MeHiie 3a 18 %. I1pu 1poMy, BiAIIOBIAHO 10
kputepiiB BOO3, ontumanbHuil HOAHUI cTaTyC MOMYJSILIT
3a0€e3IeuyeThcsl MPU CIIOXMBaHHI Takoi couti rmoHan 90 %
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HacesieHHs. B Hamiii KpaiHi HaA3BUYailHO aKTyaJIbHUM €
MUTaHHS MacoBoi mpodintaktuku M3 depes mpuitHATTS
BimmoBigHOTO 3aKoHY YKpaiHu. CIIOAiBaEMOCH, IO ITOJIi-
TUKU, Bil SKUX 3aJICKUTH 1Ie PillleHHsI, HapeIlTi BUKOHA-
IOTBb CBO1 3000B’sI3aHHS OO0 IHTEIEKTY B3Ke HACTYITHOI Te-
Hepalii ykpaiHiliB. TpuauaTy poKiB WIS LIOTO BUSBIIOCH
3aMa’o...

TPpOAVLUINHE BITOHHS YNTAYOM
e 3 OAHOIO KYTOYKA YKPATHN —
BUTOKY Piku 3axiaAHum byr

KoxHa 3 pivok 3eMyi — 4ynecHuii CBITAUI gap npu-
pomu. HeMoB y XXuBY icTOTY, BIMXHYyJIAa IIPUPOJA B PiUKM
BiuHUi pyx. CTpyMOUKM BOIHU, JieJb 3apOAUBIIUCH, TO-
CTYMOBO POCTUMYTh i MY>KHITUMYTb, @ HEBEJTUUKUI TTOTIK
MepeTBOPIOETHCS Ha piukoBoro 6oratups. Ha [Moginbebkiit
BUCOUYMHI, B cesli BepxoOy:x Ha 30JI04iBIIMHI PO3MTOYMHAE
cBit nusix 3axigHuit byr. [lpo 1o piky ckiageHo Garato
MiceHb i JIeTeH ], He JIule YKPAaiHChKUX, ajie i MOJbChbKUX
Ta OitopychKux, 00 piuka 3aximauii byr 00’enHye Hapomu
Vkpainu, Pecnyoniku Ilonpma ta Pecny6iiku Binopycs.
Ha BigMmiHy Bim 0aratbox iHIIMX pidoK YKpaiHu, IO I10-
YMHAIOTHCS MaJICHBKMMM CTPyMOYKaMM, 3aximHuit Byt
Oepe CBiif TOYaTOK TOBHOBOIHUM ITOTOKOM. Y MUHYJIOMY
BiIpa3y Mpu BUTOKY PiYKM MpalioBaB BOASHUI MJIMH, a 11e
O3Havae, 110 BOAM OyJI0 JOCUTD, 00 KPYTUTH TSIKKi M-
HOBI XOpHa.

TpanckopmonHa piuka 3axinauii byr HamexuTs go 6a-
ceriny banriiicbkoro mopsi. YacTuHa piuyku € TIpUPOIHUM
kopmoHoM Mix [lombiiero, Ykpainoio ta bimopyccio. Ha
TepuTopii [1omabIi micys 3muTTs 3 piukoro Hepes 3aximHuit
Byr Bnanae y Bicny. Moro 3BuBHCTE piuniie ayke MaboB-
HUYe Ta pisHOMaHiTHe. [IpmemMHO MuIyBaTHCS HIOro Kpa-
COI0 — 00pMBaMHU i BUpaMM, CTpIMHUHAMU I TUXUMM 3a-

BonsaMu. beperu 3axinHoro byry cranu inearbHUM MicLiem
IIJIS OpTaHi3allii IpUPOIHMX 3aMOBIAHUKIB i 3aKa3HUKIB, B
SIKMX 30€pira€Tbcs IepBO3gaHHa Kpaca LIUX MiCIlb.

LikaBo, mo, kpiM BcecBiTHROro IHS IIUTOMOMIOHOI
3aj1031, B YKpaiHi Big3dHauaeTbes i lens 3axigHoro byry.
CaarkyBanHs JlHa 3axigHoro byry Bmepiiie 3amoJyaTkoBa-
Ho y 2019 poui. Leit neHb 00’€aHYy€ ineliHUX 3aXMCHUKIB
piuku. Taki eKoJoriuyHi 3axoay MOKJIMKaHI MiIBUIIYBAaTU
€KOJIOTiYHY CBiIOMICTh TPOMaJIChKOCTi, BUXOBYBATU PO3Y-
MiHHSI CBO€EI MEPCOHAIBHOI BiAIIOBiIAJbHOCTI 32 YMCTOTY
BomoiiM. Piku cmim 6epertu, mpo HuX Tpebda TypOyBaTucs,
00 0e3 LMX XUBUX IKEPea JOPOTOLIiHHOI BOJOTH, SIKi Bi-
YHO OHOBJIIOIOTHCS, B3araji HEMUCIMME XXUATTS Ha HaIIiid
rtaHeTi. 3a00104yBaHHS, 3aCOMIOBAaHHSI, €pO3is IPYHTIB,
OITOB3Hi i1 00BaJIM, MOBEHi, 3a0pyAHEHHS i [ICYBaHHS BOMIU,
30iIHEeHHS i 3HUKHEHHSI KOPUCHOI (hayHU i yiopu — Tak
TIOMIIIAETLCS BOJHA CTUXisl, SIKIIIO BCTYIATH 3 HEIO B KOH-
¢aikt. Came TOMy MM MMOBUHHI CHUTBHUMM 3YyCUJIISIMU SIK
BJIaOM, TaK i TPOMaIChKOCTi 30epertu 3aximHuii byr mis
MalOyTHIX IMOKOJIiHb.

I3 BasTuHiCTIO 10 BCiX Joneid, sKi miarpuMyoTh « MiKHaA-
POIHMIT eHIOKPHUHOJIOTTYHMIA KyPHAI» i CIBIPAIIOIOTH 3 HUM,
JIOHOCSATD JI0 YUTAYA HAHAKTYAJbHIIIY TA HANTPEHIOBIIIY iH-
topmanio. Baxaro ycim Mupy, 100pa, HeniepedOPHOi 2Karu 10
JKHTTS, NAJIAI0Y0r0 TBOPYOro BOTHHKA, JIIOOOBi, HATXHEHHS
JIyMOK, 0aIbOPOCTi yXY, AKTUBHOCTi Ta MO3MTHBHOIO Jpaii-
BY, a HAiiroJIoBHille — 370poB’s, 00 peasi3yBaTH BCe 3a-
JymaHe!

lonosHUi pegakTop rpoghecop,

ekcriept MO3 YkpaiHy 3 eHgokpuHoorii,

4nieH HauioHaribHOI Criifikv XypHaricTiB YkpaiHu
Bonogumup IBaHoBuY lNaHbkie W
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Bokcup®. PI. MO3 Ykpainn Ne UA/13543/01/01, Ne UA/13543/01/02. Cknag. Jitoua peyosuHa: Borni6os; 1 Tabnetka Mictutb Borni6osy 0,2 Mr abo 0,3 Mr; 00nomixHi pe4o8uHu: NakTo31 MOHoriapar,
Kpoxmanb KyKypya3aHui, nosigoH K30, Hatpito Kpoxmanbraikonat (tun A), KpemHito aiokcua konoiaHuin 6e3sogHuii, markiio creapar. @apmakoTepaneBTiyHa rpyna. linornikemisyioui npenapary,
3a BUHATKOM iHCyniHiB. Kog ATX A10B F03. ®apmakonoziyxi enacmueocmi. QapmakoouHamika. Borni6os — nepopanbHuit rinornikemisyiouunit 3aci, KOHKYPEHTHWIA iHri6GiTOp iHTeCTUHaNbHUX
a-rnoko3ungas (depmeHTis Knacy rigponas), fiki 6epyTb yuacTb y po3iyennieHHi u-, oniro- i nonicaxapuais. MpUrHiueHHA akTUBHOCTI O-TIOKO3UAA3 MPU3BOAUTL [0 YrOBINbHEHHA PO3LUensieHHs
CKNagHuX Byrneaoma Ta BCMOKTYBaHHA MI0KO3M, HaCNiKOM YOTO € 3HVKEHHA NOCTNPaHAIaNIbHOTO PIBHA IMIOKO3M Y KPOBI (MocTnpaxAianbHoi rinepraikemii). Borni6os He BnnvBae Ha akTUBHICTb
B-rnioko3up; P 1Ka. Borni6o3 NoBifNbHO Ta NOraHO BCMOKTYETbCA Ta WBMAKO BUBOAUTLCA i3 KanoM. Ha cborofiHi He BUABNEHO MeTaboniTiB JaHOT PEYOBMHM B KPOBI Ta Ceyi IIOANHM.
Y BOCNifKEHHAX Ha TBapUHaX BCTAHOBNEHO MPOHUKHEHHA BOMMiIGO3y Yepes nnaueHTy i B rpyaHe monoko. Kniniuni xapaktepuctnki. llokasanua. JlikyBaHHs LyKpoBoro giabety 2 Tuny, AKILO
piBeHb MMI0KO3K B KPOBI He MOXHa afileKBaTHO MiATpUMyBaTV NinLLe fieTolo Ta/abo GisnyH1MM BrpaBamu; AK MOHOTepania abo y cknagi kKombiHoBaHOI Tepanii NoeAHaHO 3 iHWKYMK NepopanbHUMN
rinornikeMiuHMmMM 3acobamut a6o 3 iHcyniHom. JlikyBaHHs LyKpoBoro aiabety 1 Tuny, y cknaai kombiHoBaHoi Tepanii NoeAHaHo 3 iHcyniHom. MpodinakTika LyKpoBoro Aiabety 2 Twny y NawjieHTis i3
BUAB/IEHUM MOPYLIEHHAM TONEPaHTHOCTI A0 rnioko3u. p i YyTAMBICTb 10 AiloY0i peyoBuHM abo Ao GyAb-AKOro iHWOro KOMMNOHEHTY npenapaty. [iabetuyHunii
KeToauuzo3, aiabetnyHa npekoma, fiabetnuHa koma. Oco6auei 3axodu 6esneku. Bokcua® 3aCTOCOBYIOTb 3 06EPEXHICTIO Y TaKUX CUTYaLliAX: OfHOYACHe 3aCTOCYBaHHA {HWKX FiMOriKeMiYHUX
3ac06iB (MOXIUBICTb BUHWUKHEHHA rinornikemii) (auB. po3ain «/To6iyHi peakyii»); nanapotomis abo KMLLIKOBa HENPOXIAHICTb B aHamMHe3i (MOXKIMBICTb MOTIPLUEHHA CTaHy MaljieHTa Yepes HaaMipHe
YTBOPEHHA ra3iB y KULIEYHWKY); XPOHIUHI 3aXBOPIOBaHHA KULLIEYHUKA, AKI CYNPOBOKYIOTLCA MOPYLUIEHHAM TPaBNEHHA Ta BCMOKTYBaHHs (MOXMBICTb NOTiPLIEHHA CTaHy NaLjiEHTa Yepe3 MexaHiam
Aii Borni6o3y). B3aemodia 3 iHwumu nikapcokumu 3acobamu ma iHwi eudu 83aemodiii. KombiHauii, Aki NOTPiIGHO 3acTocoBYBaTU 3 06EPEXHICTIO: aHTUAIabeTUYHI 3acobu (NoxiaHi cynbGoHinamigy
i cynboHinceyoBuHm, noxigHi Giryanigy, npenapaty iHCyniHy Ta 3acobu, WO NONIMNLWYIOTb PE3NCTEHTHICTb A0 IHCYNIHY (PU3MK BUHWKHEHHA rinornikemii)); nikapcbki 3acobu, sAKi MiaBULLYIOTH
rinornikemiyHy Aito aHTAiabeTnuHNX Npenaparis (B-6nokatopu, NpenapaTu caniLMnoBol KUCNOTY, iHribiTopu MOHOamMiHOKCMAA3M, NoxiaHi Gibpatie Ana nikyBaHHA rinepniniaemii, BapdapuH Towo);
NiKapCbKi 3aco6, AKi 3MEHLUYIOTb FiNOriKeMiuHy Ailo aHTUAabeTMyHNX Npenapartis (agpeHaniH, FOPMOH KOpU HaAHUPKOBUX 3a/103, FTOPMOH LUMTOBUAHOI 3an1031 Tolwo). Cnoci6 3acmocyeanHa ma
0o3u. Mpenapat BoKcna® 3aCTOCOBYIOTb BHYTPIlLHbLO, 6e3nocepeaHbo nepes KOXHUM MPUitoMOoM i, 3an1Baioumn BoAolo. 3a3Buyaii NnoyaTkoBa o3a npenapaty Bokcua® ana fOpOCnvX CTaHOBUTL
0,2 Mr 3 pa3u Ha 06y. FIKLIO TepaneBTUUHWIT edEKT € HEAOCTATHIM, 403y NpenapaTy MoxHa 36inbwnty Ao 0,3 Mr 3 pasu Ha 406y 3a YMOBY PETENbHOIO CNOCTEPEXEHHS 3a Nepebirom 3aXBOpIOBaHHS.
[ina nauieHTiB NiTHLOTO BiKY NovaTKoBa A03a npenaparty Bokcua® cknapae 0,1 Mr 3 pasu Ha f06y. AKWO TepaneBTUYHWIA epeKT € HeaoCTaTHIM, 403y Npenapaty MoxHa 36inbwmnti go 0,2-0,3 mr 3
pasy Ha joby 3a yMOBW peTeNbHOro cnocTepexeHHs 3a nepebirom 3axsopioBaHHA. Jimu. [awi uogo 3acTocysaHHs BOrnibosy AitAM BiACYTHI, TOMy Npenapat He Cflig Npu3HayaTy Lt BikoBin
KaTeropii nauienTis. YnakoBka. Mo 10 Tabnetok y 6nictepi. Mo 3 a6o no 10 6nicTepiB y KapToHHil ynakosui. Kateropia Bignycky. 3a peuentom. IHpopmauia npo nikapcbkuii 3aci6 ana

P

npodeciiiHoi i Ti Meg idap npauisHuKiB. MosHa indpopmauia MicTTbCA B IHCTPYKLT Ana men 0 3acTOCy penapary.
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MNpakTuKyroYyomMy eHAOKPUHOAOTY
/To Practicing Endocrinologists/

LLIKOAQ eHAOKPUHOAOTIT
AAS CIMeMHUX AiKapiB

IlopiuHo y CBIiTi peecTpyloTh OJM3bKO 7 MJIH BUIIAI-
KiB 1rykpoBoro miabety (LI/1), mommpeHicTh IbOro 3aXBO-
pIOBaHHS TPOMOBXKYE IMABUIILYBATUCS B YCiX KpaiHax Ha
BCiX KOHTUHEHTax. 3a maHmMu MixXHapomHoi miadeTud-
Hoi penepanii (International Diabetes Federation), i3 LIJI,
MMOB’s13aHa KOXHA JeB’siTa KapaioBacKyJIsipHa CMepTh y
€Bpori. Pu3uk BuHMKHEHHS iH(papKTy MioKapma i iH-
CYJIBTY B TaKUX XBOPUX y 2—3 pa3u BUILE ITOPiBHSIHO i3
3arajbHoOI0 moImyisuieto. LI/l 3anmumraeTscsa mpoBimHOIO
MPUYUHOIO CIMOTH, HUPKOBOI HEAOCTATHOCTI 1 HeTpaB-
MaTUYHMX aMITyTallili HUKHIX KiHI[IBOK y BChOMY CBiTi.
3rigHo 3 maHuMM oQiliitHOI cTaTUCTUKM MiHicTepcTBa
OXOPOHM 300POB’s YKpaiHu, y KpaiHi HaJidyeTbCs OJIM3b-
ko 1,3 muH xBopux Ha LI/, iHcymiH oTpumyoTh 180 THC.
0ci0, mopiyHO peecTpyloTh 0113bK0 100 THC. HOBUX BU-
MMaJaKiB 3aXBOPIOBAHHSI.

Y Kuesi 30 6epe3ns B pekumi OHIAiH Bin0ynacs mKkoJa
E€HIOKPUHOJIOTIT IS CiMeHuX JKapiB, y paMKax sKoi Oyiu
PO3MISAHYTI HAWBAXKIMBIIII MUTAHHS MiarHOCTUKH i JIKYy-
BaHHS IYKPOBOTO /ia0eTy 2-ro THMY, CTAHIAPTH MEIWIHOT
nponomoru npu I1JI, pekoMenaoBaHi AMepHKAHCHKOIO Aiade-
THYHOIO acomianieo (AJJA), a Takox iHTeHcHdikauis JiKy-
Bannsa L1,

KepiBuuk Binginay niaderosorii Y «HCTHTYT eHIOKpH-
HoJiorii Ta 00miHy peyosun iM. B.I1. Komicapenka HAMH
Ykpainn», g0KkTOp Meauunnx Hayk JIo6oB KocTanTuniBHa
Cokoj10Ba Ha IIOYATKy BMCTYIy MOBiIOMMWIA IIPO 3MiHU
B kiacudikaii i giarnoctuui LIJI, xpurepii npeniadery
¥ rmikemivyHi MimeHi (uiai), permameHToBaHi AJA 2021
POKY.

[Haii momoBimau po3mosiia mpo Bubip tepamii LIJI 2-ro
TUTY, TiAKPECIMBIILIHN, 11O BiH HacaMIIepe IPYHTYEThCS Ha
HAasIBHOCTI/BiICYTHOCTI CeplLieBO-CyIMHHMX 3aXBOPIOBAaHb
y nauienTa. [1penapatom nepioi aiHii mpu /1 2-ro Tumy €
meTdopmin. Came 3i 3MiHU CITIOCOOY KUTTS 1 MpU3HAYECH-
HSI MeT(OPMiHy ITOYMHAETHCS JiKyBaHHS IMMalli€HTa 3 yIIep-
e BusBiaeHuM LI/ 2-ro tuny. EdpexkTuBHicTh MeThOpMiHY
npu LI 2-ro tumy Oyia mpoaeMOHCTpOBaHa B MPOCIIEK-
TUBHOMY JdoBroctpokoBoMy nociimkeHHi UKPDS. Bcra-
HOBJICHO, III0 Ha TJIi mpuiioMmy MeTdopMiHy oOyMOBJIeHA
LI/ neranpHicTh 3HU3WIACS Ha 42 %, 3arajbHa CMEpT-

HiCTh — Ha 36 %, 4acTOTa pO3BUTKY YCKJIaaHEeHb — Ha 32 %
IMOPiBHSIHO 3 IPYIIOIO TMAIli€HTIB, SIKi MepeOyBalu TLIbKU Ha
nietoreparii. [IpoBeaeHi B OCTaHHE NECATWIITTS YMCACHHI
JIOCTiMKeHHsI MeT(OPMiHY TaKOXK TO3BOJIMIN OLIHUTU Te-
paneBTUYHY 3HAYMMICTb i MATBePAMIN MOr0 IMTO3UTUBHUM
BIUIMB 111010 3amo0iraHHsI PO3BUTKY CEPLEBO-CYTMHHMX
yckiagHeHb L.

Kpim Toro, no 6e3nepeyHux nepear MeTopMiHy Ha-
JIEXKUTDb BiACYTHICTb TillOTJIiKeMili, 3HMXKEHHsI Macu Tija,
no0pa MNepeHOCUMICTb, JOCTYITHA 1liHA 1 MOXKJIUBICTD IIPU-
tomy 1 pa3 Ha 1o0y. /JIo HemoIiKiB MpenapaTy — MOPYIIeH-
Hs 3 00Ky IIUIYHKOBO-KMIIIKOBOTO TPAKTy, AeilUT BiTaMi-
Hy B ,, pU3uK pO3BUTKY JIAKTOALIMI03Y (PilKO).

MeTtdhopMiH BiZMIiHSIOTH IPU MIBUIKOCTI KIIyOOIKOBOI
dinsrpanii (ILIK®) menire 3a 30 mi/xB Ha 1,73 M2 i rediH-
KOBill HEOCTATHOCTI. 3MEHIIIEHHS I03H PO3TJISIIAIOTh TIPU
IK® 30—45 mi/xB. Kypc puitomy MeThOopMiHy epepu-
BalOTh Tepel BBEACHHAM OTOBMiCHOTO KOHTPACTY.

Jmst 3HVDKEHHST ITOCTIIPaHOiaIbHOI IIiKeMii MOKHa
3HM3UTU 3arajibHy KaJOpiiiHIiCTh (MOOOBY I IIpaHmiab-
HY), 3MEHIIIUTH BMIiCT BYIJICBOIIB Y TOOOBIii1 KAJIOPIMHOCTI,
MpUMaTH Ky/TATTS MOBUIbHIIIE, YITOBUIBHUTUA CTIOPOXK-
HEHHS IITYHKA, 30UTbIINTU KiJIBKICTh KJIITKOBUHM 1 TIPH-
THIiYyBaTH €H3UMAaTU4YHE TIePeTBOPEHHS ToJjicaxapuiiB
y MoHocaxapuau. OCTaHHE JOCATAETHCS 3aCTOCYBAaHHSIM
IHTIOITOPIB O-TTIOKO3UIAa31, YHACTIIOK YOTO 3HUXKYETHCS
MOCTIIpaHIiaJIbHA TJIIKeMis Ta iHCyIiHeMis.

Boxcnn® (Bormibo3) — TepopasbHUI TillOTTiKEMi3y-
ounii 3acib, KOHKYPEHTHUI iHTIOITOp iHTECTUHAIBHUX
anbda-rimoko3uaas (hepMeHTIB Kilacy Tigposas), o Oe-
PYTh y4acThb Y PO3ILICIUICHHI AW-, OJIro- i mojicaxapumiB.
[purHiueHHs aKTUBHOCTI O-TJIIOKO3UIA3 TMPU3BOIUTH
JI0 YIOBIIBHEHHST PO3IIETUICHHST CKIaIHMX BYTJICBOMIIB i
BCMOKTYBaHHSI TJIFOKO3M, HACTiIKOM YOTO € 3HWXKEHHS
IMOCTIIPaHIiaJIbHOTO PiBHS ITIOKO3U B KPOBI.

V paHmoMi3zoBaHOMY KOHTPOJBOBAaHOMY HOCIiIKEHHI
J.T. Oh et al. (2019) B3s1u yuacTh 187 mali€eHTIB BiKOM Bif
20 mo 70 poxiB i3 LIJI 2-ro TuIry Ta piBHEM IJIIKOBAaHOTO Te-
Morno6iny (HbAlc) Big 7,0 mo 11,0 %, pangomizoBaHi Ha
JIIKyBaHHSI KOMOiHaIIi€el0o MeThopMiH + BOIJIi003 i Jmiie
MeTdopminoMm. Yepes 24 TIKHI JTiKyBaHHS OYyJ10 BCTAHOB-
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JICHO, IO 3aCTOCYBaHHS KOMOIHOBAHOI Teparllii CIIipudu-
Hs€e Kpalle 3HmkeHHsS HbAlc mmopiBHSIHO 3 MeT(OpMiHOM
(—1,621—1,31 % BinmosinHo). YacTKa TOCATHEHHSI LJTHO-
Boro piBHS HbAlc < 6,5 % cranoBua 50 % 1uis maiieHTiB
i3 rpynu MeTdopMiH + Bortibo3s i 26,2 % — y rpymi MeT-
dopminy; HbAlc < 7,0 % — 79,6 i 64,3 % BinmosinHO.

IMepmM TipemiapaToM 3 TPYNMM aibgha-TIIoKOo3KuIa3,
III0 3aCTOCOBYBAaBCSI B KOMILIEKCHOMY JiikyBaHHi LIJI 2-ro
THILY, Oyj1a akap003a, sika Yepe3 BUpaxkeHi Mo0iuHi eheKTr
3 OOKy IUTYHKOBO-KHUIIKOBOTO TPaKTy HE OTpUMajia Ha-
JIEXKHOTO TIOIIMpPeHHsT. Bokena Kpaiie mepeHOCUThCS Ma-
IiEHTaMU, TIPO IO CBiqYaTh PE3YJIbTaTH TMOPiBHSIILHOTO
IOCimKeHHs, TpoBeaeHoro A. Vschayanrat (2002).

Boxcun npusHavaeTsesa mist mikyBanHsa L/ 2-ro tumy
SIK Y MOHOTeparlii, TaK i B CKJIali KOMOiHOBAaHOI Teparii B
MOEAHAHHI 3 iHIIMMM TEePOPaTbHUMU IIYKPO3HUKYBaIb-
HUMU IIpernapaTaMu abo iHcymiHoM; JikyBaHHs LIJI 1-ro
TUITy B CKJIaai KOMOiHOBaHOI Teparlii B MOeIHAHHI 3 iHCY-
niHoM; rpodinaktuky 11 2-ro Tumy B Mali€HTIB 3 TTOPY-
IIEHHSIM TOJIEPAHTHOCTI IO TJIIOKO3H.

IIpenapatu anbda-raoko3unas (Boxkcum) mopsin 3
iHCymiHOM, MeT(OpMiHOM, Tia30JidMHOIOHAMU, iHTIOi-
TOopaMy AUTEeNTUIWINeNTUAa3u-4, aHTaroHicTaMu pe-
LENTOPiB TJIIOKArOHOIOMAIOHOTO IeNnTUAy-1 BXOISITH Y
peKoMeHaalii Ij1s JiKyBaHHSI HeiH(iKoBaHMX Malli€HTiB
i3 I/l 2-ro TUmy B CIIUJIBHOTI 3 BUCOKOIO MOIIMPEHICTIO
COVID-19. Takox BOHM 3 O0EpEXHICTIO MOXYTb IMPU-
3Hauarucs B mnauieHTiB 3 COVID-19 nerkoro cryneHs,
SIKi TOCIIiTa/Ti30BaHi a00 repedyBaloTh Ha aMOyJIaTOPHOMY
JIikyBaHHi. KpiM Toro, ix mpu3HayeHHSI MOXEe pO3IJIsiga-
TUCS 1 y TOCIiTaAi30BaHMUX IMALIIEHTIB 3 TSLKKUM Mepeoi-
rom COVID-19.

3 nmomoBinmo «IHTeHCH(IKALIA HYKPO3HUKYIOUOi Tepa-
mii» BUcTYnuIa rojiosa 'O «Acomniauis npodinakruku Ta Ji-
KyBaHHS HeiH()eKIiiiHUX enmizeMiYHUX 3aXBOPIOBAHD» , KAHIH-
JaT MeIUYHIX HAYK, IoueHT Kadeapu enaokpuHoorii HMY
iM. O.0. BoromoJbug Ipuna Mukoaaisua Konapaunpka.

IHTeHCMBHMIT KOHTPOJIb PiBHS TJIiKeMii Ta apTepiaib-
HOI'0 THUCKY JO3BOJISIE 3aIlIO0IrTH MiKpO- i MaKpOCYIUH-
HUM YCKJIAIHEHHSM Yy TAlli€eHTIB 3 yrepile BUSIBISHUM
LI 2-ro Tuny. IIpo 1e cBimuath pe3yabTaTu OBadLISITH-
piunoro nocaimkenHs UKPDS, y skomy O0yj10 mokasaHo,
mo migsumieHHs piBHa HbAlc po 7—9 % 306inblnye pu-
3UK iH(MapKTy Miokapaa, a Buiie 9,5 % — pusuK Mikpo-
CYIMHHUX YCKJIamaHeHb. HaBmaku, 3HUXXEHHS piBHS
HbAlc Ha 1 % 3HUXYye pU3UK PO3BUTKY MiKPOCYTUHHUX
yekimagHeHb mpu LIJ1 2-ro tuny Ha 37 %, pu3ukK iHhapKTy
Miokapaa — Ha 16 %.

IIpu mpusHauyeHHi MeAMKAMEHTO3HOI Tepallii Iali-
entam i3 L] 2-ro Tumy HeoOXimHO BU3HAUUTH, YU MAa€E
Malli€HT CeplieBO-CYAMHHI 3axBOPIOBaHHsS, YW Kapmaio-
BacKyJIsspHa MaTOJIOTisI BiACyTHS. SAKIlO BapTiCTh Ma€ 3Ha-
YeHHs, TIpernapaTaMu BUOOPY € MOXiAHi CYIb(OHIICEeUOB-
Hu (ITCC) i TiazoniguHAIOHU.

I1ICC nonmatoTbest A0 Tepariii mepioi JiHii B TOMYy BU-
NajaKy, KoJau KOHTPOJIb PiBHS INIIOKO3U HeaocTaTHii. [1pu
1IbOMY TIpiopuTeT Bingaetncs npenapataM [1CC octaHHbO-
ro TOKOJIiHHS, cepell SKUX BaXXKJIMBEe Miclie TTocigae riime-

mipua. Y moaBiiiHOMY CJiIOMY IPOCIEKTUBHOMY Oarato-
LieHTpoBoMYy nociimkeHHi M. Gonzalez-Ortiz et al. (2009)
nopiBHIOBaacsl e€(peKTUBHICTh (iKCOBaHMX KOMOiHaIil
IiMernipua + MeThopMiH i miidbeHkaaMin + MeThopMiH y
152 nmauienrTiB i3 LI 2-ro TUIy, sIKi He TOCIIJIM KOMIIeHCca-
11ii Ha MoHoTeparii MmerdopMiHoM (2000 mr) abo ribeH-
kiaamigoM (20 mr). IlamieHTH mepinoi rpymnu oTpuMyBaid
rinimenipun (1 mr)/merdopmin (500 Mr) mo nBi TaGieTKu
1 pa3 Ha noOy, MaLi€eHTU OPYroi Ipynu — IJIiOeHKIaMil
(5 mr)/metdopmin (500 Mr) Takoxk mo aBi TabaeTku 1 pas
Ha 100y. PiBenb HbAlc uepe3 12 MmicsiiiB OyB HIXKUMM Ha
Tepartii rimMenipuaom/metdopMmiHoM. [Ipu 1bomMy yacTka
MHAali€HTIB, SIKi JOCATIJIU LIJIbOBUX 3HaUYeHb, OyJja B 1,7 paza
BMILIE TAKOX Y TEPILii TPy MOpiBHSIHO 3 aApyroio (44,6 i
26,8 % BiAMOBIAHO), a YacTKa TiMOIJiKEMIYHUX €ITi30/iB
JIETKOI i cepeaHbO1 TSKKOCTI OyJia OiJibIlle HixX yaBiUi MEH-
mroto (17,11 28,9 % BinmosinHo).

besnexa rinimenipuny nodpe BuBdeHa. Haiibinbin cep-
MO3HMM HebaxkaHUM SIBULLEM € TilOIIiKeMii, MpoTe pU3nK
iX BUHMKHEHHSI Habarato MeHIie, Hix y «ctapux» [1CC.
[Tpu mopiBHSIHHIM 3 ITiOEHKIaMiTOM LYKPO3HKYBaJIbHil
e(deKTUBHOCTI IliMenipyu MPOLEMOHCTPYBAB MEHILIMUI PU-
3K rimormikemiit (5,0 vs 1,7 % BimmosinHo). A. Holstein
et al. (2001) moBimOMMIM TIPO MeHINY B 6,5 pa3a 4acToTy
TSDKKUX TIiMOTJIiKEeMill y Tpymi IiMemipuay MOpPiBHSIHO 3
[JIIOEHKIIaMiIoM.

IMoka3zHuku pivyHOi cMmepTHOCTI XBopux Ha LIJI 2-ro
TUITY, SIKi MpUIAMAaIOTh Pi3Hi KOMOiHalii, OyJu BUBYEHi B
npociimkeHHi M. Monarni et al. (2006). JloBeneHo, 1110 Haii-
OibII CIIPUSITIMBOIO KOMOiHAIIi€IO € TiMenipun + Met-
(opMiH MopiBHSIHO 3 KOMOIHALIISIMU TITiKIa3u 1 + MeThOop-
MiH i ribeHKIamin + MeTopMiH, ITOKa3HUKKU CMEPTHOCTI
npu ix mpuitomi cranosuiu 0,4, 2,11 8,7 % BignosinHo.

[To3utuBHi edekTu i Gesreka raiMenipuay 6arato B
YoMy MOB’s13aHi 3 BiICYTHICTIO HOTO LIKiJWBOTO BILIUBY
Ha 3aXUMCHUI (PEHOMEH illIeMiYHOro MPEKOHAUIIOHYBaH -
Hs. l1eMiyHe MpeKOHAMILIOHYBaHHS — 1€ aAalTUBHUI
¢deHOMEeH, 1110 BUHMKAE ITiCJsI MepIlioro abo MeKiabKOoX
eMi30/iB illleMii, BiH MOJISITAE B TOMY, 1O MiJABULLYEThCS
CTIfiKiCTh MiOKapIa A0 MOIIKOIXKYI0OUOl Iii TOBroTpuBa-
Jioro miepiony imewmii. [niMeripua 3abe3neuye 3HUXKEHHS
po3Mipy iH(apKTy, TOKpallaHHsS CKOpOYYBaJIbHOI (hyHK-
Lii Miokapaa i 3HUKEHHS YaCTOTU LINTYHKOBOI apuTMii Ha
TJi imremii.

[miMernipua Mae moaaTKOBI ruieiioTpornHi edekTu. Bin
BUOIPKOBO iHTiOy€ UKIOOKCUTEHA3U W 3HUKYE YTBOPEH-
Hsl TPOMOOKCaHy A, 3 apaxiloHOBOI KMCIIOTH, LIO CIPUIE
arperailii TPOMOOLIMTIB, TUM CAMUM peatizye aHTUTPOMOO-
TUYHY [i0. 3MEHIIYIOUM MepPeKUCHEe OKMCHEHHS JIITiIiB,
[IiMeITipua 3a0e3nedye aHTuaTeporeHny mito. Lle, y cBoio
4yepry, 3HUXKYE PU3UK i IPOrpecyBaHHS CyIUHHUX YCKIal-
HeHb LIJI.

Kniniunuit eunadok 1. Iauient 48 pokis, L1 2-ro tumry
nmiarHocToBaHM 6 MicsiiB Tomy. IHmekc macu tia (IMT) —
26 Kr/m?, He MaJInTh, Hi3MYHY aKTUBHICTh MIATPUMYE i3-
noto Ha Benocurnesni. [1puitmae meramin 1000 mr 2 pasu/
nenb. [mikemist Hate — 5,0—8,0 MMosb/, yepes 2 ronu-
HM Ticndg ©xi — go 9,0—10,5 mmonw/n, HbAlc — 7,3 %.
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Aptepianbauii Tuck — 130—135/70—80 MM pr.cT. OuHe
JTHO Oe3 TIaToJIOTii, OIJISII TToIoJora — 3MiH HeMae€. PiBeHb
anpOyMiHy ceui — Hopma, IITK® — 102 mi/xB/1,73 M2 1H-
dapkTy Miokapia, TOCTPOTO MOPYIIEHHST MO3KOBOTO KPO-
BOOOIry B aHaMHe3i He OyI10.

Yu motpidHO iHTeHCUdiKyBaT Tepamnito? Ha meprumii
MHOTJISAN, MPUIMH I iHTeHcudikallii Hemae, OCKIIbKM
MaIiEHT MOJIOIOTO BiKY, 3 HEBEJIMKOIO TPUBAJICTIO 3aXBO-
proBaHHS, (i3MYHO aKTUBHMII, 0€3 IIKiIIMBUX 3BUYOK,
nepedyBae Ha MOHOTepaIrii MeThOpMiHOM, HE Ma€ ceple-
BO-CYOIWHHUX 3aXBopioBaHb. OMHAK y TalliEHTa 3 TAKUMU
XapakTepucTuKaMu piBeHb HbAlc moBuHeH OyTH MEHIITNM
3a 6,5 %, rnikemis Hatie — 4,0—7,0 MMoJTb/J1, Yepes 2 ro-
TWHM Ticns ki — no < 8,5—9,0 Mmoob/71. Tomy maHoMy ma-
LiEHTY Ha JOITOBHEHHS 10 MeTdOpMiHy OyB ITpH3HAYCHUI
Imumakc (rmimeripum) 2 MTr 3paHKy il peKOMEHIOBaHUIA
KoHTpoJib HbAlc uepe3 3 micai.

Kniniunuit eunadok 2. Tauient 56 pokis, LI 2-ro tumy
nmiarHocToBaHuiA 2 poku Tomy. [1puitmae metdopmin 850 mr
NBivi Ha eHb. [rikeMis HaTine — 8,5—10,0 MMoITB/I1, Yepe3
2 romuHM Ticas ixxi — 9,0—12,5 mmons/n, HbAlc — 8,9 %,
aptepianbHuit THCK — 130/80 MM pT.CT. (Ha aHTUTINEPTEH-
3uBHill Tepamii). I1pu orysiai ouHOro mHa — TimepTOHIYHA
aHTriomartisi, Ipu OIJISIAi IToJoJiora — 3MiH Hemae. PiBeHb
anpOyMiHy ceui — HopMma, IIIK® — 96 min/xB/1,73 M2,

VYV npoMy BumankKy moTpiOHa iHTeHcH@iKallis Teparrii.
Heo06xinHo nparnyTu 1o riaikemii HaTie 4,5—7,0 MMOJTb/J1,
yepes aBi ronuHu mics ixxi — < 10,0 mmonb/n, HbAlc —
<7 %. OnHak TUTpallii 1031 MeTGopMiHy Oyme HemocTaT-
Hb0. HeoOximHe BKIIIOUeHHST (hiKCOBAaHMX KOMOiIHOBAaHUX
npenapariB, Hanpukiaan Hyrmumakcy, mo mictuth [1CC
mriMernipun i MeT¢OopMiH MOBIILHOTO BUBiIIbHEHHS. [ly-
[JIMMAaKC BUITYCKAETBCSA Y IBOX JO3YBaHHSX: | MT TiiMe-
mipuay/500 Mr metdopMiny i 2 Mr mriMeripumy/1000 mr
MeTdopMiHY.

g xopekiiii Tepartii mamieHTy 0yB Ipu3HadeHuit J1y-
rmakc 2 mr/500 mr 2 TabyieTky 3paHKy, yBeuepi — MeTa-
miH SR 500 mr 2 Tabnetku. Yepes 3 micsiii OyB IpoBeaeHIIA
KOHTPOJIb, IIIO ITOKAa3aB IMO3UTUBHY nuHamiky: HbAlc —
7,6 %, rnikemist HaTiie — Big 5,0 1o 8,5 MMoIb/JI, Yepes
2 roguHu micas xi — 1o 11 mmonb/n. OnHax aJisi noaaib-
IIIOTO TTOKpaIllaHHS KOHTPOJIIO TIIiKeMii HeoOXimHO ITpo-
TOBXWUTHU iHTeHcUdiKallito JiKyBaHHs. I3 1iero meToio OyB
npusHayeHuit Jyrmumaxce 2 Mr/1000 Mr 2 TabieTku 3paH-

Ky, MmetaMid SR 500 mr 2 TabaeTku BBeuepi. Yepes 3 micsii:
HbAlc — 6,8 %, rnikemist Hatie — 10 7,0 MMOJIB/JT, Yepes
2 ToAuHM micas iXi — 10 9 Mmoab/n. byB pekomeHa0Ba-
HUit KOHTpoJIb HbAlc yepes 6 micsiiiB.

Kainiunuit sunadok 3. Ilanient 50 pokis, LIJI 2-ro tumy
nmiarHoctoBaHuii 1 pik tomy. IMT — 36 kr/m?, IIK® —
54 mia/xs/1,73 m?, inmekc HOMA — 24, rineproHiuHa
anrionatiss OU, aptepianbauit Tuck — 140/90 MM pT.CT.
(Ha aHTUTINEPTEH3WBHINI MOHOTeparii), pPo3yBacTaTHH
10 mMr Ha menb. HbAlc — 6,9 %. Ilpuiimae MeTdopMiH
SR 500 mr 2 pa3u Ha IeHb, BiI3HAaYya€e HEIIEPEHOCUMICTh
MeT(POopMiHy.

V 3B’3Ky 3 HEIIePEeHOCUMICTIO MeT(hOPMiHYy MalliEHTY
CJIif BIIMIiHUATH IIpenapar i po3IJITHYTH IIpU3HAYSHHS Tia-
30JIIIMHOIOHIB, HAIIPUKJIAA TJII0Ta30H (ITioraiTa3oH) 15 mr
1 pa3 Ha no0y. [l1ToTa30H 3HMKYE iHCYTIHOPE3UCTEHTHICTD
y nepudepuIHNX TKaHMHAX i MediHIi. Y XBOpuX 3 Iopy-
LIEHHSIM JIIIIHOTO OOMiHY IIPY 3aCTOCYBaHHI ITiOIJIITa30-
Hy 3aBAsiku ctumyJisiii y-PPAR aktuByeTbest kaTabosizm
MeJIiaTopiB 3armajeHHsI, 3MEHIITYEThCS TOBIIMHA BHYTPIIII-
HBOI CTIHKM apTepiil 3a paxyHOK YCYHEHHs 3aIlajJbHUX i
npoJtipepaTUBHUX IIpolieciB. TakoxX 3HIKYETHCS piBeHb
¢ibprHOTeHY B IUIa3Mi KPOBi, piBeHb TPUIJIILIEPUIIB i ITi/I-
BUIILYETLCS PiBEHB JIITOIPOTEIHIB BUCOKOI INITbHOCTI. [1pn
LIbOMY PiBEeHb JIITONPOTEIHIB HU3bKOI IIIJIBHOCTI i1 3arajb-
HOTO XOJIECTEPUHY He 3MIiHIOEThCS. J10 TOro K hapMaKoOKi-
HETUYHI TapaMeTpH B MaLli€HTIB BiKkoM 65 pOKiB i cTapiie i
MOJIOIMX MAIliEHTIB MOJIOHI.

[Ipu inimitoBaHHiI iHCymiHOTepamii HEOOXimTHO IIpO-
IOBXyBaTu Teparriio Mmetgopminom, npuitom [ICC mpu-
MMUHSIOTh. Y MAaLli€HTIB i3 CyOONTUMAaJIbHUM KOHTPOJIEM
[JIiKeMil, 0COOIMBO THMX, SKi MOTPEOYIOTHh BEIMKUX H03
IHCYJIiHY, IOJATKOBO 3aCTOCOBYIOTH Tia30JiAWHIIOHMU,
IHTIOITOpY AUTTeNTUAWIIIENITUAA3M-4, IHTi0iTOpY HATpIil-
3aJIeKHOT0 KOTpaHcImopTepa Imoko3u-2. g mimbopy
MEeIUKaMEHTO3HOTO JIIKyBaHHS 3aCTOCOBYEThCS TAIlIEHT-
opieHToBaHuit migxig. HeoOximHO BpaxoByBaTH 4MMajo
¢axTopiB: ePeKTUBHICTD, PU3UK TIiMOIIiKeMii, HasSIBHICTh
y Mali€HTa aTepOCKIEPOTUYHOTO YPaKeHHS CeplieBO-CY-
MUHHOI CUCTEMHM, BIUIMB IMperapary Ha Macy Tija, MOX-
JIMBY MOOIYHY Mil0, BIUIMB HA HUPKM, METOI BBEICHHSI,
BapTICTh i moOakaHHS MaIli€eHTA.

MigrotyBana TetsiHa Ynctuk M
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Glycemic control and awareness
of foot care in diabetic
foot syndrome

Abstract. Background. The chronic complications of diabetes mellitus (DM) result from a wide variety of effects
of disease. The correlation between blood sugar level and chronic complications has been demonstrated in various
studies. Patient education, risk factor management, and other preventative measures are critical elements in re-
ducing the incidence of diabetes complications such as Diabetic Foot Syndrome (DFS). We purposed to evaluate
knowledge and attitudes towards foot care amongst patients with diabetes mellitus; in addition, we investigated the
correlation between glycemic control and DFS. Materials and methods. This was a descriptive cross-sectional
evaluation of patients who were diagnosed with diabetes mellitus seeking outpatient medical care with data being
collected through patient surveys, clinical evaluation, specialty consultation, and biochemical analysis of glycated
haemoglobin (HbA1c) serum levels. The population of the study was composed of 90 patients diagnosed with DM.
Results. A total of 90 patients, 42 (46.7 %) females and 48 (53.3 %) males were included in the study. The rate of
participants who reported completing daily self-evaluations for wounds, cracks, and discoloration on the feet was
significantly higher (68.9 %) than those who reported not evaluating on a daily basis (31.1 %). Almost half of the
participants were diagnosed with DFS (n = 43; 47.7 %) with the HbA1c levels of patients with DFS being signifi-
cantly higher compared to the HbA1c levels of patients without DFS (p < 0.05). Conclusions. As a high incidence
of DFS was found with a positive and statistically significant correlation between the HbA1c level and DFS pres-
ence, our study highlights the importance of close monitoring, education, and treatment given the risk of serious

complications of DM such as DFS in setting of poorly controlled DM.
Keywords: diabetes mellitus; diabetic foot syndrome; blood glucose control

Introduction

Diabetes mellitus (DM) is a syndrome which can be
characterized by chronic hyperglycemia; dysregulation of
protein, lipid, and carbohydrate metabolism pathways; and
alterations in the capillary membrane and accelerated athe-
rosclerosis, which can occur due to absolute or relative de-
ficiency or peripheral ineffectiveness of endogenous insulin
[1]. DM is one of the most prevalent diseases in the world
and can be characterized as a pandemic due to its global
distribution with notably severe complications; the Inter-

national Diabetes Federation (IDF) projects that by 2045
trends suggest over 700 million individuals will have active
diagnoses of DM [2].

With the discovery of insulin and oral antidiabetic
(OAD) drugs, the life span of diabetic patients has extended
significantly [3]. Therefore, the incidence of chronic com-
plications developing due to increased life expectancy in pa-
tients with diabetes has also increased. These complications
are important causes of mortality and morbidity in patients
with diabetes [1, 3].
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The chronic complications of diabetes result from a wide
variety of effects of disease. The correlation between blood
sugar level and chronic complications has been demonstra-
ted in various studies. Chronic complications of diabetes
are classified into micro and macrovascular complications:
Microvascular complications of diabetes include nephro-
pathy, neuropathy and retinopathy; macrovascular com-
plications include cerebrovascular diseases, ischemic heart
diseases, and peripheral artery disease [4].

Of note, foot ulcers are especially common in patients
with DM. Diabetic foot syndrome (DFS) is an ulceration of
the foot that appears due to a combination of diabetic neur-
opathy and vascular insufficiency, and is frequently associa-
ted with wound infection [5, 6]. From among risk factors,
diabetic neuropathy has been noted to be particularly nota-
ble in the development of DFS [6]. Vascular insufficiency or
vascular occlusion impact the vessels, arteries and capillar-
ies, resulting in diffuse arteriovenous shunts at the precap-
illary level and causing a decrease in the tissue oxygenation
in risky areas [7]. Neuropathy is mainly sensory and causes a
decrease in the sensation of pain, as well as the sense of vibra-
tion and position [6, 8]. In addition, callus formation occurs
due to the abnormal distribution of standing pressure caused
by diabetic neuropathy, leading to ischemia and microth-
rombi, as well as the formation of ulcer or gangrene [6, 7, 9].

The care and treatment of DFS involves the recognition of
the major risk factors leading to amputation, frequent routine
follow-up and evaluation, and preventive measures. Unfortu-
nately, DFS is one of the most common causes of extremity
amputations [8§—10]. Therefore, training patients in foot hy-
giene, nail care, and appropriate footwear significantly reduces
the risk of the wounds that lead to the formation of ulcer [10].

Glycated Hb measurements are performed with HbAlc
measurements are very valuable in the routine follow-up of
DM |11, 12]. The American Diabetes Association (ADA),
the European Association for the Study of Diabetes, and the
IDF, concluded that a cut-point of HbAlc > 6.5 % can be
used to diagnose DM [13]. Studies established the impor-
tance of maintaining well-controlled glycemia as evidenced
by HbAlc to prevent diabetic complications [14]. In a recent
systemic review, there was an increased risk of all-cause and
cardiovascular mortality when HbAlc levels are above 9.0 %
in diabetics [15].

In this study, we aimed to evaluate the depth of know-
ledge of diabetic foot and the attitudes towards foot care in
patients with DM. In addition, we investigated the correla-
tion between the level of glycaemic control (HbAlc) and
DFS presence.

Materials and Methods
Design and Setting

This study was designed as a descriptive cross-sectio-
nal evaluation of patients who were diagnosed with DM
according to the ADA criteria. The population of the study
was composed of 90 patients diagnosed with DM who ap-
plied to the Diabetes outpatient clinics of Taksim Training
and Research Hospital and the Hospital of Turkish Diabetes
Association between 1*t August and 30" December 2004.

The inclusion criteria of the study were as follows: being
18 years old and older, being diagnosed with DM for at least
1 year, being an outpatient clinic patient, having cognitive
competence, patients without cognitive impairment or se-
vere mental illness, and participating in the study voluntarily.

Patients were informed about this study, and verbal and
written consent was obtained from each participant patient.
Data was collected through a questionnaire prepared during
mutual interviews with the patients, physical examination
to determine incidence of DFS, orthopaedic consultation
when necessary, and by collecting blood samples from the
patient to determine the HbA1C value for glycaemic con-
trol. In the clinical examination of patients’ feet, DFS was
verified the presence or absence of corns, keratosis, cracks,
mycosis, claw toes, hollow foot, flat foot and ulcers [16].

To carry out this study, written permission was obtained
from the institutions where this study was conducted, ethi-
cal approval was obtained from the Ethics Committee of the
Taksim Education and Research Hospital for the thesis of
specialization in medicine which was registered at the archive
of the Databases of National Thesis Center of the Council of
Higher Education (No: 643629/2005).

Statistical Analyses

The statistical analyses were performed using the SPSS
24.0 (IBM, Statistical Package for Social Sciences). The
data of the study were evaluated using the descriptive statis-
tical methods (mean, standard deviation), as well as the stu-
dent t-test for comparing quantitative data. The chi-square
test was used to compare qualitative data. Pearson’s correla-
tion test was used to examine the correlation between pa-
rameters. The results were evaluated at a confidence interval
of 95 %, and at a significance level of p < 0.05.

Results

The study was conducted on a total of 90 patients, 42 fe-
male (46.7 %) and 48 males (53.3 %) in the age range of 21
and 81 years, with a mean age and standard deviation (SD)
of 54.91 + 11.61 years. The mean HbAlc level was 8.72 = SD
2.43 (Table 1). Regarding the professions of the patients,
38.9 % were housewives, 27.8 % were retired and 18.9 % were
self-employed (Table 1). About a third of the participants
(n=28; 31.1 %) did not attend regular follow-up visits, while
72 (68.9 %) of them continued their regular follow-ups. The
number of patients who attended regular follow-up once a
month, once every 2 months, once every 3 months or once
every 6 months were 14 (15.6 %), 11 (12.2 %) 13 (14.4 %),
and 24 (26.7 %), respectively (Table 2).

When evaluating the foot hygiene and self-evaluation,
53 participants (58.9 %) reported that they cut their toenails
straight and not too short and 69 (76.7 %) participants cut
their toenails without any noted bleeding. The number of
patients who checked and did not check for cracks, wounds,
and discoloration on the feet every day were 62 (68.9 %) and
28 (31.1 %), respectively.

Approximately one third of the participants (n = 30;
33.3 %) reported that they had previously experienced
wounds in their feet. Almost half (n = 40; 44.4 %) of the pa-
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tients reported treating any noted wounds in their feet them-
selves, 38 (42.0 %) consulted the healthcare professionals,
2 (2.2 %) preferred to consult people other than healthcare
professionals, and 10 (11.1 %) reported that they did not
care about the ulcers in their feet.

Twenty-nine (32.2 %) were treated in the outpatient
clinic due to the wound in their feet, 8 (8.9 %) were hospi-
talized once for treatment, and 5 (5.6 %) were hospitalized
multiple times for treatment. It was found that 12 (13.3 %)
of them had been operated due to the wound in their feet.

As part of their typical routine, 76 (84.4 %) patients re-
ported warming their feet by wearing socks, while 1 (1.1 %)
preferred to use hot iron, 2 (2.2 %) preferred hot water pack,
and 11 (12.2 %) preferred methods such as using a heater.

Per clinical evaluation, examination by a physician re-
vealed that 47.8 % of the patients had diabetic foot disease,
while 52.2 % did not have the diabetic foot disease (Table 3).
Among the participants, the number of patients with DFS
and without DFS were 43 (47.7 %) and 47 (52.2 %), respec-
tively. The mean HbAIlc levels of patients with DFS and
without DFS were 9.38 + 2.60 and 8.11 + 2.12, respectively;
and the difference was statistically significant (p < 0.05).
The correlation between mean HbAlc and the diabetic foot
disease was found to be positive and statistically significant
in terms of the DFS presence and the mean HbAlc level in
patients with DFS (r = 0.306, p = 0.046; p < 0.05) (Table 5).

Although there was no statistically significant correlation
between the duration of DM and being treated at the outpa-
tient clinic for foot ulcers, it was noteworthy that the rates of
outpatient treatment for foot ulcers in patients with DM for
more than 6 years were higher compared to the patients with
DM for less than 6 years. There was also no statistically sig-
nificant correlation between the duration of DM and pres-
ence of diabetic foot disease (p > 0.05) (Table 4).

Discussion

In the present study, we investigated the knowledge and
attitudes of the patients diagnosed with DM regarding dia-
betic foot syndrome and diabetic foot care, along with the

correlation between HbA ¢ level, which was an indicator for
glucose regulation, and presence of DFS.

The majority of participants were males, with a mean age
of approximately 55 years. In another study conducted to
evaluate the knowledge levels concerning diabetic foot care
and self-care activities in diabetic patients in Turkey, it was
determined that Diabetes Self-Care Scale score averages
were significantly different between the patients in the age
group of 56 to 65 years [17].

Age has been shown as an important factor for compli-
cations [18]. In a cross-sectional trial, that evaluated 187
elderly diagnosed with Type 2 DM, female gender, older
age, presence of calluses and claw toes were found to be de-
terminants of DFS development [16]. A lack of proper foot
hygiene and care coupled with poor glycaemic control can
be associated with the risk of diabetic foot development; a
cohort trial in Costa Rica found that men who needed in-
sulin due to insufficient glycaemic control had more inci-
dence of lower limb amputations [19]. Irregular monitoring
of HbAlc and use of inappropriate shoes have also been
shown to increase the predisposition to the development of
foot complications in women with DM?2 [20].

The care with feet is an effective measure that can pre-
vent not only DM complications such as DFS but also ad-
ditional poor outcomes such as the increased risk for falls
amongst elderly populations with diagnoses of DFS which
can also be associated with a lower quality of life index [21].
According to some researchers, gender may also play a role
with past studies showing women reporting increased atten-
tion to foot hygiene and monitoring when compared to male
counterparts [22]. A trial conducted in southern Brazil with
1,515 people with DM, found that foot care among men is
significantly lower than women [22]. It is important to weigh
the factors that act as potential barriers to self-care in DM
for men and women.

In a previous study conducted by V. Viswanathan et al.,
in India on 250 patients with DM, with the aim of evalua-
ting their knowledge about diabetic foot disease, the authors
found that 67.2 % of the participants had little knowledge

Table 1. Demographic charecteristics

n Mean £ SD
Age 90 54.91 = 11.61
n %
Gender Female 42 46.7
Male 48 53.3
Educational Level llliterate 16 17.8
Literate 14 15.6
Primary school 39 43.3
High school 13 14.4
University 8 8.9
Profession Housewife 35 38.9
Retired 25 27.8
Officer 4 4.4
Skilled worker 9 10.0
Other 17 18.9
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about the principles of foot protection and diabetic foot
complications [23].

In the present study, 68.9 % of the cases were performing
foot checks daily. The rate of foot checks on a daily basis
among the patients, who participated in a training program,
was found to be higher compared to the patients who did not
participate in a training program; however, the difference
was not statistically significant. This result is consistent with
the literature, supporting the importance of education in
diabetic foot care [18].

The key to preventing the formation of DFS is patient
education. Patients should be educated regarding the ne-
cessity of the quality foot care through checking their feet
regularly using a mirror when needed, monitoring for the
formation of callus or cracks in the skin, cleaning and pro-
tecting the small wounds appropriately, paying attention to
overall foot hygiene, caring for and cutting the nails regu-
larly, and selecting suitable, comfortable socks and shoes
carefully [24].

In our study, the majority of patients who performed
daily foot checks paid attention to calluses, hardness, cracks
and discoloration of the skin on their feet; 2.2 % of them
made the sole examination with a mirror and 27.8 % used
moisturizer or talcum powder. These results indicate that
the patients usually attach importance to the changes in
their foot skin. In a study examining the attitudes of the pa-
tients with Type 2 DM towards foot and foot ulcer care in
Thailand, it was found that patients with foot ulcers had less

understanding of foot care compared to those without foot
ulcers suggesting that one means to prevent foot ulceration
and its complications is to educate diabetic patients about
appropriate foot care [25]. In studies conducted in Finland,
the knowledge and attitudes of the patients, who were fol-
lowed up by the podiatrist group for a year, were found to be
significantly higher compared to the group performing their
own foot care this highlighting the importance of longitudi-
nal follow-up.

In a study conducted on patients with Type 2 DM in
Spain, 36 % were found to have poor foot care, 73 % did
not go to a podiatrist regularly, 76 % cut their nails with scis-
sors, 75 % did not check the inside of their shoes, 38 % had
symptoms of neuropathy, and 17 % had symptoms of vas-
culopathy; thus, for about a quarter of participants, the risk
of developing a diabetic foot had significantly elevated due
these risk factors [26].

Among the participants of our study, 81.1 % selected
special and appropriate shoes, 30% checked their shoes be-
fore putting them on, 65.6 % walked barefoot at home or
outside, and 65.6 % wore their shoes or slippers without
socks. In a study conducted in Italy on the epidemiology
of the diabetic foot, it was found that 15 % of the patients
with DM and 6—20 % of the hospitalized patients with DM
developed foot ulceration [27]. Diabetic patients are recom-
mended to wear shoes that are made of soft materials fitting
their feet perfectly. Before wearing, the inside and outside of
shoes should be checked every time [28].

Table 2. Situation related to DM

n %
Less than 1 year 10 11.1
_ _ _ _ 1-5 years 19 211
'(I)';rgtlawsmce the diagnosis 6-10 years 20 200
11-20 years 31 34.4
More than 20 years 10 11.1
Once a month 14 15.6
_ 1 time in 2 months 11 12.2
Frequency of consultation |4 time in 3 months 13 14.4
1 time in 6 months 24 26.7
No regular check 28 31.1
University Hospital 4 4.4
State Hospital 54 60.0
Type of medical center State Health Center 5 5.6
for the DM follow-up Private Medical Center 9 10.0
Diabetes Center 9 10.0
Diet only 9 10.0
Oral antidiabetic 4 4.4
Insulin 45 50.0
Type of treatment for DM — — -
Oral antidiabetic + insulin 30 33.3
Yes 11 12.2
o No 11 12.2
Training about DM
Less than 1 year 79 87.8
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Table 3. Situation related to foot care

n %
1 2 3 4
Yes 15 16.7
Knowing that there are special foot exercises
for people with DM No 22 24.4
| do not know 53 58.9
No exercise 75 83.3
Frequency of leg and foot exercises Sometimes 8 8.9
Everyday 7 7.8
Pre-checking the temperature of the water for Yes 38 42.2
washing feet No 52 57.8
Checking for cracks. wounds. and discoloration | Yes 62 68.9
on the feet every day No o8 31.1
Yes 25 27.8
Use of cream or talcum powder for the feet
No 65 72.2
Wearing socks 76 84.4
) With a hot iron 1 1.1
Warming a cold foot
Hot heat bag 2 2.2
Heater 11 12.2
No 3 3.3
) Once a week 6 6.7
Toenail care
Every 15 days 37 411
Once in a month 44 48.9
Straight, not too short 53 58.9
Toenail cut With the sinking places 8 8.9
Round, short 29 32.2
) ) ) Yes 21 23.3
Bleeding when cutting a toenail
No 69 76.7
No 33 36.7
Everyday 35 38.9
The frequency of taking walks Every 3-4 days 9 10.0
Once a week 6 6.7
Once in a month 7 7.8
. ) Yes 59 65.6
Walking barefoot at home or outside
No 31 34.4
. . ) Yes 48 53.3
Wearing slippers without socks or open toe cups
No 42 46.7
Checking the inside Yes 27 80.0
of the shoe every time No 30 33.3
before wearing it Sometimes 33 36.7
Wool, not tightening the wrists 1 1.1
Cotton, not tightening the wrists 31 34.4
Considerations when choosing socks Mercerized, does not tighten the wrists 12 13.3
Synthetic, easy to tighten 19 211
None 27 30.0
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The end of the table 3
1 2 3 4
A little big 2 2.2
Just fit 11 12.2
Pointed toe 1 1.1
Considerations when choosing shoes Fits + round toe 62 68.9
Big + round toe 9 10.0
Fits right + pointed toe 3 3.3
Perfect fit + high heels 2 2.2
Self treatment 40 44.4
) . o Consulting the neighbor 2 2.2
What to do in a minor wound situation -
Consulting the doctor 38 42.2
Disregard 10 11.1
Knowing that people with DM have more frequent | YeS$ 83 92.2
foot wounds No 7 7.8
Knowing that people with DM have more frequent | Y& 68 75.6
foot wounds No 20 24.4
) Yes 30 33.3
Foot wounds experience
No 60 66.7
Being treated in the outpatient clinic for a wound | Yes 29 32.2
in the foot No 61 67.8
No 77 85.6
Hospitalization for a wound in the foot Once 8 8.9
More than once 5 5.6
) Yes 12 13.3
Surgery for a wound in the foot
No 78 86.7
Knowledge of the need for regular foot care in Yes 88 97.8
patients with diabetes No 2 29
Using a mirror 2 2.2
) Trying to look himself 65 72.2
Checking the soles of the feet - - -
By having someone in the family look 11 12.2
Only when visiting a doctor 12 13.3
To know the difficulty of treating foot wounds in | Yes 88 97.8
patients with diabetes No 2 29
Knowing that small wounds on the feet can grow | Yes 82 91.1
and deepen in a short time in diabetics No 8 8.9
Knowing that foot sores in patients with diabetes | Yes 81 90.0
can be larger than they actually appear No 9 10.0
Knowing that diabetic patients’ feet can be cut Yes 86 95.6
due to injuries No 4 4.4
. ) Yes 43 47.8
Whether there is currently DFS disease
No 47 52.2
) . . ) Yes 87 96.7
Want to get information about diabetic foot
No 3 3.3
Let the course open 6 6.7
Send a brochure home 32 35.6
Suggestions TV, radio show 37 411
Various activities 11 12.2
No suggestions 4 4.4
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The aim of the training program about DM is to im-
prove metabolic control, prevent acute and chronic com-
plications, and improve the quality of life. Previous studies
have found that the rate of complications is 4 times higher in
patients, who did not receive any training about DM, com-
pared to those who receive training about DM [29].

In a case-control study conducted by A. Nicolucci et al.
on 2772 patients in Italy, it was observed that irreversible
risk factors such as advanced age, male gender, presence
of Type 1 DM, and prolonged duration of DM as well as
reversible risk factors such as the presence of uncontrolled
hypertension, the absence of regular doctor visits and the
lack of training on DM increased the development of com-
plications [29].

Their findings suggested that the impact of limited trai-
ning or education surrounding DM could be as negatively
impactful on complication rate as uncontrolled hyperten-
sion and other reversible risk factors. Ensuring that the in-
dividuals attain self-caring abilities through providing them
with training on DM has been shown to be an efficient and
cost-effective intervention; researchers have calculated that
providing regular training about DM and enabling the pa-
tients with DM to attain self-care skills can result in a de-
crease in the complication rate by over 30 % [29].

In our study, the mean HbAlc levels of patients with di-
abetic foot disease were significantly higher when compared
to the mean HbAlc levels of patients without diabetic foot

disease. The correlation between HbAlc and the diabetic
foot disease was found to be positive and significant in terms
of the diabetic foot presence and the HbAlc level in patients
with diabetic foot disease. In various studies, intensive gly-
caemic control has been observed to affect the occurrence
and progression of DM complications dramatically. Each
increase in HbAlc above 8 % by 1 % leads to an increase
in the development of microvascular complications by 40—
50 % [30]. Long-term HbAIlc levels of less than 7.1 % re-
duces microvascular complications by 70 % [14]. It has been
proven that a 1 % decrease in HbAlc reduces all DM-rela-
ted complications by 21 %, all DM-related deaths by 27 %,
myocardial infarction by 14 %, and microvascular compli-
cations by 37 % [14]. E. Ozer et al. found a significant dif-
ference between the HbAlc levels of the groups of patients
with and without DM. In the study including 126 patients
with DM in the group receiving training and 129 patients
with DM in the group not receiving training, the quality of
life was found to be lower in patients, who were female, were
on insulin therapy, had no training on DM, and who had an
HbAlc level of more than 8 % [31].

Training is the cornerstone in the treatment of patients
with DM. The training of patients with DM vyields signi-
ficant benefits such as making the patients with DM feel
better, avoiding side effects that may occur with better con-
trol of the disease, reducing treatment costs, and increasing
compliance with the treatment [32, 33].

Table 4. Correlation between the foot condition and the duration of being diabetic

Duration of being diabetic
<1year | 1-5years | 6-10 years |11-20 years| > 20 year Total p
n % n % n % n % n % n %
Do you check Yes 8 [80.0| 12 |632| 17 | 850 | 18 | 581 | 7 | 70.0 | 62 | 68.9
for foot wounds 0.288
every day? No 2 |200| 7 | 368 3 150 | 13 | 419 | 3 | 30.0 | 28 | 31.1
Self
treatment 6 [600| 13 |684| 6 | 300 | 13 | 419 | 2 | 20.0 | 40 | 444
What would Consulting
youdoincase | to friends - - - - 1 5.0 1 3.2 - - 2 2.2 0.296
of a minor foot C i ’
wound? onsulting
to doctors 2 (200 4 211 | 11 55.0 | 15 | 484 6 60.0 | 38 | 42.2
Ignoring 2 1200| 2 | 105 100 | 2 6.5 2 | 20.0 |10 | 111
Have you been | Yes 1 100 | 3 | 158 300 | 14| 425 | 5 | 50.0 | 29 | 32.2
treated for 0.076
a foot wound? | No 9 | 90.0| 16 |842| 14| 700 | 17 | 548 | 5 | 50.0 | 61 | 67.8
Do you currently Yes 4 |400| 5 |263| 9 | 450 | 19| 613 | 6 | 60.0 | 43 | 47.8 0154
have DFS? No 6 [60.0 |14 [73.7| 11 | 550 | 12 | 38.7 | 4 | 40.0 | 47 | 52.2 |
Table 5. Correlation between DFS and HbA1c level
HbA1c
Currently having DFS? p
n Mean = SD
Yes 43 9.38 £ 2.60
0.012*
No 47 8.11+2.12

Notes: * — p < 0.05 indicates significance; DFS — Diabetic Foot Syndrome.
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Conclusions

A positive correlation was found between the HbAlc le-
vel and DFS grade. Good glycaemic control, regular foot as-
sessment, appropriate footwear, patient education, and early
diagnosis of foot lesions are important prevention methods
for DFS. Therefore, DM centres should be established and
developed for an optimized access to care for treatment and
regulation of blood sugar amongst this high-risk patient
population. In particular, patients and their families would
likely benefit from detailed education and training on a lon-
gitudinal basis relating to DM management as well as foot
hygiene and self-evaluation skills.

Data availability. The datasets generated during and/or
analyzed during the current study are available from the cor-
responding author on reasonable request.
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TAiKeMiYHNI KOHTPOADb TA €(PEKTUBHICTb CNOCTEPEXEHHS
npu CUHAPOMI Aia6eTnYyHOI cTonun

Pe3iome. Axmyaavnicms. XpoHiuHi yCKJIAOHEHHS LYKPOBOIO
nia6ety (LLJ1) € HacninkoM IIMPOKOTO CMEKTpa MaTOreHe3y 3aXBO-
proBaHHs. Kopensuis MixX piBHEM IIyKpy B KPOBi Ta XpOHIYHUMM
YCKJTaTHEHHSIMU OyJia TIPOJIEMOHCTPOBAaHA B Pi3HUX JTOCIIIKEH-
Hax. HaByaHHSI mauieHTiB, ympaBiiHHS (aKTopaMu PU3HUKY Ta
iHII MpodiIaKTUYHI 3aX0AM € HaWBaXKJIMBILLIMMU eJIeMEHTaMU
3MEHILIEHHS 4acToTh ycKiaaHeHb LIJI, 3okpeMa cuHapomy mia-
o6etuunoi ctoru (CAC). Mema docaidxcennss — ONIHUTU PiBEHb
3HaHb Ta CTaBJICHHsI 10 JOTJISIAY 3a HOTaMM Cepell XBOPUX Ha I1y-
KpOBMI1 1iabeT, a TaKOK BCTAHOBUTU KOPEJISILIiI0 MiX MTiKEMiYHUM
KoHTpoJieM Ta po3ButkoM CIC. Mamepiaau ma memoodu. I1pose-
JIcHE OTKCOBE MepexpecHe TOCTiIKEHHSI XBOPUX Ha LYKPOBHH i~
aber, SIKi 3BepTaaucs 3a aMOyJIaTOPHOIO MEIUYHOIO TOMTOMOTOI0.
[TpoBeneHuit aHaiz naHux, 3i0paHUX 3a JOMIOMOIOIO0 ONUTYBaHb
MAaIliEHTIB, KJIIHIYHOI OLIIHKW, KOHCYJIbTAlliil CYMIKHUX CIielia-
JIICTIB Ta BU3HAYEHHS PiBHS TIiKoBaHOTO TeMornobiny (HbAlc)
y CUPOBATIL KpOBi. Y HocHimkeHHs BKIoYeHi 90 mauieHTiB i3 mia-
rHo3oM LIJ1. Pezyaomamu. 13 90 xBopux Ha L1/1, BKIrOUeHUX y 10-

CIIIKEHHS, TTiJI CTIOCTEPEXEHHIM repedyBanu 42 (46,7 %) XiHKU
Ta 48 (53,3 %) 4onogikiB. Cepell yYaCHUKIB TOCTIIKCHHS YUCIIO
0ci0, sKi MOBIZOMWIM TPO IIOAEHHE CAaMOOIIIHIOBAHHSI CTaHy
HIir (HasiBHiCTb paH, TPIlMH Ta 3MiHU KOJIbOPY WIKipHn), OyJI0 Bi-
porigHo BuiuM (68,9 %), HiX THX, XTO MOBIAOMMUB, 11O HE MPO-
BoIMB OLIHKY 11oaHs (31,1 %). Maiixe B MOJOBUHM YYaCHMKIB
niarHocroBanuii CIC (n = 43; 47,7 %), npu ubomy pisHi HbAlc
y namienTiB i3 CAC Oyau BipoTiZHO BUIIUMU MOPiBHSIHO 3 IO-
kazHukamu HbAlc y mamientiB 6e3 CIC (p < 0,05). Bucnosxu.
Y nocnimxeHHi OyB BUSIBICHUI BUCOKHUIA PiBEHb 3aXBOPIOBAHOCTI
Ha CJIC i3 MO3UTUBHOIO Ta CTATUCTUYHO 3HAYYIIOI0 KOPEJISIIIEID
Mix piBHeM HbA I¢ ta HagBHicTio CIIC. [TpoBeaeHe 1oCaimKeHHS
MiKPECIIOE BaXJIUBICTh PETEBHOIO MOHITOPUHTY, HABYaHHS Ta
JNIOTPUMAaHHST PEKOMEHALIii JliKapiB 3 OIJIsIMy Ha PU3UK Cepiio3-
Hux yckiuamgHeHb LI, 3okpema CIC, mpu He3amoBiIbHO KOHT-
poavoBaHomy LIJI.

KorouoBi cioBa: uykposuii giaGeT; CUHAPOM 1iaOeTUYHOI CTO-
MU TJiKEMIYHUI KOHTPOJIb; HABYaHHSI
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OUiHKO NMPOrHOCTUYHOT 3HAYYLL,OCTi AEMNTUHY,
OAUMOHEKTUHY i Pe3UCTUHY B PO3BUTKY
AI06eTnYHOI peTUHONATIi Y XBOPUX
HO LYKPOBUU AlabeT 2-ro tuny

Pe3tlome. AkTyanbHicTb. BcTaHoB/EH! [OKA3U yHaCTi FOPMOHIB XUPOBOI TKAHUHW NENTUHY, aAUMOHEKTUHY i
PesnCTHy B PO3BUTKY MeTaboslidHNX MopyLUeHb y CITKIBUI OKa, peTuHasibHOI HeoBacKynsapusauii, niabeTn4Hoi
MikpoaHrionarii. Po3pobka MeTogiB mateMaTnyHoI OLiHKU POrHo3y po3BUTKY diabeTtndHoi petuHonarii (OP) 3a
yHacTro agunoKiHIB 3aINWAETLCA akTyasibHO MPobIeMoro cy4acHoi giabetorsorii. MeTta: po3pobka matematny-
HOI Mogeni OUiHKV MPOrHOCTUYHOI 3HaYyLYOCTi ENTUHY, 8ANMOHEKTUHY | Pe3UCTUHY CUPOBAaTKW KPOBI 4711 BU-
BYeHHS1 FIMOBIPHOCTI pO3BUTKY i MporpecyBaHHs giabeTnyHoi peTuHonarii y xBopux Ha uykposuii giabet (L)
2-ro tuny. Matepianu Ta meTogu. [poBeaeHoO BigKpUTE CIIOCTEPEXHE OAHOLEHTPOBE O4HOMOMEHTHE BUOIpPKOBE
AocnipkeHHs y xsopux Ha L[] 2-ro tuny 3 [P. Y cupoBartyi KpoBi nayieHTiB BU3HaYaim KOHLUEHTpaLito NenTuHy,
aANNMoOHEKTUHY | Pe3NCTUHY, IT1IKoBaHOro remornobiHy (HbA c), nokasHuku ninigHoro obmivy, aHasniaysanim pe-
3YNIbTaTh IHCTPYMEHTaIbHOr0 OBCTEXEHHSI O4HOro AHa. BukopucToByBanv ANCKpUMIHAHTHWY aHania. Ctatuc-
TUYHO 3HaYyLUMMm BBaxasaun BigMiHHOCTI ripu p < 0,05. byna po3pobrieHa mMofesib 3 JliHIViHUMU KOMOIHauisaMu
AOCTIfXYBaHUX NOKa3HWKIB, | 3rofom 6yrv oTpuMaHi BigrnosifHi chopmynn pyHKUIV knacugikauivi (OK). Pe3yrnb-
Tatn. [locnipgxerHs nposeneHo y 59 nauieHTis (107 o4eni) (Honosiku i XiHku) 3 L 2-ro tuny Ta [P: 27 4onosiKis
(45,76 %) i 32 xiHku (54,24 %), cepenHivi Bik — 58,20 + 0,18 poky, cepeaHs Tpmsanicte LI — 9,19 + 0,46 poky,
cepepHivi piseHb HbA,c — 9,10 = 0,17 %. Y xBopux 3a [aHUMM 06’ €EKTUBHOIO, IHCTPYMEeHTaslbHOro Ta siabopa-
TOPHOrO O6CTEXEeHHs | MogasbLUIOI OLiHKM KiiHiYHux o3Hak L[] 2-ro tuny (HbA c), AP (ctagis), aaHmx ninigo-
rpamu (Tpurniyepuam), KOHUEHTpawii nenTuHy, agunoHEKTUHY | Pe3UCTUHY CUPOBAaTKM KPOBI | 3 ypaxyBaHHAM
0CO6/IMBOCTEV LIYKPO3HWXYBasbHOI Teparii MeToqoM AUCKPUMIHAHTHOrO aHasnidy 6ynm po3paxoBaHi ¢hopmyv
@K, Ha OCHOBI SIKMX BU3Ha4YaroTb MOXJ/IMBICTb MpPorpecyBaHHs abo ctabinisavii P. BUCHOBKW. IHGhopmaTuBHICTb
CTBOPEHOI MatemMaTu4HoOIi MoAesNi OLiHKU MPOrHOCTUYHOI 3Ha4yLLOCTi FOPMOHIB XUPOBOI TKaHWHW B po3BUTKY [P
y xBopux Ha LY[] 2-ro Tuny ctaHoBuTb 71,4 %.

Kno4oBi cnoBa: yykposuii giabet 2-ro tuiy; giabeTnyHa peTMHONATIs; JIeMTUH,; aANIMTOHEKTUH,; PE3UCTUH

Bctyn

YV mnartoreHe3i HeoBacKyJsIpuW3allili IIpW diaOCTUYHIN
petuHomnartii ([IP) Benmke 3Ha4eHHS MalOTh TIilIOKCisI Ta
HeaneKBaTHUN EHEePTeTMUYHUI MeTaboJli3M TJIIOKO3W B
KJTIITUHAX CYTUHHOI 000JI0HKM oueii [1]. Omy0iikoBaHi ITo-
BiIOMJICHHST IPUITYCKAIOTh y4acTh HAMOUIBII MOITUPEHUX
LUPKYJTIOI0YNX agUTOKIiHIB, 110 BiIirpaloTh aKTUBHY POJIb
y MeTa0OoJIiYHill MOMYJISIIIii, 30KpeMa JIEITUHY [2], amuIio-
HekTuHY [3] i pesuctuny [4], y bopMyBaHHi Ta pO3BUTKY
[P i miabeT4HOI HeOBaCKYJIIpU3allii oueii [5].

3rigHo 3 aKTyaJlbHUMM OAHUMM JIiTepaTypu, BUHUK-
HeHHsI HemnpoutidepaTuBHoi cTamnii JIP BinOyBaeThes Ha Turi
CTIMKOI TinepyienTUHEMIi (JenTuHOpe3nucTeHTHOCTI). [le-
pexin no mpemnpodidgepatuBHoi cTamii AP xapakrepusyeTb-
Cs CTATUCTUYHO 3HAYYIIUM ITiABUIIEHHIM KOHIEHTpAIIil
JINTUHY B IUIa3Mi KPOBi ITOPIBHSHO 3 TEPIIOI0 CTAIdi€lo
JP. Po3Burtok mpodmidepatuBHoi ctamii JIP acomiroeTbes
31 CTATUCTUYHO 3HAYYIIUM 30UTBIICHHSIM JIETITUHOPE3UC-
TEHTHOCTI IIPY MEPEXOIi XBOPHUX Y CTAPIILY TPYILY 3a BiKOM i
tpuBajocti LI/l 2-ro tumy [2].
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BcraHoBiIeHO, 110 3HUXKEHUM PiBEHb aaUTIOHEKTUHY
y xBopux Ha LJI 2-ro tumy 3 [IP moxe crpusti mepe-
Xomy MiHiMaJdbHOI Ta Jerkoi HempoaidgepatuBHoi [P
Ha HacTynHi cranii [6]. TakoX BUSIBIECHO IOMipHE IIij-
BUIIICHHST PiBHS PE3UCTUHY B CHPOBATIIi KPOBi XBOPHX
i3 LIJI 2-ro Tumy Ta OXMpPIHHSIM Yy BCiX Ipymnax pu3uky 3
HaBUINMMU 3HAYCHHSIMHU B MAILi€HTIB i3 TpuBaiicTio LIJI
noHan 10 pokiB came Ha nposripepaTuBHiii ctamii 1P [4].
ToMy BBaXXa€ThbCsl aKTyaJbHUM BUBYEHHSI TTPOTHOCTHY-
HOI 3HAYYIIOCTi JIETITUHY, alUTIOHEKTUHY i PE3UCTUHY
KpOBi B pO3BUTKY i mporpecyBanHi AP y xBopux na LIJI
2-TO THUILY.

Mera aociimKeHHs: pO3pOOUTH MaTeMaTUYHY MOJE/b
OLIHKM MTPOTHOCTMYHOI 3HAYYIIOCTi JIETITUHY, alUTIOHEeK-
TUHY ¥ PEe3UCTUHY CUPOBATKM KPOBi JIJIs BUBUEHHS MMO-
BipHOCTI pO3BUTKY i IIPOrpecyBaHHs Hia0eTUIHOI peTUHO-
maTii y XBOpUX Ha IyKPOBUI Aia0eT 2-Tro THITY.

MaTepiaAn Ta MeToAmn
AVN3ANH AOCAIAXKEHHS

IIpoBeneHO BiIKpuUTe CITOCTePEXHE OMHOIIEHTPOBE OJI-
HOMOMEHTHE BUOIpKOBE TOCTiIKEHHSI.

Kpwutepii BKmioueHHsI: 10OpOBiIbHA iH(OpMOBaHa 3ro-
Iy TIalli€HTa Ha Y9acTh Y JOCIiMKeHHi, Bik 1ToHanm 40 pokiB,
HasgBHicTb LI/ 2-ro Tumy, Bepudikosana [IP.

Kpurepii BukiaioueHHs: Tinmotpodis (mediuut Macu
tima — IMT menmre 3a 18,5 kr/m?), rocTpi iHMEKIiiHI
3aXBOPIOBAHHS, OHKOJIOTiUHi 3aXBOPIOBaHHSI (B TOMY
YuCIi B aHaMHe3i), JEKOMIIEHcAIlisT KOMOpPOigZHOI ma-
TOJIOTii, MICUXiYHi po3iagu, IMPUIIOM HENPOJIENITUKIB i
aHTUACTIPECAHTIB; HasIBHICTh EHIOKPUHHOI Ta COMaTHY-
HOI IMaTOoJIOTii, 110 MPU3BOAUTH A0 OXUPIiHHS (CUHIPOM
Kymmnra, rimotupeos, rimoroHammusMm, IUCGHYHKIIS
rinmorajaMmyca, CUHAPOM IOJIIKICTO3HUX SIEYHUKIB, 1ie-
pebpanbHe oxupinHsg), LIl 1-ro TuIiry, HasgIBHICTb IpPO-
TeiHypii, KIIHIYHO 3HAYYII0i MaKyJIOIaTii, TJTayKOMU Ta
KaTapakTH.

V xBopux Ha L1/I 2-ro TrITy 30Mpai aHaMHe3 3aXBOPIO-
BaHHS (TpuBaiicTb LI/I Bim MOMEHTY ITOCTAaHOBKM AiarHO3Y,
BUI LYKPO3HIDKYBaJIbHOI Teparlii), MMpOBOIMIN aHTPOIIO-
METPUYHI BUMIipIOBaHHS (3picT, Maca Tijia, 3 OOYMCIIEH-
Ham IMT), anamizyBanu pe3yiabTaTu iHCTPyMEHTAIbLHOTO
oOcTexkeHHsT o4HOro aHa (cdororpadyBaHHS, ONTUYHA
KorepeHTHa ToMmorpadis). Y cupoBarili KpoBi Ialli€HTIB,
B34TOI HATILle BpaHIli Micasl 8-TOAMHHOTO CHY, BU3Haya-
JI KOHIIEHTPAIIil0 TJIFOKO3HW, TOPMOHIB KUPOBOi TKAHWMHU
JIETITUHY, ATUTTOHEKTUHY Ta Pe3UCTUHY, TJTIKOBAHOTO TEMO-
rno6iny (HbA c), zaranbHOro xonectepuy i ioro ¢pak-
niit, Tpurainepunis (TT).

OCHOBHMI DPe3y/IbTaT JOCTIMKEHHS TOJATaB Yy pO3-
pobui dopmynu nsa o0UKnCIeHHT QYHKIIIN Kiracudikalii
(PK).

IToka3HUKOM, SIKWIf TOJATKOBO XapaKTepHU3ye OUiKyBa-
Hi pe3y/IbTaTH i JO3BOJISIE OLIHUTU PU3HUK po3BUTKY /1P, OyB
BUI IIYKPO3HIKYBaJIBHOI Tepaltii.

INamienTu Oynm po3nopisieHi Ha 3 MATPYIU BidIIOBITHO
1o giarHo3y J1 P, sxuit BcTaHOBIIOBAJIN 3rimHO 3 KiIacudika-
mieto, 3anpornoHoBaHolo E. Kohner i M. Porta [7]. Bugins-

1 3 ocHOBHI cTanii I P: HempoidepatuBHy, IIpenpoide-
patuBHY Ta nipoaidpepaTuBHy. [JogaTkoBo mpu hopMyBaHHi
IPYII TTAlli€HTIB OYyJI0 IIPOBEASHO YMOBHE 00’ €IHAHHS APY-
roi i TpeThoi ctamiii JIP 3a maTrorHoMOHIYHOIO 03HAKOIO B
OIHY CTamiio (HasgBHICTh MPOBICHUKIB mpoutidepailii ado ii
¢akTHYHA HAsIBHICTD).

BwmicT nentuHy B cupoBaTrli KpOBi BU3HAYaald METO-
noM IDA 3a monmomoroio Habopy Leptin ELISA kit ¢ip-
mu-BupobdHuKa DRG (CIIA), agunmoHeKTUHY — METOIOM
I®A 3a nmonomoroio Ha6opy Human Adiponectin ELISA
Kit, pesuctuny — meromom IMA 3a gomomoroxw Habopy
Human Resistin ELIS, xonectepuny Ta itoro (paxiiiii,
TPUTTLLIEPUIIB — CIHEKTPO(POTOMETPUYHUM METOMIOM,
HbA ¢ — MeTonom pinnHHOI i0HO0OMiHHOI XpoMaTorpadii
BHCOKOTO THUCKY.

ETyHO ekcnepTtnsa

JocmimkeHHss BUKOHaHI BigmoBimHO 10 IenbciH-
cbKoi aekmnapaiii BeecBiTHbpoi Menmmanoi acomwianii (Ceyi,
2008), srimHo 3 Hakazom MO3 VYkpainu Bim 22.05.2009
Ne 356 B penmakii Bim 05.08.2009 Ne 574, Hakazom MO3
VYkpainu Big 21.12.2012 Ne 1118, Hakazom MO3 VYkpai-
Hm Big 01.11.2000 Ne 281 ta Hakazom MO3 VYkpainu Bixg
25.09.2002 No 355, 1110 MiCTSITh €TUYHI aCTIEKTH i aJITOPUT-
MU (KJIiHi9HI IPOTOKOJIN ) 00CTEeXKEeHHS i JIIKyBaHHS XBOPUX
i3 I 2-ro tumy Ta P (mpotokoa Ne 1 Bix 03.02.2020 p.
€TUYHOI KOMicii AKaleMiTHOT0 MEIMIHOIO LIEHTPY).

CTATUCTUYHUM AHOAI3

MeToau CTaTUCTUYHOTO aHajli3y JaHUX: 3aCTOCO-
BYBaBCSl TUCKPMMIiHAHTHUM aHali3 i3 BMKOPUCTAHHSIM
KoMIT'ToTepHOi Iporpamu Statistica 9.0 (StatSoft, Tulsa,
OK, CIIA). CtaTUCTUYHO 3HAYYIIUMU BBaXKaJX BiIMiH-
HocTi mpu p < 0,05.

PesyAbTaTH

HocnimxeHnnst nposeaeHo y 59 mamientis (107 oueit)
3 I, 2-ro tTumy ta AP: 27 gonosikiB (45,76 %) i 32 xiH-
Kku (54,24 %), cepenniit Bik — 58,20 + 0,18 poky, cepenHs
TpuBajicte LI/l Bim MOMEHTY BCTaHOBJICHHSI HiarHO3y —
9,19 £ 0,46 poky, cepeaniii pisens HbA ¢ — 9,10 + 0,17 %.

XBopux 3anexHo Bim craxii AP po3mimim Ha 3 rpynu
(mepma — 42 ocobwu, apyra — 9, tpetst — 8). Bua antumi-
a0eTUYHOTO JIIKyBaHHST MiCTUB MIPU3HAYCHHS MeTOPMiHY
Yy BUIJISIAI MOHOTeparii (tum 1), MmeTdopMiHy B ITO€THAH-
Hi 3 MMepopaTbHUMHM IIyKPO3HWXKYBAIBHUMU TIperapaTaMu
(ITL3IT) (T 2), meTdopMiHy B OEAHAHHI 3 iHCYJTIHOTE-
pamiero (tui 3).

AcoliiioBaHa KOMIUJIEKCHA JiarHOCTAYHA 3HAUYIIICTh
JISTITUHY, aIUTIOHEKTUHY W PEe3UCTHMHY CUPOBATKU KPOBI
y po3ButKy JIP oliHmoBamacs 3a TOIIOMOIOIO HUCKPHU-
MiHaHTHOro aHaimi3y. I[lpoBomunack moOymoBa Mopenei
JIiHIAHOI KOMOiHAaIIii KOHIIEHTpallil TOPMOHIB KMPOBOIL
TKAHWHU 3 TTOKa3HUKaMU BYTJIEBOIHOTO Ta JIiITiIHOTO 00-
MiHY 3 METOIO BU3HAUYEHHSI ONTUMAaIbHOTO HAaOOpy MmoKa3-
HUKIB, SIKMI OM 3 MaKCUMaJIbHUM PiBHEM CTaTUCTUYHOI
3HAYYIIOCTi OIMMCYBaB BiIMiIHHOCTI y 00CTeXYyBaHUX TPy
TMali€HTIB.
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YV Mopenb Oynu BBeoeHi MoKa3HUKM KoHIeHTpalii TT,
piBeHb KOMIIEHcallii ByriesogHoro ooMiny (HbA ¢), mio
MaTOreHeTUYHO MOB’s13aHi 3 [IP, a TakoxX TUII LIYKpO3HU-
KyBaJIbHOI Tepamii (HasBHICTH abO BiICYTHICTh 3acCTO-
CyBaHHs iHCYIiHOTepalrii B JiKyBaHHI xBopux Ha LIJI).
Ilicns onTuMizamii mapaMeTpiB B MO 3aIMIIVIN Hail-
OinpmI iHpopMaTUBHI moKa3HUKU. Pe3yabraTn HaBenIeHi B
Tabm. 1.

Ha oci tsxxocti 1P uenTpoin I P mepioi crazii mepe-
OyBa€ B OiISTHII HeraTUBHUX 3Ha4YeHb (—0,35), a eHTpoin
[P npyroi-TtpeTbhoi cTamiii — B AUISHII HO3UTUBHMUX 3HA-
yenb (0,81). Buxomaum 3i 3HaYeHb CTaHOAPTU30BAHMX
KoedilieHTiB, JIENTUH, aAUIIOHEKTUH i PE3UCTUH YUHSTH
BILIMB Ha ITOJ0XEHHS LieHTpoina rpymu 3 AP mpyroi-tpe-
ThOI CTaIilA.

Ha ocHOBi oTpuMaHMX pe3y/abTaTiB HAMU CTBOPECHUIA
HOBMI MaTeMaTMYHMI aJTOPUTM JUISI OIiHKW TTPOTHO3Y
po3Butky AP y xBopux Ha LI/ 2-To TuILy, IIpeacTaBIeHi
y BUIIsiAi opMyn PyHKIIIN Kiacugikallii, oTpuMaHUX 3a
pe3yJbTaTaMy IT00YI0BY HaBeAEeHOI BUILIE MOIEI.

®opmynu @K 3 Mozei mogaHi HUXKYE:

OKI1=0,29x TT + 1,55 x HbA,c + 1,81 x
x mun mepanii + 0,04 x aenmun + 0,34 x
x adunonexmun + 0,91 x peaucmun — 13,82.

DK2=0,05x Tl + 1,36 x HbA ¢ + 3,01 x
x mun mepanii + 0,08 x aenmun + 0,35 x
x adunonexmun + 1,01 x peaucmun — 15,95.

VxBajieHHSI [iarHOCTUYHOTO PIllIEHHS 3IilICHIOETHCS B
IeKinbKa eramiB. Ha mepimomy erari IIpoBOISTh BUMipIO-
BaHHS B KPOBi piBHS JICITUHY, aTUTTOHEKTUHY, PE3UCTUHY,
TT, HbA c. XBOpOMY IIPUCBOIOETLCS OMH i3 KOMIB aHTH-
niabeTnaHOI Teparrii: 1 — Tepartiss MeThOopMiHOM, 2 — KOM-
oinoBaHa Tepartisg Mmetdopminom i ITLI3I1 abo 3 — tepamisa
MeTdOPMIHOM B ITOETHAHHI 3 IHCYTiHOTEpaIIi€lo.

Ha gpyromy erami 3a maHMMM KJIiHIi9YHOTO Ta Jrabopa-
TOpHOro ob6crexeHHs1 mimpaxoByoThess PKI1 i ®K2. Ha
TpeThoMy eTami nopiBHIOIT PK1 i ®K2 i BU3HAYaOTh
Oinpiry 3 Hux. [IporHocTnuHe pillleHHS IPUHAMAETHCS SIK
BuOip Tiel popmynu OK, ska Mae Oinblie 3HaYeHHs. Tak,
ko @K1 > K2, To mporHo3 noJisira€ B MOKJIUBIi cTa-
6imizawii JIP Ha mepuriit cramii. Axmo PK1 < K2, to
MPOTHO3 TIOJISITA€ B UMOBIPHOCTI TPOTPEeCyBaHHS HETPO-
nmideparuBHoi P i mepexomy Ha ITogaibIii cTamii.

Buxopsun 3i 3HaueHb cTaHIapTU30BaHUX KoedillieH-
TiB, TT' i HbA c po6sATh BHECOK B IIOJIOXEHHS LIEHTPOiNA

rpyr 3 1P mepimoi (HempodtidepaTuBHOI) CTaIii, a BUI Te-
pamii LI/l — B monoxeHHs 1eHTpoina rpynu 3 JIP opyroi-
TPEeThOI CTamIilA.

Heb6axani gBuma (mo0GiuHi edekTHn) IyKpPO3HMXKY-
BaJIbLHOI Tepalrii B IIpoleci JOCIIiIKeHHs He Oyan 3apee-
CTpOBaHIi.

O6rosopeHHs

Ha croronHi icHye Bce Oiblie TOKa3iB y9acTi TOPMO-
HiB XXMPOBOI TKAHUHU B PO3BUTKY OaraTbox MeTabOIiuHUX
MOPYIIEHbB Y CITKIBIIi 0Ka, peTMHAIbHI HEOBaCKYIIpU3a-
1ii, miabetnuHiit Mikpoanrionatii [8, 9]. HaHni jitepaTy-
pU BiIPi3HSIOTHCS CYIMEPEUIMBICTIO Ta HEOTHO3HAYHOIO
OIIHKOIO POJIi JIENTUHY, afUTIOHEKTUHY i pe3UCTUHY B TIa-
torenesi JIP mpu LI/] 2-ro Tumy [10—12]. CyyacHuM MeTO-
JIOM OLIIHKY TPOTHO3Y MpU po3BUTKY JIP € maremMatnuHe
MOJIEJIIOBaHHSI TTATOJIOTIYHUX TTPOIIECIB 3a yJaCTIO aluTIO-
KiHiB i XeMOKiHiB [13].

B ocHOBY po6oTH Oyina mokiameHe 3aBOaHHS PO3pO0OH-
TU HOBY MaTeMaTUYHY MOJETb OIiHKU PU3UKY TTpOTpecy-
BaHHsa P y xBopux Ha LI/l 2-T0 TuIly 3 OXUpIiHHIM, SIKa
IIO3BOJIUTH 32 MiHIMaJIbHUM HAa0OpPOM J1ab0opaTOPHUX IT0-
Ka3HMKIB JIIIITHOTO Ta BYIJIEBOZHOIO OOMiHY, TOPMOHIB
JKAPOBOI TKAHWHU i 3 ypaxyBaHHSM THUITY IIYKPO3HUXKY-
BaJIbHOI Tepallii BCTAHOBUTU MOXKJIMBICTH IIPOrpeCcyBaHHSI
a0o0 cra6inizawuii AP.

IMocraBneHe 3aBIaHHS BUPIIITYETHCS 3a JTOIMOMOTOIO
migpaxyHky @K 3a dopmynamu. LInsixom iX mopiBHSIHHS
MiX CO0O0I0 BU3HAYAETHCS MOXIMBICTH MPOTPECYBAHHS
abo crabimizanii JP. L1 Momens mo3BoJjisie, HampuKJIIam,
OOIPpYHTYBaT! CBOE€YACHE MPU3HAYCHHS METa0OJIiYHOI I
aHTUIIPOJIihepaTUBHOI Tepallii, KOPEeKIilo IIyKPO3HMIXY-
BaJIbLHOI Teparii, Macu TiJla, 3aCTOCYBaHHS Ja3epHOI KO-
aryJsii.

Hamu pospoGiieHa MaTeMaTUIHAa MOJEIb OLIIHKU BHU-
HUKHEHHs Ta po3BUTKy [P, mo Mmae iHbopMaTuUBHICTH
71,4 % i piBeHb cTaTUCTUUHOI 3HauUyIIOCTI p = 0,04.

Bcranosneno, 1o tskkicth JIP BiporigHO IO3UTHUBHO
acolilioBaHa 3 OTpMMaHUMU B AOCiIKeHHI MOKa3HUKaAMU
KOHIEHTpALIii IENTUHY, aAMTIOHEKTUHY Ta PE3UCTHHY, a Ta-
KOX i3 TUMOM IIyKPO3HWKYBaJIbHOI TepaIii.

BaxnuBum akToM € BU3HAYEHHS BIUIMBY THUITY IIy-
KPO3HIKYBaJIbHOI Tepallii IUIsl pO3BUTKY HeoIpoidepalrii
CYIWH CIiTKiBKM i, OTXe, B mporpecyBaHHs [P, o moxHa
MOPiBHSTU 3 KOMILJIEKCHOIO JIi€I0 TOPMOHIB XKMPOBOI TKa-
HuHu (+0,79 vs +0,71). Le#t nonaTkoBrii ropMOHAJIbHUIA
¢aKT 3 KJIiHIYHOI TOYKHU 30PY HOBOJII BaxKIMBUI, OCKITbKI

Tabnuys 1. Ha6ip KkniHi4YHUX | nabopaTopHUX napaMmeTpiB MaTeMaTU4HOi Mogesi Ass rpyn XBopux
Ha yyKpoBuii fiabet 2-ro Tuny 3 fiabeTU4HOI0 PEeTUHONATIEO

Ha6ip aMiHHMX CrtaHpapTM30BaHi

IHbopmaTUBHICTb (%)

KoopauHatu LeHTpoigis

. KoediLieHTH pyHKLT i cTaTUCTUYHA 3HaYYLLiCTb
BENMHnH y Mopen AMCKpUMiHaLii mogeni (p) AP, ct. 1 AP,cT.2+3

JNlenTuH 0,47

AOVNOHEKTUH 0,03

PeaucTtuH 0,21 71,4 %

Tpurniuepnaom -0,34 p = 0,040 -0,35 0.81

HbA c -0,34

Twn Tepanii 0,79
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BILIMB iHCYJIiHOTeparlii Ha CTaH CiTKiBKM, X04a, Ha XKaJjb, i
He aKTUBHO, 0OrOBOPIOEThCS B JiTeparypi [14—16].

Takum ymHOM, JiHIKHHY KOMOIHAIIII0 TAKMX OKA3HM-
KiB, SIK piBeHb JICTITUHY, aIMTIOHEKTUHY, PE3UCTUHY KPOBI,
konuenrpauisa TT, HbA ¢, tun repamnii LI 2-ro Tuity, MOX-
Ha pO3IISIIATH SIK iHTeTpaJbHUM MPEeIUKTOp po3BUTKY P
y xBopux Ha LIJ] 2-ro Tumy.

BxirtoueHHsT B MaTeMaTUYHY MOJIENb TOJAaTKOBUX Me-
TaOOJIIYHMX 1 KJIiHIYHMX ITOKA3HUWKIB 3HAYHO PO3IIMPIOE
11 iHpOPMATUBHICTD i 3HAUYIIICTh, IO BiAIIOBiOA€E paHilIe
OTpUMaHUM HaMM JaHuM [17].

OBMEXEHHS AOCAIAXKEHHS

TIpencraBneHe JOCTIKEHHS BUSBUIOCS OOMEKeHUM B
IUTaHI BiKy XBOPHX, OCKIJIbKM IIYKPOBUH Iia0eT 2-TO THUILY
PO3BUBAETHLCS 3a3BUYAI Y cCepeIHbOMY i cTapiromy Biti. [{o
TOTO X KOMOPOiTHNM (haKTOPOM Y OOCTEXKEHMX MALIiEHTIB
OyJIO OXKMPiHHSI.

BucHoBKMU

Po3pobieHa HoBa MaTeMaTUIHA MOJIENTb OI[iIHKY pU3H-
Ky IPOTpeCcyBaHHs Mia0eTMIHOI PETUHOIIATII y XBOPUX Ha
LYKPOBMIA miabeT 2-To TUITY 3 OKUPiHHSIM.

Monenb no3Bossie 3a MiHIMaJILHUM HaObopoMm Jrabopa-
TOPHUX MOKA3HMKIB JiITiTHOTO Ta BYIVIEBOXHOIO OOMiHY,
TOPMOHIB XHMPOBOI TKAaHWHU 1 3 ypaxXyBaHHSIM THUITy IIy-
KPO3HIKYBAJIBHOI Tepallii BCTAHOBUTU MOXJIMBICTh IIPO-
rpecyBaHHs a00 cTabimizallii miabeTMIHOI peTUHOIIATIL.

IHpOpMaTHBHICTE CTBOPEHOI MAaTEMATUIHOL MOJIEITi OLIiH-
KU TIPOTHOCTUYHOI 3HAYYIIOCTi TOPMOHIB KMPOBOI TKAHWHU
B po3BuUTKYy P y xBopux Ha LI] 2-ro Tuny craHoBuTh 71,4 %.

Konduaikr intepeciB. ABTOp neKIapye BiCYTHICTh SIB-
HUX i TOTEHUIMHNX KOH(IIIKTIB iHTepeciB, MOB’SI3aHUX 3
nyOTiKalli€elo i€l CTaTTi.
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Evaluation of the prognostic significance of leptin, adiponectin and resistin in the development
of diabetic retinopathy in type 2 diabetes mellitus patients

Abstract. Background. There is evidence of the participation of
adipose tissue hormones leptin, adiponectin and resistin in the for-
mation of metabolic disorders in the retina, retinal neovasculariza-
tion, and diabetic microangiopathy. The development of methods
for the mathematical evaluation of the prognosis of diabetic re-
tinopathy (DR) formation with the participation of adipokines is
a relevant problem in modern diabetology. Aim. Elaboration of a
mathematical model for assessing the prognostic significance of se-
rum leptin, adiponectin and resistin to study the likelihood of deve-
loping and progressing DR in patients with type 2 diabetes mellitus
(DM). Materials and methods. An open observational single-center
one-stage selective study was conducted among patients with type 2
DM and DR. The blood serum concentration of leptin, adiponec-
tin and resistin, HbA c, lipid metabolism findings were determined,
the results of an instrumental examination of the fundus were ana-
lyzed. The diagnostic predictive value of serum leptin, adiponec-
tin and resistin was assessed using discriminant analysis. Statistical
analyses were conducted using Statistica 9.0 (StatSoft, Tulsa, OK,
USA) software. The differences were considered statistically signifi-
cant at p < 0.05. A model with linear combinations of the serum
leptin, adiponectin and resistin, triglyceride (TG), HbA c, type of
antihyperglycemic therapy (oral anti-hyperglycemic medication or
insulin therapy) were developed, and, subsequently, formulas for
classification-relevant discriminant functions were derived. Results.
Fifty-nine patients (107 eyes) with type 2 DM and DR (men and
women; mean age, 58.20 + 0.18 years; mean diabetes duration,
9.19 £ 0.46 years; mean HbA ¢ 9.10 £ 0.17 %) were assigned to the
basic group and underwent the study. They were divided into three
DR groups based on the stage of DR. When performing the ran-
king of patients for discriminant analysis, the stage 2 DR group was
aggregated with the stage 3 DR group for convenience to form the
stage 2 + 3 DR group based on the pathognomonic sign (portents of
proliferation or actual proliferation). Anti-diabetic therapy (ADT)
included metformin, either alone (type 1 ADT) or in combination
with oral anti-hyperglycemic medication (metformin + OAHGM,
type 2 ADT) or insulin therapy (metformin + IT, type 3 ADT).
Inclusion criteria were informed consent, age above 18 years, pre-
sence of T2DM and DR. Exclusion criteria were endocrine or body
system disorders leading to obesity (Cushing’s syndrome, hypo-

thyroidism, hypogonadism, polycystic ovarian syndrome, or other
endocrine disorders, including hereditary disorders, and hypotha-
lamic obesity), type 1 DM, acute infectious disorders, history of or
current cancer, decompensation of comorbidities, mental disor-
ders, treatment with neuroleptics or antidepressants, proteinuria,
clinically significant maculopathy, glaucoma or cataract. The study
followed the ethical standards stated in the Declaration of Helsinki
and was approved by the Local Ethics Committee. The formulas for
classification-relevant discriminant functions were derived based on
the results of physical examination, imaging and laboratory tests,
and subsequent assessment of clinical signs of DM (HbAlc), DR
stage and serum leptin, adiponectin, resistin, TG concentrations
and taking into account the type of antihyperglycemic therapy. The
classification functions (CF) computed based on the variables found
from the above developed models provided the basis for predicting
the development of DR. The formulas for CF from model are as
follows: CF1 = 0.29 * TG + 1.55 « HbA . + 1.81 « ADT_Type +
0.04 - Leptin + 0,34 » Adiponectin + 0,91  Resistin — 13,82.
CF2=0.05* TG + 1.36 * HbA .+ 3.01  ADT_Type + 0.08 * Lep-
tin + 0,35 « Adiponectin + 1,01 « Resistin — 15.95. A step-by-step
approach to a diagnostic decision should be used. First, blood sam-
ples are tested for serum leptin, adiponectin and resistin, TG, blood
HbA ¢, and the patient is assigned a code for ADT Type (metfor-
min only, 1; metformin + OAHGM, 2; or metformin + IT, 3).
Second, CF1 and CF2 values are calculated based on clinical and
laboratory data. Finally, the two values are compared to determine
which is greater. The predictive decision is made by selecting the
classification function with the greater value. Thus, if CF1 > CF2,
the process can be stabilized at this stage given adequate glycemic
control (through compensation of carbohydrate metabolism) and
body mass control as well as patient compliance. If CF1 < CF2, the
pathological process may progress to the next stage or even within
stage 3, and there is an urgent need to reduce BMI, and to correct
the ADT and the blood lipid profile. Conclusions. The informative
value and statistical significance of the model were 71.4 % and
p = 0.040, respectively. Using the formulas, one can determine the
probability of progression of DR.

Keywords: type 2 diabetes mellitus; diabetic retinopathy; leptin;
adiponectin; resistin
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Are metabolic syndrome
and its components a risk factor
for gallbladder polyps?

Abstract. Background. Gallbladder polyps are usually benign lesions originating from the mucosa and are
usually detected incidentally during radiological examinations or after cholecystectomy. Gallbladder polyps are
common and may have malignant risk. In this study, it was investigated whether metabolic syndrome (MS) is
a risk factor for gallbladder polyps. This study aimed to determine the prevalence of MS and its components in
patients with gallbladder polyps. Materials and methods. We conducted a retrospective, cross-sectional study.
We investigated the age, gender and past medical history of 90 adults (45 with polyps, 45 without polyps). Body
height and weight, body mass index, waist circumference and laboratory data were obtained from the hospital data
processing system. National Cholesterol Education Program Adult Treatment Panel lll (NCEP-ATP lll) and Inter-
national Diabetes Foundation (IDF) MS diagnostic criterion were used for the diagnosis of MS. Results. 51.1 %
(n = 46) of the subjects participating in the study were female and 48.8 % (n = 44) were male. The mean age was
58.79 + 15.70 years. MS was found in 56.7 % (n = 51) of the cases according to the criteria of NCEP-ATP Il and,
in 64.4 % (n = 58) of the cases according to the IDF criteria. In patients with a gallbladder polyp, MS was detected
in 55.55 % according to the criteria of NCEP-ATP Il and in 66.66 % according to the IDF criteria. The rates of MS
were not similar in the gallbladder polyp group and control group (p > 0.01). Abdominal obesity was found to be a
risk factor for the development of gallbladder polyp (odds ratio: 14.23, 95% Cl: 1.751-15.722; p < 0.01). Although
it was not statistically significant, low HDL and hypertension were detected approximately 2 times higher in patients
with gallbladder polyps than in the control group. Conclusions. While MS is not associated with the development
of gallbladder polyp, obesity is seen as a sole risk factor.

Keywords: gallbladder polyp; metabolic syndrome; abdominal obesity; risk factors

Intfroduction pseudopolyps are benign and do not require any interven-

Gallbladder polyps (GP) are usually benign lesions ori-
ginating from the mucosa and are usually detected inciden-
tally during radiological examinations or after cholecystec-
tomy [1]. Detection rates of GP have gradually increased
since ultrasonography (USG) became widely used. GP is
seen in 1.5—4.5 % of USG-performed patients, 0.5—13.8 %
of those undergoing cholecystectomy, and 4—8 % in patients
with gallstones [2]. GP is generally classified as true polyps
and pseudopolyps. Pseudopolyps include cholesterol po-
lyps, inflammatory polyps, and hyperplastic polyps, while
true polyps include adenomas and adenocarcinomas. While

tion, true GP should be surgically removed as they carry the
risk of malignancy [3].

It is important to know the risk factors that contribute
to the formation of gallbladder polyp. These risk factors in-
clude male gender, high body mass index (BMI), old age,
chronic hepatitis B and C, hyperlipidemia, obesity, glucose
intolerance and metabolic syndrome (MS) [4, 5]. MS is a
combination of diseases which one’s obesity, high triglyce-
ride (Tg), low high density lipoprotein (HDL) cholesterol,
hyperglycemia and hypertension [6]. MS is associated with
gallstone disease [7]. However, there are very few literature
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studies investigating the relationship between MS and GP.
This study aimed to determine the prevalence of MS and its
components in patients with GP.

Materials and methods

We conducted a retrospective, cross-sectional study on
individuals who admitted to XXXX Hospital Internal Medi-
cine and Gastroenterology Clinic. Informed consent and in-
stitutional review board approval were obtained. To evaluate
the prevalence of GP in individuals with MS, the data of the
subjects. Forty five patients with GP were included in the
study and 45 people without GP were taken as the control
group. Patients aged 18 and over were included in the study,
while, pregnant women, congenital polyposis syndromes,
chronic viral hepatitis, primary sclerosing cholangitis, and
patients with cholangio cellular carcinoma were excluded.

The height and weight of the patients were measured with
calibrated devices. BMI was calculated by dividing the weight
(kg) by the square of the height (m?). Waist circumference
(WC) was measured in the horizontal plane from the mid-
point of the distance between the arcus costarium and spina
iliaca anterior superior. Blood pressure was measured on the
right arm with a standard mercury sphygmomanometer.

Physical examination findings of the patients were
screened retrospectively from anamnesis forms. Fasting
blood glucose (FPG), liver and kidney function tests, total
cholesterol, triglyceride (Tg), high HDL, low density lipo-
protein (LDL) and viral hepatitis markers were documented
from the hospital information processing system. National
Cholesterol Education Program Adult Treatment Panel 111
(NCEP-ATP IlII) and International Diabetes Foundation
(IDF) MS diagnostic criteria were used for the diagnosis of
MS. According to the NCEP-ATP III diagnostic criteria,
MS is defined if three or more of the following criteria are
met: 1) Abdominal obesity; WC, males > 102 cm, females
> 88 cm; 2) Hypertriglyceridemia; 150 mg/dL; 3) Low
HDL cholesterol; < 40 mg/dL in men and < 50 mg/dL in
women; 4) Hypertension; > 130/85 mm Hg; 5) High fasting

plasma glucose; > 110 mg/dL [8]. According to the IDF di-
agnostic criteria, MS is defined together with central obesity
(WC; 94 cm in men or > 80 cm in women) and two of the
following. 1) Tg > 150 mg/dL; 2) Low HDL cholesterol;
< 40 mg/dL in men and < 50 mg/dL in women; 3) Blood
pressure > 130/85 mm Hg; 4) Fasting hyperglycemia (glu-
cose level > 100 mg/dL) or a prior diagnosis of diabetes or
impaired glucose tolerance [9].

GP were detected by previous abdominal USG or pa-
thology examinations after cholecystectomy.

Ethical considerations

This study was approved by the Clinical Research Ethics
Committee of XXXX Hospital with the decision number
HNEAH-KAEK 2017/97 dated 09.10.2017.

Statistical analysis

SPSS 21 (Statistical Package for the Social Sciences)
program was used for statistical analysis. Statistical analy-
sis was done for 2 x 2 tables according to the expected and
observed cell status by fisher, yates corrected chi-square or
pearson chi-square; and for the tables that were not in 2 x 2
order according to the expected and observed cells by Pear-
son’s chi-square or likelihood ratio. Significance was evalu-
ated at p < 0.01 and p < 0.05 levels.

Results

Atotal of 90 patients, 45 patients with GP and 45 subjects
without GP, were included in our retrospective study; 51.1 %
(n = 46) of the patients were female, 48.8 % (n = 44) were
male, and the average age of all subjects was 58.79 + 15.70.
Average of all participants weight was 76.96 + 17.30 kg,
height 165.0 = 10.1 cm, BMI 27.88 + 5.23 kg/m?, WC
100.43 £ 11.30 cm.

When the demographic data of those with and without
GP were compared with each other, the mean age of those in
the control group was found to be higher. However, height,
body weight, BMI and WC measurements were similar. GP

Table 1. Demographic and laboratory findings differences between goups

Control (n = 45) GP Group (n = 45) P
Age, years 66.13 + 15.37 51.44 + 12.33 < 0.001
Waist circumference, cm 100.31 £ 12.49 100.56 + 10.13 0.414
BMI, kg/m? 27.38 + 6.02 28.38 +4.31 0.233
Fasting blood glucose, mg/dl 142.82 + 74.32 109.27 + 30.01 0.017
HDL, mg/dI 31.91 +14.49 41.89 + 12.83 0.010
LDL, mg/dl 124.56 + 48.05 127.20 + 41.37 0.603
Triglycerides, mg/dl 268.53 £ 727.14 195.53 + 333.50 0.942
AST, IU/L 26.60 + 18.46 23.49 + 21.62 0.340
ALT, IU/L 29.22 + 32.74 26.80 + 16.85 0.430
ALP, IU/L 97.02 + 49.11 77.440 + 31.278 0.430
GGT, IU/L 57.36 + 86.55 29.69 + 23.92 0.067

Note: BMI — body mass index; HDL — high density lipoprotein; LDL — low density lipoprotein; AST — aspartate
aminotransferase; ALT — alanine aminotransferase; ALP — alkaline phosphatase; GGT — gamma glutamyltrans-

ferase; GP — gallbladder polyp.
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were detected in 48.8 % of women (n = 22) and 51.1 % of
men (n = 23). When the laboratory data of both groups
were compared, parameters other than FPG and HDL were
found to be similar. While FPG was found to be higher in
the control group, HDL was higher in the group with gall
bladder (Tabl. 1).

MS was found in 56.7 % (n = 51) of the cases according
to NCEP-ATP III, and in 64.4 % (n = 58), according to
IDF criteria. When the GP group and control group were
compared, no statistically significant difference was found
between the rates of MS (p > 0.01). According to the NCEP-
ATP III criteria, MS was detected in 57.7 % (n = 26) of the
patients in the control group and in 55.5 % (n = 25) of those
with GP. According to the IDF criteria, MS was found in
62.2 % (n = 28) of the patients in the control group and in
66.6 % (n = 30) of those with GP. The distribution of pa-
tient characteristics in the GP and control group according
to both NCEP-ATP III and IDF criteria are given in tabl. 2.

When the GP group and the control group were com-
pared according to the NCEP-ATP 111 MS criteria, a statis-
tically significant difference was found between the cases
with high blood glucose (FPG > 110 mg/dl) (p <0.01). FPG
was found above 110 mg/dl in 62.2 % (n = 28) of the control
group cases and 33.3 % (n = 15) of the GP cases.

When the GP group and control group were compared
according to IDF MS criteria, a significant difference was
found in terms of abdominal obesity (p < 0.01). WC was
found above the criteria in 75.5 % (n = 34) of the control
group cases and in 97.7 % (n = 44) of the cases of the GP
group. According to the IDF MS criteria, abdominal obesity
is a risk factor for the development of GP (odds ratio: 14.23,
95% CI: 1.751—-15.722).

According to both NCEP-ATP III and IDF MS criteria,
no statistical difference was found between the two groups in
terms of low HDL, high Tg and high blood pressure criteria
(p > 0.01). However, although it was not statistically signifi-
cant, low HDL and hypertension were detected approximately
2 times higher in patients with GP than in the control group.

Discussion

GP is usually detected in 5—6 % of adults. True GPs
are uncommon, but many other lesions may display GP-
like appearances on radiological imaging. GP are usually
asymptomatic and are usually detected incidentally [10].
While most benign GPs are usually composed of choles-

terol polyps, the main concern in clinical practice is true
polyps with malignant risk. The pathophysiological process
between true polyps and gallbladder cancer has not been
clearly revealed yet. However, given the low survival rates of
gallbladder cancer, the follow-up and proper management
of GP gives clinicians the opportunity to successfully elimi-
nate this cancer risk [11].

The malignant risk of true GPs raises a number of ques-
tions regarding the timing of prophylactic cholecystectomy
and determination of patients suitable for surveillance. In
previous studies, it was shown that all malignant gallbladder
tumors were found in polyps larger than 6 mm, gallbladder
cancer was observed in 43—77 % of polyps with a size of 10—
20 mm, and polyps larger than 20 mm were pathognomonic
for gallbladder cancer [12]. Therefore, current guidelines for
the management of GP have largely focused on their size.
If there is no risk factor for gallbladder malignancy and po-
lyp is 6—9 mm or if there is a risk factor for gallbladder ma-
lignancy and polyp is < 5 mm, follow-up ultrasound of the
gallbladder is recommended at 6" month, 1% year and then
up to 5 years. If the patient has no risk factors for malig-
nancy and polyp is < 5 mm, follow-up is recommended at
1%t year, 3" year, and 5" year. If GP are > 10 mm, cholecys-
tectomy is recommended [13].

A review of the literature on risk factors for GP revealed
conflicting results. Although many studies show that the
prevalence of gallbladder polyp is higher in men [14], there
are also data indicating that the frequency of polyp is not
related to gender [15]. In our study, a relationship between
the frequency of GP and gender could not be shown. Studies
have shown that the frequency of gallbladder polyp increases
with age [14]. In our study, in accordance with the literature,
the mean age of the GP group was found to be 51.44 + 12.33
years.

The most common type of GP is cholesterol polyps. Ac-
cording to some hypotheses polyps form when cholesterol
accumulates directly in the gallbladder, similar to plaque
formation in atherosclerosis [16]. Y. Lee et al. in their study,
showed that low HDL and high Tg levels contributed to the
development of GP [17]. On the contrary, there are litera-
ture data indicating that dyslipidemia is not associated with
the development of GP [18]. In our study, no significant re-
lationship was found between lipid levels and GP (p > 0.01).
This finding may be due to the small size of our study group
and the fact that it is a cross-sectional study.

Table 2. Patient distribution according to NCEP-ATP lli criteria and IDF criteria, n (%)

NCEP-ATP lll criteria IDF criteria

Control GP Group p Control GP Group p

(n = 45) (n = 45) (n =45) (n = 45)
High waist circumference 25 (55.5) 27 (60) 0.671 34 (75.5) 44 (97.7) 0.005
High triglycerides 17 (37.7) 19 (42.2) 0.667 17 (37.7) 19 (42.2) 0.667
Low HDL 8(17.7) 15 (33.3) 0.147 8(17.7) 15 (33.3) 0.147
Hypertension 9 (20) 16 (35.5) 0.158 9 (20) 16 (35.5) 0.158
High fasting blood glucose 28 (62.2) 15 (33.3) 0.006 33 (73.3) 24 (53.3) 0.080
MS-diagnosed patient 26 (57.7) 25 (55.5) 0.832 28 (62.2) 30 (66.6) 0.118
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Studies have shown that there are conflicting results
between GP and obesity. In previous studies, parameters
such as BMI, WC or waist-to-hip ratio were used in the
evaluation of obesity. However, these markers do not ac-
curately reflect visceral fat volume, which can play a cru-
cial role in the pathogenesis of obesity-related diseases
[19]. The pathogenesis of GP are not fully understood.
S.H. Lim et al. concluded that obesity, together with MS
and insulin resistance, was a possible risk for GP [5].
Studies suggest that obesity contributes to the formation
of gallbladder cholesterol polyps [20]. However, obesity
is not the only risk factor for the development of GP be-
cause the relationship is not consistent. Many studies
have not shown a relationship between obesity and GP
[15,21].

In our study, abdominal obesity was detected in 97.7 %
of the GP group according to the IDF criteria. In multi-
variate analysis, abdominal obesity was found to be a risk
factor for the development of GP (odds ratio: 14.23, 95%
CIl: 1.751—15.722). In a recent study that evaluated the re-
lationship of GP with visceral adipose tissue (VAD) and
total adipose tissue (TAD) calculated by using computed
tomography (CT), VAD and TAD were found to be inde-
pendent risk factors for GP. In the same study, BMI and
WC were not detected as significant variables. These fin-
dings suggest that visceral adipose tissue may be more im-
portant than BMI and WC parameters in the pathogenesis
of GP [19].

A limited number of recent studies have advocated
the role of MS in the pathogenesis of GP [5, 18]. Howe-
ver, in other studies, MS was not associated with the deve-
lopment of GP [22, 23]. In our study, MS was detected in
55.5 % (n = 25) of cases with GP according to NCEP-ATP
II1 criteria and in 66.6 % (n = 30), according to IDF cri-
teria. There was no significant difference in the incidence
of MS according to both NCEP ATP III and IDF criteria
(p > 0.01). In studies, gallstones, hepatitis virus infection,
and cholecystitis were strong risk factors for the formation
of GP [23, 24]. These data suggest that local factors such as
local inflammation, rather than systemic factors, may play a
key role in the formation of GP.

This study has a few limitations. First, because this
study was retrospective and had a cross-sectional design,
the duration of MS was not predicted and the temporal
relationship between MS and GP could not be evaluated.
Second, the histology of the polyps was confirmed in only
a very small proportion of subjects, making subgroup ana-
lysis not possible by histology. Third is the limited number
of patients.

Conclusions

MS was seen more frequently in those with GP, ho-
wever no statistically significant relationship was found due
to the small sample size. Neverthleless, abdominal obesity
has been found to be a risk factor for the development of
GP. Because GP carry malignant potential, preventing ab-
dominal obesity, which is a risk factor for the development
of polyp, can reduce the development of rapidly progres-

sing gallbladder cancer. However, prospective studies with
large series are needed to explain the relationship between
MS and GP.
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Y HaAEXXATb METABOAIYHUIA CUHAPOM i MOTO KOMMOHEHTU A0 PAKTOPIB PUSUKY
BMHUKHEHHS MOAINiB Y)XOBYHOIO Mixypa?

Pestome. Axmyaavnicme. TTomniny XOBYHOTO Mixypa, K IpaBu-
JI0, € TOOPOSIKICHUMHU YTBOPEHHSIMU, IO MOXOASITH i3 CJIM30BOL
000JIOHKH, i 3a3BUYail BUSBISIIOTBCS BUIMAAKOBO IIiJl Yac PEHT-
TE€HOJIOTIYHMX JOCIIIKEHDb a00 micist xojeuucrekromii. [Tominu
JKOBYUHOT'O MixXypa A0BOJI MOIIMPEHi i MOXYTh MaTU PU3MK 3J10-
SIKICHOTO TEPepOKEHHSI. Y LbOMY AOCTIIKEeHHi OyJI0 BCTAHOB-
JIeHO, UM € MeTaboniuauit cuaapom (MC) dakTopom pusmMKy mist
BUHUKHEHHSI MOJIIMiB XXOBYHOTO Mixypa. Mema docaidxncenna —
BU3HAUMUTU nolupeHictb MC Ta 10ro KOMITOHEHTIB y Malli€HTIB
3 TI0JIiNaMK KOBYHOTO Mixypa. Mamepiaau ma memoou. I1pose-
JIEHO PETPOCIIEKTUBHE MepexXpecHe MOCTiKEHHs. ABTOPU JOCITi-
WU BiK, CTaTh Ta aHaMHe3 XBopoou y 90 nopociux ocio (45 —
3 MOJIiNaMM KOBYHOTO Mixypa, 45 — 06e3 mouimiB). Pict Ta maca
Tija, iHAEKC Macu Tijla, OKPYXHiCTh TaJlil Ta JlabopaTopHi JaHi
Oy OTpUMaHI 3 JIIKapHSIHOI cucTeMu 00poOKU maHux. s mia-
rHocTUKM MC BUKOPUCTOBYBAJIM diarHOCTUYHUI Kputepiii MC
NCEP-ATP III Ta MixxHaponHoi niabetnuHoi denepauii (IDF).
Pesyabmamu. Y nocniikeHHi T CriocTepexXeHHsIM repedyBaio

51,1 % (n = 46) xiHok i 48,8 % (n = 44) yonogikiB. CepenHiii Bik
craHoBuB 58,79 * 15,70 poxy. MC BusiBieHo B 56,7 % (n = 51)
Bumnazkis 3a kpurepismu NCEP-ATP 111 ta B 64,4 % (n = 58) Bu-
nankiB 3a kputepisimu IDE Y naiieHTiB 3 moJ1inoM xK0BYHOTO Mi-
xypa MC BusiBiieHo y 55,55 % 3a kputepissmu NCEP-ATP 111 ta
y 66,66 % 3a kputepismu IDE. Yacrora MC He 6yina 0oTHaKOBOIO
y TPYIIi 0Ci0 3 MoJlimaMu JKOBYHOTO MiXypa Ta KOHTPOJIbHIl IpyIIi
(p > 0,01). BcraHoBieHo, 1110 abaoMiHaIbHE OXUPIHHS € (DaKTO-
POM PU3MKY PO3BUTKY ITOJIINA JKOBYHOTO MiXypa (CITiBBiIHOIIEH-
Hst waHciB 14,23; 95% A1: 1,751-15,722; p < 0,01). Xouva rmokas-
HMKHW HE JOCSTHYJU PiBHSI CTATUCTUYHOI 3HAYYLIOCTi, HU3bKUIA
PiBeHb JMOIPOTEiHiB BUCOKOI IIiJILHOCTI Ta apTepiajibHa Tirmep-
TeH3ist Oy/M BUSIBJIEHI TPUOJM3HO YABiYi yacTille y MalieHTiB 3
ToJTinaMu XOBYHOTO MiXypa, HiX y IpyIi KOHTpOJo. Buchosku.
Xoua MC He acoLil0€eTHCS 3 pO3BUTKOM MOJIiNa XXOBYHOTO MiXypa,
OXUPIHHS PO3IISIIAETHCS SIK ETMHUI BipOTiIHUIA (haKTOp PU3BHKY.
KirouoBi cjioBa: moin xXoBYHOro Mixypa; MeTabOIiYHUIA CUH-
IIpoM; abioMiHaJIbHE OXUPIHHS; (haKTOPU PUBUKY
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NMpOrHo3yBAHHS PU3UKY BUHUKHEHHS
KAIMOKTEPUYHOrO CUHAPOMY TSXKKOro CTYneHs
Y XXiHOK NepyMeHOonay3Horo BiKy
3 rinoTnMpeosom

Pe3tome. AkTyanbHicTb. 3 KOXHUM POKOM 36iNbLLYETLCA YUCETBbHICTb XIHOK, SIKi BCTYnarTb y MeHonaysy.
Y uybomy Biyi noumpeHicte rinotupeody (I'T) gocsarae csoro niky. [Npobnema knimaktepuydHoro cuHgpomy (KC)
akTyanbHa Ans nauyientis i3 ['T, cyrnyTHi eHAOKPUHHI po3nann CTBOPIOKTL (YOH, Ha KUK HaknagaroTbCs Auc-
ropmoHarbHi hakTopu. MeTa BocnifXeHHs: 3anporioHyBaTV niaxif nporHo3yBaHHS PU3NKY TSXKKOro nepebiry
KC y xiHok y nepumeHonaysHomy Bili 3 I'T BigrnoBigHo 4o po3po6/IeHOro anroputMy 1a MateMaTuyHoi Mogeri.
Marepianu Ta metoan. [nsi nporHo3ysaHHs po3suTkKy KC 6yro onutaHo 146 XIHOK nepuMeHornay3Horo Biky 3
asToimyHHUM ['T. 3a [OMOMOror MHOXVUHHOIO perpeciviHoro aHaniay éyna rnobynosaHa nporHoCTUYHa MOAZesb
pn3unKy Tsxkoro rnepebiry KC. Pe3ynbratu. 3a [oMoMorot foricTM4HOro perpeciviHoro aHaniay 6ynv BU3Ha4YeHi
HavrbinbL 3HaqyLLi MynbTUKONiHeapHi ghakTopu puanKy KC: KypiHHS1, BXWBAHHS aJIKOrosto, HECIPUSTIINBI yMOBU
HaBKO/IMLLIHbOro cepeoBuLla, idndHa aKkTUBHICTb, HAsIBHICTb CTPeCy Ta TPUBOMM B aHAMHE3i, 3aXBOPIOBAHHS
LymtonogioHoi 3ano3u. lNNobyposaHa KopensyiviHa MaTpuyLs 3 po3paxyHKOM KoeiLieHTIB perpecii Ta koegilieHTa
AetepmiHayii, cTBopeHa matemaTn4Ha Moaesib 415 BU3HaYEeHHS chakTopa puanky rporpecysaHHs KC. lporHo3o-
BaHe 3Ha4eHHs1 chakTopa puanky Tsxxkoro KC 3 BUCOKUM CTyrneHem H¥MOBIPHOCTI 6y/10 BU3Ha4eHo y 72 (49,32 %)
XKIHOK, i3 cepenHboto MOBIPHICTIO — y 58 (39,73 %) XIHOK, 3 HU3bKOI MMOBIPHICTIO — y 16 XiHOK (10,95 %) 3 'T.
BignoBigHIicTb nMporHo30BaHWX pe3ynbTaTiB 4O TEOPETUYHO OHiKYBaHUX y rpyrni BACOKOro pusnKy 3aghikcoBaHo y
104,37 %, cepenHboro — y 94,73 %, Hu3bKoro puauky — y 89,65 % sunagkis. BUcHoBku. Po3pobreHui anro-
PpUTM Ta MatemaTnyHa MoLeEsIb NporHo3yBaHHs Tsxkkoro KC Ha i I'T € BUCOKOIHGhopMaTBHUMM | [O3BOMAIOTH
3asgarnerifgb BU3HaYNTN KOHTUHIEHT XIHOK 3 BUCOKOIO MIMOBIPHICTIO Tskkoro KC A5isi cBOEYACHOro 34iIMCHEeHHS

BIgMoBigHUX NPOQIiNaKTU4YHMUX 3axogiB.

Kno4oBi cnoBa: «iiMakTepudHui CUHAPOM; XIHKU; MinoTUpeo3; NPporHo3yBaHHs; MaTemMaTuyHa Mo4eslb

Bctyn

3 KOXXHUM POKOM 30iIbIIYETHCS YMCEIBHICTh XIHOK,
SIKi BCTYHAIOTh Yy TEpiof KIiMakKTepilo, SIKWil 3a3BUYait
MOXe YCKJIAIHIOBATHCSI PO3BUTKOM KJIIMaKTEPUIHOTO
cuaapomy (KC). Yacrora maHoi martoJjiorii, 3a JaHUMU
pi3HUX aBTOpiB, nepedyBae B Mexax Big 40 mo 75 % [1].
IIpo6aema KC € Hag3BMUaliHO aKTyaJIbHOIO IJIs MALli€H-
ToK 3 rimotupeo3oMm (I'T). JucdyHKIis muTornoaioHol
3ano3u (1113) B moennanHi 3 KC € cuHTpomiYHOI0 KOMOpP-
0iTHOIO ITATOJIOTIEIO IIOA0 PO3BUTKY META0OITYHIX, TICH -

XOITIATOJIOTIYHUX i HEBPOJOTIYHUX CHHIPOMIB Yy XIiHOK,
MaTOreHeTUYHUIT HeTaTUBHUI BIUIUB SIKUX TTOCUITIOETh-
cs TpH ix moegHaHHi [2]. Ha mepuMeHomnay3Huii mepion,
3a maHuMu BcecBiTHBOI opraHizamii OXOpOHHU 3I0pOB’d,
npunanae 6J1u3bKo 7 % XKUTTS KiHKU, a HAa TTOCTMEHOIIa-
y3uuit — 33 %. Came B IbOMY Billi TTOITMPEHICTh 3aXBO-
proBanb L3 y xxiHOK mocsirae cBoro miky. [lommpeHictsb
I'T cepen mopocnnx XKiHOK pi3HMX BIiKOBUX IPYIl CTaHO-
BUTH Bi 3—10 % i yacTilie crioctepira€Tbes cepel KiHOK
CcTapuIoro BiKy [3, 4].
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CynyTHiI €HOOKPMHHI pO3JIaly CTBOPIOIOTH (DOH, Ha
SIKWM HaKJIamaloThcsl AUCTOPMOHAIbHI Ta TICUXOBEreTa-
TUBHI YmHHUKK. KiniMakTepnaHi posnany 3 cymyTHiM I'T
MPU3BOIATH O TUMYACOBOI, a iHOMI ¥ IO CTiKOI BTpaTU
Mpale3naTHOCTI, MOTiPIIYIOYH SIKiCTh XXUTTS XKiHOK Y Billi
iX BUpaxXeHOI coliajJbHOI Ta Hpo@deciiiHOoi aKTUBHOCTI
[5, 6].

HiarHocTtuka ta nikyBaHHg KC Ha eTarmi nepuMeHomna-
Y31 — BaXKJIMBa MEIWKO-COIliaJlbHa TMpobjemMa cydyacHOl
MenuiHy. [TUTaHHS 100 TAKTUKY BeICHHST 1€l KaTero-
pii Mali€eHTOK 3aJMIIAEThC BinkputuM. [lepcrekTuBHUM
HampsIMOM y BUpIIIIEHHI JaHOTO 3aBIaHHSI Ha Cy4acHOMY
piBHi € BU3HAYCHHS iHAWBiAyaIbHUX OCOOJIMBOCTEM IIPO-
rHo3yBaHHs repediry KC y koxHoi okpemoi xxinku 3 ['T Ta
CTBOPEHHST TMMPOTHOCTUYHUX MAaTeMaTUIHUX MOJENEeH, 110
JO3BOJINTh BYACHO BU3HAYWUTU HMOBIPHICTH BUHUKHEH-
Hs1 KC TskKoro cTyneHs 1jisi 3arno0iraHHs MeHOTay3HUM
YCKJTATHEHHSIM.

Meta po0OTH — 3aIpOIOHYBATU MiAXid A0 MPOTHO-
3yBaHHs pU3NKy BUHUKHEHHS KC TSXKOro CTymeHs y
XKIiHOK mepumeHoray3Horo Biky 3 I'T 3a po3pobiaeHUM
aJTOPUTMOM Ta MaTeMaTHMYHOIO MOJEJTIO, OTPUMAaHOIO
3a JOTIOMOTOIO perpeciiftHoro aHaii3y, JUIsi CBOEYaCHOTO
MIpPOBEIEeHHS BiIIMOBITHUX MPOMIIaAKTUIHUX 3aX0IiB.

MaTepiaAn Ta MeToAmn

0O6cTexeHo 146 KiHOK IeprMeHOIIay3HOT0 BiKy 3 aBTO-
imynuuM I'T. Cepenniii Bik craHoBuB 46,80 = 0,73 poky.
Tpupanicts 3axBoproBanHs ['T cranosuna 6,4 £ 1,7 poky.
OO0cTexXyBaHi 3HAXOOWINCS Ha aMOyJIaTOPHOMY Ta CTalli-
OHapHOMY JIiKyBaHHI Y BiIIiIeHHI eHIOKPUHOJIOTII Ta €H-
JTOKPUHOJIOTIYHOMY IHCITaHCePi YHIBepCUTETCHKOI JIiIKapHi
M. TepHomosisi. 3 MOCTIIKEHHST BUKITIOYAIUCS TIAlliEHTKH,
SIKi MaJIi CyIyTHiI XpOHIYHIi COMATMYHI 3aXBOPIOBAaHHS 3
TSKKUM UM TIPOTPECYIOUUM Tepebirom.

VYcima mamieHTKamMm Oysio mimmucaHo iH(pOpMOBaHY
3rojly Ha y4acTh y JOCHimkeHHi. [1iciiss oTpuMaHHS BUCHO-
BKY €TUYHOI KoMicii mpu TepHOmiIbCbKOMY HalliOHAJIbHO-
My MeaudHoMy yHiBepcuteTi iMeHi 1.4. TopGaueBchKOro
(rmpotokout 63 Bix 16.03.2020) 3xiiicHIOBaIOCS TOCTiIKEH-
HS i3 JOTpUMaAHHAM YCiX MOpaJbHO-ETUUHMX TTPUHIIUTIIB
i3 ypaxyBaHHsM [enbciHChKOI Aeknapaliii BcecBiTHROT Me-
IUYHOI acouiamii 3 bioMmennaHux gociimkeHnb (World Me-
dical Association Declaration of Helsinki).

VciM maiieHTKaM IpPOBOAMIOCH KOMIUIEKCHE KITiHi-
Ko-1aboparopHe oOcTexeHHs. [liarHO3 aBTOIMyHHOTO
I'T BcraHOBmMIOBaBCSA MpPHU IiIBUINEHHI ITOKA3HUKIB TH-
peotporniHoro ropmoHny (TTI), piBHSI aHTUTI HO THUpeo-
imHOi TepoKcuaasu Ta/abo aHTUTI IO TUPEOTIOOYIiHY
Ta HasIBHOCTI XapaKTepHOI yJIbTpacoHOTrpadivyHOl KapTu-
Hu HI3.

3 MeTOI0 IOpPIiBHSIHHS OOCTIMKYyBaHUX ITOKA3HUKIB 3
BapiaHTaMu HOpMM oOcTexxeHo 30 IMpakKTUYHO 3M0POBUX
JKiHOK BiKOM Bin 44 1o 52 pokiB (cepenHiii Bik — 46,5 £ 2,5
POKY), Mig0dip SKUX 3MiliCHIOBABCS i3 BpaXyBaHHSIM JaHUX
aHaMHe3y, 3a BincyTHoOCTi KiIiHiyHuX o3HaK ['T, KC, oxu-
pPiHHS, CTPYKTYypHO-(GyHKIioHaNIbHUX 3MiH 1113 Ta HasB-
HOCTI peryIsapHUX MEHCTPYaJIbHUX LIMKIIiB.

3a cremiaabHO PO3pPO0JIEHOI0 aHKETOIO UISI IIPOTHO-
3yBaHHI KC TSIKKOro cTymeHs BCiM XiHKaMm IIPOBOIM-
JIOCh aHKETyBaHHs, 110 Bkiouano 10 dakrTopiB puzuky
po3ButKy KC: ekonoriyHi yMOBM MpPOXUBAHHS, XapaKTep
XapuyBaHHS, BXXMBaHHS aJKOTOJIIO, MaliHH, (i3udHa aK-
TUBHICTb, IIKiIJINBI YUHHUKY BUPOOHUIITBA, TUIT TeMIIe-
paMeHTY, HasiBHICTh XPOHIYHOTO CTpeCy Ta TPUBOXHOCTI B
aHaMHe3i, 3axBoproBaHHs 1113, Ta BcTaHOBIIEHO iX Tpama-
11i10 3 YUCTIOBUX 3HAYEHb.

[ToOynoBy NMpPOTrHOCTMYHOI MOJEi PU3UKY PO3BUTKY
KC Tsxxoro crynens y xiHok 3 I'T mpoBonwiu 3a nomno-
MOT0I0 MHOXXMHHOTIO perpeciiiHoro aHajizy. CTaTUCTUUYHY
00poOKYy OTpMMaHUX Pe3YyAbTaTiB IOCTIIKEHHS IPOBO-
IWIM 3 BUKOPUCTAaHHSIM CTaTUCTUYHOIO IMakeTa Statistica
10.0 i TabnmuHoro pepakropa Microsoft Excel 2007.

OLiHKY HOPMaJIbHOCTI PO3MOIiLTY O3HAK ITPOBOIMIN
3a Koe(illieHTaMu acuMeTpii Ta eKCIIeCy, a TAaKOX KpUTe-
pismu Konmoroposa — CmupHosa Ta Illamipo — Vinka.
BiporinHumu BBaxaiay BiAMiHHOCTI MiX I'pynaMH MOPiB-
HsaHH Tipu p < 0,05.

PesyAbTaTH

Meton 6GaratoakTOpHOTO MAaTeMAaTHMYHOIO aHaJi3y
3 ypaxyBaHHSM HaMOLIbII iH(POPMATUBHUX YMHHUKIB Ta
BapiaHTIB IX BHPaXEHOCTI HA€ MOXKJIMUBICTh CTBOPEHHS
cuctemMu mporHodyBaHHs KC TSXKOTo CTymeHs, SIKWii
PO3BMBAETHCS B PE3yibTaTi CIIIBHOTO BIUIMBY HU3KU
COLiaTbHO-€KOHOMIYHHUX Ta MEINKO-0i0I0TiYHIX (PaKTO-
piB y XKiHOK. 3aCTOCYBaHHS IIbOI'O METOY Ta€ MOXJIMBICTh
MPOTHO3YBATH He JiuIe (hakT BAHUKHEHHS IaToJIoTii, aje
¥ CcTymiHb iMOBIpPHOCTI ii BUHUKHEHHS, 110 BaXXJIUBO IS
TOIAJIBIIIOTO CTBOPEHHS iHIMBIAYyali30BaHUX cXeM IIPodi-
JIAKTUKH.

Jis mporao3yBanHs KC TSKKOro cTymeHs 3a CIIelli-
aJIbHO PO3p00JICHOI0 aHKETO0 00cTexkeHo 146 xiHok 3 I'T
aBTOIMYHHOTO TeHe3y Ta 30 IpaKTUYHO 3I0POBMX XKiHOK,
cepenHiil Bik 00CTexXeHnX cTaHOBUB 46,1 + 1,3 poky.

3a MaTeMaTUYHy MOIEIb OyB Y3SITUII METOH perpeciii-
HOTO aHaJIi3y, IKWii JO3BOJISIE 3a JAaHMMU KOeilli€HTIiB pe-
rpecii Ta 3HaYeHb (haKTOPiB PU3UKY, 1110 MAIOTh BipOTiTHUIA
BIUIMB Ha po3BUTOK KC, BUSBUTU 3aJI€XHICTh MiXK HUMU
Ta CIIPOTHO3yBaTU IMOBipHicTh BUHMKHeHHSI KC TsoKKOTro
CTYTICHS.

st ToOyooBM MaTeMaTUIHOI MOJENIi IPOTHO3yBaHHSI
BimiOpaHO HMOBIpHI UMHHUKHM PO3BUTKY KIIMaKTepUU-
HUX TOPYILIEHb y XiHOK MepUMEHONAay3HOro BiKy. 3a 1I0-
IIOMOTIOI0 JIiHIAHOTO perpeciiiHoro aHamizy BHOUIEHO 7
HaAMOLIbII 3HAYYIIUX (PAKTOPiB PU3MKY, IO HaAKOiIbIIE
BILUIMBAJIM Ha PU3UK PO3BUTKY IIi€l ITATOJIOTII Ta MaJIu Ha-
crynHuid Burisaa: X1 — maminHsa; X2 — BXUBaHHS aJIKo-
romo; X3 — HeCIpUITIUBI €KOJOTiYHi YMOBU MPOXUBAH-
Hi; X4 — ¢iznuHa aKTUBHICTh; X5 — CTPECOBi CUTYyallii B
aHaMHe3i; X6 — HasIBHICTh TPUBOXHOCTI; X7 — 3aXBOPIO-
BaHHS IIUTOITOAIOHOI 321031 B aHaMHe3i (Tabir. 1).

JInst OLiHKM BIpOTIAHOCTI BUOIIEHUX (PAKTOPHUX
03HaK OyJIO BAKOHAHO MOKPOKOBUI JIOTICTUMHUI perpe-
CiliHMI1 aHaji3: BU3HAYEHO MYJIBTUKOJiHeapHi aKkTopu
pusuky KC, modynoBaHo KOpessliiiHy MaTpUILIO 3 pO3-
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Tabnuys 1. daKTopu pUsNKy BUHUKHEHHS
KNliMaKTepU4HOro CUHAPOMY TSXKOIro CTYneHs!

Ta iX iHgekcauyis

Mpe-
AVK- ®dakTopu IHpekcauis
TOp
ManiHHa
He nanutb 0
X1 o 2 curapet/neHb 1
3-5 curapet/geHb 2
> 5 curapert Ha feHb 3
BXuBaHHS ankoronio
He BxwuBae 0
X2 Pigpko — 1 pas/tmxaeHb 1
MepioanyHo, Oo 2 pasis/TMXxaeHb 2
YacTo, > 3 pasiB/TuXaeHb 3
HecnpuaTtnusi ekonorivyHi yMoBU NpoXXUBaHHSA
BigcyTHi 0
X3 HasBHi (go 5 pokiB) 1
HasBHi (go 10 pokiB) 2
HasBHi (6inbwe 10 pokis) 3
®di3nyHa aKTUBHICTb
10 000 kpokis/neHb 0
X4 8000 KpokiB/aeHb 1
5000 kpokis/geHb 2
< 5000 Kkpokie/aeHb 3
HasBHicTb XpOHi4YHOro cTpecy B aHamHe3i
BigcyTHin 0
X5 IHkONM 1
MepiognyHo 2
MocrTirHO 3
TpuBOXHICTb
He Typbye 0
X6 IHKONK 1
MepiognyHo 2
MocTinHo 3
3axBOprOBaHHSA LUTOMNOAIGHOI 3aNn03Kn
X7 Hemae 0
BigsHavanucs 1

paxyHKOM Koe@illieHTiB Kopenanii. Hactymaum erammom
OyJI0O BU3HAYCHHsS BiTHOCHOI BaroMoCTi MYJIBTHKOJiHE-
apHux ¢axTtopiB B mporHodyBaHHi KC 3 Bu3HaYeHHSIM
KoedilieHTiB perpecii Beta, ski BimoOpaxkaroTh IJIsI KOX-
HOTO BKJIIOUEHOTO B aHaJIi3 (paKTopa BimHOLICHHS, 100
IIaHCiB BIUIMBY Ha po3BUTOK KC y o0cTexxeHMX KiHOK
(Tabm. 2).

dakropu pU3MKY, y IKUX piBeHb BiporigHOCTi p (va-
lue) > 0,05, Oynu BukmodeHi 3 aHami3y. OCKIJIBKM PiBeHb
3HAYYIIOCTI Y ceMHu ¢akTopiB pu3uky 0yB p < 0,05, ix Oymo
BKJTIOUEHO B MaTeMaTUUHY MOJIEITb.

AHamizyioun KoedillieHTH perpecii JOTiCTUIHOI Ma-
TeMaTU4YHOI MOJEi, BCTAHOBJICHO, IO HaliBaroMillnM
MPEeIUKTOPOM PU3UKY TsLKKoro Iepediry KC Oyna Hasas-
HICTh TMPEOIMHUX 3aXBOpIOBaHb B aHaMHe3i i 30kpemMa ['T.
3HaYyIIUM MPEANKTOPOM pu3nKy BUHUKHeHHsT KC Takox
Oyna izuyHa aKTUBHICTb XKiHOK.

3a pe3ysbTaTaMy HAIlloro MOCIiIKEHHS, OMHUMU 3 Ba-
roMux (akTopiB pu3uKy po3BUTKY KC TSKKOro CTymeHs
OyJIM MayliHHS Ta BXUBaHHS aJIKOTOJIO.

AHaJi3 SKOCTi perpeciitHoi Momesi 6a3yBaBcs Ha aHa-
JIi31 3a/IMIIKIB. 3a/IMIIKK TEPEBipsUIMCSI Ha HOPMAJIbHICTD
iX po3momilly Ta DUCIIepCilo Ha BChOMY Oiarna30Hi 3HaYeHb
3MiHHUX. YacToTHa ricTorpamMa 3aJMIIKOBUX BiIXWUJICHb €
BiTHOCHO CMMETPUYHOIO i HAOIIKAETHCS 1O KPUBOI HOP-
MaJIbHOTO PO3IIOALTY 3aJUIIKIB (puc. 1).

Distribution of raw residual
50

45
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5 —
0 —
-0,16-0,14 -0,12-0,10 -0,08 0,06 -0,04 0,02 0,00 0,02 0,04 0,06 0,08 0,10 0,12

| — Expected Normal |

No of obs

PucyHok 1. YactoTtHa rictorpama 3aninuKoBux
BigxuneHb ¢haKTopiB PU3NKY KNliMaKTEPUIHOIrO
cuHApomMy

Tabnuys 2. KoedpilieHTn Moaesni MHOXUHHOI IoricTUYHOI perpecii, CTBOPeHOI A4/1s1 BUSHaA4YEHHSI PUSUKY
nporpecyBaHHs1 KNIMaKTepU4yHOro CUHAPOMY y XIiHOK 3 rinotupeo3om

MpeavkTop KoediuieHT perpecii (B) CraHpapTHa noxu6ka, SE (B) 3HaueHHs, p
X1 0,028 0,0074 0,001
X2 0,039 0,0036 0,000
X3 0,051 0,0038 0,000
X4 0,051 0,0042 0,000
X5 0,044 0,0058 0,000
X6 0,030 0,0052 0,000
X7 0,179 0,0117 0,000

KoHcTaHTa 0,197 0,0079 0,000
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Jwucriepcist po3citoBaHHS 3aJIUIIKIB HE Ma€ BU3HAYEHOI
CHCTEMU TOYHOCTI MOJIOKEHb TOYOK Ha BChOMY JIiara3oHi
3HAYeHb 3MIHHUX (pHC. 2). AHAII3 OTpUMAaHOI perpeciiitHol
MOJeJli BKa3y€ PO BiICYTHICTh 3aJ€XKHOCTI 3aJIUILIKIB Bif
MMPOTHO30BaHUX 3HaueHb. OTXKe, JaHa MOJIENb € TOOPOIO Ta
BKa3ye Ha aleKBaTHICTh 3aIPOITIOHOBAHOT MOJIEJ JIJIST TIPO-
THO3YBaHHsI Ta iiMoBipHOCTI po3BUTKY KC TsKKOTO CcTYyIIe-
HS y XKiHOK IepuMeHomnay3Horo Biky 3 I'T.

Hacrtymmaum eTamom nporHo3yBaHHs OyB aHauTi3 Koedi-
mienrta nmerepmidanii Heimkenkepka (R?) sgxuit mmokasye,
sIKa 9acTrHa (paKTOPiB BpaxoBaHa B HaIllili Mozei (puc. 3).
HVoro posrisiiators SIK YHiBEpCaTbHY Mipy 3B’SI3KY OZHi€l
BUITAIKOBOI BeJIMUMHU 3 Oe3miuuio iHmmx. KoedimieHT me-
TepMiHalIii 3MiHoeThC Bin 0 mo 1, B HaIIiil MOz BiH cTa-
HoBuTh R? = 0,97. YnM Oisblie HOro 3HaYEHHsT HaOIXKa-
€TBCS 10 «1», TUM OiJIbIIIEe perpecis MOSICHIOE PO3CIIOBAaHHS
3HaYeHb 3aJIeKHOI 3MiHHOI BiTHOCHO BMOipKOBOI CepeIHBOI.
KoedimienT aerepmiHalii BKa3ye, HACKUIbKMA OTpHUMaHi
CITOCTEPEKECHHS TTiATBEPIXKYIOTh MATEMAaTUIHY MOJIETb.

Ha ocHOBi oTpuMaHUX pe3yJibraTiB MHOXWHHOTO pe-
rpeciiiHoro aHaii3y (puc. 3) IMporHo3yBaHHs HMOBIPHOCTI
BUHUKHEHHS TskKKoro mepebiry KC Oymyemo piBHSHHS
MHOXXWHHOI perpecii st BU3HaYeHHs KoeillieHTa pu3un-
Ky nporpecyBanHsa KC:

KP KC = 0,197+ X1 x 0,028 + X2 x 0,039 + X3 x
x 0,051 +X4 % 0,051 +X5 x 0,044 + X6 *
x 0,03 +X7 % 0,179,

ne KP KC — xoediuienT pusuky nporpecyBanHs KC y xi-
HOK 3 rimotupeo3oMm; 0,197 — xoncranTa; X1—X7 — dak-
TOPU PU3UKY 3 KoeillieHTaMu perpecii.

J71s1 minTBepIKEeHHSI SIKOCTi pO3pO0JIeHOI TPOTHOCTHY -
HOI MaTeMaTMYHOI MOZEIi PO3paxoByBajlu IIPOTHO30BaHE
3HAYEHHsI 3aJIeXKHOI 3MiHHOI BiTHOCHOTO PU3MKY PO3BUTKY
KC 1soxkoro crynens y xiHok 3 I'T y mepion eprumeHoray-
31. BigHOCHMIT pU3UK € MOKA3HUKOM BiTHOIIIEHHS YaCTOTU
BUHMKHEHHS JAaHOI MATOJIOTii 3a ypaXyBaHHSI BU3HAYEHUX
(hbakTOpiB PU3MKY Ta CBiIUUTH, SIK 1Ii (paKTOpU BIUIMBAIOTH
Ha po3Butok KC, ta po3paxoByBaBcst 95% moBipumii iHTep-

Predicted vs Residual scores
Dependent variable: puank KC
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PucyHok 2. [iarpama po3citoBaHHS1 3aJIMLLKIB
chakTopiB pU3NKY KNiMakTeEPUYHOro CUHAPOMY

BaJl, y MeXi SIKOro 3 95% MOBIpHICTIO TIOTpAILISIE iICTUHHE
3HAYEHHSI BiTHOCHOTO PU3UKY JIJIsI KOXKHOI MalliEHTKN. 3Ha-
yeHHs KoedilieHnta pusuky nporpecyBanHsg KC nexuts B
Mexxax Bin 0 1o 1 Ta BimoOpaxkye iMOBipHiCTh IPOrpeCcyBaHHSI
KC: uynm 6mikye 3Ha4eHHS TPOTHO30BaHOi iIMOBIpHOCTI 10
ONVHMUIII, TUM BUIlLe pu3uK mporpecyBaHHsg KC y xBopux
XKiHok Ha I'T, k110 3HaYeHHsT KoedillieHTa pU3UKy 3HaX0-
IUThCS B aiana3oHi Bix 0 go 0,5, poOUThCS BUCHOBOK, 1110 Y
TAali€HTKX HU3BKUI PU3KK MTPOrPECYBaHHS 3aXBOPIOBAHHS,
SIKIIO pu3uK nepesuliye 0,5 o 0,8 — pu3MK nporpecyBaH-
Hs1 KC cepemHiii Ta Oibiie 0,8 — BUCOKUIA.

[IporHo3 3anexHoi 3MiHHOI KoeillieHTa pU3UKY BU-
HUKHEHHS Tskkoro ctyreHss KC odikyBaBcsl 3 BUCOKUM
cTyrneHeM iMoBipHOCTI y 69 (47,26 %) xiHok 3 I'T, i3 cepen-
HiM cTyrneHeM iMoBipHocTi — y 52 (35,62 %) xinok 3 I'T ta
3 HU3bKUM CTyIeHeM iMoBipHOCTI — y 25 (17,12 %) XiHOK
3T

3a po3p0o0IeHOI0 MaTeMaTUYHOIO MOJIEJIeI0 IIPOTHO3Y-
BaHHs TspKKoro nepebiry KC y xinok 3 I'T mporHo3zoBaHe
3HaYeHHs KoedillieHTa pU3MKy BUHUKHEHHS TSKKOI (hop-

EE] Workbookl™® - Regression Summary for Dependent Variable: Pusuk KC (05_03_2021_aaHi)
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mu KC Bucokoro cryneHs 6yio BusHaueHo y 72 (49,32 %)
XKiHok 3 I'T, mo miaTBepIKy€e BUCOKY UYyTJIUBICTh IIPOTrHOC-
TUYHOI Mozeni. JloBeneHa TakoxX BMCOKa TOYHICTb MaTe-
MatudHoi moaem y 58 (39,73 %) XiHOK, B SIKMX IIPOTHO-
3yBasioch BUHUKHEHHSI KC TSIKKOTO CTYIeHs 3 cepelHiM
cryneHeM imMoBipHocTi. ¥V 16 xiHok (10,95 %), xBopux Ha
I'T, mporno3oBano BuHnukHeHHsI KC 3 HU3BKUM CTyIIeHEM
iMOBIpHOCTI.

BinmoBigHicTh TPOTHO30BaHUX PE3YJIBTATIB TEOPETUU-
HO OYiKyBaHUM Y TPYIIi BUCOKOTO PU3UKY 3a(iKCOBAHO Y
104,37 %, cepearboro — y 94,73 %, HU3bKOTO PU3UKY — Y
89,65 % BUMAKIB, 1110 MiATBEPIKYE BUCOKY ITPOTHOCTAY-
HY TOYHICTb JaHOI MaTeMaTW4YHOI Momdemi. SKicTh 3armpo-
TMOHOBAHOTO CITOcOOy Oysia mepeBipeHa Ha MpaKTULi IIpu
nporHo3yBaHHiI pu3nKy KC TSKKOro crymeHs y KiHOK
eprUMeHOMNay3HOro BiKy, xBopux Ha [T, ki mpoxomuan
0o0CTexXKeHHS Ta JIIKyBaHHS Yy BiIiJIeHHI €HIOKPWHOJIOTI1
Ta €HIOKPUHOJIOTIYHOMY AHWCIAHCEpPi YHiBEpCHTETCHKOI
nmikapHi M. TepHOMOIL.

O6roBopeHHs

3a pesyJbpraTaMy HaIIMX TOCIIIXKEeHb, 3 aHAJi3y KOoe-
GilieHTIB perpecii J0ricCTUYHOI MAaTEMaTUIHOI MOJIEJTi BH-
IJIMBAE, 110 HAWOUIBII 3HAYYIIUM MPEAUKTOPOM PUBUKY
TskKkoro nepediry KC Oyma HasgBHICTh 3axBoproBaHb 1113
B aHaMHe3i, 30kpeMa ['T. AHajoriuti pe3yabTaTi OTpUMaHi
mociaigHukaMmu Subrat Panda ta Ananya Das, ski BusBmim
30iIbIIeHHS YacToTh po3BUTKY KC cepen xBopux 3 mato-
norieto 1113, oco6imBo 3 aBTOIMyHHUM TUpeoinuToM [7].

HactymHuM BaroMum TpenuKTOPOM PU3MKY BUHMK-
HenHsg KC Oyna ¢i3smyHa aKTUBHICTH XKiHOK. AKTHUBHUMA
croci6 XuUTTA Ta (i3MdyHA aKTUBHICTD ITiI 9Yac MeHOIIay3-
HOTO TIepexomy, SIK i B iHIII Mepioan XXUTTS XKiHKH, TIOKpa-
IIYIOTh 3arajbHY SIKiCTb XXUTTS Ta JIOMOMOTAIOTh 3HU3UTH
piBeHb cTpecy. 3a pe3yabraTaMy IOCIiIKEHHSI aBCTpaiii-
CBbKMX BUYEHMX, BUKOHAHHS JTO30BaHUX (DiZMUHMUX BIIpaB
Yy MEHOITay3HOMY IepioJli MOKpallly€e AKiCTh CHY Ta 3MEH-
IIIy€ TIPUILIMBY — OIHI 3 HAWOLIBII MOMMPEHNX KITiMaK-
TepUIHMX CHUMIITOMIB Yy XiHOK [8]. AMepMKaHCHKi BUEHi
BCTAaHOBWJIM, IO PEeryysIpHi (hi3nMuHi HaBaHTaXKEHHsI, 30-
Kpema Iiora, i3ma Ha BeJIOCHUIIe[i a00 TUIaBaHHSI MOXYTh
OYTH KOPUCHOIO Teparli€lo I 3MeHIIeHHSI TTPOsIBiB Ba3o-
MOTOPHUX CUMITOMIB y Iepion MeHoray3u [9]. diznuna
aKTHBHICTb Ta MiATPUMKA HAJIEXKHOI MacH Tijla € OCHOBHU -
MU paKTOpaMu 3aIlo0iraHHs PO3BUTKY CepPLIEBO-CyIMHHOI
MaTOJIOTii, OCTEONOPO3Y, LIYKPOBOIO AiadeTy B 3KiHOK Y Ie-
puMeHoray3Homy Bili [10]. HaBemgeHi mocmimkeHHs Imim-
TBEPIKYIOTh PE3YJbTaTH HAIIUX CIIOCTEPEKEHb CTOCOBHO
3HAYE€HHS BIUIMBY (Di3MUHOI aKTMBHOCTI B IIPOrHO3YBaHHI
TSIKKOTO I1epe0iry MeHOoIay3HUX ITOpyIIeHb y XiHok 3 ['T.

Joka3iB mpo MOTEeHLIMHUI BIUIMB (PaKTOPiB HABKO-
JIMIITHBOTO CepeNoBHUIlAa Ha Yac HACTaHHS MEHOIay3U Bce
111e HeAOCTAaTHBO, IIPOTE AESIKi JOCTiITHUKY MOBiIOMJISIIOTh,
110 TIPOXKMBAHHS MOOM3Y 3eJIEHUX HacalKeHb MTOKpaILye
(bi3UYHUN Ta ICUXIYHUI CTaH 3M0POB’ S KiHOK MEPUMEHO-
nay3Horo BiKky. JIBaaLsiTupiuHe eBpoIieiicbKe TOCTiIKEHHS
(ECRHS), ake Bkiouano 1955 xiHok, 3 skux 1224 Oyiau
MEHOMAy3HOI'O BiKY, IIPOTSATOM Iepioay AOCTiIKEHHS I10-

Kazajo, IO XKUTTS B €KOJOriYHO YMCTUX palioHax acolli-
I0BajIOCs i3 Mi3HIIIMM HacTaHHSIM MeHomay3u Ha 1,4 poky
[11]. Taki maHi MiATBEPIXKYIOTh pe3yabTaTU HAIIUX CIIO-
CTEpeXEeHb 100 BIUIMBY HECHPUSTIMBUX €KOJOTIYHUX
YMOB TIPOXMBAaHHS Ha TMPOTHO3YBAHHS PU3MKY TSKKOTO
nepebiry KC. OTxe, cTaH cydyacHOI €KOJIOTii MOXKHa po3-
[ IaTH SIK BaXJIMBUUM MTPEAMKTOP PO3BUTKY MepeayacHUx
cumnTomiB KC.

3HauymuM ¢akTopoM pu3uKy BUHUKHEeHHSI KC Tsok-
KOIO CTyIleHs Oyyia HasiBHICTh XPOHIYHOTO CTPECy B aHaM-
He3i Ta TPUBOXKHOCTI. ¥ IepuMeHoI1ay3i B XKiHOK CIIOCTepi-
ra€THCS 3HVKEHHS BMICTY eCTpaaiofy i MiIABUILEHHS PiBHS
TOHAIOTPOITHMX TOPMOHIB, 3HAYeHHS IKUX Y po3BUTKY KC
He mimisarae cymHiBaMm [12], 1110 MOXe CynpOBOIXKYBaTUCS
3POCTaHHSM YacTOTU JEMPECUBHUX CTAHIB Ta BiIUYTTIM
TpuBoru [13, 14] y *kiHOK y Billi MEHOMAy3HOI'O MEPEXOIy.
OkpeMi TOCTiIKEeHHS MiATBePIKYIOTh B3aEMO3B’SI30K MixX
HasIBHICTIO XPOHIYHOTO CTPECY B aHAMHe3i Ta BUPaXKeHUMU
KJaiHiyHuMuy nposiBamu KC [15].

Binomo, 110 y XiHOK, $IKi MaJisiTh, MEHCTpyaJbHUM
LIMKJI KOPOTILIMI 3a paxyHOK 3MEHILEeHHSI Moro (oiiky-
JISIpHOI (ba3u, i MeHoITIay3a HACTYIIa€ IIBUIIE Ha AeKiabKa
pokiB. TakoxX BCTaHOBJIEHO, 1110 XiHKM, SIKi MaJIsITh, MAalOTh
OifbII HU3BKI PiBHI aHTHUMIOJIEPOBOIO TOPMOHY Ta iHTi-
0iHy B, sKi BimoOpaxaloTh CTapiHHS SIEYHUKIB Ta (OTiKY-
napHuit pe3eps [16]. Ananiz 17 gocmimkeHb i3 ceMu KpaiH
(ABcrpanis, lanis, @panuis, SAnonis, [Iseuis, Benuko-
oputanis, CIIIA) mokasaB, 110 WMOBIPHICTH CKOPIllLIOTO
PO3BUTKY MEHOMAay3M IIOB’s3aHa 3 iHTEHCHBHICTIO, TpHU-
BAJIICTIO Ta OLIbII paHHIM MOYaTKOM KypiHHS. TpuBaicTh
KYPiHHSI € BATOMUM MPEIUKTOPOM IepeadacHOl Ta paHHbOI
MEHOIMay3M, a BiIMOBa Bill KypiHHSI 3HIKYE PU3UK IIepe-
yacHoi MmeHomnay3u [17].

37I0BXXMBaHHS aJIKOTOJIEM YacTillle Bil3HAvya€eThesl ce-
pen YOJIOBiKiB, OTHAK OCTaHHi CTAaTUCTUYHUI aHaJli3 Mo~
Kasye, 1110 30iJIbIIIEHHsT HAAMIpHOTO BXWBaHHSI aJIKOTOJIIO
CIIOCTEPIiraeThcsl TakoxX cepen kiHok [18]. 3a octanHi 10
POKiB HaIMipHe BXKMBaHHS aJIKoroJito cepe xkiHok y CIITA
3pocio Ha 84 %, a y yonosikiB Ha 35 % BimmosinHo [19].
370BXXMBaHHSI aJlKOrojJieM BIUIMBA€E Ha PEMPOAYKTUBHY
(YHKIIi10, MEHCTpYaJbHY HUKJIIYHICTh Ta TOPMOHATbLHUI
piBeHb TPOTSATOM YCHOTO XXKMUTTSI, B TOMY YMCJi y >XKiHOK
MeHomnay3Horo Biky [20]. ITix yac mepumeHonay3u piBHi
ecTpaliosy Ta MPOrecCTepOHYy CIOYaTKy KOJMBAKOTHCS, a
MOTIM MOCTYMOBO 3HWXKYIOThCS 10 HU3bKUX PIBHIB B TO-
ctMeHomnay3i. OKpiM TOpMOHAJIbHUX 3MiH, MOB’SI3aHUX 3
MEHOIIay3HUM IIEPEXONOM, L€ ONHUM BaxJMBUM (PakTo-
POM 3JIOBXWBAaHHS aJIKOTOJIEM Y XiHOK € HasIBHICTb Hera-
TUBHOTO HACTPOIO, PETYJISIPHOIO CTpecy Ta aenpecii [21].
AHaJi3 JiTepaTypu MiATBEPIKY€E pe3yJIbTaTh MPOBEAESHOTO
HaMM JIiHiAHOTO perpeciiiHoro aHaizy 3 BUIIIEHHIM Hall-
OinblI 3HAUYIIMX (DaKTOPiB pU3KUKy BUHUKHEHHsT KC TsK-
KOTO CTYTEHS Y XKiHOK.

BinnoBigHicTh MPOrHO30BaHUX PE3YJIbTATIB 0 TEOpe-
TUYHO OYiKYBAHUX y TPYIi BUCOKOTO PU3UKY 3aPEECTPO-
BaHo y 104,37 %, cepennboro — y 94,73 %, HU3BKOTO
pusKuKy — y 89,65 % BUITAIKiB, 110 MiATBEPIKYE BUCOKY
MPOrHOCTUYHY TOYHICTH 1i€1 MATEMAaTUYHOI MOJIEJI.
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BucHoBKMU

Po3pobneHunii aaroput™ Ta MaTeMaTUIHa MOJEIb TTPO-
rao3yBaHHsI KC tsoxkkoro cryrens Ha doHi I'T € Bucokoin-
(G opMaTUBHUMU i TAIOTh MOXJIUBICTh 3aBYaCHO BU3HAYUTH
KOHTUHTEHT XiHOK 3 BUCOKOIO MMOBiIpHiCTIO BUHUKHEHHSI
KC tszxxoro crymnens. Lle BinmoBigHo 3MEeHIINTD KiJIbKiCTh
JKiHOK 3 JaHOIO ITaTOJIOTIi€I0 Y TIepio iX HalOUIBIIOI COIIi-
aJIbHOI aKTMBHOCTI Ta HAIacTb MOXJIMBICTH 3a3[ajieriib
MIPOBECTH iHAWBIMyaTizoBaHi MpodiTaKTUIHI 3aX001 3 Me-
TOIO 3a100iTaHHS PO3BUTKY JAHOI ITaTOJIOTII.

Kouduikr inrepeciB. ABTOpM 3asiBASIOTH PO BifCYT-
HiCTh KOHQJIKTY iHTepeciB Ta BjacHOiI (hiHaHCOBOI 3alli-
KaBJICHOCTI ITPY MiATOTOBII JaHOI CTATTi.

Indopmanis npo dinancyBanns. PoboTy BUKOHAHO B
pamkax HJIP TepHOmiIbChbKOro HAIliOHAIBHOTO MEINIHO-
ro yHiBepcuteTy imeHi 1.41. [opbaueBcrkoro MO3 Ykpainu
«Komop0binHi cTaHM B KJIiHiIli BHYTPIllIHiX XBOpOO Ta mpak-
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Predicting the risk of severe menopausal syndrome
in perimenopausal women with hypothyroidism

Abstract. Background. Every year the number of menopausal
women increases. At this age, the prevalence of hypothyroidism
(HT) reaches its peak. The problem of menopausal syndrome
(MS) is relevant for patients with HT, concomitant endocrine
disorders create a background for combination with dyshormonal
factors. The purpose of the study: to propose an approach to pre-
dicting the risk of severe MS in perimenopausal women with HT
according to the developed algorithm and mathematical model.
Materials and methods. To predict the development of MS, 146
perimenopausal women with autoimmune HT were surveyed.
Using multiple regression analysis, a prognostic model of the risk
of severe MS was created. Results. Logistic regression analysis re-
vealed the following most significant multicollinear risk factors
for MS: smoking, alcohol consumption, adverse environmental
conditions, physical activity, history of stress and anxiety, thy-
roid disease. A correlation matrix with calculation of regression

coefficients and coefficient of determination was constructed, a
mathematical model was created to determine the risk factor for
the progression of MS. The predicted value of the risk factor for
severe MS with a high degree of probability was determined in 72
(49.32 %) women, with an average probability — in 58 (39.73 %),
and with a low probability — in 16 women (10.95 %) with HT.
The correspondence of the predicted results with the theoretically
expected ones in the high-risk group was recorded in 104.37 %, in
the average-risk — in 94.73 %, and in the low-risk — in 89.65 %
of cases. Conclusions. The developed algorithm and mathemati-
cal model for predicting severe MS on the background of HT are
highly informative and allow determining in advance the group of
women at high risk of severe MS for the timely implementation of
appropriate preventive measures.

Keywords: menopausal syndrome; women; hypothyroidism; pre-
diction; mathematical model
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Serum WNT-induced
secreted protein 1 level
as a potential biomarker
for thyroid nodules

Abstract. Background. Thyroid nodule (TN) is a common thyroid disease worldwide, and it has increased
significantly last decades. Most TNs are usually incidental findings of asymptomatic, benign lesions discovered
by imaging modalities performed for reasons unrelated to thyroid diseases. The purpose of this study was to
investigate the value of serum WNT-induced secreted protein 1 (WISP1) level as a supporting biomarker to
perform differential diagnosis of benign and non-benign thyroid nodules. Materials and methods. The study
was completed with the 89 patients undergone fine needle aspiration biopsy and 43 controls. The patients
were composed of 96 (72.7 %) females and 36 (27.3 %) males. And they were divided into 2 group according
to the Bethesda cytological evaluation as Benign (Bethesda 2) and Non-Benign (Bethesda 3-6) groups. Their
serum WISP1 levels were measured by an ELISA method. Results. There were 58 (43.9 %) patients in Benign
(Bethesda 2) and 31 (23.5 %) in non-Benign (Bethesda 3-6) groups. In the contrary nodule size was bigger in
the Non-benign group than that benign group (p = 0.006). The serum WISP1 level in the Benign (Bethesda 2)
group was significantly higher than that in the and Non-Benign (Bethesda 3-6) group, and controls (p < 0). The
difference between benign and non-benign group accordingly to their echogenicitiy was significant (p < 0.05).
In benign group there was 76.9 % mixed echoic nodules, 76.7 % isoechoic nodules 68.4 % isohypoechoic
nodules and 35.7 % hypoechoic nodules. In the non-benign group, the highest hypoechoic echo (64.3 %), the
least mixed echo (23.1 %), while in the benign group, the most mixed echo (76.9 %), the least hypoechoic echo
(35.7 %) was present. There was no relation between WISP1 levels and echogenicity with Kruskal-Wallis H
test. Conclusions. According to the preliminary results of current study, addition of serum WISP1 measure-
ment to the differential diagnostic work-up of thyroid nodules patients may provide supportive information.
In thyroid nodules patients with Benign (Bethesda 2) category of cytological evaluation, a higher level of serum
WISP1 may support cytological diagnosis.

Keywords: thyroid nodule; thyroid ultrasonography; fine-needle aspiration biopsy; WISP1

Introduction

Thyroid nodule (TN) is a common thyroid disease
worldwide, and it has increased significantly last decades [1].
Most TNs are usually incidental findings of asymptomatic,
benign lesions discovered by imaging modalities performed
for reasons unrelated to thyroid diseases. Thyroid nodules
are detected clinically in 5 % of females and in 1 % of males
in non-endemic areas. Thyroid malignancy can be detected

in up to 15 % of these nodules due to gaining malignancy
[2, 3] therefore, the thyroid surgeon is dependent on diag-
nostic studies to decide when surgery is necessary [4].

In order to further evaluate these nodules, fine-needle
aspiration (FNA) is widely accepted as the primary diag-
nostic tool for the evaluation of TNs owing to its simpli-
city, safety, and cost-effectiveness [5]. FNA biopsy (FNAB)
remains to be mandatory and valuable method used in the
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evaluation of TNs, but it is still not sufficient as a standard
process. Many studies have shown high rate of FNAB speci-
ficity (86—100 %) and sensitivity (93—100 %), as well as low
rate of false-negative results (3—6 %) [2, 6]. The quality and
quantity FNAB applied has been maximized according to
the Bethesda cytological evaluation system. A preoperative
FNAB should provide all clinical data that can shape the
best and appropriate individual treatment for each patient.
Yet, the precisely differentiating benign and malignant no-
dules is crucial and directly related to an accurate manage-
ment [2, 7].

With technological advancements, diagnostic capabi-
lities of ultrasonography (US) are considerable increased
during diagnostic and follow-up procedures as well as gui-
dance during FNAB. Despite the wide application of FNA,
the diagnostic yield is limited to 80 to 99 %. Undetermined
cytological results always result in confusion and the use of
repeated FINA after a non-diagnostic result is still questio-
nable [8, 9]. There is a need new diagnostic tools to reduce
unsatisfactory diagnostic results. Within this context, there
is a need to the development of a clinically meaningful diag-
nostic biomarkers to obtain additional clinical data useful
for differential diagnosis of TNs without higher cost and in-
creased risk for patients.

Various molecular tests are used to determine whether
patients with thyroid nodules that result in indeterminate
FNA have cancer. B-Raf proto-oncogene (BRAF), Rat sar-
coma viral (RAS) include KRAS, HRAS, NRAS point mu-
tations and ret proto-oncogene (RET/PTC), peroxisome
proliferator-activated receptor gamma (PAXS8/PPARYy)
rearrangements are the most commonly used molecu-
lar panels for this purpose. These molecular tests increase
the diagnostic power of FNA and thus help to learn more
about the biological behavior of the tumor preoperatively
[10]. However, no relationship was found between BRAF-
V600E KRAS, NRAS mutations in the study conducted by
0.. Ozdamar et al. in thyroid cancer patients with Hashi-
moto’s disease [11].

Because molecular tests are not easy to access, expensive
and patients are not willing to use an invasive method such
as biopsy, the search for biomarkers that can be easily detec-
ted in serum has recently become popular. For this purpose,
many biomarkers such as circulating miRNAs, platelets, se-
rum calprotectin, matrix metalloproteinase (MMP), Mid-
kine pleiotropic growth factor, vascular adhesion protein 1
(VAP-1), galectin-3 and interleukins (IL-6, 8, 10) etc. have
been investigated to distinguish benign and malign nodules
[12].

Up to now, there is no reliable biomarker used to get in-
formation about nature of TNs. Among the potential signal
transduction growth factors, Wnt inducible signaling path-
way protein 1 (WISP1), defined also Cellular Communica-
tion Network (CCN4), is a member of the connective tissue
growth factor/cysteine-rich 61/nephroblastoma overex-
pressed family. It is one of the secreted matricellular proteins
in the extracellular matrix and has many cellular functions
in a highly tissue-specific manner, from cell survival to pro-
liferation. Interestingly, elevated WISP1 expression has also

been observed in a variety of cancers such as gastric, colon,
lung, liver, and breast cancers and melanoma further con-
found the role of WISP1 in carcinogenesis [13—15].

We hypothesized that WISP1 could be involved in the
development of thyroid tumors and investigated the value
of serum WISP1 in patients undergone FNAB followed by
Bethesda cytological evaluation. As far as we know, no pre-
vious study has evaluated the association of serum WISP1
value with Bethesda cytology criteria of TN patients. The
objective of this study was to search the value of serum
WISPI level as a supporting biomarker to perform diagnos-
tic work-up of benign and malignant TNs.

Materials and Methods
Patients

The Human Research Ethics Committee of our institution
(Registry No: 2019-02/06) approved this study. All patients
provided their informed consent before diagnostic proce-
dures. Ultrasound guided FNAB was conducted according
to relevant guidelines and regulations. Fine-needle aspira-
tion biopsy accompanied by US was applied to eligible pa-
tients with normal TSH who applied to our department for
the evaluation of thyroid nodules between January 2019 and
July 2019. The patients with diabetes mellitus, obesity (body
mass index > 30), chronic kidney disease, chronic heart di-
sease, chronic liver disease, rheumatological disease, can-
cer and smoking were excluded from the study. The control
group included people who applied to find out if they had
nodules, but no nodules were detected. The control group
also did not have any chronic diseases or habits mentioned
above.

Briefly, FNAB was performed using a 27-gauge needle
and a 20-ml syringe under US guidance for all nodules big-
ger than 1 cm and nodules smaller than or equal to 1 cm
with at least one suspicious US finding. FNAB samples were
arranged as smears after air-dried.

Cytological evaluation of FNAB specimens was con-
ducted in accordance with the Bethesda System for Re-
porting Thyroid Cytopathology in 2008 [7]. There are six
group according to cytological classification: Bethesda 1,
non-diagnostic; Bethesda 2, Benign; Bethesda 3, Atypical
of undetermined significance/follicular lesions of undeter-
mined significance; Bethesda 4, Follicular neoplasm/sus-
picious for follicular neoplasm; Bethesda 5, Suspicious for
malignancy; and Bethesda 6, Malignant [16]. In this study,
cytology data were presented in the following subsets: Be-
nign (Bethesda 2), non-benign (Bethesda 3—6).

Measurement of WISP1

After overnight fasting, blood samples were collected
from all participants into red top tubes (Becton Dickinson,
Oxford, UK). Samples were taken on the day of admission
to the hospital. The serum sample tubes were allowed to clot
before centrifugation. After centrifugation at 4 °C for 15 min
at 3.500 rpm, the serum was aliquoted and immediately fro-
zen at —40 °C.

Serum WISPI levels measured by Abbkine ELISA kit
(China). According to the ELISA kit procedure, the fol-

Tom 17, N2 3, 2021

www.mif-ua.com, http://iej.zaslavsky.com.ua 43



OpuriHaAbHI AoocAiaxeHHs /Original Researches/

[ d ]

lowing operations were carried out respectively: standard
working solutions were prepared in 5 Eppendorf tubes with
concentrations of 480, 240, 120, 60, 30, 15 picograms per
milliliter (pg/mL), respectively. 50 pL standards were added
to the ELISA plate and 40 pL sample diluent was added to
the remaining parts. Ten ul samples were added to the wells
with sample diluents. Plate was covered and incubated at
37 °C for 45 min. Plate was washed 5 times with washing
solution. Then 50 pL of HRP-conjugate was added to all
wells and then it was placed at 37 °C for 30 min. Plate was
washed 5 times with washing solution and 50 ul chromogen
solution A and 50 pL chromogen solution B was added. It
was incubated for 15 min at 37 °C, protected from light.
50 pL of stop solution was added to each well. Absorbance
values were read at 450 nm. Concentrations of samples were
calculated according to the absorbance values of the stan-
dards, the amount of WISP1 was calculated in pg/mL.

Statistical analysis

SPSS 25.0 (IBM SPSS Statistics for Windows, Version
25.0. Armonk, NY: IBM Corp.) package statistics program
was used to analyze the data obtained in the study. Before the
analysis and evaluations, the compatibility of the obtained
data with the normal distribution was tested by performing
Histogram and One Sample Kolmogorow-Smirnow test,
and it was observed that the data did not have a normal dis-

tribution feature. For this reason, besides the frequency dis-
tributions, non-parametric tests (Chi-Square, Mann-Whit-
ney U test and Kruskal-Wallis tests) were used. ROC analysis
was used to determine the cut-off point to predict benign
and non-benign nodules with WISP1 levels. A p value of
< 0.05 accepted as statistically significant.

Results

The study was completed with the 89 patients under-
gone FNAB and 43 controls. The patients were composed
of 96 (72.7 %) females and 36 (27.3 %) males. The controls
consisted of 28 (65.1 %) females and 15 (34.9 %) males. We
divided the patient Benign (Bethesda 2) and Non-Benign
(Bethesda 3—6) groups according to the FNAB results. Be-
nign group consisted of 58 (43.9 %) and non-benign group
consisted of 31 (23.5 %) patients. There was no difference in
terms of age and sex among Benign, non-Benign and Con-
trol groups. Selected demographic characteristics of patients
undergone FNAB were presented in table 1.

According toWISP1 levels, there is statistically signifi-
cant difference between benign and non-benign groups.
Mean WISP1 level in Benign group is 302.165 + 88.760,
197.295 + 48.970 pg/mL in non-Benign group and
234.12 £41.39 pg/mLin control group. In the Benign group,
the mean level of WISP1 level in women is 286.40 + 143.73
and 317.93 + 33.79 pg/mL in men. In the non-Benign

Table 1. Demographic characteristic of the participants

Group
Parameters - : a sd P
Control Benign Non-Benign
n 28 46 22
Female
% 29.2 47.9 22.9
Sex 2.571 2 0.276
n 15 12 9
Male
% 41.7 33.3 25.0
n 9 6 6
20-35
% 42.9 28.6 28.6
n 17 21 7
36-50
Y% 37.8 46.7 15.6
Age 5.838 6 0.442
n 9 19 12
51-65
% 225 47.5 30.0
n 8 12 6
66+
Y% 30.8 46.2 23.1
Table 2. WISP1 levels according benign and non-benign groups
Sex Variable n Mean Mean Rank SS KW p
Control 28 234.12 41.93 173.22
Female Benign 46 286.40 58.86 143.73 12.931 0.002*
Non-Benign 22 185.70 35.20 743.69
Control 15 274.05 16.7 52.61
Male Benign 12 317.93 23.88 33.79 5.014 0.082
Non-Benign 9 208.00 14.22 18.67

Note: * — p < 0.05.
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group, the average level of WISPI is 185.81 = 76.19 in wo-
men and 208.78 £ 21.15 pg/mL in men While WISP1 level
is higher in benign group, it’s lower in non-benign group
(p = 0). This significant difference between benign and non-
benign groups is related to the higher WISP1 level in wo-
men. In addition, in the ROC analysis, WISP1 cutoff value
was found to be 231.24 pg/mL with 73 % sensitivity, 63 %
sensitivity and 69 % accuracy respectively. Patients with
WISP1 levels above 231.24 pg/mL are more likely to be be-
nign than non-benign. Although WISP1 levels were higher
in men in group benign, it was not statistically significant.
Mann Whitney U test results used to analyze whether the
test results of the patients participating in the study show
a significant difference according to the WISP1 levels are
given in table 2. Figure 1 depicts the serum WISP1 levels of
patients with TNs categorized as Benign (Bethesda 2) and
Non-Benign (Bethesda 3—6) groups and controls.

There is a statistically significant difference in Thyroid
Stimulating hormone (TSH) levels in patients Benign and
non-Benign groups (p < 0.05). Mean TSH level in non-Be-
nign group is 2.5 TU/ulU/mL and 1.9 in Benign group. Ac-
cordingly, while TSH level is significantly lower in benign
group than in non-benign group (p = 0.048) (table 3).

There is significant difference in nodule size and
nodule count between benign and non-benign groups
(p <0.006). The average nodule size in Non—Benign group
i8$22.92 + 16.74 mm and 18.57 £+ 7.60 mm in Benign group.
The size of nodule significantly smaller in benign group than
the non-benign one. Similarly, the count of nodules also
shows a statistically significant difference between benign
and non-benign groups (p < 0.006). While nodule numbers
in Benign group is 2.64 + 1.77, it is 1.92 £ 1.95 in Non-Be-
nign group. The nodule number is higher in benign group
than in the non-benign group (table 4). There is no relation-
ship between nodule number and nodule size with WISP1
levels in Sperman Rho test.

The difference between benign and non-benign group
accordingly to their echogenicitiy was significant (p < 0.05).
In benign group there was 76.9 % mixed echoic nodules,
76.7 % isoechoic nodules 68.4 % isohypoechoic nodules
and 35.7 % hypoechoic nodules. In the non-benign group,
the highest hypoechoic echo (64.3 %), the least mixed echo
(23.1 %), while in the benign group, the most mixed echo
(76.9 %), the least hypoechoic echo (35.7 %) was present
(table 5). There was no relation between WISP1 levels and
echogenicity with Kruskal-Wallis H test.

Table 3. TSH levels in Benign and Non-Benign Groups

Variable Mean Mean rank SS V4 p
Non-benign 2.50 46.88 1.51
TSH Levels - -1.976 | 0.048
Benign 1.91 36.02 165

Note: Whether the variables show the first distribution or not has been tested; Skewness values were not found bet-
ween 1.5 and +1.5 (-1.53/0.16) and it was accepted that there was no first distribution (Tabachnick and Fidell, 2013).

Table 4. Nodule Size and Nodule Count in Benign and Non-Benign Nodules

Variable n Mean Mean rank SS V4 p
) Non-benign 25 22.92 39.44 16.74
Nodule Size - —2.769 | 0.006
Benign 53 18.57 39.53 7.60
Non-benign 24 1.92 28.96 1.95
Nodule Count - —2.769 0.006
Benign 53 2.64 43.55 1.77
Table 5. The Relationship Echogenicity with Benign and Non-Benign Groups
Groups
Parametres - - Total
Non-benign Benign
n 3 10 13
Mixed echoic
% 23.1 76.9 100.0
) n 7 23 30
Isoechoic
- % 23.3 76.7 100.0
Echogenicity
. n 6 13 19
Isohypoechoic
% 31.6 68.4 100.0
. n 9 5 14
Hypoechoic
% 64.3 35.7 100.0
n 25 51 76
Total
% 32.9 67.1 100.0

Notes: p = 0.044, y* = 8.075, df: 3.
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Discussion

To the best of our knowledge, current study is the first
evaluation of diagnostic value of serum WISP1 in TN pa-
tients. The study was completed with the 89 patients un-
dergone FNAB and 43 controls. We divided the patient and
groups according to the FNAB results. The patients with
Benign (Bethesda 2) category possessed meaningfully hig-
her levels of serum WISP1 compared to that of the controls
and Non-Benign (Bethesda 3—6) patients.

During diagnostic work-up of TNs, with US examina-
tion, to determine nature of the TN as benign or malign
is not easy in many clinical conditions before decision to
surgical intervention. Need for surgical intervention of
TN is considerably decreased in last decades after success-
fully performed FNAB; however, yet it is not clear how to
manage long-term follow-up of these patients. One of the
important concerns during this follow-up is the possibility
of benign to malignant transformation that is a subject of
research recently [17]. For shedding light on this subject,
Arora et al. conducted a retrospective study investigating the
status benign to malignant transformation of thyroid tumors
[17]. They noted that the review of our their 10-year expe-
rience with thyroid tumors including also screening of some
cytological and molecular tumor markers revealed that the
rate benign to malignant transformation of thyroid tumors
was 2 % in their series.

Generally, FNAB is recommended for TNs of 10 mm
or larger in diameter, presenting with a high- or interme-
diate-suspicion pattern on ultrasonography; TNs 15 mm
or larger in diameter, showing a low-suspicion pattern on
ultrasonography; and TNs 20 mm or larger in diameter,
presenting with a very-low-suspicion pattern on ultrasono-
graphy. During first evaluation, TNs considered to be suspi-
cious by medical history or ultrasonographic characteristics
should be considered for FNAB when their size is less than
10 mm in diameter [5, 18].

For the appropriate management of patients with TNs,
US and FNAB are accepted as the most useful diagnostic
modalities. The possibility of malignancy increases signifi-
cantly with the higher Bethesda rating [19]. Hence, it is use-
ful for the clinicians to be able to predict the possibility of
the cytology results. The large-scale use of FNAB in TN pa-
tients during surgical evaluation has resulted in an increase
in malignant types of specimens as revealed after thyroidec-
tomies by more than 50 %, and additionally, the number of
TN patient’s undergone surgery has decreased by 50 % [2].

An identification of malignancy in TNs can reduce
missed diagnosis and delayed management, avoiding also
surgery for benign TNs, thus decreasing the physical and
psychological burden of malignancy. Within this context,
since the features of atypical benign and malignant TNs
may overlap on routine US [20]. We need new diagnostic
modalities to improve our diagnostic capabilities. A rela-
tionship with malignancy was found if the level of midline
pleotropic growth factor used to distinguish benign and ma-
lignant nodules was higher than 323.12 pg/mL, its sensitiv-
ity, specificity, and diagnostic accuracy rates of 75.70, 75.00,
and 75.31 %, respectively [21]. In another study performed
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Figure 1. Serum WISP1 levels of patients with TNs

categorized as Benign, Non-Benign (Bethesda 3-6)

and controls. Serum WISP1 level of patients in Benign

group was significantly higher than that in the Non-
Benign and control groups (p < 0.001)

with vascular adhesion protein-1 (VAP-1), the cutoff was
found to be 456.6 ng/mL and it was found that the VAP-1
level was lower in patients with thyroid cancer than in
healthy individuals without benign nodules with a specificity
of 77.4 % and a sensitivity of 66.7 % respectively [22].

Similar to the VAP-1 study mentioned above, we found
that WISP1 levels were significantly lower in the non-benign
group compared to the benign group in our study. Patients
with WISP1 levels above 231.24 pg/mL are more likely to be
benign than non-benign with 73 % sensitivity, 63 % sensiti-
vity and 69 % accuracy respectively. Therefore, we specula-
ted that if the basal levels of WISP1 levels are known in the
benign and non-benign groups, the change of these levels in
the future may be a sign of malignant transformation.

It is clear, that evaluation of the thyroid FNABs with the
Bethesda cytological evaluation system increases the reliabi-
lity of cytological diagnosis. However, the impact of Bethesda
application may vary among different institutions. Clinicians
need to consider the malignancy rate in the Bethesda catego-
ries in their hospitals to increase the accuracy of their investi-
gation and decision in the TN patients [23].

According to the results of the study of D.A. Kleiman
et al. the authors suggested that decisions about need of
FNAB may be based on the presence of suspicious US fin-
dings in order to exclude or confirm malignancy [24]. They
found that US findings that were significantly associated
with malignant diagnosis were microcalcifications, irregu-
lar shape, irregular margins and hypoechogenicity of a
nodule. They noted that even for smaller nodules of 10 mm
with high suspicious pattern, FNAB need to be considered
[24]. The US features of TNs in the patients in our study was
found somewhat in accordance with those results, although
the numbers of patients with these features did not allowed
the performance of statistical comparisons.

Ifthe FNAB contains at least six groups that produce ten
preserved follicular epithelium cells, accepted as sufficient
[7]. Bethesda category 1 cytology results from inadequate
sample collection with FNAB and is about 1.8—23.6 % of
FNAB results. In many studies, FNAB has shown its sen-
sitivity and specificity to prevent unnecessary surgical pro-
cedures, but the technique and the nature of the lesion are
very important for an adequate sample. Adequate sample
aspiration from sclerotic, calcific and cystic lesions is not an
easy procedure [6, 16].
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We think that adding a biomarker such as serum WISP1
giving information about benign or malign nature of TNs
may be helpful to reach a decision about a second FNAB.

WISPI1 gene expression has been shown to be rearranged
in diseases such as cancer, diabetic nephropathy, retinopathy
and fibrotic diseases. WISP1 is stimulated by the pathway of
WINT-1 and B-catenin thus contributes to tumorigenesis
[25, 26]. Many studies have demonstrated that WISPI is
related to different kind of tumor development. WISP1 per-
forms its effect using many signal paths, some of these are
those mitogen-activated protein kinase (MAPK), protein
kinase B (Akt), phosphatidylinositol 3-kinase (PI3K), Jun
N-terminal kinase (JNK), caspases, forkhead transcription
factors, sirtuins, c-myc oncogene, glycogen synthase kinase
3B (GSK-3pB), B-catenin, mammalian target of rapamycin
(mTOR) and microRNAs (miRNAs). Through these signal
pathways, WISP1 can affect and change the route of cell
death programs such as autophagy and apoptosis to protect
cytoprotection and tissue repair [27].

Excess gene expression of WISP1 regulates cell adhesion
of colon cancer and contributes to poor prognosis. WISP1
worsens the course of oral squamous cell carcinoma through
angiogenesis. In esophageal squamous cell carcinoma,
WISPI1 elevation plays a role as a marker of poor prognosis
and a regulator of tumor cell radio-sensitivity. These studies
vigorously suggest that WISP1 plays an important role in
tumor development of various tumors and might be use a
target molecule of tumor therapy [28]. WISP1 coordinates
cell proliferation, apoptosis, migration, invasion, and che-
motherapeutic resistance of glioblastoma [29].

High levels of WISP1 are associated with poor prognosis
in breast, esophageal and rectal cancers, while in melanoma
predicts poor outcome at low WISP1 levels [30—33]. In ad-
dition, L.L. Soon et al. demonstrated that overexpression of
WISPI in lung cancer inhibits metastasis, in vitro invasion,
and motility through Rac regulatory activation [34].

The mouse fibroblast which have over-expressed
WISP1, could not form colonies on the soft agar, but when
it was injected into the mouse it formed tumors. This sug-
gested that positive paracrine interaction is necessary for
tumor development and progression [21]. On the contrary,
the fact that H. Shao et al. shown WISP1 is lower in the
melanoma cells and fibroblasts activated by melanoma than
the fibroblasts in the surrounding tissue suggested the nega-
tive paracrine regulatory effect [33]. The crosstalk between
tumor cells and the tumor stroma has a considerable effect
on tumor progression. Tumor release some growth factors
and proteases that will stimulate stromal cells in the sur-
rounding tissues to create a suitable environment for tumor
cell progression [35]. This activated carcinoma-associated
fibroblasts (CAFs), secrete extracellular matrix proteins
and matrix degrading enzymes to regulate microenviron-
ment [35].

In colon cancer and in breast cancer WISP1 is upregu-
lated in CAFs more than in fibroblasts at the adjacent nor-
mal tissue [36, 37]. In many cancers WISP1 is accumulated
in the tumor stroma which around the cancer cells [22, 36—
39]. In an experimental animal study, it has been shown that

serum and tissue WISP1 levels are high in the early stages of
prostate cancer, and the severity of the disease increases with
the decrease in tissue and serum WISP1 levels. These studies
suggested that WISP1 can be used as a tumor marker such as
Prostate Specific Antigen (PSA) [33].

As aresult, WISP1 is a dual-acting molecule with an on-
cogenic effect in some tumors and suppressor in others [40].
Low levels in melanoma increased tumor progression [33],
while high levels in lung and prostate cancer suppressed
invasion and metastasis [40]. Similar to these cancers, low
WISPI levels were found to be associated with non-benig-
nity in our study.

Although this study has some limitations, whether
WISPI, which is used as a follow-up parameter in some
malignant cancers, can be used in the follow-up of benign
TNs needs to be considered. For this purpose, larger-scale
prospective studies are needed to suggest that WISP1 can
be used as a diagnostic tool for identifying TNs as benign or
malignant. Since recently have revealed a stable and marked
rise in the occurrence of thyroid cancer worldwide, the need
for biomarkers that may be useful for primary diagnosis
and follow-up of TNs in addition to the skilled aspiration,
skilled cytological interpretation and rational analysis of cy-
tological and clinical data.

Conclusions

Nowadays, transformation mechanism from benign
nodule to malignant nodule and affecting factors remain
elusive. WISP1 may serve as a potential molecular biomar-
ker for TNs. According to the preliminary results of cur-
rent study, addition of serum WISP1 measurement to the
differential diagnostic work-up of TN patients may provide
supportive information. In TN patients with Bethesda 2
category of cytological evaluation, a higher level of serum
WISP1 may support cytological diagnosis and long-term
follow up. In TN patients with other Bethesda categories of
cytological evaluation, a low level of serum WISP1 may sup-
port cytological diagnosis. Further studies need to be per-
formed to determine the predictive value of serum WISP1
as a candidate biomarker to differentiate benign and malign
TNs according to their final diagnosis after surgery.
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Cuposartkosum pieeHb WNT-iHAYKOBOHOro npoTteiny 1
SIK NOTEHLinHUI GioMapKep TMPEOTAHUX BY3AIB

Pestome. Axmyaavnicms. Bysnu mmTononioHol 3a1031 — IOLLK-
PEeHi TUPEOinHi 3aXBOPIOBAaHHS Y BCbOMY CBITi, Ta iX YyacToTa 3Ha-
YHO 3pOCJia 32 OCTaHHi IECATUIIITTS. BiIbIIICTh TUPEOITHUX BY3/TiB
3a3BUYAil BUITAJKOBO JIarHOCTYIOTHCS SIK O€3CMMIITOMHI 100pO-
SIKICHI YyTBOpPEHHSI, BUSIBJICHI METOIAMM Bidyastizallii, TpoBeIeHM -
MM 3 IIPUYUH, HE TIOB’SI3aHMUX i3 3aXBOPIOBAHHSIMU LIUTOMOMIOHOT
3aJ103U. Memoro 1aHOTO OCTiIKEHHST OYJI0O BCTAHOBUTU 3HAUEHHSI
piBHg WNT-innykosanoro nipoteiny 1 (WISP1) y cupoBariii kposi
SIK TOTIOMIXXHOTO OGioMapKepa Uil TTPOBEeACHHS ArdepeHIiaTbHOL
JIaTHOCTUKU JOOPOSIKICHUX Ta HEeTOOPOSKICHUX BY3JiB LIMTO-
nonioHoi 3ano3u. Mamepiaiu ma memodu. Y NOCITiKEHHI Opaniu
y4yacTb 89 MaifieHTiB, IKUM IMPOBEICHO TOHKOTOIKOBY acIlipalliitHy
Oiomcito, Ta 43 0cobu KOHTPOILHOI Tpymu. Cepel 00CTeXKeHUX KiH-
Kku cranoBuin 72,7 % ta 27,3 % — vonosiku. Bonu Gynu posnomi-
JIeHi Ha IIBi TPYNHU BiAMOBITHO MO LIMTOJOTIYHOI oliHKK Bethesda:
nob6posikicHi (Bethesda 2) ta HenoOposikicHi (Bethesda 3—6) yTBo-
peHHs1. PiBenb WISP1 y cupoBatiii KpoBi BUMiploBaJIi METOIOM
iMyHO(epMeHTHOTO aHalizy. Pesysvmamu. Y TpyIi 3 100posiKic-
Humu Bysnamu (Bethesda 2) Gymm 58 (43,9 %) mamienris, Ta 31
(23,5 %) — y rpyni 3 HenoOposikicHumu (Bethesda 3—6) Byzinamu.
YcTaHoBIEHO, 110 PO3MIp YTBOPEHb OYB OLIBIIMM Yy TPYIi 3 HEA0-

OpOSIKICHUMM By3J1aMU, HiX y TpyIii 3 1o6posikicuumu (p = 0,006).
PiBenbr WISP1 y cupoBariii KpoBi B TpyIi XBOpHUX i3 100pOsIKic-
Humu By3namu (Bethesda 2) OyB BiporigHo BUILMM, HIX y Ipyri 3
HenobOposikicHumu yrBopeHHssMu (Bethesda 3—6) ta oci6 KoHT-
posbHOi rpynu (p < 0). PizHULIST MiXX XBOPUMU 3 TOOPOSIKICHUMU
Ta HeTOOPOSIKICHUMM BY3JIaMHU BiAMIOBIHO JI0 1X €XOTEHHOCTI Oyna
sHauyioo (p < 0,05). ¥ rpyni 3 no6posikicHumu By3iaamu 76,9 %
YTBOPEHb Majii 3MilllaHy eXOre¢HHICTh, 76,7 % — Oynu i30exoreH-
HUMM, 68,4 % — i3orinmoexoreHHUMHU Ta 35,7 % — TIMOEXOreHHM -
MU. Y XBOpHUX i3 TOOPOSKICHUMM By3JIaMU Bi3HAYaJIMCSl HAUBU-
11a TinoexoreHHicTh (64,3 %) i HaliMeHIa 3MilllaHa eXOTEHHICTh
(23,1 %). He BcraHoBeHO 3B’13Ky MixX piBHssMU WISP1 Ta exoreH-
HicTIo 3a toromoroto kputepiro Kruskal-Wallis. Bucroexu. 3rinHo 3
pe3yJsTaTaMu TIPOBEIEHOTO TOCIiIKeHHsT, BUMiptoBaHHst WISP1 y
CHUPOBATLi KPOBi I03BOJISIE OTPUMATH TOAATKOBY iH(OpMALIiIo Ipu
nudepeHIiabHO-1iarHOCTUYHOMY aHalli3i MallieHTIB i3 By3jIamMu
LIUTOIOAIOHOI 3a/103U. bBifbll BUCOKUII piBEHb CUPOBATKOBOTO
WISP1 no3Bosisie minTBEpAUTH LIMTOJOTIYHMIA TiarHO3 Y XBOPUX 3
TOOPOSIKICHUMMY By3JIaMU IUTOTOAiIOHO1 3a103u (Bethesda 2).
KniouoBi ciioBa: Bysnu murononiGHoOi 3aJ103u; YIBTPa3sByKOBa
NiarHOCTHMKA; TOHKOTOJIKOBA acmipaiiitHa 6iomncis; WISP1
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AHTUTUPEOIAHI QHTUTIAQ
NpPn eKCTPATUPEOIAHNX ABTOIMYHHUX
30XBOPIOBAHHSX

Pe3tome. VY ybomy ornsagi ysaranbHeHi gaHi npo 4acToTy aBTOIMYyHHUX 3aXBOpIoBaHb Ta BUCBITIIEHa MoLLYpe-
HICTb aHTUTUPEOIZHUX aHTUTIST MPU eKCTPaTUPEOIHUX aBTOIMYHHUX 3aXBOPIOBAHHSIX. Y CBITi 65M3bKO 5—7 % Ha-
CEeJIeHHS1 CTPaXK[aroThb Bif TOro Yv iHLLIOro TUy aBTOIMYyHHUX XBOPOo6. Cepes LLeCcTy Han4yacTiLLmx aBTOIMYyHHUX
3axXBOPIOBaHb MepeBaxxarTb XBOPOOU LUMTOMNOLIOHOI 3a5103u Vi acolivioBaHi 3 HUMU 3axBoptoBaHHS. Bucoka no-
LUMPEHICTb aBTOIMYHHUX 3aXBOPIOBaHb LMTOMOLIOHOI 3851031 BUKITMKAE MUTAHHSA LLOAO MNOTEHUIVIHOI posli aHTu-
TUPEOIAHUX aHTUTI y nepebiry no3aTnpeoinHmnx aBToiMyHHUX 3axXBoproBaHb. BBaxaeTbcs, Lo aBTOIMYHHI 3aXBO-
PIOBaHHS € pe3ysibTaToOM B3aEMOLII MK Tpurepamm, aBTOaHTUIreHaMu, reHETUYHOIO CXUJIbHICTIO, NOPYLLIEHHSMU
TO/IEPAHTHOCTI aBTOaHTUIEHIB | MexaHiamamu anontoldy. Cepesn BiJOMUX Ha CbOroAHi aHTUTUPEOIAHUX aBTOaH-
TUTINT BAPTO BUAINNTA aHTUTINa Jo tupeornobynidy (AT-TT), aHTuTtina go tmpeoigHoi nepokenpasu (AT-Tr10O), a
TaKkox 6icneymnepiyHi — AT-TI i AT-TT1O ogHo4acHo. [o kateropivi pyHKLiOHaIbHO 3HaYyLUMX aBTOaHTUTIA, Lo
IMITYIOTb GDYHKUIHO FOPMOHA Ta MPOBOKYIOTb PO3BUTOK aBTOIMYHHOI narosnorii B pe3ynbtari 38’'a3yBaHHs 3 pe-
LenTopoMm Ta rnogasbLUoi CTUMYIIALIT TUPeoUUTIB, BIAHOCATLCA aHTUTINIa 4O peLenTopis TMPEeOTPOIMHOro ropMoHa
(AT-pTTT). Unpkyrorodi aHTUTINa NpoTU aHTUIeHIB LYNTOMOAZIOHOI 3a/103M HE OOMEXYIOTLCS TiflbKyU aBTOIMYHHU-
MU 3aXBOPIOBAHHAMM LUMNTOMNOLZIOHOI 3251031, asle TaKoX BUSIBIISIIOTLCA MPY IHLUMX aBTOIMYHHUX 3aXBOPHOBAaHHSIX.
HaviqacTiwe npu peBmaTtoigHoMy apTpuTi, LiyKpoBoMy giabeTi Tury 1 T1a yeniakii. 38’130K 3 iHLLUMMU iMyHHUMMN
naTonorismy Jo4aTkoBo nigTBepaXxye Te, Lo AT-TIO Takox BusaBsamm B 15 % nauieHTiB, SKi cTpaxganm Ha acT-
my, y 10-29 % nauieHTiB 3 igionatn4Ho rypryporo Ta Bituniro. MNoLumpeHicts AT-TI1O Tpoxu Buiya, Hix AT-TT, a
AT-pTTI pigko peecTpytoTbCs rpu HETUPEOIZHUX IMYHOIOTHHNX 3aXBOPIOBAHHSIX.

Knro4oBi cnoBa: aHTutmpeoinHi aHTUTINa; aBToIMyHHI 3aXBOPIOBAHHS; LUMTONOAIOHA 3a5103a; Orfisif

Cepen XxBopo0O JTIOAWHY HaiUyI0Th 0J13bK0 100 aBTO-
iIMyHHUX 3aXBopioBaHb (Al3), y TOI 4ac SIK 9YMCJIO aBTO-
IMYHHUX peakiliil i CHHIPOMiB MOXKe JOCITAaTH IeKiIbKOX
COTeHb. 3a IMOoIIMpeHicTIo BUAULTIOTh YacTi AI3 (0,1—
1 %), pinkicHi (0,01—0,001 % momymsiii) Ta myxe pigKic-
Hi (0,001 % monynsuii) [1]. Cepen mecTn HalyacTilNX
Al3 nepeBaxaioTb XBopoou muTornoaioHoi 3amo3u (1113)
i acoliiioBaHi 3 HUMHU 3aXBOPIOBaHHSI, TaKi SIK BiTUIITO,
aBTOIMyHHMI TacTPUT, PEBMAaTOIMHUI apTPUT i mcopia3.
V3arajibHeHa MOIIMPEHICTh IIUX IIECTU 3aXBOPIOBAHb HE
nepeBuiye 5 % mnonynauii [2]. IlepeBaxHy OibLIiCTh
Al3 BigHOCSTH DO PiAKiCHUX maToJjoriii. Jlyxe pimkicHi

Al3 MaloTh TSKKUIT TIepelir Ta acoIioIOThCS 31 CMepTIO
xBoporo (cuHapoM [ymmacdyepa, KaracTpodidYHUI aHTU-
docdomimaHnii cMHAPOM, TOCTPI MOJipaauKyJIOHEBpPH-
TH TOIIIO).

Eninemionoris Al3 3anexuth Big 6araTboX pacoBHUX,
reorpadiyHuX, HaliOHAIbHMX, KJIIMAaTUYHUX i KYyJIBTYp-
HUX YMHHUKIB. JleKibKa ToCTiKeHb 3 erminemMionorii A3,
MIPOBEACHNX YIIPOIOBX OCTAaHHIX KiJIBKOX JECSTWIITh, 00-
TOBOPIOIOTHCS B HayKoOBiil Jitepatypi [3—5]. Bupimans-
HUM (aKTOpOM y BUBUEHHI ITommpeHocTi Al3 € HasBHICTh
CHCTEMaTU30BaHOTO Ta HEeYNepeIKeHOTo Kepeia TaHuX,
perpe3eHTaTUBHUX ISl 3arajibHoi cyKymnHocTi [6]. Heuuc-
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JICHHI JTOCIIiIKEHHSI, TIPOBEISHI IS 3araJIbHOI ITOITYJISIIIL,
3aCHOBaHI Ha JJabOpaTOPHOMY CKPUHIHTY i, OTKe, 30cepe-
KyIOThes tuie Ha Al3, 110 BUSIBISIOTHCS 32 JOTIOMOTOIO
J1adopaTOpHUX OOCTMKeHb [7]. 3arajgbHa ITOIIMPEHICTH
Al3 3a HO30JIOTIYHOIO CTPYKTYpOIO momaHa B Tabm. 1 [8].
V BiTUM3HSIHI JIiTepaTypi € JUIIIe OKpeMi ITyOJIiKallii, mpu-
cBsUeHI BUBYeHHIO Al3, ogHaK BiporigHi maHi IIOAO iX IT0-
LIKpEeHOoCTi BiacyTHi [9, 10].

XapakTtepHo1o ocobmmBicTio Al3 € ix yacTe moeqHAHHS
onuH 3 omHuM. Hampuknan, cuanpom IlerpeHa Tparmisi-
€ThCS TIPU 3aXBOPIOBAHHSX CITOJIyYHOI TKaHWHM, peBMa-
ToimHOMY apTpuTi, Al3 IMediHKM i 3amaJbHUX 3aXBOPIO-
BaHHSX KUIIEYHUKA. ABTOIMYHHUI TaCTPUT TPATUISIEThCS
npu aBToiMmyHHOMY TupeoinuTi (AIT) i peBmaToimHOMY
aptpuri. s mamieHTiB i3 xBopo6oio IpeiiBca xapakrep-
He moeaHaHHs 3 Takumu Al3, K aBTOIMyHHUIT TacTpuT
(2,8 %), xBopoba AmmicoHa (0,9 %), Bituniro (2,7 %), peB-
MaroimHuit aptput (2,4 %), uemiakist (1,4 %). Haiiyacri-
1re Tparusiivcs Taki KomoiHanii AI3: AIT + aBroiMmyHHUMIA
racTput + BiTujiro + wykposuii giader Tuny 1 (2,2 %) Ta
AIT + aBTOoiMyHHMI TacTpUT + peBMaTOINHUII apTpUT +
ykposuit miadet Tumy 1 (1,9 %) [11]. Cicok Takux moen-
HaHb MOXHa MPoI0oBXKYyBaTU. Ha mincraBi Takux MoeaHaHb
Al3 Mix co0010 BUAISIOTH KiJIbKa XapaKTePHUX HO30J10-
TIYHMX KJIACTEPiB, Y KOXEH i3 SKUX BXOMSITH IO IeKibKa
dopm [11] (Tabm. 2).

BBaxkaerncs, mo AI3 € pe3ynbraToM B3aEMOIil Mix
TpUrepamu, aBTOAHTUTEHAMM, T€HETUYHOIO CXUJIBHICTIO,
MOPYIIEHHSIMM TOJEPAHTHOCTI aBTOAHTUICHIB i MeXaHi3-

Mamu amontosy [12—15]. Buminsiors ABi 3aranbHi Irpynua
Al3: opranocmenugiuHi (aBTOAHTUTIIA pearyloTh 3 aH-
TUT€HAMU, CIeUUMIYHUMU 1T KOHKPETHOI TKAaHMHU) i
CUCTEMHI (aBTOAQHTUTLIA pearyloThb 3 aHTUT€HAMH, SIKi €
MOIINPEHUMHU B OPraHi3Mi), IO SIKMX HalleXaTh AUQy3Hi
3aXBOPIOBAHHS CIIOJyYHOI TKaHMHU. Y maTtoreHesi Al3
HaA3BUYaiHO BEJIMKE 3HAYeHHs TeHEeTUYHUX (PaKTOpiB,
TaKuxX SIK T€HM TOJIOBHOI'O KOMILIEKCY TiCTOCYMiCHOC-
1i (MHC), anHTtureH-4-uutorokcuuyHux T-miMdponuriB
(CTLA-4), (pakTop HEKPO3y IMyXJIMHU, T€H ITOBEPXHEBOIO
antureHa CD40, peuenTopa anbda 11s iHTepiaelKiHy-2
(ILR2A), niMmdoinHoi TUpO3MHOBOI (ocdarazu tumy 22
(PTPN22) tomo. [TopyiieHHs B IIUX reHax, OMTHOHYKJIEO-
TUIHI 3aMiHM, OeJellil i iHIIi MyTallii MOXYTb IMPU3BOIM-
TH IO TIOPYIIEHHSI HOPMAJILHOTO (DYHKIIIOHYBaHHS JJAHOK
iMyHHOI cucTteMu. I1py LIbOMY BaXKJIMBO BiA3HAYUTH, IO
(EHOTUIIOBI MPOSIBU IOMIOHUX TE€HETUYHUX IIOPYIIeHb
BiIpi3HSIOTHCS B OKPEMUX €THIYHUX IPYyTIax, 1110 3yMOBJIIOE
IOIIIYK HOBUX MapKepiB CXWIbHOCTI 10 Al3 y KOHKpeTHUX
momyJsaiisx. XapakTepucTUKa aHTUTUPEOITHUX aHTUTII
HaBe/ieHa B Ta0J1. 3.

CrHexTp aHTUTUPEOITHUX aBTOAHTUTLI BKIIOYAE PO-
IVHY KAHOHIYHMX aBTOAHTUTLI (aHTUTLIA OO THUPEOIIO-
oyniny (AT-TI), tupeoinnoi nepoxcunasu (AT-TIIO)),
KoMmOiHoBaHiI abo Oicmeum@iuHi aBroanTutiia mo TI i
TIIO ognouacHo (AT-TI'-TIIO) Ta poauHy aBTOAHTUTII
i3 (pyHKIIIOHAJBbHUM pecypcoM (aHTUTiJIa [0 pelenTopa
tupeoTpornHoro ropmoHa (AT-pTTI)), antutina no mpo-
teasu [17].

Ta6bnuys 1. lNowmpeHicte ocHoBHux Al3 [8]

KinbkicTb BUnagkiB Ha 100 000 HaceneHHs
Ho3sonoriyHa chopma . . o
CLIA LOaHis ITania Kanapga Kutan

Mcopias 167,9 939,4 147,4
XBopoba pernsca 11191 629,1 1125,3 544 4 160
PeBmaTtoigHun aptput 723,3 381,1 552,2
TupeoiguT XalwmmoTo 704,5 620,1 1319,1 12,7
Bituniro 441,2 29,2 123,4
ABTOIMYHHUIA racTput 66,6 45,5
PoacisHui cknepos 64,1
[MepBuHHI rnomepynoHedpuTn 43,7 46,9
CUCTEMHMI 4epBOHUIA BOBYAK 26,2 32,4 81,8 22,9
XBopob6a Bepxe (IgA-HedponarTis) 25,4 11,8
LlykpoBuin giabet 1-ro Tuny 21,21 9,4 46,4 50,1 115,2
CwuHgpowm LerpeHa 15,8 48,3 31,3
MiacTeHis 5,8 2,1 5,2
OepmaTomiosnT 5,42 23,1 7,8
XBopo6a AggicoHa 5,4 3,8
[MepBrHHWIA GiniapHWIA LMPO3 3,7 12,1 9,4
Cknepopepmis 3,7 23,1 7,9
ABTOIMYHHWIA yBEIT 2,1 1,4
ABTOIMYHHUI renaTnt 1,2 12,4 12,8 3,6
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V¥V 55-90 % criocTepekeHb aHTUTUPEOITHI aBTOAHTHUTI-
JIa BUSIBJISTIOTBCS SIK B OCi0 i3 mmopymeHHaM dynakuiin 1113
(rinep- abo rimotupeo3omM), Tak i B 3—8 % ocib 3 eyTupeo-
30M. Y MiHIMaJIbHIN KiJIbKOCTi aBTOAHTUTIIa MOXYTh OyTH
MpUCyTHI i y 2—4 % KiiHiYHO 3mopoBux oci6. Tak, Oy
BusBieHi AT-TTIO y 13 % ta AT-TT B 11,5 % 3m0opoBux
moneii [18].

3ajiexKHO Bill TOrO Y1 iHIIIOTO 3aXBOPIOBAHHS aBTOIMYH-
HOI MPUPOIY TTOSIBA AHTUTUPEOITHUX aHTUTII Ma€ CIeI-
¢iuny mnocnaigoBHicTh. Ilpu AlT, Hampukiaz, crodaTky
YTBOPIOIOTHCS HU3BKOCIeIN(iuHi Ta HU3BKOI iIMyHOTeH-
HOCTI paHHI aBTOAHTUTLIA <«IIOIEpeIkeHHs» (pre-early).
Ili3Hi aBTOAHTHUTIZIA € BHCOKOCHEUMMPIYHNMM Ta YMHATH
BUCOKOIIMTOTOKCUYHY Aito [19]. I3 HaliOiIbII0I0 4aCTOTOIO
AHTUTHUPEOINHI aBTOAHTUTIJIA 3yCTPIiYalOThCSI B MOHOBapi-
anTax. [Ipu iboMy Taki aHTUTiIa CXWUJIbHI JO TpyITyBaHHS B
CEepOJIOTIYHUX KJIaCcTepax, 110 BimOUBaIOTh (heHOMEH MYJIb-
TUCEPOITO3UTUBHOCTI. HallOinbln cXuabHa OO0 YTBOPEHHS
knactepiB mapa AT-TI' — AT-TIIO. [Ipu upomy Maitke B
MOJIOBMHI BUTIA/IKiB BifI3HaU€HA MOsIBA CEPOJIOTIYHOTO TPU -
mieta, mo ckiaagaeTbesd 3 AT-TI, AT-TITIO, AT-TT-TTIO.

Jlo kareropiii (hyHKIiOHAJIbHO 3HAYYIIMX aBTOAHTH-
TiJI, 11O iMITYIOTh (DYHKIIi}0 TOPMOHA Ta IPOBOKYIOTb PO3-
BUTOK aBTOIMYHHOI ITaTOJIOTIi B pe3y/bTaTi 3B’SI3yBaHHS
3 pEeLenTOpOM Ta MOHAJbINOI CTUMYJSLIl TUPEOLMTIB,
BimHocaThcsa AT-pTTI [20—22]. ¥V monymauii AT-pTTT
npenctabieHi K TTI-ctumynioodi aBTOaHTUTINIA, IO
IMOCIJTIOIOTH CEKpELIilo TUPEOiAHMUX TOpMOHIB, Tak i TTT -
0JIOKYyI0Ui aBTOQHTUTLIA, IO 3a0€3IeUyloTh aKTHUBAIlilo
peuenTopiB Ta y4acTh y PO3BUTKY TilIOTHUPEO3y Ta aTpodii
113 [23, 24]. YacTHA aHTUTUPEOIAHUX aBTOAHTUTL, 11O
MaloTh (PYHKIIOHAAbHUI (KaTamiThuyHUii) pecypc (ad-
31MMM), HajeXaThb OO0 ITOCKOHAJIOI HOBOI Ipymnu ¢iziosio-
TYHO aKTMBHMX CITOJYK i3 JAyaJIbHUMM BJIACTUBOCTSAMMU,
00’€eIHAaHUMU y CTPYKTYPY €IMHOI (DYHKIIIOHAJIHLHO aK-
TuBHOI Mojiekynu [25]. Tak, 3okpema, AT-TIT ta AT-TI1O
31aTHI creuu@iyHO pO3IIMPIOBaTH BiAMOBIAHI cyOcTpa-
TH, TIPOSIBJISTIOUM BUXiTHY aKTUBHICTh KJJACUYHMX ITPOTEa3
[26]. Takox, x04a i pigKo, BUSBISIOTECS aHTHUTIJIA TIPO-
™™ aHtureHiB I3, Taki sk KapOoaHrimpa3a-2, MeraiiH,
CUMITOpPTEp oaucToro Hatpito Ta meHapuH [27]. Lupky-
JII0I0Yi aHTUTIIa TTpoTu aHTureHiB 113 He oOMeXyIoThCs

Ta6bnuys 2. Ho3onoriyHi knactepu AlI3 [11]

1 2 3 4 5 6 7 8 9 (10 (11 |12 |13 |14 |15 | 16 | 17 | 18 | 19 | 20
1 + + + + +
2 + + + + +
3 + + + + +
4 + + + + +
5 + + + + +
6 + + + + +
7
8 + + +
9 + + + + + + + + +
10 + +
11 + + +
12 + + + + + +
13 + +
14 + + + + +
15 + +
16 + +
17 + + + +
18 + + +
19 + |+ + |+ + | 4+
20 + + + + + + +

TMpumitkn: 1 — ncopia3s, 2 — xBopoba peviBca; 3 — peBmaTtoigHu apTput; 4 — TUpeoiguT Xawmmoro; 5 — Bi-
TUIIIro; 6 — aBTOIMYHHWU racTpuT; 7 — PO3CissHUI CKJ1epo3; 8 — NnepBUHHI rIOMePYIOHEePUTH; 9 — CUCTEMHUM
4epBoHu¥ BoBYak; 10 — IgA-Hedgpponarisi; 11 — yykposu giabet 1-ro tuny; 12 — cuHgpom LllerpeHa; 13 — miac-
TeHiss; 14 — gepmatomio3nt; 15 — xBopoba AggicoHa; 16 — nepBUHHWI 6iniapHWi uMpPo3; 17 — cKepogepmisi;
18 — aBTOIMYyHHUI yBeIT; 19 — aBTOiIMYHHMI renaTut; 20 — aBTOIMYHHI 3aXBOPIOBaHHS KMLLUEYHUKA.
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TiIbKM aBTOIMyHHUMH 3axBopioBaHHaMU 1113, ane Takox
BUSIBJISTIOTHCS pu iHIIMX Al3 (Tadm. 4).

V nocnimxenni [28] BussineHa nomupeHict AT-TITO
y 16 % ta AT-TT' y 12,3 % xBopux Ha peBMaTOITHUIA ap-
TpuT. 39,6 % manienTis i3 LI/ 1-ro Tumy manu AT-TITO Tta
30 % — AT-TI. B iHIIOMY JOCTiIXXEHHI ITOBiIOMISIETHCS
npo Bapiauii Bix 7 10 40 % ninsg AT-TIIO i 6ausbko 15 % —
st AT-TT y xBopux Ha LIJI 1-ro tuny [29]. Lo BimHOCHO
BHMCOKY YacTOTY BUSIBJICHHS aHTUTUPEOITHUX aHTUTII y
xBopux Ha LI/l He MoXHa MOSICHUTH TUM (aKTOM, IO IJTi-
Ko3umoBaHHs Oinka TT' migBuiyBaao aHTUTEHHICTH ab0
iMyHOTeHHIiCcTb Oinka [30].

[Ipo TicHy B3aemomiio MixX IIeJliaKi€lo Ta aBTOIMyHHU-
mu posnagamu 13 cBimumio 3MeHIIeHHST aHTUTHUPEOI-
HUX aHTUTLI ITiCJIsI TTepexony Ha Oe3rTioTeHoBY mieTy [31].
3a ganumu S. Mihailova et al. [32], y 44,4 % xBopux Ha
peBMaroigHuii apTpuT miarHoctoBaHuii AlT, y Tomy dmc-
ni: 85,2 % mepebOyBanu B ctaHi eytupeosy, 11,1 % mamm
CYOKJTiHIYHUI TimoTtupeo3 Ta B 3,7 % AiarHOCTOBaHUT 300
Xamumoro. IIpu obeTexxeHHiI 66 XBOPUX BUSIBJICHI aHTHU-
TUpeoiaHi aHTuTiNa y 14 % Bunankis. JJocmimkeHHs 66 mi-
Teil i3 peBMaTOIMHUM apTpuToM, npoBeaeHi L. Harel et al.
[33], moka3anu KopeJsiiio OJiroapTUKY/ISIPHOIO BapiaHTa
PEBMATOITHOTO aPTPUTY 3 TiABUIIEHOIO YaCTOTOIO IMOIITKO-

Tabnuys 3. Xapaktepuctuka pisHUX aHTUTUPEOIAHNX aHTUTIN [16]

MapameTp

AHTHTINA

AT-pTTl

AT-TMNO

AT-TF

PostawysaHHa Al

MNo3akniTuHHe

BHYTpPILLHBOKNITUHHE

IHTpadonikynsapHe

Hoctyn IK go Al

Bes pyliHyBaHHS TKaHWH

Micns pyiHyBaHHA TMpeo-
umTiB

3 pyNHYBaHHAM TKaHWHN
i 63 Hboro

TpwsanicTtb gii Al

KopoTka, HU3bKui piBeHb
(Hopmanizauis nicns niky-
BaHHS)

TpuBanuin 4yac, NPOMiXHI
piBHI (NaTonoriyHi piBHI Npu
NiKyBaHHi)

TpwBanun 4yac, BUCOKi piBHi
(naTonoriyHi piBHi Npu Niky-
BaHHI)

Twn aHTUTIN

OniroknoHanbHi, pi3Hi eni-
TOMM

MoniknoHanbHi, 0AMH AOMEH

MoniknoHanbHi, pisHi enitonu

Knac aHTuTin

B ocHoBHOMy IgG1, iHLWI nig-
Knacu 0 H3bKOrO CTYMeEHS

IgG1, 1gG4 > 1gG2, 1gG3;
HU3bKWI piBeHb IgA

1gG1, IgG4 > 1gG2, 1gG3;
HWM3bKUI piBeHb IgA Ta IgM
(3popoBi ocobun)

Bnnwve Ha HH

TpaHcnnaueHTapHUii nacax;
TT abo I'T i3 3aTpMMKOLO
po3sutky LLI3

TpaHcnnaueHTapHUn nacax;
BMJIMB Ha KOMHITUBHUIA PO3-
BUTOK

TpaHcnnaueHTapHUii nacax;
BMJIB Ha KOTHITUBHUIA PO3-
BUTOK

MowwmpeHricTtb npu Al3

~90 % XI'; ~10 % TX

>80% XItTaTX

>50% XI'tTaTX

MowwmpeHicTb npu
iHWKnX Al3

3as3Bu4an BigCyTHI

16-37 % PA; 40 % LAO1;
12-30 % ueniakia

12-23 % PA; 30 % L41;
11-32 % ueniakis

Lig aHTuTin

Ctumyniotoya, 6nokyoya

HesHayHa gis

Hemae BnaHaveHoi aii

MosaTtunpeoigHi

HeuncneHHi, Bu3Ha4eHi
edpekTn (OF, Ar), 4acTkoBO
BigoMi

Moxnuea EX, KOHKpeTHO He
BCTaHOBMEHO

MexaHi3m gii HeBigoMuia

EdvekT wono npo-
rpecyBaHHsi Npu paky
MOJI04HOI 3a503u

BigcyTHicTb 3axmucHoro
edeKkTy

MoTeHLUinHi 3axucHi edhekTn

[MoTeHUinHi 3axmcHi ecbekTn

Mpumitkn: AIr— aHTureH; HH — HoBoHapopaxeHi; pTTIT — peyenTop TupeoTpornHoro ropmoHa; TI0 — tupeoigHa
nepokcupgasa; TIT — tupeornobynix; L3 — wmronogi6éHa 3ano3a; XI' — xBopo6a lpevisca; AT — gepmonaris
I'pevisca; O' — opé6itonarisi pevieca; TX — Tupeoignt Xawmnmoro; PA — pesmartoigHuy aptput; U41 — yykpo-
Bui giabet 1-ro tuny; AI3LL3 — aBToiMyHHe 3axBoproBaHHs LL3; EX — eHuedpanonaris Xawumorto, TT — Ttupeo-
Tokcnko3d; I'T — rinotnpeo3s; IK — iMyHHi KniTuHu.

Tabnuysi 4. AHTUTUPEOI[HI aHTUTINA Ta iHLi aBTOIMYHHI 3aXxBOpPOBaHHSA

AHTUTINA NpoTun

pTTl

Tno

T

Odpbranemonarisa perieca
HepmaTtonartis NpenBca

Pak MOno4Hoi 3an03u, KULLIEYHNKa,
HUPOK, MaTKM, AEYHMKIB

EHuedpanonaria XawmmoTo
BesnnigHicTb
[MnaueHTapHi ycknageHHs
300pOBi XIiHKM CTapLLOro BiKy
Pak Mono4Hoi 3ano3un, KUevHnKa,
HMPOK, MaTKu, SEYHUKIB
Ocobu, siKi nepeHecnn pak MooYHOi
3anosu

BesnnigHicTb
Pak Monoy4Hoi 3ano3u, KuLevHnka,
HUPOK, MaTKN, SEYHUKIB
Ocobu, siKi nepeHecny pak MOMOYHOI
3ano3u
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mkeHHs 1113 Ta 3 BUCOKOIO MIMOBipHICTIO BUSIBJICHHSI IT0-
3UTUBHMX aHTUHYKJIEApHUX aHTUTLIT.

3B’S30K 3 iHIMMMU IMyHHUIMHA HATOJIOTiIMU TOAATKOBO
ninTBepmKyeTbess TMM (akToMm, mo AT-TIIO Takox Bu-
BN B 15 % mallieHTiB, SIKi CTpakaaay Ha OpOoHXiaTbHY
actmy [34], y 10—29 % nattieHTiB 3 imionaTMYHOIO IypITy-
poto [35], BiTwtiro [36].

Excrparupeoinni mposiBu xBopoou IpeiiBca, siKi BKITIO-
JaroTh o(pTaJIbMOIAaTIIO Ta AepMoIiariio IpeiiBca, peecTpy-
10Tb ¥ 25 % malienTiB i3 mieo xBopoboto [37]. Le ennHa
M03aTUPEOINHA MATOJIOTIsS, IPH SIKili pOJIb aHTUTUPEOITHUX
aHTUTLI BigHOCHO moope Bimoma. PiBHi AT-pTTT kopemio-
IOTb i3 CTyIIEHEM TSKKOCTI ITO3aTUPEOITHNX IPOSIBIB, i, Ha-
BITAKM, PEECTPYETHCS BiICYTHICTh KOPEJISALIiT MixK TSIKKiCTIO
nepebiry Ta piBHeMm ropmoHiB 113 [38]. YV manwuit yac eHue-
dasomarist XalmMoTo BBaXKa€EThCS OKPEMUM iMyHOOTIOCe-
PENKOBAaHUM PO3JIaZIOM.

l'imoTe3n BKIIIOYAIOTH aBTOIMYHHI BacKyJIiTh a0o iHIII
3amnayibHi MpoIIecH, SIKi MOXKYTh TTPU3BECTH JI0 TIOPYIICHHS
MO3KOBUX MiKpOCYIWH. X04a MPSMOTO 3B’ 3Ky 3 KOHIIEH-
Tpali€lo aTUTUPEOITHUX aHTUTIT He BCTAHOBIEHO, MOPY-
meHHs PyHKIIii Oyso moB’s13aHe 3i 30iabmeHHsIM AT-TITIO
0e3 BUSIBJIEHHS MaTOreHHOro MexaHismy [39, 40].

JWNCKYTyeETbCSI 3HAUYEHHSI AHTUTUPEOITHUX aHTUTLIT
npu Oe3IUTIAHOCTI, MepeayacHruX ToJioraXx Ta BUKUIHSIX.
Tax, € mani, mo B xkiHok i3 AT-TI1O ta AT-TTI, ssxum Gy710
3MiiCHEHO 3aIUIimHEHHS in vitro (IHTpaUMUTOIUIa3MaTU4-
Ha in’exuisg cnepmu (EKO/ICSI), KinbKicTh BUKUIHIB Ta
nepenyacHuUX IoJjoriB Oyia Oinbiiowo [41, 42]. Ilimo3pio-
etbcs, o AT-TIIO cnpuuMHSIOTH IIalleHTapHI YCKIam-
HEHHsI, TaKi SIK TiIepPTOHYC, eKJIAMIICisI, IepeaJacHe Bim-
apyBaHHS TUIALIEHTH, TTCJISITIONIOTOBI KPOBOBWIMBH, Ta
MiCSITIOJIOTOBUIA TUPEOIINT.

Otxe, 0codu 3 AeperyIb0BaHOI0 iMyHHOIO CUCTEMOIO
HaMOIBII CXUJIBbHI 10 CeKpellili aHTUTUPEOIAHMX aHTUTI.
IMommpenicts AT-TIIO Ttpoxu Buiua, Hixk AT-TI, a AT-
pTTI pinko peecTpyroTbCs MpU HETUPEOIMHUX iMYHOJIO-
TiYHMX 3aXBOpIoBaHHX. OCTaHHI CIIOCTePiraloThCs JIMIIE B
0cib 3 aBTOiMyHHUMM 3axBoproBaHHssMU 113 [39]. MabyTb,
aHTUTLIa B 0Ci0 i3 TUpeoimuTOoM XalIMMOTO Ta iHIIMMU
aBTOIMyHHUMU 3aXBOPIOBAHHSIMU OLIbII CXOXi, HiXK aH-
TUTJIa B MALi€EHTIB i3 XBopoOolo IpeiiBca Ta TMPEOITUTOM
XamuMoTo. Xouya MPUCYTHICTb aHTUTUPEOITHUX aHTUTILI
MIpH iHIIMX IMyHHUX 3aXBOPIOBAHHSIX € BiITHOCHO 4acTolo,
MHali€HTH 3 aBTOIMyHHUMU 3axBoproBaHHsIMu 1113 Bupo-
OJISIIOTh QHTUTLIA MPOTHU IO3aTUPEOITHUX OpPraHiB pimiire
(10—15 %).

BucHoBKMU

HagsHni maHi miTepaTypu 10CUTh HEOTHOPIAHI, IIT0 MOXKe
OyTH TTOB’sI3aHe 3 BIIMIHHOCTSIMU B IM3aiiHi i METOmIOJIOTi1
pOOIT, BKITIOYESHHSIM Y HU31Ii BUMAAKIB y JOCIIIKEHHS He-
MOCTaTHbO BEJIMKUX BUOIPOK MAIliEHTIB, OCOOJIUBOCTSIMU
reorpadivHUX PeTiOHIB i (haKTOPiB HAaBKOJUIITHBOTO Cepe-
JOBUIIIA, 1110 BIUTMBAIOTh Ha XBopuX. OMHAK HaBelIeHi qaHi
IOBOISATH OOLIBbHICT iH(OPMYBaHHS JIiKapiB PO MOXK-
JIMBOCTI acoIliallil aHTUTUPEOITHNX AHTUTLI 3 aBTOIMyH-
HOIO TIATOJIOTi€10, HEOOXiHICTh MPOBEIEHHSI CBOEUACHOTO

00CTEeKEHHSI XBOPUX, OCOOIMBO I'PYII, SIKi MalOTh (haKTOPU
PM3UKY, Ta 3YMOBIIOIOTh HEOOXiTHICTh IIPOBEAECHHS IT0-
JAJTBIINX TOCHIIKEHb i3 METOI0 YTOUHEHHS TTOIITMPEHOCTI
Ta CTPYKTYypH KOMOPOiTHOI aBTOIMYHHOI ITaTOJIOTII.

Kouduaikr inTepeciB. ABTOpU 3asiBJISIIOTH TMPO BiACYT-
HICTh KOH(MJIIKTY iHTepeciB Ta BiIacHOI (phiHAHCOBOI 3alli-
KaBJICHOCTI IIpM MiATOTOBILI JaHOI CTATTi.
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Antithyroid autoantibodies
in extrathyroid autoimmune diseases

Abstract. This review summarizes data on the incidence of au-
toimmune diseases and examines the prevalence of antithyroid
antibodies in extrathyroid autoimmune diseases. In the world,
about 5—7 % of the population suffers from one or another type of
autoimmune diseases. Among the six most common autoimmune
diseases, thyroid and associated diseases predominate. The high
prevalence of autoimmune thyroid diseases raises questions about
the potential role of antithyroid antibodies in the course of extra-
thyroid autoimmune diseases. It is believed that autoimmune di-
seases are the result of interactions between triggers, autoantigens,
genetic predisposition, impaired tolerance of autoantigens and
mechanisms of apoptosis. Among the currently known antithyroid
autoantibodies, antibodies to thyroglobulin (TgAb), thyroid peroxi-
dase (TPO), as well as bispecific autoantibodies to thyroglobulin
and thyroid peroxidase are of particular importance. Categories of

functionally significant autoantibodies that mimic hormone func-
tion and provoke the development of autoimmune pathology as
a result of binding to the receptor and subsequent stimulation of
thyrocytes include antibodies to thyroid-stimulating hormone re-
ceptor (rTSH-Ab). Circulating antibodies against thyroid antigens
are not limited to autoimmune diseases of the thyroid gland, but are
also found in other autoimmune diseases, most often in rheuma-
toid arthritis, type 1 diabetes mellitus and celiac disease. The asso-
ciation with other immune pathologies further confirms that TPO
antibodies were also detected in 15 % of patients with asthma, in
10—29 % of those with idiopathic purpura and vitiligo. The preva-
lence of TPO antibodies is slightly higher than TgAb, and rTSH-Ab
are rarely registered in non-thyroid immunological diseases.
Keywords: antithyroid antibodies; autoimmune diseases; thyroid
gland; review
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IHCMAEHTOAOMU HOAHUPKOBUX 3AAOS3:
LLLO 3 HUMU pOOUTU?
NMoBiAOMAEHHS 2

Pe3tome. |HcugeHTanomm HagHupkoBux 3ano3 (H3) — 36ipHa poboya KaTeropisi, Lo MICTUTbL LUMPOKWUI Jia-
ras3oH pi3Hux ¢hopm natosnorii fgaHnx 3asn03. BoHu BIgpI3HAOTLCA 3a BUXIGHUMW TKAHWHHUMU CTPYKTypamu, 3
SAKNX 6epyTb CBIV I04aTOK, KITIHIYHUMU | FOPMOHAIIbHUMU XapaKTepucTmkamm, giarHOCTUYHUMUN | TaKTUHHUMM 11ig-
xopamu. HacTinbku LMpoKmKi crnekTp 3axsoptoBaHb H3, siKi XoBatoTbCA nif MacKor BUNa[KoBO BUSIBIIEHOI iHCH-
[eHTasniomu, BUCYyBae nepes KNiHiyncToM 3aBhaHHs ix igeHTngikayii (ycTaHOBMNEHHS KITiHIHHOrO i, IKLLO MOXJ/INBO,
MOPEOIOriYHOro fiarHo3y) i3 BUSHa4eHHAM TaKTUYHUX NigXoAiB. Ha nigctasi aHaniay HaBeaeHX AaHuX, a Takox
YnCIIeHHUX ry6liKaLivi IPOroHyeTLCA IX poboda knacugikauis. [NpuiMaroym piLLeHHs rpo ornepaTuBHe JiKyBaHHS,
Xipypr rnoBUHEH yCTaHOBUTU KITIHIYHWI [iarHo3: sika came HO30/10riYHa ¢hopma agpeHanoBoi nartosnorii nignsarae
onepadjii. BTpy4aHHs1 npu giarHosi «iHeupgeHtanoma H3» Henpunyctumi i € rpy6oro nomunkoro. OnTumanbHo0
onepadjieto A5l 6inbLLIOCTI NOJIOHUX MYX/IMH € N1anapocKoriyHa aapeHanekTomis 3 nyxanmHor. Bigkputi onepadii
rokasaaHi rnpu 37105IKICHUX MyX/IMHax 3Ha4HUX PO3MIpiB, 0OCOBINBO 3 O3HaKaMu iHBa3ii B HABKOSINLLIHI CTPYKTYPU.
3 ornsgy Ha Te, Wo 6inbLUiCTb iHeupBeHTanom H3 € 06POsSKICHUMN Yy TBOPEHHSIMU, HE MEHLL BaXK/INBUM € BU3HA-
YeHHSI O[O HUX NOAAsNIbLLOI TAKTUKWU: PEXUM | TPUBASTICTb CIOCTEPEXEHHS, MOPSIAOK ¥ 06CArY BUKOHAHHSI KOHT-
POJIbHUX KITIHIKO-FOPMOHasbHUX | Bi3yani3yro4mx JOCHIIKeHb, MPUHUMMY OLIHKY OTPUMAaHUX pe3ynbTaTiB. Y Hu3Li
HacTaHOB BKa3y€eTbCH, L0 3a HassBHOCTI FOPMOHA/IbHO-HEAKTUBHUX afeHOM 6e3 03HaK 3/105IKICHOCTI pO3MipoM
MeHLIEe 3—4 cm rogarbLue CrIOCTEPEXEHHSI HE MoKalaHe. BigsHadaeTbcs, Lo B NOZIOHMX MyX/IMHax BKpav pigko
crioctepiraeTbCs TeHAEHLIA O POCTY, O3/I05IKICHEHHS, MOSIBU FOPMOHAa IbHOI aKTUBHOCTI. B iHLUMX BUNagkax, oco-
67IMBO Py HAVIMEHLLIMX CYMHIBax NePBUHHUX PE3YrbTariB, PEKOMEHAYIOTbCS KOHTPO/IbHI 06CTEXEHHS Yepes 3, 6,
12 micayis i notim 4Yepes3 1—2 PoKu, MakcumalsibHU TePMIH YCTaHOBJIOETLCA [0 MATU POKIB. [aHi napametpu e

rnpegmetamu 06roBOPEHHs B PIBHNX KITIHIKaXx.

Knto4oBi cnoBa: iHcuaeHTanomu; HagHUpKoBI 3a5103u; BiarHOCTVKA; JTiKYBaHHSI

IacunenTanomn HamHupkoBuXx 3an03 (H3) — 306ipHa
poboya KaTeropisl, 110 MiCTUTh IIMPOKUIA Tialla30H Pi3HUX
¢dopM maToorii JaHuX 3a103. BoHM Bimpi3HSIIOTHCS 3a BU-
XiTHUMU TKaHUHHUMU CTPYKTYpaMU, 3 SIKMX OepyThb CBiit
MOYaTOK, KJIIHIYHUMHM i TOPMOHAIBHUMU XapaKTepUCTHKA-
MU, DiaTHOCTUYHUMU i TAKTUYHUMU TTigxonaMu. HacTinb-
KM IIMPOKUI CIIEKTP 3axXxBopioBaHb H3, sIKi XOBarOThCS TIif
MacKOIO BUITAJKOBO BMSIBJICHOI iHCUIEHTAJIOMM, BUCYBA€E
nepen KIiHIIUCTOM 3aBIaHHS ix imeHTHdikalii (ycTaHOB-
JICHHSI KJIHIYHOTO i, SIKIIO MOXJINBO, MOPQOIOTiYHOTO
IiaTHO3Y) i3 BU3HAYCHHSIM TaKTUIHUX ITiaxomis [1, 2].

V ¢BiTIi IBOTO NP BCTAaHOBJICHHI iHcHmeHTaToMu H3
KJTIHIIMCT 3000B’sI3aHUI PO3B’sI13aTU TPU OCHOBHI ITUTaH-

Hsl, 3 SIKWX Teplli IBa € NiarHOCTUIHUMM, a TPETE — TaK-
naHuM. ChopmymoBaTi iXx MOXKHA TaK:

— YU € BUSBIIEHE YTBOPEHHS JOOPOSIKICHIM abo 3J10-
SIKICHUM;

— YU € BUSIBJIEHE YTBOPEHHSI TOPMOHOIPOIYKYIOUNM
a00 TOPMOHATbHO-HEaKTUBHUM;

— YU CJIiI OIepyBaTU XBOPOTo a00 0OMEXUTHUCS CITO-
CTepeKeHHSIM?

BigmoBiap Ha mepiiri 1Ba MATaHHS JO3BOJIUTD i3 HANOLIb-
100 BipOTiIHICTIO BCTAHOBUTHU KJIiHIYHUWIA IiarHO3, ITiCJIsT
4Oro 0yie MOXKJIMBO TIEPEXOANTH IO BUPILLIEHHS TPETHOTO.

[MpucTtynaoyu 10 po3risamy MOCTaBIeHUX MUTaHb, Ha-
caMmriepes HeoOXiTHO BUZHAYMTH HO30JIOTIYHY TTPUHATIEXK -
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HICTP TiHi, BUSBJICHOI Ha €KpaHi aIlrapara yJIbTpa3ByKOBOI
nmiarHoctuku (Y3]1), komm’rotepHoi Tomorpadii (KT) abo
MarHiTHO-pe3oHaHcHOI ToMorpadii (MPT). fx BkazaHo
BUIIIE, 1I¢ MOXYTb OyTU Pi3Hi BUOM MyXJIUH i IMyXJIMHOIIO-
MiOHUX YTBOPEHb, TIPUPOMLY SIKMX MOXKXHA BCTAaHOBUTH 3a
IOIIOMOTIOI0 aHaJli3y HaHWX KIiHIYHUX, Bi3yalli3yloumx i
TOPMOHAJILHO-0i0XiMIYHUX AOCITiIKEHb.

Pesynpratm 4MCIEHHMX eMigeMiOJIOTiYHMX HOCHi-
TKeHb TO3BOJISTIOTh OTPUMATH YSIBJICHHST TIPO Pi3HOMaHIT-
HicTh BusBIeHUX iHcuaeHTaaoM H3. Ipyma itamiiicbkux
aBTOpIB 3i0pana BimomocTi rmpo 1004 incumeHtanomu H3
i3 26 wmeHTpiB [3]. 3a xapakTepuCTUKAMU Bi3yasi3ylOunx
METO/IB i JAHMMU FOPMOHAJIBHUX JOCIIIKeHb, 85 % BuU-
SIBICHUX YTBOPEHb HE MaJIi TOPMOHAJIbHOI aKTMBHOCTI.
Cepen pemtu B 9,2 % BuUmankiB 0yB BUSIBIEHUN CYOKJTi-
HiuHuii cuaapom Kymunra, y 4,2 % — (peoxpoMouuTo-
Ma, y 4,68 % — xapumnoma, y 1,6 % — anpaoctepoma,
y 1,2 % — metactasu B H3. I3 3araibHOi KiJIbKOCTi XBO-
pux oynu npoomnepoBaHi 380 ocid. 3a pe3yabTraTaMu ric-
TOJIOTIYHOTO TOCIHIIKeHHSI BUTAJIIEHUX YTBOPEHb MiarHO3
ageHomu kKopu H3 OyB ycraHoBineHuii y 52 % BuIankiB
(198 xBopUX), cepen sikux 69 % — ropMOHaJIBHO-HEaK-
TUBHI i 25 % — KOpPTU3OJIPOAYKYyIoUi ageHoMu, 6 % —
anpaoctepomu. PdeoxpoMouuToMu craHoBuau 11 %,
pak — 12 %, metacrasu B H3 — 2 %, mienoninomu — 8 %,
Kict — 5 %, ranrnioneBpomu — 4 %, inmri — 6 %.

AnoHceki pochaimHuku [4] moBimoMwian 1po 2455 iH-
cUaeHTaJIOM, Y 4Mchi skux 52,3 % — HedyHKUiOHYy0Ui
noOposiKicHi ameHoMu, 7,9 % — KOPTU3OIIPOAYKYIOUi
nyxiaunu, 7,9 % — deoxpomountomu, 4,1 % — anbmoc-
tepomu, 1,5 % — kapuuHomu. Jlemio iHIIMM BUSIBUBCS
aHauti3 xapaktepuctuk 1049 iHcuneHTasoM, HaBeIeHU 1X
CHIBBITYM3HUKAMHU [5], y XBOopMX, BiZiOpaHUX 3 ypaxyBaH-
HSIM BiICYTHOCTI 3JIOSIKiCHUX 3aXBOPIOBaHb i O3HAK aipe-
HajoBoi rinepdyHkiii. Cepen HUX TOOPOSIKICHI ameHOMU
craHoBuu 75 %, mienoninomu — 6 %, rematomu — 4 %,
Kictu — 1 %, dbeoxpomorutomu — 0,3 %.

3BefieHa cratucTiKa [6] 26 aBTOpIB, 110 MiCTUTH Bifo-
MocTi mpo 3868 incumenranoMm H3, Oyma mpeacraBieHa
TaKMMU HO30JIOTIYHUMM OAUHUISIMU: (PYHKIIIOHYIOUi ame-
Homu — 71,2 % (36,7-96,1), aneHoMM i3 CYOKITiHIYHUM
cunapomoM Kymmmara — 7,9 % (1,0—47,4), deoxpomorin-
TomMu — 5,6 % (0—23,3), anbaocrepomu — 1,2 % (0—4,8).
TlepBUHHI KapLMHOMHU B CEpEIHLOMY CTaHOBMIU 6,2 %
(0-9,4), npuuomy B 10 cepisix JaHUit MOKA3HUK JOPiBHIO-
BaB0,y8 — 1—10 % iB 6 — nonax 10 %. Yactka MeTacrasis
y H3 cranosuna 2,1 % (0—11,1), inmi nyxauau — 7,6 %.
CymapHO HOOpOSIKICHUM 3aXBOPIOBAHHSIM BiAIIOBimaaIu
85,9 % iHcunmeHTaIoM.

OIHMUM i3 HAUOUIBIINX BiTOMMX OIJISIAIB, IMPUCBIYE-
Hux iHcuaeHTtanromam H3, € pobora G. Mansmann et al.
[7]. V Hilt aBTOpU MpOBeIM aHali3 CBiTOBOI JiTepaTypu
i3 wiei nmpo6aemu 3a 1966—2001 pp. I3 monan 5000 po-
0iT, sIKi CTOCYIOThCS 3a3Ha4yeHOi TeMM, Oyao BimibpaHO
699 oCHOBHMX MyOJiKalLliii, 1110 JISTJIM B OCHOBY Xapak-
TepucTuku npobdsemu. Llnudposi Bukianku 6asyBaaucs
Ha po3rsiai MaTepianiB 44 6a3zoBux myoOuikalliii (cepiit);
JUIS 1OJATKOBOTO TMiATBEPIXKEHHSI OKPEMUX TOJOXEHb

BUKOPUCTOBYBAIMCSI pOOOTH, SKi HE YBIHILIM A0 1LIbO-
ro mnepeiiky. BinpiiicTs BusBIeHMX iHcuaeHTaaoM H3
OyJM NOOpPOSIKICHUMM aleHOMaMMU, SIKi TpaIruisuiucs 3
gactoToo 36—94 % (y cepenHbomy — 60 %) cepen Bcix
iHcumeHTanoM. 65 % ageHoM OyJIM pPO3MIpOM MEHIIe
6,0 cM, i 18 % — Ginbire. Cepen HUX IIeBHA YacTHUHA OyJia
ropMoOHOCeKpeTylouuMu. Tak, rinmepcexkpelliss KOpTU3o-
Jy BUsiBisuiacs B 5—47 % BUNAMKIB, ajlbAOCTEPOHY — Y
1,6—3,3 %. ®eoXpOMOLIMTOMU CTAHOBUJIU B CEPEIHBO-
My 8 % (5—47). IlepBuHHUii pak Kopu H3 BUSIBISABCS B
10,0 % Bunazxis, i MeTacta3u B H3 myxJMH iHIINX JIOKa-
nizanin — y 19,0 %. IlinTBepmkeHO 301IbLICHHS PUBHKY
MaJlirHizamii 3ajiexHo BiJl po3MipiB iHCUAEHTAJIOMU, PO
10 CKa3aHO BUIIE i B OCi0 3 OHKOJIOTNIYHMM aHaMHe-
30M, y gkux 50—75 % iHcumeHTanoM € Metactazamu. o
20—25 % niarHOCTOBaHUX IHCUACHTAIOM BUSIBJISIOTHCS
Mi€JIOJIINMOMOI0, JIIMOMOIO, JIiMOCAPKOMOIO, TaHTJIiOHEeB-
pob61acToMo0, raMapToMolo, JiMdomoro. [IeBHY yacTKy
CTAHOBJISITh KiCTU, TeMaTOMM, 3amajibHi MyxJuHu (ab-
ciec, Tydbepkyaoma).

BukoHaHi MoOpiBHsUIBHI HOCimKeHHs [8] Ho30J0Tiu-
HOI CTPYKTYpHU iHcuAeHTasioM H3 rpyHTYIOThCSI Ha JaHUX
KJIiHIYHOTO O0OCTeXeHHsT (mepiia Trpyra) i MocTXipyp-
riyHux pesynabTaTtax (apyra rpymna). [Ipu npboMmy yactoTa
aZIeHOM iCTOTHO BiIpi3HSETHCS 3a KJIIHIYHUMU JaHUMU
i omepaniiHuMu 3Haxinkamu — 80 % (33—96) i 55 %
(40—69) BignoBigHO. Lle MOXHA TTOSICHUTH TUM, IO 3Ha-
YHA KiJIbKICTh BUSIBJIEHUX IHCUIEHTAJIOM HE TMEPEBUILYE
po3mipiB 1,0—2,0 cM i He mOTpedye onepaTUBHOIO BTPY-
YaHH$ 32 BiICYyTHOCTI B HUX O3HaK 3J10s1KicHOCTi. YacToTa
(byHKIIOHAIbHO HEAKTUBHUX IHCUIEHTAJIOM iCTOTHO HE
Bifpi3HstIacs i nopiBHIoBasa 75 % (71—84) 169 % (52—75)
BiIMoBigHO B 000X rpymnax. Takox He CIocTepiraaocs Bi-
POTiIHUX BIAMIHHOCTEH Yy 4YacTOTi KOPTU3OJMPOLYKYIO-
qux ageHoM — 12 % (1-29) i 10 % (1—15). lonpaena,
aJIbAOCTEPOHIIPOJAYKYIOUi aJleHOMM 4YacTillle CIriocTepira-
JIACs B APYTiid Tpyni — 6 % (2—7) MOPiBHSIHO 3 TIEPIIOI0 —
2,5 % (1,6—3,3). Maiixe 0JHaKOBO 4aCTO CITOCTepiranacs
(eoxpomountoma: 7 % (1,5-14)i 10 % (11-23). Kapuu-
Homa H3 pemnro vacriiie Bim3Hauajgacs y XBOPUX JIPYyroi
rpymn — 11 % (1,2—12), Hix y mepuriit — 8 % (1,2—11).
MoXJIMBO, 1Ie TTOB’SI3aHO 3 TUM, 1[0 B YACTUHU XBOPHUX
JiarHO3 YCTAHOBJIOBAJIM Ha MiACTaBi OCTAaTOYHOIO TiCTO-
JIOTIYHOTO IOCTiIKeHHsI. MeTtacTaTuuHi MyXJIUHU BUSIB-
JISLTUCS Malike ogHaKoBo YacTo: 5 % (0—18) 17 % (0—21).
Y 4ucini onepoBaHKUX IHCUAEHTAJIOM CITOCTEpirajaucs Kic-
™ (5 %), mienoninmomu (8 %), ranraioneBpomu (4 %).
HageneHi maHi cBimyaTh, 110 31€0i1bIIOT0 MOXIUBI Mpa-
BUJIbHA ineHTU(IKaLisg i BU3HAUYeHHs ITOKa3aHb JJIsI Xi-
pypriuHoro JikyBaHHs iHcuaeHTasiom H3.

Kopeiicbki aBTopu [9] 3 orsmy Ha maHi JIIKyBaHHS
348 xBopux moBizomMisIM Tpo 6,2 % Bunankis (2,1—20)
deoxpomontom, 8,1 % (3—11,3) — CyOKITiHIYHOTO CHH-
napomy Kymumnra, 3,9 % (1,5—10) — anbmocrepom, 2,6 %
(0,7—15) — nepBUHHOrO Ta MeTacTaTUYHOro paky H3.
W. Young Jr. [10] Ha migcTaBi aHanizy 13 nyOumikaitiit, 1o
MicTsITh BimoMocTi npo 2005 BUSIBJIEHUX iHCUACHTAJIOM
H3, HaBoauTh Taki gaHi. YacTka aneHoM i3 CyOKIiHIYHUM
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cuHnpoMmoM KyimmHra craHoBuia B cepemHbomy 5,3 %,
deoxpomorutoMm — 5 %, anpnocrepoM — 1 %. [lepBuHHa
KapimHoMa OyJiia BusiBlieHa B 4,7 % BUTIAJKIB, i MeTacTa3n
BH3 —82,5%.

IleBHMii iHTEepec CTAHOBUTH PO3IIOIII OCHOBHHUX
BapiaHTIB iHcumeHTaaioM H3 — ameHomm, ¢dpeoxpomo-
HUTOMM, KapIMHOMM 3a TeorpagigHoio O3HaKoio. I3
Li€l0 MeToI0 OyIM po3TsaHyTi maHi 18 pobiT 3 €Bponu
(2586 incupenranom), 11 — i3 CIIA (1171 Bumnagok) i 7
(547) — 3 A3zii. Y eBpomneiicbKMX CepisX YacTOTa aleHOM
y cepenHboMy ctaHoBmia 52,6 % (18—82). 3a manumu
aMepUKaHChKUX MTOCHTiIKeHb, JaHi MOKa3HUKHU OPiB-
HioBasm 67,6 % (21—97), i1 aziatcbkux — 41 % (12—85).
VYV eBpormelicbkux po0oTax 4acToTa (PeoXpOMOLUTOMU
cepen iHcuaeHTajaoM pgopiBHioBana 5,05 % (0—17), B
amepukaHcbkux — 3,7 % (0—11) it aziatcbknx — 12,6 %
(0—23). IlepBunnuii pak H3 y cepii eBpomeiicbkux pooit
crocTepiraBcs B cepeIHbOMY 3 4acToTolo 5,6 % (0—13).
¥V po6orax 3i CIIIA nanHi moka3Huku gopiBHioBanu 3,7 %
(0—6), i 3 Azii — 12,65 % (0—23). CymapHo criocTepira-
€ThCST Maiike OJJHaKOBa YacTOTa alleHOM cepell iHCUIeH-
TajaoM y €BpoIri it AMepulli i Tpoxu Huxk4ue — B A3ii. [1pu
HEBEJUKHMX BiIMiHHOCTSIX YacTOTH (heOXPOMOIIUTOMU Y
€Bpomi i1 AMepuli B A3ii BoHa Buie y 2,5 pasa, HixX y
€spori, i B 3,4 paza — HixX B AMepuli. BindHauaeTbcsa
TaKoOX TMepPeBUIIEHHS YaCTOTH MEPBUHHOTO paky cepen
iHCUIOeHTaJI0M B A3ii mOpiBHSIHO 3 €BpoIoio y 2,2 pas3a it
Amepukoio —y 3,4 paza [11—13].

Ha mincraBi aHanizy HaBeAeHUX JAHUX, a TAKOX YMC-
JICHHUX ITyOJiKalii, 110 He YBIMIIIM B JAHUM OIJISM,
MOXJIMBO OpIEHTOBHO CYMapHO YSIBUTH HO3OJOTIYHY
CTPYKTYpYy i TOIIMPEeHIiCTh OKpeMux (opMm y KaTeropii
«iHcuaeHTtanomMu H3» (Taba. 1), a TakoxX 3alpoIrioHyBaTU
iX pobouy Kiacudikailito. 3HaYHUI PO3KUI TaHUX, HaBe-
IeHMX y Tabauili, MOXHa 3po3yMiTu. B okpemux cepisx
XBOPUX BOHM Oy OTpUMaHi MpY BUKOPUCTAHHI pi3HMX
metonuk nochimkeHHs (Y3, KT, yuactkoBe abo moBHe
ropMoHaJjibHe 00cTexXeHHs). KOHTMHIeHTH 00CTexKeHUX
OyJIM oyxe BapiaOellbHi: IPYIU 300POBUX 0Ci0, BimiOpa-

HUX JUISI CKPUHIHTOBUX OOCTEXXEeHb, XBOPi 3 MaTOJIOTiEI0
OpraHiB 4YepeBHOI MOPOXKHUHU, apTepiaIbHOIO TilepTeH-
3i€10, IIYKPOBUM iabeToM, pi3Hi BiKOBi rpynu i iH. Jlesaki
cepil HajiyyBajJM HEBEJUKY KiJIbKiCTh CIIOCTEpPEeXeHb, i
BCTAHOBJICHHSI IMOIIUPEHOCTI iHCUAEHTAJIOM Y HUX JaBajo
BUCOKi IIPOLICHTHI MOKAa3HUKMU.

Hixue HaBomuThes Kiaacudikauis iHcumeHTaaom H3
3a MopdoreHe3oM i yHKIIIOHAJIbHOIO aKTUBHICTIO.

1. Incunenrtanoma 3 kopu H3 — ageHoma, KaplmHO-
Ma, By3J10Ba Tinepruiasis:

a) TOPMOHOCEKpeTyda: KOPTU30J (CyOKIiHIYHMI1/Ma-
HipecTHUl cuHapoMm KyiimHra), aabaocTepoH (CUHAPOM
KoHHa), aHaporeHu/ecTporeHu (CUHAPOM Bipuiizaliii/
(eminizariii);

0) ropMoHaJbHO-HEaKTHBHA.

2. IncunenTtanomMa 3 Mo3kKoBoi peyoBuHu H3 — deo-
XPOMOILIMTOMA: T0OPOsIKiCHa/3/I0sIKiCHA, CeKpeTyroua Ka-
TeXoJaMiH1/TOPMOHAJIbHO-HEaKTUBHA.

3. IHcumeHTazoMa 3 XKMPOBOi, T€MOITIOETUYHOI, CITO-
JIy4HOi, JiM(pOITHOI TKAHUHU, CYAUH: NOOpOsIKiCHA/3J10-
sIKiCHa, 1110 HE Ma€ TOPMOHAJbHOI aKTUBHOCTI: Mi€I0JIi-
rnmoma, Jinoma, Heipogiopoma, ramaproma, TepaToMma,
Jnimpoma, neiiomioMa, JeiilomiocapkoMa, TaHIJIiOHEBpoMa,
HeBpoOJacToMa.

4. IHcuaeHTaioMa — IyXJIMHOIIOAIOHE YTBOpPEHHS:
KicTa, rpaHyJboMa, eXiHOKOKO03, KCAaHTOMAaTO03, aMiJIoif03,
rpaHyJiboMa, adcliec, remaToMa.

5. IHcunmeHTamoma — Mertacra3 y H3 3o0sikicHOT myx-
JIMHU iHIIOI JIoKaJji3alii (MojioyHa 3aj103a, JIereHi, neviH-
Ka, HUpKa, KUIIEYHUK, ITepeaIMiXypoBa 3a103a).

6. IHcHIeHTaOMa — TICEeBOIOHATHUPHUKOBE YTBOPEH-
HsI, 110 MOXOAUTD i3 MeYiHKM, MiAILIYHKOBOI 3aJ1031, HUP-
KU, CeIe3iHKU, KUIIIeYHUKa, JiM(pPaTUIHUX BY3JIiB.

7. TexHiuHi apTedakTyd B pe3yJbTaTi MOSIBU J0AATKO-
BMX TiHEH MiJ yac AOCTiIKEHHS.

Matroum ysIBIIGHHS Tpo Te, sIKi (hopMu Tartosiorii (3a-
XBOploBaHHsI) H3 TNpUXOBYIOTBCS TiJi MAacKOK iHCHICH-
TaJOMU, MPUCTYNAIOTh A0 BUPIIIEHHSI TaKWUX TMUTaHb.
3 SIKOI0 caMe KOHKPETHOI IMyXJIMHOK ab0 MyXJIMHOMOIi0-

Ta6bnuys 1. Ho3onoriyHi ghopmu iHCUAEHTaNIoM HafHUPKOBUX 3aJ103

Ho3onorivyHi oguHuui nom"‘;f"'c“’
— ApeHoma: 36,0-94,0
- HedpyHKUiOHYyIO4a 36,7-95,4
- i3 KniHikoto cuHgpoma KyLumHra 0,6-5,6
- i3 Cy6KMiHIYHUM cHAPOMOM KyLLMHra 1,1-47,4
- anbgocTtepoma (cuHgpom KoHHa) 0,5-4,8
— Byanosa rinepnnagia kopu H3 6,8-17,0
— ®eoxpomounutToma 0-23,0
— KapuuHoma 0-11,0
— MertacTasn B H3 0-21,0
— KicTa, ncesgokicta 2,2-15,0
— Mienoninoma 6,0-15,0
— Jlinoma 0-11,0
— TlaHrnioneBpoma 0-6,0
— [aHrnioHeBpobnacToma, HeBpobnacToma <1
— lematoma 04,0
— Jlimdoma, remaHrioma, aHriomioninoma, Mioma, ramapToma, flinocapkoma, Herpogibpoma, TepaToma <1
— [lpaHynboma, napasutapHa, «3ananbHa» nyxanHa <1
— lNceBAOHAOHNPHMKOBI YTBOPEHHSA (LLMTYHOK, NiALLYHKOBA 3an03a, HUPKK, NimaTnyHi By3nm Ta iH.) 0-10,0
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HUM YTBOPEHHSIM CTUKAETHCS KIIIHIIIUCT: Y4 € BOHO TOP-
MOHOCEKPETYIOUMM ab0 TOPMOHATbHO-HEAKTUBHUM i 91
€ BOHO JOOPOSIKiCHUM a00 3710sIKiCHUM. IcHYIOTh moBoi
YUCJIEHHI HACTaHOBHU i 11ie Oifbla KiIbKiCTh OTJISIIOBUX
cTaTeii 3 aBTOPUTETHUX KITiHIK, SIKi perIaMeHTYIOTh ITOpsi-
JIOK OOCTEXEHHSI XBOPUX 13 BUSIBJICHOIO iHCUIEHTAJIOMOIO
H3. Bonu MmicTaTh pekoMeHAallii 3 BUKOPUCTAHHS Pi3HUX
IiaTHOCTUYHMX METOOUK (KJIiHi9Hi, TOPMOHAJIbHI, Bi3ya-
JIi3yI04i) i IPOIOHYIOTh TPAaKTYBaHHSI OTPUMAaHUX JaHUX.
3i0pana iHdopmalis 3a3BU4ail € OCHOBOIO CTBOPEHHSI ajl-
TOPUTMIB N1iarHOCTUKU. YCTAaHOBJIEHHSI OCTAaTOYHOTO abo
Maifke OCTaTOYHOTO TiaTHO3Y CIYTYE 63010 ST IPUIHSAT-
TSI PillIEHHS 11010 TAKTUYHUX MiIXOAIB 10 BUSIBJIEHOI Ta-
TOJIOTii: OIlepaTUBHE JIIKyBaHHS, KOHCEpBaTUBHA Teparlisl,
cnoctepexkeHHs [14—17].

Busasnenns incunenranomu H3 mepenbavae ogHoUac-
He TlapaJieilbHe 00CTeXXeHHST XBOPOTO, 1110 MiCTUTh KOMII-
JIKC TOPOHAJIbHUX i OiOXiMIYHMX MOCIIIKEHb, a TaKOX
OLIIHKY MaHMWX Bi3yalli3ylouyoi MiarHOCTUKHU. 3a IMOTpeOu
OCTaHHS TOBTOPIOETHCS A00 BUKOPUCTOBYETHCS iHIIINI Me-
Ton. OmHOYaCHO HEOOXigHEe peTeIbHe KIIiHIiTHe 00CTeXEeH-
Hs XBoporo. JIoLiIbHO 3’sICyBaT HASIBHICTh XapaKTePHUX
cnenudiyHnX i HecneMM(pIiYHUX CUMIITOMIB i CUHAPOMIB,
1110 CYIIPOBOIKYIOTh Pi3Hi (pOpMHU Timep- i TIIMOKOPTUIIN3-
My, (EOXpOMOLIMTOMU, TOPMOHAJIbHO-HEAKTUBHUX ITyX-
JIVMH, 3JI0SIKiCHUX i 10OposiKicHUX. JI0 HMX MOXHA BiTHECTH
TakKi, SIK 3MiHa 30BHIIlIHLOTO BUIJISILY, 30LIbLICHHS Macu
Tijla, CXyOHEHHSI, TIepeJIOMU KiCTOK, CJIa0KiCTh, OiNlb, IO~
pylieHHs (YHKII KUIIeYHNKa, TU3YPUYHi SBUIIA TOLIO.
Oco0uBe 3HAYeHHS MalOTh HAasBHICTb apTepiajibHOI Ti-
mepTeH3ii Ta olliHKa XapakTepy ii Iepebiry (IocTiiiHa,
napoKCuU3MalibHa, CTiliKa 10 aHTUTINIepTeH3MBHOI Teparrii
Ta iH.), CEpLIEBO-CYAMHHOIO 3aXBOPIOBaHHS, IIyKPOBOTO
niabeTy, 0OCTeonopo3y, MOPYILIEHb XKMPOBOT0, BYTJI€BOAHO-
ro, MiHepajabHOro ooMiny [18].

TpakTyBaHHS maHMX TOMIYHOI MiarHOCTUKHU JO3BOJISIE
MaKCHMaJIbHO HAOJIM3UTHUCS 10 PO3B’SI3aHHS TUTaHHS: BU-
sIBJIEHE YTBOPEHHS T00OposIKicHe a0o 31o0siKicHe? MeTtogom
BUOOpPY ciocoOy Bizyauizaiii H3 Ta ix myxiiuH € orjsmoBa
KT, 3a moTpebu — i3 KOHTPACTHUM ITiACHJICHHSIM. SKIIIO
OyxJMHa paHillle Oyia BUsBIeHa 3a goroMoroio Y3/, He-
obxigHo mpoBectu KT, ockinbKu 3 ii JOIIOMOTOI0 MOXKHA
OTpUMAaTHU OiNIbII KOHKPETHI i1 00’ €KTUBHI XapaKTepUCTU-
KM JocimkyBaHoro 06’exra. Ilpu ii cyMHIBHUX pe3ynibra-
Tax ciain ckopuctatucs MPT a6o mo3uTpoHHO-eMiciiiHOIO
Tomorpadieto B noenHaHHi 3 KT. KT mae Bucoky po3niib-
HY 3/laTHICTb, 110 Ja€ MOXJIUBICTh BUBHAUUTU TKAHWHHY
LIJIBHICTh YTBOPEHHS i HU3KY IMOKA3HUKIB, SIKi JO3BOJISI-
IOTh CYIMTHU PO MOT0 10OPOSIKiCHUI ab0 30SKICHUI Xa-
paktep. HIiNbHICTh MyXJIMHU BUPAXAETHCS B OAMHUIISIX
XayHcpinma (Hu). g noOGposikicHux, 6araTux JimigaMu
aneHoM H3 maHuit moka3HUK IIIIbHOCTI JOPiBHIOE MEHIIIE
10 on. Hu. Ognak 6au3bko 30 % mOOpOSIKICHUX ageHOM
H3 OyBatoTh 6inHMMU Ha JIiMiau, Ta X MIIbHICTh MEPEBU-
mye 10 ox. Hu. /laHa o3HaKa TaKoX CIOCTEPIiraroThbes Ipu
37105IKicHUX TyxJimHax Kopu H3 i ¢peoxpomoniutomi. Y mo-
NiOHUX BUITaAKax ciaif BaaTtucs 1o KontpactHoi KT i3 min-
cuiieHHaMm [19].

JloOposiKicHI ageHOMU MaroTh 3AaTHICThb IIBUIKO Ha-
KOTMUYYBATU i BUBOAMTHU BBEIEHY KOHTPACTHY PEUYOBUHY
MOPiBHSIHO 3i 3J0SIKICHUMM, MPU SIKUX I Ipoliecyu OyBa-
I0Th YIIOBUIBHEHUMU. YCTAaHOBJIEHO, IO ISl JOOpOsIKic-
HMX MyXJIMH XapaKTepHi BUCOKI BimHOCHI — Ginbie 40 %
11 aOCOJIIOTHI BEIMYMHU BUMUBAHHS KOHTPACTHOI peYOBU-
HU — mtoHan 60 %. [1pu 370KiCHUX ITyXJIMHAX JaHi ToKa3-
HUKMU BiporigHo Huxkyi [20].

KpiM OLIiHKM 1IiJIBHOCTI iHCUAEHTAJIOM, BUKOPUCTOBY-
IOThCS 11Ie esIKi TOKa3HUKU OIJIs1a0Boi1 i KoHTpacTHOi KT
111 nudepeHianii 371051KiCHUX i T0OPOsIKiCHUX HOBOYTBO-
penb. Hacamrmiepen 1ie po3mipu nyxjivHu. Builie BKazyBa-
JIOCS, 1110 B Mipy 301IbIIIEHHSI pO3MipiB MyXJIMHU PU3UK ii
3J108KiCHOCTI 3pocTae. fKiio npu nyxiauHax 10 4,0 cM BiH
ctaHoBUTh 2 %, To npu BeanuynHax 4,1—6,0 cM BiH 30i1b-
IIYEThCS yTpuUYi i Ginbine 6,0 cv — y 12,5 pasa. Y cyuac-
Hill KJIiHIYHINA OpakTULi po3Mip myxJuHuU Ginbiie 4,0 cM €
OJIHUM 3 OCHOBHUX, SIKILIO HE TOJIOBHUM, NP BU3HAUYEHHI
MOoKa3aHb JJIs1 ONEPATUBHOIO JIIKYBaHHS iHCUIEHTAJIOMU.
Jesiki Xipyprul BUIAUISIIOTH TPYITY MyXJIUH po3MipaMu B 4,1—
6,0 cM, sIKi BITHOCSITb 10 PO3PSIAY «Cipoi IIKaIW», B MexXax
SIKO1 MUTAHHS MPO OIepallilo BUPIIIYETbCS iHAUBIAYaAIbHO
3 ypaxXyBaHHsIM HU3KU (akTopiB. [1yxauHU po3MipoMm mo-
Hax 6,0 CM OMHO3HAYHO IMiJISTAIOTh OIEPAaTUBHOMY JIiKY-
BaHHIO, SIKIIO JO3BOJISIE CTaH XBOPOTO.

J1st TOOpOSIKICHUX iIHCUAEHTAJIOM — aleHOM Xapak-
TepHi piBHOMipHa 1iiibHicTh (< 10 on. Hu), npaBuiabHa
okpyriia (popma, 4iTKi KOHTYpH, AudepeHIliiioBaHa Kar-
cyJja, BiICYTHICTh O3HAK iHBa3il B HAaBKOJIMILHI CTPYKTY-
pu. 370SIKiCHI yXJIMHU MaOTh ITiIBUILEHY, YaCTO HEepiB-
HOMIipHY 1WibHicTh (> 10 on. Hu). ¥ HuUX MOXyTbh OyTH
BOTHMIIIA HEKPO3Y, KaJbli€Bi BKIIOUeHHsI. BoHM Hepinko
MaloThb HeNpaBUJIbHY (OpMy, HEUiTKYy Karcyiay abo Oy-
BalOTh TpeACTaBJieHi KOHIJIOMepaToM BY3JiB. Baxkiube
3HAYeHHSI MalOTh O3HAKM iHBa3il MyXJIMHW B HABKOJIMIIHI
CTPYKTYpH.

MPT e 6inbl1 epeKTUBHUM METOJOM Bi3zyauizallii i 1u1-
depenuianii myxauH H3. 3a3Buuaii 1o nposeneHHss MPT
PEKOMEHIYIOTh BIABAaTMCSI MPU OTPUMAaHHiI HEINepeKOH-
smBux aaHux KT. [Hmoro nepesaroro MPT € BiacyTHiCTB
MPOMEHEBOIO HaBaHTaXKEHHSI Ta HEOOXiMHOCTI BBEICHHS
KOHTPACTHOI pe4yoBUHMU. K MeToa BUOOPY BOHA pEKOMEH-
YETHCS MPU 0OOCTEXKEHHI BariTHUX XKiHOK, iTEH, MiIUTITKiB
i HaBiTh y AesaKMX BUIaakax oci6 1o 30 pokis [21].

BusHaueHHSI TOPMOHAJIBHOIO CTaTyCy BMSIBIEHOI iH-
cuneHtanomu H3 103Bosisie CijibHO 3 JaHUMU TOMIYHOT
JIarHOCTUKM OLIHMTHU ii HO3OJIOTiYHY MPUHAJEKHICTh U
OCTaTOYHO BUPIIIMTU MUTAHHS MPO MOJAJbIIY TaKTHUKY.
BinnmoBinHO 10 HAsSIBHOCTI TPhOX I'Pyll KOPTUKOCTEPOIMiB,
SIKi TIpOIYKYI0ThCsl Kopoto H3 (rmoko-, MiHepaJToKopTu-
KOINM, CTaTeBi TOPMOHM), 32 IEBHUMU MTOKa3HUKAMM, pe-
KOMEHIYEThCS TOCTIIKEHHSI KOPTU30JIY, aJIbAOCTEPOHY i
CTaTeBUX TOPMOHIB [22].

Jns  BUSIBJICHHSI TJIIOKOKOPTUKOITHOI aKTUBHOCTI
IHCHIEHTAJIOMM HAMOUILII 00’€KTUBHUM i ITOIIUPEHNM €
HIYHUWI CYNpeCUBHUN TECT i3 HaBaHTaXEHHSIM | MT JeK-
caMeTa30Hy, YyTIMBICTh sIKoro gocsrae 98,1 % i cneuu-
(diunicte — 80,5-98,9 %. HopmanbHUM pe3yabTaToM y
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3I0POBUX 0Ci0 BBaXKAETHCS 3HMKEHHS PiBHSI KOPTU30JTY B
kpoBi < 5,0 mxr/mi (< 138,0 umonb/n). [nTepBan Bin 5,0 no
10,0 mxr/mn (50—138 HMOMB/11) TIepeadayae MOXIUBICTh
HasIBHOCTi aBTOHOMHOTI'O CYOKIIiHIiYHOTO TillepKOPTUILINA3-
My, Tomi gk uudpu nonan 10,0 mxr/ma (> 138 HMomb/1)
XapakTepHi I MaHipectHoro cuHapomy Kymmnara [23].
IcHyI0TH ITeBHI p0O30iXKHOCTI IIOA0 JAaHUX TPAaHUYHUX BeE-
JINYMH, TOMY TTPOTIOHYIOTHCS IK KOHTPOJIbHI TTOKa3HUKHU
Bin 1,0 mo 5,0 mxr/mn (27,6—138,0 Hmomab/1). Hampu-
KJam, y 0aratbox KiiHiKax BeankoOpuTaHii BBaxKaioTh,
110 3HMXEHHSI KOPTU30Jy TiasmMu MeHie 1,8 Mkr/mi
(50,0 HMOMB/NT) MO3BOJSIE BipOTiIHO BUKITIOUUTU aBTO-
HOMHMI TillepKOPTUILIM3M, XOod4a B IOMiOHii cuTyalii
30IJIBIIYETHCS YaCTOTa XMOHO-TIO3UTUBHUX PE3YJIbTaTiB.
IIpo6a 3 1 Mr mekcameTra3oHy ITOKa3aHa BCiM XBOpHUM i3
BUSBJIEHOIO iHcuaeHTamomolo H3. VY pasi cymHiBHUX pe-
3yJIBTATiB MPOOU PEKOMEHIYETHCS JTOAATKOBO BU3HAYATH
BMICT KOPTHU30JIy B TIa3Mi, cedi, J0OOBUM PUTM CeKpelil
KOPTHU30JIy, IPOBOIUTHU IPOOU 3 2 i 8§ MI JeKcaMeTa30HY,
BU3HAYEHHSI KOPTU30Jy B HiYHMI ciuHi. IcToTHA pojb
HaJIEXXUTh JOCHTIIKEHHIO alpeHOKOPTUKOTPOITHOTO TOp-
MOHa y TuTa3Mi, 0COOIMBO B MOEMHAHHI 3 pe3yabTaTaMu
npo6u 3 1,0 Mr JekcamMeTa3oHy.

Tyt Gyno © MOUIIBHO 3ragaTul PO BUSIBIECHHS, OCO-
01MBO y 3B’s13Ky 3 iHcuaeHTaaoMolo H3, BapianTu aBTO-
HOMHOTO TJTIOKOKOPTUKOIMHOTO TiMepPKOPTULIM3MY, IO
OTpMMaB Ha3By «CYOKIIiHIUHMI cuHApoM KylmHrar.
Bin O0yB ymepme omucanuii W. Beierwaltes et al. [24].
JlaHe MOHSATTS BKJIIOYAJIO0 XapaKTepUCTUKM myxJuH H3,
SIKi aBTOHOMHO IIPOIYKYIOTb HeBEJIMKi KiTbKOCTi KOPTU-
30J1y, HEIOCTATHI JJIT PO3BUTKY TUITOBOI KapTUHU CHH-
npomy KymmHra, aje 3maTHi DPUTHIYYBATH IIPOIYKIIiIO
aIlpeHOKOPTUKOTPOITHOrO ropMoHa. Pesynbsratom OyBae
HasBHICTb OoKpemux cuHapowmiB KymmHra (aprepianbHa
TiMmepTeH3ist, LyKpoBUil miabeT), 3HVKEHHS CTUMYJISIIil
MPOTUJIEXKHOI HAAHUPKOBOI 3aJ1031 i pU3UK PO3BUTKY T'O-
CTPOTO TiMOKOPTULIM3MY B pa3i BumgajJeHHS HaJHUPKOBOI
3aJ1034, ypaxkeHoi MyxJuHolo. JlesKi MOCIiIHMKU Bim-
JIal0Th MPIOPUTET B OIMUCI CYOKJIiHIYHOTO cuHApoMmy Ky-
muHra B. Charbonell et al. [25], s1Ki chopmynnioBanu naHe
MOHSTT Tak: iHcuaeHTaaoMa H3 3 aBToHOMHOIO Hepery-
JIbOBAaHOIO MPOAYKIII€IO INIIOKOKOPTUKOIIIB, aje 0e3 cre-
HU(pIYHUX 03HAK i CUMMOTOMIB, IpUTaMaHHUX KJIiHIYHO
ssBHOMY cuHapoMy KyimHra. Y nomanbpliomMy 10 CyOKJIi-
HiuHOTO cuHApoMy KylIMHra BUZHAIN MOXIUBUM YMOB-
HO BiTHOCUTM HE TUIbKU BUIIAAKM 3 BiICYTHICTIO CUMII-
TOMATUKU TiMepKOPTULIM3MY, aJie I XBOPUX i3 HASBHICTIO
OKpeMUX O3HaK CHHApPOMY abo iX moeaHaHb, BUSIBJISHUX
y pi3HMX CTYIIEeHsX (apTepiajibHa TimepTeH3isl, OXKUPiHHS,
HopyllieHa TOJEePAHTHICTh A0 TJII0KO3U, AMCIiMigeMis,
ocTeornopos). Ix HaBiTh KIacudiKyBanu K npe- Kyurur,
pPO3IIsiIalouy SIK paHHIO CTajil0 3aXBOPIOBAHHS abo0 Io-
pyweHHs ¢ynkiii H3. IlinTBepaKeHHSIM € TOi (akT, 1110
B 0araTbOX XBOPHMX BOHM JiKBiToByBaaucs abo ix mepeoir
3M’SIKIIIYBaBCSI ITiCIs aipeHalIeKTOMil 3 aAeHOMOIO.

A BusiBMIIOCS, CYOKITiHIYHMI cuHapoM KylinHra He €
BEJIMKOIO PilKicTIo. 3a cyMapHUMU JaHUMU 22 DOCTiIHU-
KiB [26], cepen 2622 xBopux 3 iHcuaeHTanromoio H3 y 236

(9,0 %) Bumnankax OyB BUSIBICHUI CYOKIiHIYHUI CUHIPOM
KyivHra npu KoamMBaHHSX JAHOTO MOKa3HMKA B MeXax
1,1-47,3 % B okpemux cepisix. [IpuBeprae yBary BejlIMKa
BapiabeJbHICTh YAaCTOTU BUSIBJIEHHSI CYOKJIiHiYHOIO CHUH-
npoMy KyimHra, 1110, MOXJIMBO, TOB’SI3aHO 3 BUKOPHUC-
TaHHSIM Pi3HUX KPUTEPiiB IS BiTHECEHHSI OKPEeMUX BU-
MajaKiB 10 1Ii€i KaTeropii.

[lepBuHHUI rinepanbaocTepoHisM (cuHapoM KoH-
Ha) CYIPOBO/XYE iHCHUIEHTAJIOMY HabaraTto piaiie, Hix
cyOkiHiuHuM cuHapoM KymuHra. [1ino3pu Ha KOpUCTh
HasgBHOCTI cuHapoMy KOHHa y XBOpUX 3 iHCUIEHTAIO-
MOIO BMHMKAIOTh 3a HAsSIBHOCTI apTepiajbHOI TillepTeH-
3ii, 0COOJMBO CTiliKOI1 10 aHTUTIiNEPTeH3MBHOI Tepanii,
rinokaniemii, M’430B0i cJ1aOKOCTI, MOPYILIEHHSI HUPKO-
BUX (yHKUi. YacToTra cuHapomy KoHHa cepen iHIIUX
BMIiB iIHCUICHTAJIOM He TiepeBuIye 2 %, piiko mocsirae
3—4 %. OcTaHHIM 4acOM IOIIMPEHICTh aJIbAOCTEPOM Ce-
pen xBopux 3 iHcuaeHTtasomamu H3 3pocna g0 7—35 %
y 3B’SI3Ky 3 ONKMCOM BapiaHTiB TinepajbI0CTepOHi3My 3
HopMoKaJiemiero. Hali0inpil MIMPOKO peKOMEeHAOBa-
HUM CKPUHIHTOBHMM TECTOM IS IOILUYKY Tillepajbioc-
TEPOHI3MY, Yy TOMY YMCJi 1 Yy XBOPUX 3 iIHCUIEHTAJIOMOIO
H3, € nocaigkeHHs CIiBBIZHOIIIEHHSI BMIiCTy ajlbI0OCTe-
POHY B IJ1a3Mi 0 aKTMBHOCTI peHiHy. BBaxaeTbcs, 10
naHuii mokasHuk Buie 20 (aesiki BBaxxatoTh Buile 30) €
BaroMMM apryMeHTOM Ha KOPUCTb HASIBHOCTI CUHAPOMY
Konna. Ilpu Benuumnax > 50 miarHo3 ctae abCcoOIOT-
HUM, KOJIM PiBeHb ajlbAOCTEPOHY BUPAXKAETHCS B HI/IUI
I aKTUBHICTh peHiHy — y Hr/mui/roa. YyTauBicTh Tec-
Ty ctaHOBHTH 10 90 %, crienndivnicts — 1m0 91 %. Ipu
nokazHukax B iHtepsani 20/30—50 pasg miaTBepaKeHHS
JliarHO3y PEeKOMEHIYETbCSl MPOBEAeHHsI (DYHKIiOHATIb-
HUX npoo [27].

OcTtaHHIM yacoM y 6araTbOX HacTaHOBAaX PEKOMEH]IY-
€ThCSI TPOBOAUTHU JaHi JOCTiIXKEHHS TiIbKM 32 HasIBHOCTI
apTrepiajgbHOI TilepTeH3il y XBOPOro 3 iHCUAEHTaJIOMOIO
H3. I3 uum ckyiagHO MOTOAUTHUCS. Y JAESIKMX XBOPHUX ap-
TepiaJlbHUI TUCK MOXEe He3HayHO abo MepioaudHO ITiaI-
BUILIYBaTUCS 0€3 XapaKTepHUX CHUMIITOMIB abO BiH He
BUMIPIOEThCSI TPUBAJIUI Yac i JIEMOHCTPATUBHI O3HAaKHU
OyBalOTh He BUpPaXeHi. Y TaKUX XBOPUX MOXYTb OyTH
TpaHUYHI PiBHI CITiBBiIHOIIEHHS aJlbAOCTEPOH/pPEHiH,
3HIDKEHUI piBEHb KaJjilo, TMepioguyHi He3apeecTpoBa-
Hi emi30Au MiABUILEHHS apTepiaJlbHOTO TUCKY, M’SI30BO1
CJTabKOCTi, TOJOBHOTO 0OJII0, HUPKOBiI MOPYIIEHHS, 110
OyBa€ XapakTEepHUM IS TiMepaabI0CTePOHi3My, 0COOJIM -
BO 1IOro MoyaTkoBux abo cyoxJiHiyHuX opM. Lli noBoau
MOBMHHI CBiIYUTHA HA KOPUCTb JOLIIBLHOCTI JOCIiIKEH-
HSI MiHepaJIOKOPTUKOinHOI (pyHKIii Kopu H3 y xBopux 3
IHCHUIEHTAJIOMO0, MOXJIMBO, 3a iHAUBiIyaJIbHUMHU MOKa-
3aHHsIMHU [28].

[HCHAEHTAIOMU 3 KJIiHIKOIO TinepceKpelii CTaTeBUX
TOPMOHIB — aHAPOreHiB ab0 €CTPOreHiB TPAIISIOThCS
BKpal pinko. Lle MoxyTh OyTh ageHOMU ab0 MEPBUHHI
kapuuHoMmu kKopu H3. Y nesikux HacTaHOBax BKa3y€Th-
cs, 0 y XBOPpUX 3 iHcuaeHTanoMolo H3 3a BimcyTHOCTI
KJiHIYHMX O3HaK BipuJizalii B XXiHOK i (pemiHizallii B 4o-
JIOBIKiB IOCJIiI>)KEHHSI CTaTEBUX CTEPOiJiB HEe MOKa3aHe.
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Crin miaKpecanuTd, Mo IS IIPaBUJILHOTO PO3B’SI3aHHS
IIbOTO TIUTaHHS BUHATKOBE 3HAYCHHS MAalOTh Pe3yiib-
TaTW KJIIHIYHOTO OOCTEXEHHS, Ae CJiJ BpaxoBYBaTH
HaliMEeHIII CUMNTOMM e(heKTy HaUIUIIKY CTaTeBUX
ropmoHiB. Tak, HagBHICTh HaBiTh MOMipHOTO TipCYTHU3-
My B TIO€IHAHHI 3 po3JagaMU MEHCTPYaJbHOTO IIMKITY
B XiHOK MOXe CBiIUMTU Ha KOPUCTh aHAPOCTEPOMU, a
TiHeKOMaACTisl, 3HMXKEHHS TOTEHIIil y YOJIOBiKiB — Ha
KOPHUCTh KopTuKoecTpomu. Lli i mesaxi iHImi cumMmoToMu
MMOBUHHI CJIIYTyBaTU BiANIpaBHUMHU O3HAKaMU JUISI [1O-
CIIKEHHS aHAPOTEHIB Y TEepIIOMY BUITAIKy i eCcTpo-
TeHiB — y Apyromy. 3a3Buyail peKOMEHIYEThCS MOCTi-
IKEHHST TECTOCTEPOHY i 10T0 MeTalOoJIiTiB IMpU Mimo3pi
Ha aHAPOCTEPOMY B KiHOK i €CTpPOTeHiB, CyMapHUX Ta
dpakIifHUX, IPU Mig03pi HA KOPTUKOECTPOMY — Y 40—
JoBikiB. OKpeMo cif 3rajgaTv 3HaYeHHS TOCHiIXKEHHS
nerigpoemnianapocTepoHy-C, 30iIbIIEHHS BMICTYy SIKOTO
pO3LIiHIOETHCS OararbMa (axiBUSIMM sSIK O3HaKa Hal-
JIMIIKOBOI MPOAYKIIii aHAPOTeHIB i MapKep 3JI0SIKiCHOC-
Ti. BigzHaueHo, 1110 YyTIMBICTh JaHOTO MOKAa3HUKA MPU
nudepeHianii 100posIKicHUX ageHoM i kapuuHoMm H3
nocsrae 100 % i cnieuudiunicts — 47 %. PimmeHnHs npo
HEOOXiIHICTh OOCHIIKEHHS CTaTeBUX TOPMOHIB IIpHU-
iiMaeTbcs iHnOuBiAyanbHo [29].

InenTudikanisa incunentanomu H3 sgx ¢peoxpomMoru-
TOMU TOBMHHA 3MiICHIOBATUCS HacaMmIiepen 3 OIJIsiIy Ha
HeOe3MeKy IJIsl XBOPOTO CYIyTHIX JaHUM IMyXJIMHAM po3jia-
IIiB KPOBOOOITY, 4aCTO — i3 HeCIPUITIMBUMU HACiIKAMMU.
Kpim ocHOBHUX (hopM XpomadiHHMX MYXJIHUH i3 KJIiHIKOIO
NapOKCU3MaJIbHOI, 3MilllaHOI i IOCTIMHOI apTepiaabHOI
rirepTeHsii, 4acTo BiAMiYalOThCs KIiHIYHO HiMi HOBOYT-
BOPEHHSI, SIKi TAalOTh IIPO cebe 3HATU JIMIIE IPU MEBHUX
cuTyalisx (cTpec, piznyHi HaBaHTaXKeHHs, oTlepallis, Hap-
KO03) y BUIVISIAI TSDKKUX KPU3iB apTepialbHOI rirepTeHsii i3
Ccepiio3HMMH posiagaMu KpoBoobiry. Jo 50 % sumankis
(eoXpOMOLIUTOM, $IKi BUSIBISIIOTHCS K IHCUASHTAJIOMU,
CYIIPOBOIXKYIOTbCS HOpMOTeH3iero. [lamienTn 3 Bumam-
KOBO BHSIBIIEHOIO (hEOXPOMOIIMTOMOIO 3a3BUYail OiNIbIIT
CTapIIIOro BiKY, HiXK XBOpi i3 CUMIOTOMHUMU IyXJIMHAMU,
i B HUX 3a3BMYail BiICYTHi KJIiHiYHi CUMIITOMM 1 O3HaKH,
1110 T03BOJISIIOTH IyMaTu Ipo deoxpomouutomy. Tomy Bcim
XBOpUM 3 iHcuaeHTasomolo H3 omHoO3HAauHO ITOKa3aHe
ropMoOHaJIbHE i OioXiMiuHe OOCTeXKEHHSI Ha MpeIMeT BHU-
KJIIOUeHHST a00 MiaTBEepIKEHHsI HAsSBHOCTI (peoXpoMol-
Tomu [30].

MeTtomom BUOOPY rOpMOHANBHOI AiaTHOCTUKU (Deo-
XPOMOIIMTOMM 3aJIMIIAETHCS TOCTiIKEHHS BMICTy KaTe-
XOJaMiHiB — aJpeHaJlliHy i HopaapeHaJsiHy B IJ1a3Mi abo
ceui i/a6o ix meTabonitiB. KoHIIeHTpallisg CyMapHUX Ka-
TexonaMiHiB y miaa3Mmi Huxkde 500,0 1ir/MJ1 103BOJISIE BU-
KJIIOUUTH (peoxpomMouiuTomy, piBeHb moHam 2000,0 nir/mia
BipoOrigHO MiATBepAXY€E niarHo3. B octaHHi nekinbKa ae-
CSTUJIITh HaKpaliuM METOJOM MiarHOCTMKHU BBaXKalOTh
BHU3HAYEHHSI B ILIa3Mi MeTaHe(pUHiIB, METUJIbOBAHUX
MeTa0oMiTiB aapeHasiHy i HopaapeHaliHy: MeTaHed-
pUHY, HOpMeTaHe(pPUHY, BaHiTIIMUTAAJIbHOI KUCIOTH.
PospginbHe gocnimXeHHsT JaHUX CIOJYK OiJbIIICTIO J0-
CIIITHUKIB BU3HAETHCSI TeCTaMU IIepIIoi JiHil K s

NiarHOCTUKM (PeOXPOMOLIMTOMU, TaK i IS BUSIBICHHS
iHcugeHtaniomu H3. [dochimkeHHsS Cclig BUKOHYyBa-
T He MeHIe ABOX pasziB. Ilpu mMpoMixXHUX BeIUYMHAX
IMOKAa3HMKIiB PiBHIB KaTexoJIaMiHiB i MeTabOJIiTiB peKo-
MEHAYETHCS MPOBeAeHHSI QYHKIIOHAJIBHUX MPo0, Mpo-
BOKALiMHUX i/a00 agpeHONITUUHUX. 3 OIJISILY Ha Te, 1110
10 25 % xpoMaiHHUX MyXJWH MalOTh CITaIKOBUM, Te-
HETUYHO OOYMOBJICHUI XapaKTep, IPpU BUSBJIEHHI cepes
iHCUAEHTAIOM (heOXPOMOLIUTOMU TaKMM XBOPUM IIO-
Ka3aHO J0JaTKOBE OOCTEXEHHS Ha MpeaMeT BUSBICHHS
B HuX cuHapomy MEH-2, xBopobu lnmnenst — Jlinnay,
PekninrayseHa I tuny, cunnpowmis JIi — @paymeni, Kap-
Hes, bekBiTa — BigmemaHa, ciMeiiHOTo aeHOMaTO3HOTO
noJiinosy [31].

YacTka nNepBMHHOTO aIpeHOKOPTUKAJIBHOTO paKy ce-
pen iHcumeHTaaom H3 BUSBISETHCS TOCUTH pealibHOIO,
He3BaXalouu Ha PiKiCTb HOro B 3arajbHiil MOMYJIsSLIi.
Bunankoso BusBieHi Kapuuanomu H3 y 26—94 % Bunan-
KiB € TOpMOHONpPOAYKYIOUMMU. HacTiibKy IMpokuit mia-
Ma30H MOSICHIOETHCS TUM, 1110 €Ki JOCTITHUKYU BKJIIOYa-
I0Thb Y TPYNY TOPMOHAIbHO aKTUBHUX HE TiIJIbKU MYyXJIUHU
3 KJIiHiKoto cuHapoMiB (KyriuHra, Bipumizanii # iH.), ane
i BUMAIKW, 11O CYNMPOBOIKYIOThCS 30iTbIIEHHSIM PiBHIB
MEeBHUX TOPMOHIB 0e3 KIiHiYHuX MposiBiB. Criocrepira-
€TbCS JIiHIliHA 3a7I€XKHICTh YACTOTH BUSIBJIEHHS KapLUIMHOM
Bil pO3MipiB IHCUIEHTAJIOMU, LIO BiI3HAYaJIOCS BUILE.
37105IKiCHI iIHCUACHTAJIOMM YacTillle BU3HAYAIOTbCS, KOJIU
BOHH JIOCSTalOTh 3HAYHUX PO3MIipiB i MOXYTh CYylpPOBO-
JKYBaTHCS JIOKAIbHUM MaceheKToM i BimgaJeHUMHU Me-
tacrazamu [32].

3105KiCHUIT XapaKTep iHCUAEHTAJIOM BU3HAYAETHCS
3a HasiBHICTIO O3HAK, OMMCAHUX BULIE. Yce 111e 3a1ullia-
€TbCS TUCKYTAOEIbHUM MUTAHHS: YU € iIHCUIEHTAIOMU
MeTacTa3aMU YTBOPEHb, sIKi BUSIBJISIIOThCS B OCi0 3 OHKO-
JIOTiYHUM aHaMHe3oM Kpim Toro, OuUtblIicTh KiIiHILMC-
TiB BUPILIYIOTh JaHy Npo0JeMy HeraTuBHO. BianosigHo
IO iHIIO1 TOYKM 30pY, ICTUHHUMHU iIHCUAEHTAIOMaMUu —
MeTacTa3aMu MOXYTh BBaXKaTHUCsl YTBOPEHHSsI, BUSIBJICHI
B 0Ci0 i3 NMEepBUHHOIO, paHille HeAiarHOCTOBAHOIO MyX-
JuHOI0. B oHKOOTIYHKMX XBopuX 1m0 50—70 % iHcumeH-
tanoM H3 BusBisiorhest MeTactazamu. HaGaraTo pinnre
(2,1-5,8 %) iHCUIEHTAIOMH BUSIBJISTIOTHCSI MeTacTa3a-
MU OKYJBTHUX 3J0SKICHMX TMyXJIMH iHIIMUX JioKaji3a-
1iit. 3a yactorolo ypaxeHHs1 MetactazaMu H3 mocinae
CbOME Miclle cepen iHIIMX opraHiB. HalivacTimie B Hel
METACTa3yIOTh paK MOJOYHOI 321031, JIET€Hb, MTEYiHKH,
niMcdoma, MeJaHOMa, pifalle — MyXJIUHU HUPKU, TOB-
cToro KumreyHuka [33].

OueBUAHO, CJIil BBaXKaTH OOIPYHTOBAHOIO TOUYKY 30Dy,
IO SIKIIIO Y XBOPOI'O 3 OHKOJIOTIYHUM aHaMHE30M BUSIB-
JISIETBhCST yTBOpeHHs B H3, iioro citig HacamIiepen po3Iiisi-
JIaTH SIK MeTacTa3 i BXUBATU 3aXOJiB JUISl TTOLIYKY iHIIMX
MeTacTa3iB ab0 peluauBYy IyXJUMHU. Y pasi BUSIBICHHS
YTBOPEHHS 3 O3HAKaMU 3JI05IKiCHOCTI 32 JAaHUMU TOIIYHO1
JIIaTHOCTUKK Y XBOPOro 0€3 OHKOJIOTIYHOTO aHaMHE3y €
OisbllIe TMiCTaB MPUITYCKATH, 1110 BOHO € MEPBUHHUM pa-
koM H3 abo, Habararo pigiie, MeTacTa3oM HeliarHOCTOBA-
HOT MyXJIMHU iHIIO1 JIOKaJTi3allil.
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Tyt mopeuHo Oyne 3ramaTu Ie IIPO OAWH METOI Iiar-
HOCTUKM iHcuaeHTaaioM H3 — myHKuiliHy Oiorcio.
OCHOBHMM TIOKa3aHHSM ISl 11 3aCTOCYBaHHSI € BUSIB-
JIEHHsI TOZaTKOBOTO YTBOpeHHsT B H3 y XBoporo 3 oHKO-
JIOTIYHUM aHaMHE30M 3a BiICYyTHOCTI CUCTEMHOTO MeTa-
crazyBaHHs. [IyHKTyBaTH pPEKOMEHIYETHCS YTBOPEHHS
po3mipom moHan 2,0 cMm. barato mocaigHUKIB mmimKpec-
JIIOIOTh TPYIHOIII IUTOJOTIYHOTO PO3MEXYBaHHS HO-
OpOSIKICHUX i 3JI0SIKiCHUX HOBOyTBopeHb H3, ane MmeTa-
CTa3u MyXJIMH iHIIWX JoKali3aliil y HaIHUPKOBY 3aJ103y
MOXYTh OyTH 4iTKO OM(epeHIiiioBaHi Bil IMEPBUHHUX
ampeHanoBuX IyxauH. [lyHkuiiiHa Oiomcis € IOCUTh
CKJIQJIHUM JOCIHIIDKeHHSIM i MOXe CYIPOBOIKYBaTUCS
Ceplio3HMMM ycKiIamHeHHsMU. [lepen ii mpoBemeHHSIM
00OB’SI3KOBO CJIifi BUKIIOYUTH HaSABHICTH (DEOXpoMO-
ouTOMH. BUKOHYETBHCS 0iOTCisT MyHKIIII g KOHTPOJIEM
V3]l a6o KT mocBimueHuM ¢axiBLeM.

Cepen iHIIMX BUOIB iHCHIEHTAJIOM, $IKi CTaHOBIISITH
MEHIIICTh Y CTPYKTYpi JaHOI KaTeropii yrBOpeHb, Hali-
YacTillle CIIOCTEPIiraroThes JIMOMHU i Mi€TOTIIIOMU, Jali —
KiCTH, TICEBOOKICTH, TeMaTOMU i, HAPEIITi, PiIKiCHI TUIIX
MyXJIUH i TICEBOOITYXJIMHHUX YTBOPEeHb. BilbIIicTh i3 HUX
MaloTh TI€BHi XapaKTEPUCTUKH, $SIKi BUSBISIOTHCSI TIPU
TOMIYHIN AiarHOCTUIII; OMMC IX MICTUTHCS Y BiIIOBITHMX
po3minax. OmHak iX HasBHICTh He BUKJIIOUAE€ HEOOXiTHOC-
Ti OPOBeAEHHS CIEeLialbHUX TOPMOHAJbHUX i JOMAaTKO-
BUX JOCJIIXKEHb 32 MOKA3aHHIMMU 3 MOJAJBIION OLIHKOIO
IX 3HAYMMOCTI Ta MPUUAHATTIM pIllIEHHS IIOAO0 TAKTUKMU.
Oxpemo cllif 3ragaTu Ipo IICeBIOaIpeHaI0Bi YTBOPEHHS,
SIKi MOXYTb iMiTyBaTH crpaBxkHio natosorito H3. [lude-
peHLialis iX Hepinko OyBa€ IOBOJII CKJIAOHOIO, a YacToTa
BUSIBJICHHS i MpaBWJIbHA iHTEPIIpeTallis 3aJieXXaTh Bil KBa-
nidikaltii mocaigHuKa.

Busasusimm incugentanomy H3, BuKoHaBIIM Tepepa-
XOBaHUU BUIIIE KOMITJIEKC JIOCHi/I)KEHb | BCTAHOBUBILIM KJTi-
HIYHMIA 1iaTHO3, CJIi PO3B’sI3aTU OCHOBHE MUTAHHS: OIle-
pyBaTH Y1 0OMeXUTHUCS criocTepexkeHHsIM? [1lokazaHHSIMU
IIJIST OIIePaTUBHOIO JIiIKYBaHHSI CJIiJl BBaXKaTH:

— yCi BUIIQAKM TOPMOHOCEKPETYIOUMX iHCHUIOEHTa-
JIOM, He3aJIeXXHO Bil iX po3MipiB i TOro, 44 € BOHU J0-
OpOSIKICHUMM a00 3JI0SIKICHUMU; IJIS1 XBOPUX 3 O3HAKAMU
aBTOHOMHOI Timepcekpellii KOopTu3ojay (CYOKIiHiYHUMA
cuHapoM KylmHra) muTaHHs IIpo OIepalilo BUPIITyETb-
cs1 iIHAUBIAYaJIbHO;

— iHCHIEHTaJIOMM 3 O3HAaKaMM 3JIOSIKICHOCTi, MeTa-
crasu B H3 3a BiaCyTHOCTi CMCTEMHOI0 MeTacTaTUYHOTO
ypaxKeHHS a00 pelaAnBY IIePBUHHOI ITyXJIMHU;

— JIOOpOSIKiCHI IHCHUAEHTAJIOMU pPO3MipOM IOHA
4,0 cM; clim BUAIIMTU iHTEpBal «Cipoi mkamu» — 4,0—
6,0 cM, KoJIu pillIeHHS TIPO OIepallifo MPUIAMAETLCS iHIN-
BilyasibHO;

— JOOpPOSIKiCHI iHCHAEHTAJOMM, IIiJi 4ac CIIOCTepe-
JKeHHSI 3a SKUMU BiIMiuaroThCsl 30ibIIEHHS PO3MipiB, ITO-
sIBa O3HAK 3J105IKiCHOCTi, TOPMOHA/IbHOI aKTUBHOCTI;

— iHIII MOyXJUMHJA 1 MOYXJIMHOIOMIOHI YTBOPEHHS,
SIKIIIO BOHU 1OCSITalOTh 3HAYHUX PO3MipiB, MalOTh O3HAKU
3JI05IKiCHOCTI i CyTIPOBOJIXKYIOThCSI KJIIHIYHOIO CUMIITOMA-
THUKOIO.

[IpuitmMaroun pilieHHs PO omepaTUBHE JiKyBaHHS,
Xipypr IOBMHEH BpaxOBYBaTU KJIIHIYHMIA JiarHO3 — sKa
caMme HO30JIoTiuHa (popma aapeHaaoBol IaToJIOri1 Mmiajsarae
omnepauii. BrpyyanHs 3 miarHo3oMm «iHcuaeHTaaoMa H3»
HEIPUITYCTUMI i € Ipy00OI0 MOMUJIKOIO, 1110 CBiTYUTH MPO
HU3bKY KBaji(ikallito xipypra. OnTuMajbHOIO OIlepalli€lo
IIJ1s1 OUTBIIOCTI MOAIOHMX MYXJIMH € JJalapoCKOITliYHa aape-
HaJIEKTOMis 3 IyXJIMHO0. BinkpuTi omepallii mokasaHi 11st
3J105IKICHMX MYXJIMH 3HAaYHMX PO3MipiB, OCOOIMBO 3 O3HA-
KaMU iHBa3ii B HABKOJIUILHI CTPYKTYpPHU.

3 orjisioy Ha Te, 1o OLIbIIicTh iHcuaeHTaaom H3 e no-
OpOSIKICHUMM YTBOPEHHSIMM, HE MEHII BaXXJIMBUM € BU-
3HAYEHHSI 111010 HUX MOJAJIbIIOI TAKTUKU — PEXUM i TpU-
BJIiICTb CITOCTEpPEKEHHSI, MOPSIA0K i 00CSITM BUKOHAHHS
KOHTPOJIbHUX KJIiHiKO-TOPMOHAJIBHUX i Bi3yasli3ylouuX 10-
CJIiI>KEeHb, TPUHUUMU OLIHKU OTPUMAaHMX Pe3ysbraTiB. Y
HU3LIi HACTaHOB BKa3YETHCS, 1110 32 HasIBHOCTi TOPMOHAJIb-
HO-HEaKTUBHUX aJeHOM 0e3 O3HaK 3JI0SIKiCHOCTI pO3Mi-
poM MeHIle 3—4 ¢M nojabliie CIIOCTEPEXKEHHSI He IoKa3a-
He. BinzHavaeThbcs, 1110 B MOAIOHUX ITyXJIMHAX BKpaii piiko
CIIOCTEPIiraeThesl TEHIEHIIis 10 POCTY, 03/105IKiCHEHHSI, 10~
SIBM TOPMOHAJIBHOT aKTUBHOCTI. B iHIIMX BUMaakax, oco-
OJIMBO MPU HATMEHIITMX CyMHiBaX IEPBUHHUX PE3YJIbTaTIB,
PEKOMEHIYIOThCSI KOHTPOJIbHI 00CTeKeHHST yepes 3, 6, 12
MicsI1iB i MOTiM yepe3 1—2 poku, MakCUMaIbHUN TEPMiH
BCTaHOBJIIOETHCS JI0 I’ SITU POKiB. [laHi mapaMeTpu € mpe-
MeTaMM OOrOBOPEHHS B Pi3HUX KIiHiKaXx.

Hageneni B naHiit poOOTi MOKa3HUKU JIMILIE YaCTKOBO
CBiIyaTh MpO 3HAUYILIICTb TTpobaeMu iHcuneHTasioMu H3,
110 OOIPYHTOBAHO MOTJIa O CTaTH MPEAMETOM MOJAIbIIOTO
BUCBITJICHHSI B cepii cTaTe.

KonduikT inTepeciB. ABTOp 3asiBiisie MPO BiACYTHICTb
KOHMDJIIKTY iHTepeciB Ta BiacHOi (hiHaHCOBOI 3allikaBiie-
HOCTIi MpU MiArOTOBIlI 1aHOI CTaTTi.
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Adrenal adenomas: what to do with them?
Review 2

Abstract. Adrenal incidentalomas (Al) are a collective, working
category that contains a wide range of different forms of patho-
logy of these glands. They differ in the original tissue structures
from which they originate, in clinical and hormonal characte-
ristics, in diagnostic and tactical approaches. Such a wide range
of emergencies, which are hidden under the guise of accidentally
detected Al, puts before the clinician the task of identifying them
(establishing a clinical and, if possible, morphological diagnosis)
with the definition of tactical approaches. Based on the analy-
sis of these data, as well as numerous publications, their working
classification is proposed. When deciding on surgical treatment,
the surgeon must have a clinical diagnosis — what nosological
form of adrenal pathology is to be operated on. Interventions
with the diagnosis Al are unacceptable and are a gross error. The
optimal operation for most such tumors is laparoscopic adrena-
lectomy with the tumor. Open operations are indicated for ma-

lignant tumors of significant size, especially with signs of inva-
sion into surrounding structures. Given that most Al are benign
formations, it is equally important to determine further tactics
for them — the mode and duration of observation, the order
and scope of control clinical and hormonal and imaging stud-
ies, the principles of evaluation of the results. Several guidelines
indicate that in the presence of hormonally inactive adenomas,
without signs of malignancy, less than 3—4 cm in size, no further
observation is indicated. It is noted that in such tumors the ten-
dency to growth, malignancy, emergence of hormonal activity is
extremely seldom observed. In other cases, especially with the
slightest doubt of the initial results, follow-up examinations are
recommended after 3, 6, 12 months and then after 1—2 years, the
maximum period is set to five years. These parameters are the
subject of discussion in various clinics.

Keywords: incidentalomas; adrenal glands; diagnosis; treatment
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Lykposuu aAiabeT, pyHKUia TpombouuTis
| AULEeTUACOAAILUAOBO KUCAOTA

Pe3tome. Lykposwii piabet (UL) — He3anexHui YUHHUK pU3nKy CepLeBO-CyAMHHWUX 3axsoptoBaHb (CC3).
lMpnwBnaLLIEeHNY PO3BUTOK atepocK/ieposy y xBopux Ha L[] € Hacrnigkom eHpoTenianibHOI AnCgyHKUii, HU3bKO-
rpagieHTHOro 3anasneHHs, OKCMAaTUBHOIo CTpecy, Auchinigemii Ta nopyLueHHs yHKUii Tpom6ouyunTtie. Pe3ynbTa-
TV MPOBEAEHUX AOCIIAXKEHb oKasanu, Lo cepes xBopux Ha L[] Big3Ha4yaeTbCcs BUCOKUI BiACOTOK BIifCYTHOCTI
eheKTy npu BUKOPUCTaHHI sk auetuncaniymnosoi kucriotn (ACK), tak i knonigorpesnto. [pyu LboMy HeobXigHoO
PO3PI3HATY NaLieHTIB 3i criabKoro BiAnoBifako vi ocib 3 BIfJCY THICTIO eeKTY, PE3NCTEHTHUX A0 MPUMOMY acripuHy.
YHacTtota Tak 3BaHOI acripHope3nCTeHTHOCTI, 3rigHO 3 CyHYacCHUMM [OCTIAKEHHAMM, Pi3Ha | 3a/1eXUTb Bif BUKO-
PUCTOBYBaHNX METOLIB BUBYEHHS ¢YHKLiT TpombouunTiB. Y xBopux Ha L[] BoHa nepebyBae B mexax Big 5 30 45 %
npu npwviomi ACK i Big 4 go 30 % npu npuviomi knonigorpesto. OcTaHHI JOCTIgXEHHS CBig4ark rpo Lye 6inbLuy
YacTKy Takux oci6 cepen xBopux Ha U[. JouinbHicTs gosidHoro npuiiomy ACK 4515 BTOPUHHOI MpoghinakTuku,
TO6TO B 0Ci6 3 giarHoctoBaHummn CC3, € 6e3nepeyHoro (piBeHb fokasis A). BogHovac nigxogn [o nepBuHHOI
rpoghinakTMKy BIA3PI3HAKTLCSA B PIBHNX KpaiHax cBiTy. [pyn LUbOMy aKLUEeHTYETbCS, L0 NepBUHHA rpoginakTnka
ACK y cyydacHnx ymoBax 36epirae BUrigHmi 6anaHc CriBBigHOLLEHHSI KOPUCTI/PU3NKY. Y HOBUX pekomeHgauisax
3a3Ha4yaeTbCA, LYo rpy Npuiomi pilueHHs oo npuaHadeHHs ACK navieHtam 6e3 CC3 He cnig BpaxoByBatu
o6umncrneHmii 10-pidHU pusnK cepLeBo-CyANHHUX MNOAIN. 3amicTb 4boro ciig 6patv Ao yBaru BCi HasiBHi ¢hakTo-
Py pU3NKY B KOXHOIo nauieHTa, 30KpemMa OOTSXKEHU CIMEHMI aHaMHe3, He3AaTHICTb JOCSAITU LifIbOBUX PiBHIB
ninigis i rnikemii, a Takox piBeHb Kanbuugbikauii KopoHapHux cyauH. inTeepaxeHnii BUCHOBOK rpo Te, 1o ACK
Mae [oKa3oBy €(heKTUBHICTb Py NPOBEAEHHI BTOPUHHOI rnpogbinaktnkn y nayieHtis i3 CC3. LLjogo nepBuHHOI
rpoginakTnku cepLeBo-CyaNHHUX MOZIN, B TOMY YUCIIi Y 340pOBUX OCI6, AOLINbHICTb, TPUBASIICTb NPUNOMY | BUGID
npenapaty ACK noBuHHI Bu3Ha4atucs 3 ypaxysaHHAM 10-pi4HOro po3BUTKY CEPO3HUX MOAIV, HasiBHOCTI CyryT-
HiX 3aXBOPIOBaHb | pU3NKY BUHUKHEHHSI KPOBOTEHI.

Kno4oBi cnoBa: wuykposuii giabet; eHgoTenianbHa AMCYHKLIS,; arperadis TooM6ouMTIB; aueTuicaniynioBa
Kucrora; ornsg

Lyxposuit giader (L1[) — He3ameXXHWI YMHHUK PU-
3UKY ceplieBO-cynnHHuX 3axBopioBaHb (CC3) [1]. XBopi
Ha LI/l matoth migBumeHuii (B 2—4 pa3u) pu3UK pO3BU-
TKY aTepoCKIepo3y CYIUH CepeIHbOTO i BEJIMKOTO Kali-
opy. OCHOBHOIO IIPUYMHOIO IMIEMIYHUX YpaxkeHb cepild i
HepeOpoBaCKYIISIPHOI ITATOJIOTiI BBaXKAIOTh PO3PUB aTEPO-
CKJIEPOTUYHOI OJISIIIKY 3 3aJlydeHHSIM Tireparperadoeib-
HUX TpoMOouuTiB [2]. [IpuimBuaLIe HIIA PO3BUTOK aTepPO-
ckiepo3y y xBopux Ha LIJI € HaciaigkoM eHmoTeiaIbHOl

IucYHKIII, HU3bKOTPadi€HTHOIO 3aIlajJeHHS, OKCHOa-
TUBHOTO CTpecy, OUCIiIimeMii Ta IMOpYyIIeHHS (QYHKIIil
TpoMOOLUTIB [3].

3 maTodizionoriunoi Touku 3opy LIJI ciim posrismaTu
SIK TIPOTPOMOOTHYHMI cTaH. TpomOomuTu xBopux Ha LIJI
XapaKTepU3YIOThCs 30LUTBIIEHHSIM CepeIHbOTO 00CATY, 1110
€ pe3yIbTaToOM IMCQYHKIIiI MeTaKapioLUMUTiB a00 XpOHIYHOI
aKTuBallii. 30iIbIIEHHS X CEPeIHBOTO 00CATY aCOLIIIOETHCS
3i 30LIbIIEHHSIM MOBEPXHi TPOMOOILIUTIB i AKTUBHUX TJIiKO-

© «MixHapogHuil enJoKpUHoNOriuHKil XypHan» / «International Journal of Endocrinology» («Miznarodnij endokrinologicnij Zurnal»), 2021

© Bupaseup 3acnascokuii 0.10. /  Publisher Zaslavsky 0.Yu., 2021

[Ina kopecnonpeHuii: Tenpeneka Mpuropiit OefoToBuY, AOKTOP MEANYHNX HayK, npodecop Kadeapy BHYTPILLHbOT MeauumHi NO 1, 3aBiayBay Kypcy enpokpuHonorii, OecbKiuii HaLioHanbHui Me-
ANuHit yHiBepcuTeT, Banixocbkuil nposynok, 2, M. Oaeca, YkpaiHa; e-mail: gegefa53@gmail.com

For correspondence: Grygorii Gendeleka, MD, PhD, Professor, Department of internal medicine 1, Head of the course od endocrinology, Odessa National Medical University, Valikhovskiy lane, 2, Odesa,
65082, Ukraine; e-mail: gegefa53@gmail.com

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

66 MiKHOPOAHNN EHAOKPUHOAOTIYHUI SKYPHAA, ISSN 2224-0721 (print), ISSN 2307-1427 (online) Tom 17, N2 3, 2021



[ &)

OrAsA Aiteparypum /Literature Review/

MIpPOTEeIHOBUX pellenTopiB. BcTaHOoBNIeHA mimBUIeHA eKC-
mnpecist penenTopiB (iopuHoreHy, ¢dakropa BimieOpanna,
P-cenextuny Ta KomareHy. 30iIbIIEHHS CEPETHBOTO OOCSTY
TpOMOOLIMTIB, Ha TyMKY JIEsSKIX aBTOPiB, € BaXJIMBUM (haK-
TOPOM PU3UKY PO3BUTKY iH(MapKTy Miokapaa. TpoMbounTu
xBopux Ha LI/l xapakTepu3yroThcsl HU3bKUM BMiCTOM TJTy-
TaTiOHY ¥ iHIIMX aHTMOKCHUAAHTIB i MiCTITh OaraTo apaxi-
TOHOBOI KUCJIOTH, 110 CYTIPOBOIXKYETHCST TOCUJICHUM YTBO-
peHHAM TpoMOoKcaHy A2 i mpocrarmanauny H2 [4].

ITocunena mpoayxiiss TpoMOoKcaHy A2 TPU3BOIUTH
IO TIPUIIBUAIICHOIO 000POTY TPOMOOIIUTIB i 301IBIICHHS
ix 3B’sa3yBaHHs 3 (¢ibpuHoreHom. Kpim 1poro, BimOyBa-
€TbCsI 301IbIIIEHHST BUBLIbHEHHS (hakTopa 4 TpOMOOLIUTIB
i 0eTa-TpoMOOTIO0YIiHY, MOCUJICHHST MPOAYKIIii (paKkTo-
pa VIII i 30inpmeHHsT eKcrpecii TpOMOOCIIOHANHY, 110 B
KiHIIEBOMY ITiICYMKY IIPU3BOAUTH A0 30iIbIIEHHS arpera-
mii TpomOounTiB. Ha akTMBOBaHMX TpOMOOLIMTAX TaKOXK
30inbpIyeThes ekcrpecis CD40 miranais, 110 3B’ SI3YI0ThCSI
3 €HIOTEJIiEM, MOHOIIUTAMHU, CTUMYJTIOIOTh CUHTE3 MOJIe-
KyJI aAresii, XeMOKiHiB i aKTMBYIOTb MaTPUKCHI MeTaJlo-
npoTteiHasu [5].

IIpu 1IJI Bin3HaYa€eThCA MOPYIIEHHS OOMiHY KaJbLIilo,
110 MPU3BOAUTH OO 30LIbIIEHHS BMICTY BHYTPIIIHBOKIIi-
TUHHOTO KaJIbLIiI0 Ta CIIPUSIE 30iIBIIIEHHIO arperallii TpoM-
ooumTiB. BaxmmBumuy npuunHaMu AUcyHKIIII eHI0Te i
Ta 3anajeHHs npu 1/l € HeeH3uMaTUYHE TJIiKyBaHHS Oil-
KiB 1 JImimiB, 30LIbIIEHHS aKTMBHOCTI IpoTeiHKiHazu C
(PKC), 3menurenHs npoaykiiii okcumy azory (NO), okcu-
JATUBHUIA CTpec i remMoaMHaMiuHi nopyueHHs [6]. TIpo-
oykuist NO enporestieM i ioro GiomoctymHicts mpu LI
3HWKEHI, 1110 TTOB’S3aHO 3 TillepriikKeMielo, 00yMOBIEHOIO
iHcyniHope3ucteHTHicTIo (IP) i BucOKMM BMiCTOM BiJib-
Hux xkupHux kuciaot (B2XKK). Okcun a3oTy nmepenkomKae
PO3BUTKY aTepOCKIIEPO3y LLISIXOM PEAyKIlii aares3ii MOHO-
LIUTIB, JIEUKOLMTIB N0 €HOOTENil0, 3HVKEHHS IPOIyKILil
BiIbHUX paauKalliB KMCHIO i TIPUTHIYeHHSI OKMCHEHHS JIi-
HOMpoTeiHiB HU3bKOI 1iabHOCTI (JITTHILL). BcTanoBneHumit
B3a€EMO3B’SI30K MixK Ba30AMJIATALI€IO SIK MAPKEPOM €HIO0TEe-
JliajbHOI AMCcGYHKIIII, 3 oqHOro 60Ky, Ta IP — 3 iHmoro [7].

YucneHHi OOCHiIKEeHHSI CBig4aTh, 1110 YMM BHUIIOIO €
YYTJAUBICTh A0 iHCYJiHY, TUM Kpalla (YHKIIis eHI0TeMil0,
T00TO IP acouitoeTnes 3 nuchyHKIi€o eHaoTemito. I'inep-
IJIiKeMisl per se aKTMBYE pi3Hi i30(pepMEHTU IPOTEIHJIi-
nasu C, 110 CyNPOBOIXKYETHCS 30iIbIICHHSIM aKTUBHOCTI
Pi3HUX OKCHAA3 i3 TiMepIpOAYKIiE€0 BIIbHUX paavKaliB
KMCHIO [8].

IIle ogHuM HacigkoM TiaBuIeHoi akTuBHOCTI PKC €
MiABUILIEHHS PiBHS €HAOTENiHY- 1, 110 MPU3BOAUTD 10 I10-
PYLIEHHS MIiKpOLMPKYJISLIT 1 iHAyKIIil eKcIpecii mpo3a-
HajJbHUX LIUTOKiHIB. IHAyKOBaHA TiMepIiiKeMi€lo CTUMY-
nsuist PKC takox npu3BoAUTh A0 MOCUIEHOTO YTBOPEHHS
mukiaookcureHasu-2 (LLOI'-2). HacninkoM 1boro € mopy-
ILIEHHST piBHOBAru MiX Ba3oaMIaTaTOPOM — IPOCTALIMKITi-
HOM i Ba30KOHCTPUKTOPOM — TpOMOOKcaHOM A2, SKuii
Mae€ mpoaTeporeHHuii moTeHuian. JlocaimKeHHs reMocTasy
y xBopux Ha L1/l BcTaHOBUIM 3HMKEHHS (iOpUHOTITUIHOT
aKTMBHOCTI, 00OyMOBJIeHe 30iJbIllIIeHHSIM iHTi0iTOpa akTh-
BaTopa razMiHoreny 1 [9].

HactynHowo xapakTepHowo KoHcTessuiero mas LI e
3HIDKEHHSI PiBHSI XOJECTEPUHY JIMOIPOTEiHiB BMCOKOI
wibHOoCTi (JITIBILL), a TakoX MigBUILIEHHS PiBHSI XOJIeCTe-
puny JIITHILL i Tpurniuepunis. B cupoBatiii KpoBi BU3HA-
yaeTbcsl BUCOKUit piBeHb B2XKK, mos’sa3anuii 3 1P, npu sikiii
MopyIlIeHa CyIpecis JIiMoJii3y Ta BinOyBa€ThCs 301IbIIEHHS
MPOAYKILil HeecTepudiKOBaHUX KUPHUX KUCIOT. Huzbkuii
piBeHsb JITIBILL npu3BoauTh 10 MPUCKOPEHOTO OKMCHEHHS
yactuHok JITTHIIL [10].

HaiiBaxxuBilny poJjib y IIporpecyBaHHi aTepoCKIepo3y
npu L/l Bimirpae mocwieHHs HepepMeHTaTUBHOIO IJIi-
KyBaHHS OiIKiB i JIiMiAiB 3 yTBOPEHHSM i BiIKJIaIeHHSIM
KiHueBux npoaykTiB riikyBaHHs (KIII'). B pesynbrati
[JIiKyBaHHST OifKiB MeMOpaH TPOMOOLUTIB 3MiHIOETHCS
iX eJaCTUYHICTb, 110 MPU3BOAUTH OO0 OUIbII TPUBAIOTO
3B’S13KY Pi3HMX CTUMYJISITOPIiB 3 perientopaMu. Lleit ¢akt
pPO3IJISIIAEThCS K ONHA 3 TMPUYMH TilepCEeHCUTUBHOCTI
KpoB’ssHUX TutacTMHOK. Binknagenuss KIIT B enmorenii
MPU3BOAUTH [0 MOpYLIEHHS (YHKLIl CyIMH 3 MOAajb-
111010 aAre3i€l0 MOHOLIMTIB, MaKpodariB i TPOMOOLIUTIB 10
ennorenito. Bzaemonia KIII' 3i cBoiMMu perientopamu Ha
MOBEPXHi €HAOTEeJiI0 MPU3BOAUTH A0 TeHepallii BITbHUX
pagukaniB i akrtuBalii dakropa TpaHckpumniii NF-kB.
Pesynbratom 11i€i akTuBallii € MOCUJIEHHST eKCIIpecii pi3-
HUX IIATOKIiHIB, XeMOKIiHiB i MOJIEKyJI afaresii. ¥ cupoBaTIIi
KpoBi Bu3HavaeThes minsuiieHHs piBHsI OHIT-a, HII-f,
I-1, IJI-6, IJI-8 ta intepdepony y [11].

IMpeamMeToM peTeTbHOTO BUBYCHHS 3aJIUIIAIOTHCS TaK
3BaHi MikpoyacTMHKU. BoHU € Be3ukynamu, 110 CKaaa-
I0ThCS 31 CKJIAJIOBUX YaCTMH MEeMOpaHH, SIKi MU aKTHBa-
i1 KJIiTMH BUBUIBHSIOTH CBili BMICT Yy KPOBOTIK. 3 OIJISIIY
Ha iX BeJIMUYMHY 1li Be3WKYJIU MaloTh Ha3By MiKpOJacTH-
HoK. Ilpm LIJI 30inbIIeHHS iX KiJIBKOCTI aCOLIOETHCS 3i
3POCTaHHSIM CEePIEBO-CYIUMHHOTO pU3uKy. OCcOoOIUBO He-
TaTUBHY POJb BimirpaoTh (oc@OIiImian K CKIamoBi IIUX
MiKpOYaCTMHOK, 110 aKTUBYIOTH (aKTOpW 3TOpTaHHS.
Mikpo4acTUHKM MOXYTh OyTHU JKEPEJIOM CUTHAIIB aKTH -
Ballii efikouuTiB. Kpim Toro, BUBiTbHEHHSI MiKpO4YacTH -
HOK IIPU3BOAUTH OO0 CTUMYJISILIiI HEOaHTiIOTeHEe3Y, iIHIYKIIil
arnonTo3y eHAO0TENI0 i TJIaJKOM’ I30BUX KJIITUH, a TAKOX
BOHM iHIYKYIOTHb CEKpellilo TpoMOOKcaHy A2 3 momaib-
II1M Bazocma3zMowm [12].

[TincymoByloun BuIllecKa3aHe, MOXHa TepepaxyBaTh
TaKi MmopyueHHs (QyHKIIiI i CTPYKTypH TPOMOOILIUTIB:

— 30UTbIIIEHHS] PEaKTUBHOCTI, aAre3UBHOCTI 11 arpera-
OEJIBHOCTI;

— TIOCWJIEHHS 3B’sI3yBaHHS 3 arOHiCTaMu;

— 30iTbIIIEHHS IPOMYKIIIi IIpOoCTarIaHINHIB;

— MOCHUJIEHHSI eKCIIpecil MOJIeKYJI aaresii;

— 3HWXEHHSI YTBOPEHHSI OKCHUIY a30Ty i pe3MCTeHT-
HICTb 10 HOTO IIPOCTALIMKIIIHY;

— 3HIKEHHS BMICTY MAarHiio i 30UTbIIIEHHS BMICTY
KaJIbLIilo;

— TIOCWJIEHHSI
KaJblIilo;

— 30iTbIIIeHHS 00CATY i KJIITUHHOI ITOBEPXHi;

— 30inblIeHHS ajbdha-TpaHyJl i IOCWIEHHS CEKPEeTOp-
HOI1 (PyHKIIIT;

BHYTPIIIHbOKJIITUHHOI ~ MOOimi3amii
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— 30iIBIICHHS €KCIIPECii TTIIKOIIPOTEIHOBUX PELEITTO-
piB IIb/I1Ta i Ib;

— TOCWJICHHS TJIiKyBaHHS MeMOpaH i Mmomguikaris ix
TUTMHHOCTI;

— 30iIpLIeHHS aiHHOCTI Pi3HUX JIITaHIiB;

— 30iIBIIEHHS BMICTY i ceKpellii iHribiTopa akTUBaTO-
pa IIa3MmiHoreny 1.

ALEeTUACAAILUMAOBA KUCAOTA
K TpOM60LI,VIpoHVIl7I OHTUArperaHT

3 omrsgmy Ha BUIECKa3aHe ITOCUTh MPUBAOIUBOIO €
cTpareris iHTiIOyBaHHSI arperailii TPOMOOLIMTIB 3 METOIO
3HIDKEHHST HaWBaXJIMBIIIMX KiHIEBUX TOYOK, 30Kpema
cMepTi, iH(apKTy Miokapma abo iHcymbry. OCKiITbKU JIi-
KyBaHHS aneTuicaninuioBoo kucioroo (ACK) € mocuthb
OaHaJIbHUM ITiIXOO0M, HE CJIil BUITyCKATH 3 yBaru KOpeK-
[ito iHmuMX (paKTopiB pU3NKy. HallBaxIMBIIIMMM KOMITIO-
HEHTaMH ITiIXOIy TaKOX € 3MOPOBE XapuyBaHHSI, IIIOICHHE
¢iznuHe HaBaHTaxKEHHS i TpOodiTaKTUKa OXMPIiHHS, IO €
BaXXJIMBUMU eJIeMeHTaMU K 3aroo6iranHsa LI/, tak i iioro
nmikyBaHHA [13].

ACK BuBYamace y pi3HMX HOITYJISIIISIX, a TAKOX Y IIpaK-
TUYHO 3I0pPOBUX 0Ci0, Tpu 1mboMy XxBopi Ha LIJI aHamizy-
BaMCh y miarpymax. JlocuTth 00’€KTMBHI MeTaaHali3u
BCTAaHOBWJIM SIBHY KOpHUCTH i edektuBHicT ACK. YV 3a-
rajgpHiil cykymHocTi 3actocyBaHHs ACK 3HMXye yacTo-
Ty CepMO3HMX CYIMHHUX MOAi npubauszHo Ha 25 % [14,
15]. 1o xareropii cepit03HUX CYTUHHUX MOIil BKIIOYAIOTh
HedaTaabHU iHGapKT MioKapma, HedaTaIbHUI iHCYJIBT
abo cepleBO-CYIMHHY CMepTh, B TOMY YHCIi CMepTh 3
He3’sicoBaHoil npuunHu. Crin 3ayBaxkutu, mo ACK Buko-
PUCTOBYBaJach IJIsI BTOPMHHOI MPOMITAKTUKY i TIPU3BO-
JIJIA IO BipOTimHOIO 3HVDKEHHS YaCTOTU CYIMHHUX IO i
cMepTHOCTI. [le cTocyeThest XBOpUX, SIKi He CTPaKAaoTh Ha
1IJI, ocKiibK1 B OCTaHHIX pe3yJIbTaTh He TaKi OOHAIiiI1BI.

Pesynbsrat mpoBeeHUX MOCHTIIKEHb MOKa3aiu, IO
cepen xBopux Ha lLIJI Bim3HayaeTbCcs BUCOKMIA BiICOTOK
BimcyTHocTi edexrty npu BukopucrtanHi gk ACK, Tak i
kiomigorpeno. [Ipy iboMy HEOOXimHO PO3PIi3HATH ITalli-
€HTIB 3i cJ1a0KOI0 BiAITOBiIIIO i1 0Ci0 3 BiICYTHICTIO €(PeKTY,
PE3UCTEHTHUX 0 MpUitoMy aciipuHy. YacToTa Tak 3BaHOI
aCIipMHOPE3UCTEHTHOCTI, 3TiMHO 3 CyYaCHMMM JOCJi-
IDKEHHSIMU, € Pi3HOIO i 3aJIEXKUTh Bill BUKOPHUCTOBYBAaHMUX
METO/IiB BUBYEHHSI (PyHKIIi1 TpoMOouTiB. ¥ XxBopux Ha LIJI,
BOHa rniepeOyBae B Mexax Bif 5 no 45 % npu npuitomi ACK
i Bim 4 10 30 % nipu npuitoMi kiomigorpesio [16]. OcraHHi
IOCJIIXKEHHS CBimYaTh MPO IIe OiNbIIY YacTKy TaKHUX OCi0
cepen xBopux Ha LIJI.

II’satb paHmomizoBaHUX AOCHIIKEHb BUKOPMCTAaHHS
ACK sx mepBHHHOI TpO(MiIaKTUKM CepleBO-CyIUMHHUX
MO MPOAEMOHCTPYBAIN iX penykiito Ha 4—44 %. 11i no-
CIIIIKEHHSI MPOBOAWINCH He3allexXHOo Bim HasiBHocTi LI/,
onHak nokas3u epekTuBHocTi ACK ny1s1 mepBUHHOI Ipodi-
JlakTuku y xBopux Ha LIl nocutk ckpomHi [17—19].

Mertaananiz G. De Berardis [20] moka3aB, 1110 BUKO-
puctanHsg ACK w1 mepBUHHOI NMPpOoGiIaKTUKU CepLeBO-
cynuHHuUX noniit mpu LJ1 € ManoeheKTUBHIM.

AnoHceke nocnimkeHHs JPAD [21] BcraHoBwWIO, 11O
npusHaueHHsT ACK sk TpoMOoLMTapHOIrO aHTUarpe-
raHTa ISl IEepBUHHOI MpOQiTaKTUKU aTepOCKIepo3y Y
2539 xBopux Ha LIJ1 2-ro Tuny npotsarom 4,4 poky B 1031
81—100 mMr/mo0Gy mpu3Beso 10 pe3yJbTariB, sIKi po3dapo-
ByI0Th: 68 xBopux y rpymi ACK npotu 86 y KOHTPOJIbHiit
IpyIi 3a3HaJM cyaMHHuUX nomniil. lle BimmoBimae HeBipo-
rigHOMY 3HMKEHHIO pu3uKy npu nipuitomi ACK Ha 20 %.
BUKITIOUHO [UTS MATPYIN MALIEHTIB BIKOM MOHAI 65 poKiB
1Ie 3HMKEHHSI pU3UKY cTaHOBMIIO 32 % (45 mpotu 59), 1o
BimoOpaxkae no3utuBHui BriuB ACK y wiit miarpymi. 3a-
raJIoOM CJIiJ TiAKPECIUTH, 1110 11e JOCTiI)KeHHS He AaJI0 BU-
YepITHUX BiIMOBifel Ha MOCTaB/eHi 3amuTaHHs. Pe3ybra-
TH, Ha SIKi pO3paxoByBau JOCTiAHUKY, HE BUIIPABIAIUCS
i CTAaHOBUJIM MEHIII€ OHi€l TPETUHM BiJl IPOTHO30BaHMUX.

AHajoriuHi pesyiabratu y xBopux Ha LI/l 2-ro Tumy
npoaeMoHcTpyBaio pociimkeHHs POPADAD, npoBeneHe
B OCi0 i3 0€3CHMMIITOMHUMM XPOHIYHMMMU OKIIO3IMHUMU
3aXBOpIOBaHHAMU apTepiil. O6cTexeHo 1276 XBopux Ha
LI 1-ro i 2-ro Tumy Ta 0€3CUMITOMHMMU OKJIHO31iMHU-
MU 3aXBOPIOBaHHSIMM apTepiil. KputepissMu BUKITIOUEHHS
Oy/IM ypaxXeHHSI CyOuH 3 illleMiYHUMM TpOsIBaMU. Ydac-
HUKU JociimkeHHs1 orpuMyBaiu a6o 100 mr ACK, a6o
mianedo, ado KOMILIEKC BiTaMiHiB 3 MiKpoeJIeMeHTaMu.
YacroTra nmepBUHHUX KiHIIEBUX TOUOK — CMEpPTh Bif ile-
MiuHOiI xBopobOu cepus (IXC) abo iHcyabTy, HedaTalbHUIT
iH(apKT Miokapaa abo iHCYJIbT i aMIyTallisl KiHIIiBKM HUK-
ye KoJIiHa — OyJia B cepeAHbOMY 4epe3 6,7 POKY JiKyBaHHS
onHakoBoto B rpynax ACK i miaue6o. XKoaHoi nepearu
He OyJI0 BCTAHOBJIEHO II[0/I0 CEPLIEBO-CYIMHHOI CMEPTi Ta
CMepTi Bifl iHCYbTY. Pe3ynbraTit BTOpMHHOI MpodiTaKTUKN
MicJig CYAMHHUX TOii MpY MTPOBEIEeHHI aHTUTPOMOOTHY -
HOI Tepamii y xBopux Ha LI Oyau ripiuMu MOpiBHSIHO 3
XBOpUMU 0e3 niadeTty [22].

¥ 2010 poui G. Fowkes [23] HaBiB pe3yabraT BUKO-
PUCTaHHS acmipuHy Mpu OE3CMMNTOMHOMY aTepocKiie-
posi. bynu o6crexeni 29 000 mOT/IaHACKKUX YOJOBIKIB i
JKIHOK 1100 ypaxeHHst cynuH. byau BusiBieni 3500 oci6
3 O3HaKaMM MOYaTKOBOTO OE3CMMITOMHOIO aTepocKiie-
po3y 0e3 BKa3iBOK B aHaMHe3i Ha iHdapKT Miokapaa abo
iHCyJbT. [lonoBMHA YYaCHUKIB JOCTIIXKEHHS IIOAHS MpPU-
iimaina 100 mr ACK, iH11a nojioBuHa — raue6o. CepeaHiii
TEPMiH CIOCTEPEKEHHS CTAHOBUB 8,2 POKY 3 peecTpalli€to
cepueBo-cynuHHUX noxiii. Pesynbrar: ACK He nponeMoH-
cTpyBaja SIBHOI IepeBard 1040 BUHUKHEHHS 3aXBOPIO-
BaHb CYJIMH.

[Mauientn 3 LIJ1 € rpynowo Bucokoro pusuky CC3.
o cboronHi 6y10 MpUitHATO BBaXatu, 110 npuitom ACK
3HUXKYE B HUX PU3MK PO3BUTKY ypakeHb CyauH. Tomy Lst
TakK 3BaHa NMepBUHHA NMpoditakTuka Oyna peKOMeHA0Ba-
Ha AMepUKaHCBHKOIO AiabeTuyHOIO acollialieto. Takoi x
TOYKM 30py noTpumyBajocsd i HiMmenbke niadbetnyHe To-
BapuCTBO.

Tum yacom 3HayHaA KUIBKIiCTh JOCHIIKEHb CBimUMIa
Tpo BincyTHICTh epekty npu BukopuctanHi ACK mjst ep-
BUHHOI nipodinakTuku. Lle me He Bce. Y 2009 pori rpyma
IIBEICHKUX TOCTiITHUKIB OIMy0IiKyBasia IMOBiTOMJIEHHS ITPO
30iIBIIEHHST CMEPTHOCTI cepen xBopux Ha LIl 6e3 more-
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penaboro CC3 mpu mpuitomi ACK. Po6oTta Oyna orry0iri-
KOBaHa T/l MMPOMOBUCTOIO HAa3BOIO <«ACIipUH 30iJIbIIyE
CMepTHICTh y XxBopux Ha LIJ] 6e3 ceplieBo-CymMHHMX 3a-
XBOpIOBaHb». CMepTHICTh 3pocia y 50-piunux Ha 17 %, ay
85-piunnx — Ha 29 % [24].

Curyauis 3 BukopuctaHHsaM ACK sk nmepBUHHOI IIpo-
(GITAKTUKY Y pi3HUX KOHTUHICHTIB OLIbIIIe IIPOSCHUIACS
micas 1myOJiiKamili pe3yabTaTiB TPhOX HAMOUIBIINX TOCITi-
mxeHb (ASCEND, ARRIVE, ASPREE). 1li Benuki paH-
IIOMi30BaHi MOCIIIKEHHs Oyaud IpOBEIeHi 3 METOI0 BHU-
3HAYEeHHST KOPUCTI Bim mepBuHHOI npodimakTuku ACK y
Pi3HUX TOMYJILISX IAIli€HTIB i3 CepemHiM CcepleBO-Cy-
JTUHHUM PU3UKOM.

AochiaxeHHa ASCEND

V mocnimxernni ASCEND B3sanm ygacts 15 480 marri-
enTiB 3 LI/l 6e3 CC3 Ha MOMEHT BKJIIOUCHHS, BOHU OYyJIK
paHIOMi30BaHi B TPyIH 3 IIOAeHHUM IpuiiomoM 100 Mr
ACK 3 KMIIIKOBOPO3YMHHOIO 00OJOHKOIO abo Iniamebo.
CepeHiii BiK MaLi€HTIB CTAHOBUB 63 pOKU, XKiHOK OYyJI0
35 %. Ilicnsa npuitomy ACK mpotsarom 7,4 poKy 3a3Ha-
Jayoch a0COIIOTHE 3HMKEHHS 9aCTOTH iH(PapKTy MioKap-
na Ha 1,1 % (8,5 mpotu 9,6 %: p = 0,01) i mopiBHSAHHE
abCOJTIOTHE TABUIIEHHST YaCTOTH BEJIMKUX KPOBOTEY Ha
0,9 % (4,1 npotu 3,2 %; p = 0,003). 3a 9acTOTOIO BUHUK-
HEHHSI [ITYHKOBO-KMIITKOBUX 3JIOSIKICHUX HOBOYTBOPEHbB
i B3arani paky rpyrmu ACK i miame60 cTaTUCTUYHO He Bil-
pizHstucs [18].

AocAiaXeHHs ARRIVE

V¥ nocnimkerHi ARRIVE 12 546 mauienriB 6e3 CC3 i
1IJI i3 cepemHiM pU3UKOM CeplieBO-CyIUHHUX Tomiit (10—
20 % mipotsirom 10 poxiB) Oy;1M paHIOMi30BaHi TSI TTPUIA0-
My 100 mr ACK B KMIIIKOBOPO3YMHHIIT 000JIOHIII 200 II1a-
1e6o. CepenHiil Bik y4aCHUKIB CTAHOBUB 63 POKH, 3KiHOK B
000x rpymax oymo 30 %.

IMepBrHHA KiHIIEBAa TOYKA BKJIIOYaJa: CMEpPTh 3 TPH-
YMHU CepIleBO-CyIMHHUX ITOiN, iH(papKT MioKapaa, He-
CTa0UIbHY CTEHOKApIilo, TPAaH3UTOPHY IIIEeMIiYHy aTakKy
¥ iHCynbT. Tlicis m’sITH pOKiB CIIOCTepeXEeHHS TpylIud He
MaJIi BiIMiHHOCTEH Hi 3a IepBMHHOIO KiHIIEBOIO TOUKOIO
(mpubm3Ho 4,5 % B 000X TpyIax), Hi 3a il OKPeMUMHU KOM-
TTOHEHTaMH.

Big3naumMo, 110 y Tpymi Maii€HTiB 3 KOMILUIAEHCOM
> 60 % npuitom ACK acoilitoBaBcst 3 BITHOCHUM 3HUKEH-
HSIM 9aCTOTH BCiX iH(apKTiB MioKapaa, B TOMY YMCIi He-
daranbHux, Ha 47 i 45 % BingnosinHo. YacToTa IITyHKOBO-
KUIITKOBUX KPOBOTEU (MepeBaXkHO JIETKWX) Oyjia BUIIOIO
B rpyni ACK mnopiBHsiHO 3 rpymnoio mmiane6o (0,97 mpotu
0,46 % BinMoOBIMHO), OHAK 3a YaCTOTOIO (haTaJbHUX KPO-
BOTeY I'pyIu He BiapizHsumcs [17, 25].

AocAipxeHHs ASPREE

Metoro mocrmimkenHss ASPREE Oyma ominka moiib-
HocTi npodimaktnku ACK (100 M B KMIITKOBOPO3UMHHIM
000JIOHIII) Yy MPAaKTUYHO 3O0POBHUX OCI0 ITOXWJIOTO BIKY.
V nmocrmimkeHHs BKJIIOYaIM ITalli€eHTiB BikoM > 70 pokiB
(> 65 pokiB mis adpo- i raTuHoaMmepukaHuiB) 6e3 CC3,

LepeOpoBacKy/IIPHOI maToJiorii Ta meMeHmii. OgHuUM i3
KPUTEPIiiB BUKIIOYEHHSI OYB BUCOKWI TreMOpariYHUil pu-
3UK. Y OOCIiMKeHHi B3s1u ydyacTh moHan 19 000 mamieHTiB
(cepenHiit Bik — 74 poxu; 56 % xiHok, 11 % 3 11]1). Cepen-
Hili Iepiof CIIoCTepeKeHHSI CTAaHOBUB 4,7 POKY.

YacToTa nepBUHHOI KiHIIEBOI TOYKHU (CMEPTh Bill OYIb-
SKAX TIPUYMH, AeMEHIisS mpu (Pi3uyHill Hemie3maTHOCTI)
cranoBmna 21,5 % y rpymi ACK nipotu 21,2 % y rpymi mia-
1e6o (p =0,79).

YacroTa cepueBo-cymmHHUX moxiii y rpymax ACK i
mrane6o cranoBwiaa 10,7 i 11,3 wa 1000 mauieHTiB (Bin-
HocHUM pu3nuK — 0,95 %; pi3HUILISI CTATUCTUYHO HECYTTE -
Ba). /1o Toro x mpuiiom ACK acouiroBaBcs 3i 3HaYHO TTifI-
BUILIEHUM PU3UKOM KpOBOTeU (BiZTHOCHUI pu3uK — 1,38;
p < 0,001) 3a paxyHOK BHYTPIIIIHHOUYEPEITHOTO KPOBOBH-
JIMBY i KpOBOTEYi 3 BEpXHiX BiIAiIiB IIUTYHKOBO-KHIIKO-
BOTO TpakKTy. 3arajbHa CMEpPTHICTb OyJjia BUIIOIO Yy IPYIIi
ACK (5,9 ipotu 5,2 % y rpymi miane6o; p < 0,05) BHa-
CiJoK BUCOKOI cMepTHOCTI Bif paky (3,1 mpotu 2,3 %;
p <0,05) [19, 25].

IMOBIPHI NPUYNHN HEUTPAABHNX PE3YAbTATIB
LLOAO CepL,eBO-CYANHHUX MNOAIN

1. Jlocrioxncenns ne maau docmamuvoi cmamucmu4Hoi
cunu, wob npodemoncmpysamu egpekm 6io aikysanus ACK y
NONYAAUIAX 3 HUZLKUM a00 cepeOHim cepueso-CyOUHHUM pu-
3UKOM

3rimHo 3 mpotokoioM ASPREE ouikyBaHa wacrora
CepLEeBO-CYIMHHUX IIOMi MOBMHHA CTaHOBUTHU 22,4 Ha
1000 mamienTiB. PeanbHuii moKa3HUK BUSBUBCS TIPUOJIN3-
Ho BaBiui meHIIUM. ¥ ARRIVE yacrtora noniit ctraHoBUTH
muie 1/3 Bim mporHosoBaHoi. MIMOBipHO, IIe 3yMOBJICHO
BiTHOCHO TOOPMM CTaHOM 3IOPOB’S IMAlli€EHTIB HA MOMEHT
BKJIIOUEHHSI, a TaKOX 30UIbLIEHHSIM BUKOPUCTaHHS i
e(eKTUBHOCTI CTpaTerTii KOHTPOJIIO iHIIMX (DaKTOPiB pU3H-
Ky IIpoTsiroMm octaHHix 10 pokis [25].

YyacHMKM BCiX IIUX TOCIIIKEHD 3arajli MajJan CepemHiii
CepLEBO-CYAMHHUI PU3MK HA MOMEHT BKJIIOUEHHS, OJTHAK
LIeli pU3UK He € CTIMKOIO BEJTMUYNHOIO.

ASCEND — enuHe mociimkeHHs i3 TPbOX, B SIKOMY
OyB OTpMMaHUI CTaTUCTUYHO BipOTiIHUI ITO3UTUBHUIMA
epext ACK momo cepuieBo-CynIMHHUX IO, Xo4ya IIeit
pe3ysibTaT KOMIIEHCYBABCS TOPIBHSIHHUM TiIBUILEHHSIM
yacToTu KpoBoTed. CIrinm B3SITU OO0 yBaru, IO Ha BiIMiHY
Binm Oinpin paHHix mociimkeHb ASCEND xapakrepu3syBa-
JIOCS IMPOKUM BUKOPUCTAHHSIM iHIIMX MPOdiTaKTUUHUX
crpareriit. Ha nogaTox 10 1yKpo3HUXYBaJlbHUX TIpernapa-
TiB OiNBIIICTh MAaLi€HTIB oTpuMyBaim ctatuau (75 %) i
aHTUTITIepTeH3UBHI 3aco0u. BogHouac iHribiTopu mpoTOH-
HOI MOMITH B KiHIIi JOCJiIKEHHsI OTpUMYyBaju juiie 25 %
TMali€HTIB.

HocnimxenHss ASCEND cBimuuts, 1110, 3 0IHOTO OOKY,
nobpe KoHTpoaboBaHuii 111 Bxke He MoXe pO3IIsiAaTUCS
sK ekBiBaJieHT IXC 11010 cepiieBo-CyaIMHHOTO PU3HUKY, a 3
IHIIIOrO — III0 HaBiTh B YMOBaxX MPU3HAYCHHS JOIaTKOBO
JI0 CyJYacHMX KapmioNMpOTEeKTOPHUX CTpaTeriii HU3bKOMO-
30Ba Teparisg ACK moxe 3amo0iraT cepiieBo-CyaIMHHUM
moxaissM y xBopux Ha LIJI [18, 25].
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2. Tepanesemuunuii epekm suxopucmogysaroi dozu aue-
muncaniyunosoi kucromu 100 me mie ne peanizysamucs uepes
cneyughiuny AikapcovKy gopmy

V Bcix TphoX gocaimkeHHSIX BukopuctoByBaim ACK y
m03i 200 MT y KMIITKOBOPO3UMHHIN 00O0JIOHII, SIKa Ha TO#
Yac BBaXajach 3aXMIAIOUOI0 NIIYHOK Bil IIKiIIWBOI il
ACK. OgHak Ha ChOTOIHI BCTAaHOBJICHO, IO IIUIYHKOBO-
KMIIIKOBI Ta iHII MOOIYHI peakirii € HACIiZKOM CHCTEM-
Hux edexrtiB ACK. Kpim Toro, Ha Bukopucrtanus ACK B
KMIIIKOBOPO3YMHHI 000JIOHIII SIK BaxKJIMBY IPUIMHY aCITi-
PUHOPE3UCTEHTHOCTI BKa3ye Oarato gociimkeHb. Harpu-
kian, B nocaimkenHi T. Grosser Ta criBaBT. [26] iHriOyBaH-
H$I LIMKJIOOKCHUIa3u-1, 3a JOTIOMOTOIO SIKOTO pPeali3yeThCst
aHTUArperaHTHU edekT mpenapary, yepe3 BiCiM ToauH
MicJs TIpuiioMy OYyJ10 JOCTaTHIM y BCiX IMalli€HTIB, SIKi BU-
kopuctoByBayii ACK y 3Bumuaiiniii ¢opmi. BomHouac y
rpymi npuitomy ACK y KUIIIKOBOPO3UYMHHIN 000JI0HIII 10-
cratHiil edpekT iHrioyBanasa LIOI' OyB mocsarHyTuii 1uiie B
83 % BuUMAMKIB.

3. Tpusana npuxuavhicms 0o HUu3bKk0003060i mepanii ACK
€ BUBHAYANLHUM (PaKMOpoM 00cseHeHHs Kapoionpomexkmus-
HUX eghekmis

SIK BKe 3ramyBajiocs, B 3arajIbHiil MOMYJIsIii y9aCHUKIB
ARRIVE npuitom ACK He 3MeHIITyBaB 4aCTOTY CEPLEBO-
CyIMHHUX mofaiii. OmHaK y MiArpyIli Mai€HTIB 3 BUCOKUM
KOMIUTa€EHCOM (TipuiioM > 60 % Tpu3HaUEeHMX 103) TepalTist
ACK 3HauHO 3HIMXKyBaja 4acToTy iHpapKTy MioKapaa, a
3HUKEHHSI BITHOCHOTO pU3HUKY IIEPBUHHOI KiHIIEBOI TOUKM
Ha 19 % maiike T0CATIO CTaTUCTUYHOI 3HAuyIocTi. Lle B
YeproBUil pa3 MiATBEepIXYyeE, 110 Oiomoriunuit epekt ACK
CTa0UIbHO MPOSIBIISIETHCS B OCI0, SIKi 11 AiACHO MPUIMAIOTh.
MoxnnBo, HM3bKa MPUXWIBHICTh 0 JIIKYBAaHHS B JOCJIi-
mxeHHi ASPREE (B xiHmi cnoctepexenns ACK mpuiitma-
I Jaie 2/3 manie€HTiB, CIoYaTKy paHIOMi30BaHMX Ha 110
Tepamilo) Oyjla HPUYMHOIO HEIOCSITHEHHS CTaTUCTUYHO
3HAUYIIOr0 3HMXXEHHS 4YMCia CepleBO-CYIMHHUX MOl
[18, 25].

Ilpaxkmuuni pexomenoayii ma 6UCHOBKU, W0 BUNAUBAIOMb
3 NPOBEOCHUX 00CAIONCEHD

IIparmMaTyHMiI BUCHOBOK MICJISI OTPUMAaHHS pe3yJib-
TaTiB LIUX OOCJiIXKEeHb IOJIsITra€ B MiATBEPIXKEHHI paHile
BimoMmoro ¢axry, 1110 Mali€HTH 3 HU3bKUM ab0 CepemaHiM
PU3UKOM CEpLEBO-CYAMHHUX MO B yMOBaxX HaJeXHOTO
KOHTPOJIIO iHIIMX (PpaKTOPiB PU3UKY HE MOTPeOyIOTh Iep-
BuHHOI npodinaktuku ACK.

HeBupilieHuM 3anuiiaeTbcsl MUTaHHS, SIK OLIIHIOBAaTU
TaKUii pU3UK, OCKIJIBKY 11i JOCTiIXKEHHS IIPOAEeMOHCTPYBa-
JI 0OMEXEeHY LiHHICTh BUKOPUCTOBYBAHMX LKA [27—29].

HasBHi nepekoHIMBi J0Ka31 CBiqyaTh, 1110 B OCI0 3 Ie-
peHeceHuM iHpapKToM MioKapaa abo iHCyabsToM (200 BHU-
cokuMu puszrkamu 3a @paminremcbkoro mkanow) ACK y
HU3bKMX A03aX 3HAYHO 3MEHIIYE 4acTOTy MalOyTHiX Cy-
IVUHHUX Tofiit (iHgapKTy MioKapaa, iHCYJbTy i CyIMHHOL
cMmepti) [30—32].

3 orisiay Ha 11e AMepUKaHCbhKa acolliallisl ceplisl pa3oM
3 AMepuKaHChKOIO KoJierieto kapaiosoriB (AHA/ACC) pe-
KOMEeHIYIOTh moneHHui mpuiitom ACK (75—162 mr) goso-
BiKaM i xXiHkaM 3 giarHocTtoBaHoo IXC abo arepockiiepo-
TUYHOIO XBOPOOOIO CyIMH (piBeHb J0Ka3iB A).

Ha cnoromni €Bpomneiicbke TOBapUCTBO KapioJIoriB
(ESC) He BBaxae 3a I0l1liJIbHE MpU3HAYaTU aHTUArpeTraHT-
Hy Teparito nauieHtam 6e3 CC3.

3arajioM, 4YUM BHUIIE CEPLEBO-CYIMHHUI PU3UK, TUM
Giyble KOpHUCTi Bifg HU3bKoA030Boi Tepamnii ACK. Tomy pi-
LIEHHS 1IOA0 MoYaTKy IpodizakruuyHoro npuitomy ACK
HEeoOXigAHO IpUiMaTy B iHAMBIAyaJIbHOMY ITOPSIAKY ITiCJIsI
JIeTaJIbHOIO OOrOBOPEHHST MixXK JIiKapeM i MalliEHTOM OYiKy-
BaHOI KOPMUCTIi Ta MOTEHLIIMHUX PU3UKIB, 3 ypaxyBaHHSIM I10-
OaxkaHb IalliEHTa, BAPTOCTI JIiKyBaHHS 1 iHIIIMX YMHHUKIB.

EninemionoriyHi mociimkeHHs CBimyaTh, 110 iH(apKT
Miokapa ta iHcyJbT, skuM 3anobirae ACK, po3risiiaoThb-
cs Mali€eHTaMu sIK Oiblll HeOe3IMeuHi MoIii, HixK IIUTyHKO-
BO-KUIIIKOBI KPOBOTEYi.

ESC y cniBmnpaiii 3 €Bponeiicbkoio acolialieio 3 BU-
BueHHs aiadety (EASD) B 2019 poiii BUmycTuam HOBi pe-
KoMeHalii 3 JikyBaHHs Ta npodinaktuku CC3 y XBopux
Ha LJI i npeniaGet [33]. OCHOBHOIO BifAIIPaBHOIO TOYKOIO
LIMX peKOMeHalliil € kimacudikallisi cepleBO-CyIMHHOTO
pu3uKy y nauieHTiB 3 LI/l Ha mincTaBi HASBHOCTI CYMyTHIiX
3aXBOPIOBaHb, TPUBAJIOCTI XBOpPOOU, a HE MPOCTO TBEp-
JI>KEHHSI PO HEOOXiAHICTh MEPBMHHOI a00 BTOPMHHOI MPO-
dimaktuku CC3.

To6T0 MM Oinbllie He MOBUHHI TOBOPUTH NPO NEPBUHHY i
BTOPUHHY NPO(LIAKTHKY: 3aMiCTh IIbOTO CJIix KiaacudikyBaTu
0Ci0 SIK TAKHX, 1110 MAIOTDb Cepe/IHiii, BUCOKHii 200 JyKe BHCO-
Kwuii pusuk po3sutky CC3.

TakuM YMHOM, HOLIBHICTh JOoBiYHOTO npuitomy ACK
IIJII BTOPUHHOI MPOo(iTaKTUKU, TOOTO B 0Ci0 3 miarHOCTO-
BaHumu CC3, € 6e3repeuyHolo (piBeHb 10Ka3iB A). BogHo-
yac MiIxoau 10 NepBUHHOI NPOMiTaKTUKU BiI3pi3HSIIOTHCS

Tabnuysi 1. PekomeHAaaLii 3 BUKOPpUCTaHHS aHTHarperaHTHoI Tepanii 3 MeTor nepBUHHOI NPOoghinakTuKu
y nayieHris 3 [

- Knac PiBeHb
PekomeH ii - .

exomeHnay pekomeHpaaLin AOKa3iB
V nauieHTiB i3 LI, npu B1ucokomy i ayxe Bucokomy pmanky ACK (75—-100 mr/pgo6y)
MOXe po3rnsgaTncs SK npenapar ofis NepBMHHOI NPOgINakT1K1 3a yMOBU BiaCyT- Il A
HOCTi NpoTMMNoKasaHb
V xBopux Ha LI npu cepegHbOMy pr3KKy cepLeBO-CyaNHHUX 3aXBOPIOBaHb Npu- Il B
3HaveHHss ACK 3 MeToto NepBMHHOT NPOMINaKTUKN HE PEKOMEHOYETLCA

3axuct crim30B0i 060/I0HKM LLTTYHKa

Mpun BMKOpucTaHHi HM3bkKx 003 ACK cnig po3rnsHyTU NpU3HAYEHHs iHribiTopiB la A
NMPOTOHHOI NOMMK 3 METOIO NPOMINAKTUKN LLYHKOBO-KMLLKOBMX KPOBOTEY
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Ta6bnuys 2. Kareropii cepyeBo-cyaNHHOro pusuKy y xsopux Ha L

CepepHin pu3uk

Monogi nauieHTn (Bik go 35 pokis npu LI 1-ro tmny i Bik go 50 pokis npv LI 2-ro Tuny)
i Tpmeanictb LA no 10 pokiB 6e3 iHWnX hakTopiB pU3nKy

Bucokuu pusuk

MauieHnTn 3 Tpusanictio LI 10 pokiB i 6inbLue 63 ypaKeHb OpraHiB-MiLLeHen i HasgBHOCTI
6yOb-AKMX OOAATKOBUX (PaKTOPIB PUSKKY

[y>xe BUCOKUIA
pu3uk

MaujeHTn 3 LA i giarHoctoBaHnmm CC3, abo iHWMMN ypaXeHHAMW OpraHiB-MiLLeHeln,
ab0 HasABHICTIO TPbOX YK BiNnbLUe hakTopiB pU3KKy, abo paHHiM po3BuTkoM LI 1-ro Tuny
3 TpmBanum nepebirom (MeHLle 20 pokis)

B pi3HmMX KpaiHax cBity [34—37]. [Ipu upoMy aKIIeHTYETb-
cs, mo nepBuHHA npodinakTuka ACK B cygacHuUX ymMo-
Bax 30epirae BUTiqHUI OajaHC CIiBBiIHOIIEHHST KOPUCTi/
pU3UKYy. Y HOBUX PEKOMEHMIAIliSIX 3a3HAYAETHCS, 1110 TIPU
npuiiomi pimeHHs 1mono npusHadeHHsS ACK mamieHTam
0e3 CC3 He citig BpaxoByBaTtu obuuciieHuit 10-piaauii pu-
31K CepLIEBO-CYAMHHUX ITOAil. 3aMiCTh LIOTO CJIi OpaTu
IIO yBaru BCi HasIBHI (paKTOpUM pU3KNKY B KOXKHOTIO TTAIliEHTA,
30KpeMa OOTSKEHMI CiMeitHMIT aHaMHe3, He3MaTHICTh J10-
CITTH LIBOBUX PIBHIB JIMIMIiB i TJIiKeMii, a TaKOX piBeHb
Kanpudikaiii KopoHapHux cyauH [38—41].

BucHoBKMU

B xoxxHoro nmamienTa nepen npusHadeHHIM ACK mrs
MEPBUHHOI 200 BTOPMHHOI PO ITAKTUKY CJIiI BU3HAYUTHI
CTYIIiHb CepIIeBO-CyINMHHOIO PU3HKY i OLIIHIOBATH CITiBBiI-
HOIIIEHHSI PU3UK/KOPUCTH Tperapary, o PeKOMEHIY€ETh-
Cs1 OUTBIIICTIO CyJaCHMX HACTaHOB. AOCOJIOTHA KOPHUCTH
ACK nmemMoHCTpye YMCIO CYyOMHHUX ITOHIN, SIKUM MOXHA
3aro0irTi IUIIXoM IMpu3HadyeHHs mpemnapary 1000 mairi-
€HTaM, i 3aJIeXUTh Bill BUPAXKEHOCTI CePIIeBO-CYTUHHOTO
PU3UKY B KOXKHOTO TMaIli€eHTa.

KopucTs 3amexxuTts Bim Toro, sSIKi mali€eHTy IpUiiMaioTh
1eii mpenapart. Y IpylIli NalieHTiB, SIKi HeIIOZaBHO IepeHe-
CJIV CePIIeBO-CYIMHHI TTOil, AJTI TTOPSATYHKY OJHOTO KUTTSI
HeoOxigHo gikyBatu ACK 25 ocib rpotsarom poky. BogHo-
Yyac y TPyl Mali€HTiB, SIKi MePeHeCIN CePLeBO-CYINHHOL
omIii IeKiJIbKa POKiB TOMY, IIJIsI IIOPSITYHKY OTHOTO XKUTTSI
HeoOxigHo mponikyBatu 200 0ci0 MPOTIroM OTHOTO POKY.
Cepen 3mopoBHUX 0Ci0 0e3 ceplieBO-CYOAMHHUX IOMIil 1eit
noka3HuK ctaHoBuTh 1000 oci® (pe3yabraTu 3acimaHHS
ekcniepTiB KopoiBcbKOro MeanyHoro ToBapuctsa Bemam-
KoOpuradii, Jlonmon, 2011 p.).

OTxe, 1le pa3 MiITBePIHKEHUIT BUCHOBOK TIPO Te, IO
ACK mae n1oka30By e(eKTUBHICTh IIpY IIPOBEISHHI BTOPUH-
Hoi npoginaktruky B nauieHTiB i3 CC3. Tomy 3acTocyBaHHSI
ACK € eKOHOMIYHO BUIIpaBIaHUM METOIOM ITPOMiIaKTUKI
i cTpareri€ro, 10 PATYE MOAChKi xkuTTs. Illomo nmepBuHHOI
OpoiIaKTUKA CepLEBO-CYIMHHMUX MOMiA, B TOMY 4YHUCIi
Yy 3I0POBHUX OCi0, MOLUIBHICTh, TPUBAJICTh MPUIIOMY i BU-
0ip npemapaty ACK MoBuHHI BU3HAYaTUCS 3 YpaxXyBaHHSIM
10-piyHOrO PO3BUTKY CEPHO3HUX IO, HASIBHOCTI CYITyTHIX
3aXBOPIOBaHb i pU3UKY BUHUKHEHHS KpOBOTEeUi (TabJI. 2).

V pexomenpauisix nauientu 3 LI/l ximacugikyioThes Ha-
CTYITHUM YMHOM. [pynu XBOpHX, SIKUM TIOKa3aHO TNPU3HA-
yeHHs1 ACK sk nmepBuHHOI nipodinakTuku: xBopi Ha LI/ 3
BUCOKMM 1 JyXe BUCOKUM CEpLEBO-CYIMHHUM PU3UKOM,
IeCATUPIYHUI PU3KNK CEPLEBO-CYyIMHHMX momiii > 10; ma-
LIEHTU HE OTPUMYIOTb CTAaTUHM; HU3bKUI PU3UK IUTYHKO-

BO-KHUIIIKOBUX KpoBOTed. SIK BMOHO 3 TaOJ. 2, TpUBaIuii
npuitom ACK mokazaHuii nmalieHTam 3 pU3NKOM PO3BUTKY
CepLIEBO-CYAIMHHUX YCKJIaAHEHb MpoTiaroM 10 pokiB BuIle
10 %. llono pu3MKy PO3BUTKY MOOIYHMX €(EKTIB JOBroO-
crpokoBoi Teparnii ACK, mepiil 3a Bce KpoBOTe4, HEOOXiTHO
BiI3HAYMTH, 110 PU3UK PO3BUTKY I'€MOpAriyHUX iHCYJIBTIB
pu uboMy B 10 pa3iB HIKUe pU3UKY BUHUKHEHHS IITYHKO-
BO-KUIIIKOBUX KPOBOTeU (HAYaCTillIOro mo0iYHOro eeKxTy
3actocyBaHHs ACK). Crig mam’siTaTu, 1110 pU3UK PO3BUTKY
KPOBOTEYi 3aJIEXKUTD BiJl HASIBHOCTI iHIIIMX (haKTOPiB, 30Kpe-
Ma MoaudikoBaHMX (KYPiHHS, MiABUILEHHS apTepialbHOTO
TUCKY) i CYIYTHIiX 3aXBOpIOBaHb (BUpPa3KoBa XBOpOOa IILIyH-
Ka abo IBaHaILSTUIIAION KUILIKK). 3 OTJISIy Ha 11i AaHi 3MEH-
LIIYEThCS MMOBIPHICTb BUHMKHEHHS TAKUX YCKJIaTHEHb.

Kondutikr inTepeciB. ABTOpM 3asBISIIOTH MPO BiACYT-
HiCTb KOH(MJIIKTY iHTepeciB Ta BIacHOI (piHAHCOBOI 3alli-
KaBJICHOCTI IIpM MiArOTOBLIi JaHOI CTATTi.
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Diabetes mellitus, platelet function
and acetylsalicylic acid

Abstract. Diabetes mellitus is an independent risk factor for cardio-
vascular disease (CVD). Accelerated development of atherosclerosis
in patients with diabetes is a consequence of endothelial dysfunc-
tion, low-grade inflammation, oxidative stress, dyslipidemia, and
platelet dysfunction. The results of studies have shown that among
diabetic patients there is a high percentage of no effect when using
both acetylsalicylic acid (ASA) and clopidogrel. It is necessary to dis-
tinguish between patients with a weak response and people with no
effect — resistant to aspirin. The frequency of the so-called aspirin
resistance, according to modern research, is different and depends on
the methods used to study platelet function. In diabetic patients, it
ranges from 5 to 45 % when taking ASA and from 4 to 30 % when
taking clopidogrel. Recent studies show an even higher proportion of
such individuals among people with diabetes. The appropriateness of
lifelong ASA for secondary prevention in people diagnosed with CVD
is indisputable (level of evidence A). At the same time, approaches

to primary prevention vary in different countries. It is emphasized
that the primary prevention with ASA in modern conditions main-
tains a favorable balance of benefits/risks. The new guidelines state
that the calculated 10-year risk of cardiovascular events should not be
considered when deciding whether to prescribe ASA to patients with-
out CVD. Instead, all risk factors present in each patient should be
considered, including burdensome family history, inability to achieve
lipid and glycemic levels, and coronary calcification. The conclusion
that ASA has evidence-based efficacy in secondary prophylaxis in pa-
tients with CVD has been confirmed. Regarding the primary preven-
tion of cardiovascular events, including healthy individuals, the ap-
propriateness, duration of administration, and choice of ASA should
be determined taking into account the 10-year development of serious
events, the presence of comorbidities, and the risk of bleeding.
Keywords: diabetes mellitus; endothelial dysfunction; platelet ag-
gregation; acetylsalicylic acid; review
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R-eHaAHTIOMEpP a-AINOEBOT KUCAOTMW.
MO>XXAUBOCTI TO NepCcneKkTeu
KAIHIYHOro BUKOPUCTOHHS

Pe3slome. Y po6oTi HaBegeHo aHania cyHacHux JiTepaTypHUX AaHux CTOCOBHO 3aCTOCyBaHHS R-eHaHTioMepy
a-/1iMnoeBoi KUC/I0TU 5K FiNOTEH3UBHOIO JTIKYBaHHS Y XBOPUX 3 apTepiasibHOK riNepTeH3Ie0 Ta MeTaboliYHUM CUH-
Apomom. lpoBegeHo aHani3 nitepatypy O[O 3aCTOCYyBaHHS BULLE3a3HAYeHOro 3acoby siK rnpotu3anasbHoro
npy 3anasnbHX 3axBOPIOBaHHSX. 3apas Ayxe BaX/IMBUM acreKToM AOCTIKEHb € MOX/IMBICTb 3aCTOCYBaHHSI
R-a-n1inoesoi KNC10TH ik MIKPOHY TPIEHTY Ta TeparnesTU4YHOro 3acoby Asis iKyBaHHS fiabeTu4HUX osiHeponariv
Ta HevipoJereHepaTUBHNX 3axBOPIOBaHb, B MEPLLY HYepry XBopobu Anbureamepa, rnopyLueHb Byr/ieBogHOro ob-
MiHy Ta meTabosi4Horo cuHapomy. Jlinoesa kucota cbOrogHi ctasna Bax/amBuM iHIPEeiEHTOM y rosiBiTaMiHHNX
opmynax, pobaskax npoTu cTapiHHsA. R-a-ninoesa kuciota — ye MeTaboniuHMi aHTUOKCUAAHT, ii Monekyna
BMiLLyE [NTIONaHOBE KiflbLie B OKUCIIEHIV (hOpMi, sike Mae 3[4aTHICTb [0 PO3LYErIioBaHHA 3 YTBOPEHHSIM AUri-
AponinoeBoi kmcroTu. A 4epea Te, Lo a-firnoesa KucsoTa, isionoriyHa ¢gpopma TIOKTOBOI KUCIIOTU, € CUITbHUM
aHTUOKCUAAHTOM, KUV 3HIMae CUMMITOMU JiabeTU4HOI Heviponarii, To B /liTepatypHoMy orrisgi 6yo npoaHasiso-
BaHO AaHi pi3HuX aBTopiB CTOCOBHO aHTUOKCUAAHTHUX eqbeKTiB R-eHaHTiomepy a-/inoeBoi KUCOT i BUSIBJIEHO, LLJO
3acib rnposiBIisie Ayxe BUCOKI aHTUOKCUAAHTHI eqekTu, a vioro gosa 300 Mmr 6ioeksiBanieHTHa 600 Mr payemMiqdHoi
a-71inoeBoi kMcnaoTH. Sk nogaHo B SOCTATHIM KifTbKOCTI rpoaHanizaoBaHux gxepes, 6ionoridyHa posib Ninoesoi kmc-
JI0OTW [BOCUTb PIBHOMAaHITHa. Baxnneo BU3HaYNTU TOYHWUM MPUYNHHO-HACIIOKOBUY 3B’I30K MK JIiNOEBOK KUCIIO-
TOIO Ta ii KNITUHHUMU MILLEHAMUW HeraviHoi gii. Jlinoesa Kmuciota MoXe YHUTU HU3KY BaXXITMBUX Ta PIBHOMAaHITHUX
Qi3ionoriYHnX [ivi Ha CTUMYJIALII0 HEVPOropMOHaIbHOI (OYHKLIT i, TakuM YMHOM, OrocepenKoBaHO Br/IMBATH Ha
MHOXWHHI KJTITUHHI CUrHAsIbHI LLMSXU B NEPUHEPUYHNX TKAHUHAX.

Knro4oBi cnoBa: R-eHaHTioMep a-7inoeBoi KNCIOTY; apTepialnibHa rinepTeH3is; MeTaboslidHNG CUHAPOM; Orfisg

Bctyn

Anbda-nminoeBa kucmora (LA), abo 1,2-gurtionaH-3-
IEHTaHOBa KMCJIOTa Brepine Oyma BumiteHa B 1951 pomi
(Reed L.J. et al.) sk xopepmenT y mmkii (mmkn Kpebdea)
TpuKapOooHoBUX KUCIOT [1]. LIst cmomyka HalmeXXuTh 10 Jii-
noaMifiB, QYHKIIIOHYE SIK KOGAKTOP Y MyJIBTHU(EPMEHTHUX
KOMIUTEeKcaX, IO KaTali3yloTh OKHCTIOBAIbHE NeKapOOK-
CWIIOBAHHSI TaKWX 0-KUCJIOT, SIK TipyBaT, 0-KeTOrJIyTapaT
[2, 3]. Byso TakoX BCTAaHOBJIEHO, 1110 JIIITOEBA KUCJIOTA MiC-

TUTBCST Y R- Ta S-eHaHTIOMETPUYHUX CTPYKTYpax, OJHAK
e R-dopma € BaxkimuBuM KO(GaKTOPOM B 0iOIOTIYHIX
crcTeMax.

BinkpuTTs nimmoeBoi KUCIOTH SIK TUTIONIOBOI CITOJYKH
MIPUPOTHOTO TTOXOKEHHS, 110 CMHTE3YEThCS 3 OKTAaHOBOT
KHUCIOTH (hepMEHTaMU B MITOXOHIPISX, BUKJIMKAJIO 3Ha-
YHUM iHTepeC MOCIITHMKIB IIOMO i poii K MOIYJISITOpa
OKHCHO-BiTHOBHOTO IIOTEHIiay (pemoKC-TIOTeHIIiary)
KJIITUH.
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D.E. Estrada Ta cmiBaBT. BCTAaHOBWIM, IO came
R-i3omep mimoeBoi KucitoTu 30LIbIIYE 3aXBaT TII0OKO3U Ha
nepudepii. Moro criibHa 3 iHCYIiHOM [Iist TPU3BOAUTD 10
TepeMillleHHs Y MeMOpaHy KJIITUH TJTI0KO30TPaHCITOPTYIO-
yux rnporteiniB GLUT-1, GLUT-3 ta GLUT-4, 3meHmIyio-
YM IX yMICT Y BHYTPIITHBOKJIITUHHIX MiKPOCOMAX.

Huni myxe BaXJIuMBUM acrieKTOM AOCIIIKEHb € MOX-
JIUBICTb 3aCTOCYBaHHSI R-0-JIIMOEBOT KUCTIOTU K MiKpO-
HYTPIEHTY Ta TepalleBTUYHOrO 3aco0y IS JIiKyBaHHS
IiabeTMYHMX ITOJIiHEeHpoIlaTiii Ta HelipomereHepaTUBHUIX
3aXBOPIOBaHb, B TMEpIIy Yepry XBOpPOOM AJbLreiiMepa;
MOPYIIEHb BYIJIEBOAHOTO OOMiHY Ta METa0OJIYHOTO CHH-
apomy (MC). LA Hatemep crajia BaxKJIMBUM iHTPEOiEHTOM
y IMOJiBiTaMiHHUX (popMmysiax, DOJAaTKaxX IPOTH CTApiHHII.
Bona Buityyae BiIbHI pamuKaiy, XeJaTye MeTalld, IIOHOB-
JIIO€ PiBHI BHYTPIITHHOKJIITHHHOTO TJTyTaTiOHY.

R-o-ninoesa kuciora — 11e MeTabOJIIYHUI aHTUOKCH -
IaHT, Il MOJIEKYyJIa BMIIIYE TUTiOJJAHOBE KiJIblIe B OKHUCIIC-
Hili popMi, 1Ie KiJIblie Ma€ 30aTHICTb 0 PO3IIEILIIOBAHHS 3
YTBOPEHHSIM AUTIIPOJIIIOEBOI KUCIOTH.

LA € HeoOXximHIM KO(paKTOpOM MiTOXOHIPIaIbHOTO Ie-
TiApOreHe3y 0-KeTOKUCIIOTH i TOMY Biflirpa€ BaXxIJIMBY POJIb
B MITOXOHAPiaJIbHOMY €HEepreTHIYHOMYy MeTaOoJi3mi. BoHa
BCMOKTYETLCS B HE3MIHHII (hOpMi 3 XapUOBUX KEPEJT i TUM-
YacOBO HaKOIMMYYETHCS Yy OaraThoX TKAHUHAX. 3’ SBIISETHCS
Bce OumblIe gokasiB, o LA, sika BBOOUTHCS II€pOPaIbHO,
BUKJIMKAE YHIKaJbHUI HAOip OiOXiMIYHMX aKTUBHOCTEH 3
MOTCHUINHOIO (apMaKOTEePaIleBTUIHOIO IIIHHICTIO IIPO-
TN 0araThboX maTodi3ioNoriyHmX ypaxkeHb. LA ommcaHa sIK
MOTY>XKHUIM Oi0JIOTIYHMI aHTUOKCUIAHT IS JeTOKCHUKALIIi i
JIKapchbKUii 3acid mpu mykpoBoMy miadeti (LI/1). Lleit 3acio
BUKOPHUCTOBYETHCS [IJIS1 TTOJIMIIEHHS OB’ SI3aHUX i3 BIKOM
CepIeBO-CYIMHHUX, KOTHITMBHUX Ta HEPBOBO-M’SI30BUX
IediunTiB, a TAKOXK SIK MOIYJIATOP Pi3HOMAHITHUX 3aIallb-
HUX CUTHAJIbHUX HIIIXiB [4—11]. Lleit Bpaxkatoumii HaOip
KJIITUHHUX i MOJIEKYISIpHUX (DYHKIIIM BUKJIMKAB 3HAUHUIMA
iHTepec cepen HerpodecioHaIiB Ta IOCIiIHUILIBKOTO CyC-
MiJIBCTBA MO0 BUKOPUCTAaHHS LA SIK Xap4oBoi 100aBKM i y
dapmakoTteparii. Hiokde Ginbin meTaabHO IpoaHaai30BaHO
MOXJIMBOCTI BUKoprcTtaHHs R-dbopmm LA.

BnKopUCTAHHS LA 9K KOPakKTopa

LA, Takox BizoMma 5K 1,2-auTtionaH-3-TIeHTaHOBa KMC-
JloTa, a00 TIOKTOBA KUCJIOTa, Ma€ OMWH XipaJIbHWI LIEHTP
i, oTXe, icHye 9K B R-, Tak i B S-eHaHTiOMepHHUX (opMax
(puc. 1).

S-a-lipoic acid

PucyHok 1. R- Ta S-eHaHTiomepu ninoesoi KncmaoTn

Opnak Titbku R-LA KoH’1oroBaHMiT i3 KOHCEPBATUB-
HUMMU 3aJIMIIKAMU JIi3UHY B aMiTHOMY 3B’SI3KY, III0 pOOUTH
o i30bopMy BaXKIMBOIO SIK KodakTopa B 0iOJOTiYHUX
cucremax [12]. depmeHTH, 1O MICTATH Jimoamin, 3a-
BXKIHU SIBJISIFOTH COOO0I0 MITOXOHIpiaJbHI MyIbTU()EPMEHTHI
KOMILJIEKCH, SIKi KaTalli3yloThb OKMCHIOBaJIbHE NeKapOOK-
CWJIIOBAHHSI 0-KETOKUCJIOT (HampuKIIaz, MipyBaTAeriipo-
reHasa, 2-OKCOIJyTapaTaeriaporeHasa, TpaHCKeToJas3a)
Ta po3merieHHs nriuuHy [13]. Xoda cuHTe3 de novo, Ha-
IeBHO, 3a0e3Iedye BCio HeoOXimHy LA s ii pojii B IIpo-
MiXKHOMY MeTa0o0J1i3Mi, BOHA TaKOX MOXKe a0COpOyBaTHUCS
3 ixero. Xoya mpsima poiib LA 5K koakTopa modpe Bimo-
Ma, 3apa3 HaKOIMMYEeHi T0Ka3u Toro, mo LA ogHoYacHO €
6i010CTYITHOO, 0€3MeYHOI0 B YMOBHMX 033X i BUKJIMKAE
MeTaboJTiuHi Ta KIIiHIYHI e(PEeKTH.

bioAoriyHa AOCTYNHICTb TO 6e3neKka
NepoOpPAAbHOroO 30CTOCYBOHHS LA
AieTnyHe 3aCTOCYBAHHS

[MoTenmiiini OioxiMiuHi Ta TepameBTHYHI edeKTH
IepopaIbHOTrOo 3acTocyBaHHS LA MOXHA OLIIHUATH TiJIbKH 3
IOHATTSM ii 6i0IOCTYITHOCTI, HAKOTTMYEHHS B TKAHMHAX Ta
MeTa0OoIivHili yJacTi. Y maHwuii 9ac SICHO, IO KJIITUHU ITifI-
TPUMYIOTh aKTUBHi CUCTEMH JIJIST TPAHCTIOPTYBAHHSI, YTUITi-
3allii Ta BUAiIeHHs HeOU1KoBOI LA. TUTIOBUMU AiETUMHUMU
mkepenamMu LA € M’s130Be M’SIco, ceplie, HUPKU Ta IediH-
Ka i, MeHII0I0 Mipoto, ¢hpykTu Ta oBoui [14—16]. Xoua i
3BMYAITHI XapyoBi IxKepea i JOCTYITHI, MaJJOMMOBIpPHO, 1110
TMOMiTHa KiIbKicTh LA CIOXWBA€EThCS B TUIOBI 3aXimHiit
nmieri. binpmra yactuHa iHgopMarii mpo ii 6i0a0CTYITHICTD
HAIXOAUTD i3 TOCTIIKEHb 3 BUKOPUCTAHHSAM 100aBOK, SIKi
3a3BMYaii MaloTh 103y Bix 50 10 600 Mr i € OCHOBHUMM JIKe-
penamm LA. Tak, Takaishi et al. gocmimKyBain MexaHi3MH,
sIKi OepyTh yJacTh B IorimHaHHI LA 3 Xap4oBux mxepesn
3 BUKOPWCTAaHHSM KIIITUHHOI MOJEN TpaHCBEI-CUCTEMHU
Caco-2 misg TpaHCelliTeiaJTbHOTo TpaHcmopTy. Pesynbra-
TH TI0Ka3aJu, 10 LA IBUIKO TiepeTUHAE KITUHHUI MO-
Homap 3anexxHo Bim pH [17]. Tpancmopt LA Takox iHTi-
OYyeTbCs OEH30MHOI0 KUCJIOTOIO Ta KUPHUMM KUCIOTaAMH
3 CepeHbOIO JIOBXKUHOIO, 110 TO3BOJISIE TIPUITYCTUTH Bill-
MOBITAJIbHICTh 3a KUIIKOBY abcopbuiro LA mepeHocHUKaA
MoHOKapbokcwiaTy. Ha momaTok mo 11b0ro TpaHcmopTepa
IHII JOCTiIKeHHS in vitro ineHTHdiKyBamu LA 5K cyocTpat
mnsg Na'-3ajeskHoro MyJIbTMBITAMiHHOTO TpaHCIIOpTepa,
SIKUI MOXe He TiJTbKU CHPUSITH MOTO IMUTYHKOBO-KHIIIKO-
BOMY MOTJIMHAHHIO, ajie i OpaTH yJacThb y TpaHcrmopti LA
B TKAaHWHMU 3 T1a3Mu KpoBi [18, 19]. Otxe, 6iogocTyIHICTh
LA moxe 3ayexxaty Bif IeKiJIbKOX OiTKiB-HOCIIB. ImeHTr(i-
Kallisl TaKoi 6araTorpaHHOI CUCTeMU ITOTIMHAHHS i pO3II0-
DTy TKAaHUH Tependadae, 110 pisHi dakTopu (HaIIpUKIIamd,
cyOcTpaTHa KOHKYPEHIISI, TPAaHCKPUIILIiHI, TpaHCIALIN-
Hi Ta HOCTTPAHC/ISILIIHI PeryIsTOPHI MeXaHi3MM1) MOXYThb
BIUIMBATHU Ha 3aTajibHi XapaKTepUCTUKU abcopOil LA.

V moegHaHHI 3 MyJIBTUMONAIBHUM TPAaHCIIOPTOM a0-
copbuis LA B IJTyHKOBO-KUIIIKOBOMY TPaKTi TOCUTb MiH-
mmBa. Hanpuximan, Teichert et al. Bumipsiiu LA B rutazmi y
IoOpoBOIbLIB, sgKi orpuMmyBau 200 mr R-, S-LA (paue-
MiuHa CyMilll, OTpMaHa B IIPOIeCci BUPOOHUIITBA), i CITO-

Tom 17, N2 3, 2021

www.mif-ua.com, http://iej.zaslavsky.com.ua 75



Orasa Aitepatypum /Literature Review/

[ d ]

crepiranu, 1o npubauzHo 20—40 % abcopbysanocst [20].
EdextuBHicTh mormmHanHg LA TakoxX 3HIZKyBajacs IIpu
1l BBeIEHHI B XY, 110 ITepeadadaao KOHKYPEHIIIIO TOTIN-
HaHHS 3 iHIIMMY TTOXXUBHUMU PEYOBUHAMH i3 3aJTyICHHIM
oinkiB-HociiB. Carlson et al. cmocrepiranmm mosBy R-LA B
IUTa3Mi TIiCJII BBEACHHSI 10r0 HATPi€BOI COJI JIIOASIM i BU-
SIBUJIN, 11O $IK MiKoBa nosBa masmu (C ), TaK i 3arajbHe
nornuHaHHS LA (1wroma mim KpuBoio) Oyiiu BUIlE, HiXK Y
BibHOI Kucstotu [21]. TakuMm umHOM, 3arajibHa 0i0OZOCTYII-
HicTb LA MOXe KonmBaTUCS 3aJIeXKHO Bill TOTO, YM MOTpa-
IUISIE BOHA BCEPEAMHY Y BUTJISIII BUTBHOI KMCIOTH ab0 COJTi,
a TaKoX ITif yac 1Ki, 4YM Hi.

OKpiM IOTO, OCKIJTBKM OUTBIIICTh KOMEPLIHUX 100a-
BOK LA sBisie coboro cymimr sk R-, Tak i S-eHaHTiOMepiB,
BUHUKJIM TUTAHHS TIPO TepeBaXkHe MOTJMHAHHS OJHOTO
i30Mepy IOpIiBHSIHO 3 iHIIMM. B omHOMY mOCTiIKeHHi 10-
6poBoJbLi orpumyBaiu 600 mr R-, S-LA, a KoHLIeHTpallist
R-LA B mnasmi 6yna Ha 40—50 % Buie, Hix S-LA [22],
MPUIOMY OCTaHHIN 3 HMX, MaOyTh, OYMINABCS IIBUJIIIIE,
Hixk R-LA. Ili pesynsratu cBimuath, mo R-eHaHTioMep
Oyne HaMOIIBII MpUOATHOIO (POPMOIO WIS 3a0e3neYeHHS
TepopaTbHUX 100ABOK.

PO3MNoOAIA Y TKOHMHAOX TO METAGOAIMHUN LKA
1IBroka abcopO1tist LA B IIUTyHKOBO-KHMIITKOBOMY TPaK-
Ti 1 ii TOSIBa B IIJ1a3Mi CYIIPOBOIKYIOTHCSI OTHAKOBO IIIBUII-
KUM KJTipeHCOM, IIIO BimoOpaskae sSIK TpaHCTIOPT Y TKAHWHU,
TaK i KIryOOUKOBY (DiIbTpallifo i HUPKOBY eKCKpeliro [23].
LA B 0OCHOBHOMY, ajie TAMYAaCOBO HAKOMTUIYEThCS B TTEYiH-
10i, ceplii Ta CKeJIETHUX M S13aX, ajie TPAIUISIETCS i B IHIITNX
TKaHMHAaX. B oOMeXeHilt KiIbKOCTi TOCIiIKEHb OYJIO IT0-
kazaHo, mo LA mpoHmkae depe3 remaroeHIedalTidHIL
0Oap’ep; BHYTPILIHbOBEHHI 1031 25 MI/KI Macu Tijia, 110
BBOISTHCS IIIypaM, TIPU3BOIWIIN IO il HAKOTTMYEHHS B KOpi
TOJIOBHOTO MO3KY MPOTATOM 60 XBUJIMH TIiCJISI BBEICHHS
[24], a BHyTpitrHROBeHHI 103U 100 Mr/KT MacH Tijla — 110
11 HAKOITMYEHHST B KOPi TOJIOBHOI'O MO3KY IpoTsrom 7—14

IHIB — SIK Y MOJIOAMX, TaK i Y CTapuX LIypiB CIIOCTEpiraao-
cst HakormueHHs LA B pi3HUX OiIsTHKax MO3Ky [25]. OgHak
HEIIOJaBHE TOCTIIKEHHSI He BUSIBUJIO 3HAUHUX PiBHIB LA
B FOJIOBHOMY MO3KY MICJISI IIepopaibHOrO Ipuiiomy [25].

OkpiM KaTaboJi3My IOCIIIKEHHS in Vitro IOKa3yloTh,
mo LA mIBMIKO BiZTHOBIIOETHCS IO AUTIAPOIIIIOEBOI KIC-
JIOTH (pHC. 2), sIKa TaK caMO IIBUIKO BUBOIUTHCS 3 KITITUH
[26].

V Bcix BUBYEHMX MOJIE/IsIX Ha TBapruHax LA Ta ii Mmetabo-
JIITH JIETKO BUBOISITBCS, TIEpIII 3a Bee i3 ceuero [27]. OTxe,
LA a6o 3 xap4oBuX mKepeli, ado SIK XxapuoBa 100aBKa JIEIrKO
BCMOKTYETBCSI, META0O0JIi3yETHCS i BUBOAUTHCS, BHACIIIOK
YOro y TKaHMHAX ITicJIs IPUHAOMY 1Xi 3aJUIIA€EThCS HE3HA-
YHa KiIbKiCTh BiJibHOI LA.

be3neka Ta TOKCUYHICTb

MoxuBicTh BUKOpPUCTAaHHSI LA K HYTpPULIEBTUYHOI
J00AaBKW 3HAYHO PO3IIMPUIIACS, i TOMY BUHMKIIU ITUTAaH-
HSI CTOCOBHO i1 Oe31eku Ta epeKTUBHOCTI. OmHAK BEpXHS
Mexka 3acTocyBaHHS LA JIIOMMHOIO He BCTAHOBJICHA.

MeXxaHi3m Aii

[Tompu BiTHOCHO KOPOTKOYACHE HU3bKE KIIITUHHE Ha-
Kormm4eHHsI LA micis ii mepopaJbHOro MpUiioMy y JaHUI
Jac YMCJIeHHI TOCTiIKeHHS TOKa3aJu, 10 BOHA BUKITUKAE
HU3KY BaXXJIMBUX KITUHHMX Iiii, TOYMHAIOUN Bill ITOTYXK-
HOTO aHTUOKCHIAHTY Ta 3aKiHUYIOYHM XeJIAaTOPOM METaiB i
MOCEPETHUKOM KIIITUHHUX CHHTHAJIbHUX IUISIXiB.

LA/DHLA 9K OHTUOKCUAQHT

XimiuHa peakiiiiHa 3maTHICTH LA B OCHOBHOMY 00Y-
MOBJIeHa ii guTionaHoBuM KimbleMm. Oxucimena (LA) i
BimHOBIeHa (DHLA) dhopMu cTBOPIOIOTH MOTYXKHY OKMC-
HIOBaJIbHO-BiTHOBJTIOBAILHY TTapy, SIKa Ma€ CTaHAapTHUIA
BimHOBMIOBaIbHUM noteHuian —0,32 B. Lle poouts DHLA
OIIHUM i3 HAWITOTYXHIIIMX TPUPOTHUX aHTMOKCUIAHTIB
[28]. dakTuuHO icHYIOTh JOoKa3u Toro, mo i LA, i DHLA

Reduction/oxidation B-Oxidation B-Oxidation & S-Methylation
COOCH COOH /\/\/\/COOH
SH SH Dihydrolipoic Acid S S . .
. . . I I 6,8-Bismethylthio-
Bisnorlipoic Acid CH, CH, octanoic Acid
2H- 2H- -
2e 2e COOH COOH
COCH
S S
S S I I 4,6-Bismethylthio-
S S Lipoic Acid Tetranorlipoic Acid CH, CH, hexanoic Acid
COOH
S S
I I 2,4-Bismethylthio-
CH, CH, butanoic Acid

PucyHok 2. JlinoeBa kucnora Ta ii BigHoBneHa ¢hopma, BUrigporinoesa Kucora,
3 5 Ha6inbL nowmnpeHnMu Metaéoniramm
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3MaTHI ITOMIMHATU Pi3HI aKTuBHI opmu KucHio. 1 LA,
i DHLA MOXyTh IOINIMHATH TiIpOKCWJIBHI pagvuKain i
XJIOPHOBAaTHUCTY KHMCJIOTY, Tomi sIK LA TakoxX He#Tpamizye
CHUHTJIETHUMI KUCeHb [5, 6, 29—32]. XKoneH BuI He aKTUB-
HUI1 TIpoTu nepekucy BonHIo [5, 32]. Kpim Toro, DHLA,
HaWiMOBIipHillle, pereHepyeE iHIIl eHIOTreHHi aHTUOKCUIAH-
1 (Hanpukian, Bitaminu C i E) [27, 33] i Mae B1acTuBICTb
HEWUTpasli3yBaTu BiIbHI pagvKaiud, He MEPETBOPIOIOYNCH
MPpY IILOMY B OJIWH i3 HUX.

LA 9K xeAaTtop MeTaAiB

Ha nmonatok mo Toro, 110 BOHU € MPSIMUMU ITOTJIMHA-
JyaMu aKTUBHUX Qopm KucHIO, K LA, Tak i DHLA xena-
TYIOTb OKUCJTIOBAJIbHO-BiTHOBTIOBAIBHI METaU in Vitro Ta
in vivo. OkucieHa i BigHOBJIeHa (pOpPMU 3B’SI3yIOTb HU3KY
i0HIB METaJIiB, aji¢ 3 Pi3HUMU BJIACTUBOCTSIMU 3aJIEKHO Bil
XeJJaTOBaHOTO MeTaiy. JoCHimKeHHs in Vifro TIOKa3yloTh,
mo LA mepeBaxso 38’a3yernhes 3 Cu?t, Zn?* i Pb?*, ane He
Moxe xenaryBat Fe’", Tomi sk DHLA yTBOpIo€ KOMITIEK-
cu 3 Cu?*, Zn?*, Pb**, Hg*" i Fe** [34]. € in vitro nokasn
Toro, mo DHILA, ane He LA cuipHO iHrioye Cu (II) (tic-
TUIWH) 2-0T0CepeKOBaHe OKUCICHHS acKopoaTy 3aiexk-
HO Bim xoHneHtpamii [35]. Lli pe3ymbratv y3romKyroThCs
3 IOMOBiOmIO, sIKa Imoka3ye, mo Tiabku DHILA 3amo6irae
Cu(ll)-omocepenkoBaHOMY OKHCJIEHHIO JIITONIPOTEIHIB
HU3BKOI 1iabHOCTI in vitro [9]. DHLA-onocepenkoBaHe
XeJIaTyBaHHS 3aJjli3a i Milli B TOJJOBHOMY MO3KY ITO3UTHUBHO
BIUIMHYJIO Ha IATO0i0MIOTiI0 XBopoOu AJblreiiMepa BHaA-
CITMOK 3HWKEHHST YIIKOMKEHHSI BUTBHUMM paludKaaaMu
[36]. Otke, Bce Giblile JaHUX CBITYUTH Ipo Te, 110 DHLA
XeJlaTye TIEpeXilHi MeTajiu OKUCIIOBaJIbHO-BiTHOBIIO-
BaJIbHUM YMHOM i, B CBOIO Uepry, TOM SIKIIIY€ KaTali30BaHi
MeTajJlaMM BUIbHOpPAOMKaIbHI peakilii B yMOBaX iX HaKO-
muueHHs. [1e mepenbavyaeTbest BUSCHUTH, YU e(DEKTUBHO
LA/DHLA xenatye i Bumajsie mepexigHi MeTanu in vivo.
VY 3B’sa3ky 3 uuMm Goralska Ta ii Koyseru mmokasainu, 1o 00-
poOKa eImiTemalbHNX KITHUH KpuinTaiuka LA 3Ha4HO
3HIKYE IIBUOKICTh MOTJIMHAHHS 3a1i3a i po3Mip BHYTPIIII-
HBOKJIITUHHOTO J1a0ibHOTO Hioro myny [37]. 3romoByBaHHS
R-LA crapum 1ypam mpoTsroM IBOX THXKHIB HOpMaJi3y-
BaJIO BiKOBe 301UJIBIIIEHHS BMICTY 3ajli3a B KOPi TOJIOBHOTO
MO3Ky [35]. BaxiuBo Big3HauuTH, 1o romyBaHHsI LA He
BIUIMBAJIO Hi HA HOPMAJbHUI PiBeHb METalIiB y MOJOINUX
LIypiB, Hi Ha OUIBII HU3bKMI PiBEHD 3alli3a y CTapux IIy-
piB, HixX y Mojtogux TBapuH. Takox LA a6o DHLA He Oynu
3[1aTHI BUOAJIMTHU 3aJ1i30 3 aKOHiTa3u ab0 MiIb 3 CYIIepoK-
cupoucmyTasu. Li pe3ynabraTtu nmepenbavyaloTh, aje Ie He
IOBOIATH, 110 HoAaBaHHS LA MoxXe MOIy/I0BaTH JIaOilb-
HUIl IIyJ1 OKHUCJIOBaJbHO-BiTHOBIIOBAJIBHUX IEPEXiTHUX
MeTaJliB, He BUKJIMKAIOUM BUCHAKEHHS METaTy.

Yu € LA GHTUOKCUAQHTOM NPSMOI Aii?

Xoua MepeKOHJIMBI aHi in Vitro MITBEPIXKYIOTh POJIb
LA/DHLA gk moTy>XHOTO aHTMOKCUIAHTY, 3aJUIIAETHCS
CYMHIBHUM, Y1 MOXYTh BOHU €(DEKTUBHO ITOTJIMHATU BiJlb-
Hi pagukau in vivo. Ockinbkul LA TiJTBKM THMYAaCOBO HaKO-
TMUYIYETHCS in Vivo i IIBUIKO KaTabOMi3yETHCSI, BAXKKO YsSIBU -
™, 9K LA MoXe 30UIbIINTH €HIOTeHHY aHTUOKCUIAHTHY

3[IATHICTh Ha CTiliKiil OCHOBi. AHTMOKCUJAHTHI BIACTUBOC-
Ti LA in vitro MOXyTb OyTH MOSICHEHI Tak: 1) IOCTiIKeHHS
KJIITUHHMX KYJIBTYP YaCTO MIPOBOISITHCS 3 KOHIICHTPAIliSIMA
LA, gKi B IeKilbpKa pasiB IIepeBUIIYIOTh T€, IO Big3Haya-
JIocsl B TUTa3Mi a00 TKaHWHAX ITic/Isl IepOpabHOTO 3aCTOCY-
BaHH; 2) LA Ta DHILA He ouniiaioTbcs Bill KyJIBTYpaIbHO-
r'0 CepeIoBUIIA 3i IIBUAKICTIO, SIKA BiITBOPIOE YTIIIi3alliio B
oprasismi, e 98 % panioakTuBHO MiueHOTO LA BUBOIUTD-
¢ 3 cedero mpotsaroM 24 roguH [38]. Takum YmHOM, TUITOBI
YMOBHU KYJIBTUBYBaHHSI KJITHH, IMOBIpHO, II€PEOLIiHIOIOTh
MpsIMy aHTMOKCUAAHTHY 3MaTHICTh LA depe3 iHauBimyab-
HY B3a€EMOZIiI0 3 BUTbHUMU pamuKanamu. KpiMm Toro, 3mar-
HicTb LA omocepenkoBaHoO iHIyKyBaTH a0o0 ITiATPUMYBaTHA
€HIIOTeHHi piBHI aHTMOKCHUIAHTIB HABITh il YaC OKMCIIIO-
BaJIBHOTO 200 TOKCUKOJIOTIYHOTO CTPECY MOKe OYTHU OiIbII
aKTyaJIbHOIO, Hi2K POJIb aHTUOKCHUIAHTY IIPSIMOI ii.

LA §IK iHAYKTOP €HAOFr€HHNX OHTUOKCUACIHTIB
CporoHi 3’ IBIIE€THCS BCe OiTbIIE MOKa3iB TOro, 1mo LA
MOXKe ITOOIYHO MiATPUMYBATH KIITUHHUI aHTUOKCHUIAHT-
HUIA cTaTyc, a00 iHAYKYIOYM MOTJIMHAHHS, a00 MOCUIIION0-
YU CUHTE3 €HAOTeHHUX HU3bKOMOJIEKYISIPHUX aHTUOKCH-
IAHTIiB Y aHTUOKCUIAHTHUX (pepMeHTiB. Tak, uMciaeHHi
3BITH TOKa3yloTh, 110 LA 30i/iblllye BHYTPIITHbOKJTITHH-
HU piBeHb ackopOarty. HaBiTh y mIypiB, SIKi CUHTE3YIOTh
ackopbOart, romyBaHHs LA minmBuimye piBeHb ackop0OaTy B
MeYiHIi, SIKMA B iHIIOMY BUMNAAKY 3HIDKYETHCS 3 BiKOM
[39]. Michels et al. po3mIMpuB 1€ TOCTIIKEHHS, 11100 T10-
KazaTu, 1110 BiKOBa BTpaTa HATPil3aJIe’KHOTO TpaHCITOpTe-
pa Bitaminy C 1 (SLC23A1) Oyna, mpuHaiiMHi, 4aCTKOBO
BiImoBigajabHa 3a 3HMXKEHHS IIEYiHKOBOTO ackopoaty [40].
Tomy 3romoByBanHs LA cTapum Irypam MoXe iHIyKyBa-
TU TIOTJIMHAHHSI ackopbary 3 €K30T€HHOTO CepeloBHIIA.
KapnioMionmuty mypiB IeMOHCTPYIOTh BiKOBE 3HIKEHHS
KOHIIeHTpalii ackopOaty, ane mietmuHuit R-LA BimHOB-
JIIOE piBeHb acKopOaTy i 3HIMKYE IIBUAKICTH BUPOOJICHHS
OKWCITIOBAYiB IO PiBHSI, 11O CIIOCTEPITAETHCSI Y MOJIOIMX
mypiB [41]. binbire Toro, Xu et al. crmocrepiranu, 110 Bi-
HOBJICHHSI IETiIpoacKopOiHOBOI KMCIOTH IO acKopOaTy B
MITOXOHAPISIX TTeUiHKY Iy PiB MOCUJIIOBAIOCS 3a HASIBHOCTI
LA [42]. Otxe, 11i JOCTiIXEeHHS MOKa3yIoTh, 110 LA Moxe
MOOIYHO ITiIBUILYBAaTH pPiBeHb €HIOIE€HHOIO acKopoOary,
IHIYKYIOUM HOro mOrJIMHAaHHS 3 Iuia3Mu Kposi. [lopsz i3
MOJIIMIIIEHHSIM acKopOaTHOro cratycy LA moMiTHO 30i1b-
LIy€ BHYTPIIIHBOKIITMHHUI TaytaTioH (GSH), GaraTtuii
MIPUPOIHUI TIONOBUI aHTUOKCUAAHT i cyocTpaT st ¢ep-
MEHTIB IeTOKCUKALlii, B Pi3HUX TUIIAaX KJIIiTUH i TKAHUH [43,
44]. Packer Ta iioro kojeru mokasajiu, 110 JiKyBaHHS LA
nigBuinye piBeHb GSH B KIITMHHMX JiHiSIX JTIOOMHU Ta
MEepPBUHHUX KIiTMHAX, BKJIIOYalouud T-KIITMHU, €pUTPO-
LIUTU, JiM(POLUTH, TIiaJdbHi Ta HEMPOOJACTOMHI KIITUHUA
[45]. i aBTOpM miiinuin BUCHOBKY, 1o DHIA BimHOBII0E€
LIMCTUH 0 IMUCTEIHY, IKUI € JIIMITYIOUMM CyOCTpaTOM IJist
cunre3y GSH. Kpim Toro, LA Moxe TakoX IMiIBUIIYBaTU
piBeHb KJIITUHHOTO LMCTEIHY, MOCUJIIOI0UYM ITOTIMHAHHS
LHMUCTUHY 3 TUIa3MU 3 TONAJBIIUM HOTO 3HWXKEHHSIM 0
uucreiny. BcranosneHno, mo LA moBepTae Hazan BiKOBe
3HKeHHs piBHI GSH B Miokapi, 30i1bIIyI0YM AOCTYII-
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HICTb LIMCTEIHY, TUM CaMUM 3HiMalOuu OOMEXEHHS 1IbOTO
JiMityrouoro cyoctpary Ha cuHTe3 GSH [46]. Li pe3ynb-
TaTU JIEMOHCTPYIOTh, 110 LA € edheKTMBHUM 3aCO00M IST
BiTHOBJICHHSI SIK TIOB’SI3aHOTO 3 BiKOM 3HUKEHHS OKHMCITIO-
BaJIbHO-BiTHOBITIOBAJIHLHOTO BiIHOIIEHHS TiOJiB, TaK i ITiI-
BuieHHs piBHA GSH, gxuii B iHIIOMY BUTIAAKY 3HIXKYETh-
cs 3 BikoM. OgHak LA Takox moBesa cBOIO €(PEKTUBHICTh
SIK PETYJISITOP CUTHAJIBHMX HULIXIiB. JlesKi 3 HemaBHIX po-
0iT mokaszanu, mo LA iHayKye TpaHCKpUIILIMHWI CUHTE3
de novo GSH [8].

LA-onocepeAKOBOHA iHAYKLiS GSH
yepes TPAaHCKpUNuinHmn paktop Nrf2

V nesskux BUIagKax crepeoximist LA Oyiia BasKIMBOIO IS
3aXKCTY Bill ilIEMiYHOTO YIIKOMKEHHS, MOXKJIMBO, 1Ie BKa-
3yBaJIo Ha Te, 10 LA He mistia sIK TIpsIMUii aHTUOKCHUIAHT, a
3aMicTh 1poro MomymoBana GSH. Hampuxnan, Kilic et al.
[47] mokazanm, mo B Mozeli Katapaktu R-LA Ha BimMiHYy
Bim S-LA € 3aXMCHUM i YMHUTH Mil0, IMATPUMYIOUN PiBEHb
GSH. V¥ mopeni imemii ToJOBHOTO MO3Ky I'pu3yHiB Wolz
et al. [48] Oysno moBimomiieHo, 110 R- a6o S-LA (100 mr/xr
MacH Tiia) Oyau Tak camo 3axucHumu, sk DHLA (50 mr/xr
MacH Tijla) yepe3 ABi TOAUHU ITiCIs IMiAIIKipHOIO BBeISHHSI.
JocnigHuKy mpumycKaioTth, mo LA 3Bomuthea 1o DHLA,
o6 3a6e3neuyntu et edekT. Tomi 1Kk R-, Tak i S-LA Bin-
HoBmooTecsa 10 DHLA, xonBepcia S-LA mimoamimme-
rimporeHas3oro BimOyBaeTbcs B 28 pa3iB MOBLIBHIIIE, HiX
npupoaHa izodopma [49]. Takum yuHOM, Yepe3 4 roAUHU
DHLA, yrBopena 3 R-LA, Mora OyTu ouniiieHa, OCKiJTbKI
e S-LA Oyna 3axucHO0 B Lieit MOMEHT 4acy. Pazom 3
M Hagen et al. moka3anu, mo R-LA 3axuiae Big Tokcnda-
HocTi t-BuOOH B remaronurax JiTHIX mypiB, Tomi K S-LA
He mae Hisikoro edekty [50]. Cnupaioounch Ha BUILIEHABe-
IeHy po0oTy Ta moka3ywouu, 110 piBeHb GSH 3HmKyeThCs
3 BikoM y remaronutax 1rypis [50], Suh et al. BctaHoBIeHO,
mo GSH 0yB Ha 35 % HWKIUM 3a BiKOM y LiTbHII TKaHU-
Hi nediHku [8]. AKTUBHICTb (DEPMEHTY, 1110 JIMITy€ IIBUII-
kictb cuHtedy GSH, y-rmyraminuucreinnirazu (GCL), 3
BikoM 3HMXKyBanacst Ha 50 %, 110 Oys0 TIOB’sI3aHO 3i 3HA-
YHOIO BTPATOIO PIiBHIB IBOX OT0 OiIKOBUX CYOOIMHMUIIb.
Ockinbkm oounBi cyoomuuuili GCL € mpoaykraMu TeHiB,
IIO MICTATh €JIeMEHT aHTHOKCHUOaHTHOI Bimmosimi (ARE),
OyJa BUCYHYTA TiItoTe3a, 0 cuHTeTnYHa 30aTHicTh GSH B
KiHIIEBOMY pe3y/bIaTi 3HIKYEThCS 3 BiKOM depe3 aediluT
Tpanckpumnilii ARE-omocepenkoBaHoro reHa.

OpHak y crapux IoypiB, sKi oTpumyBam R-LA
(40 mMr/kr mMacu Tija), criocTepirajiocsi 3Ha4YHe MiIBUIIEH-
Ha aktuBHOCTI GCL i konuentpauii GSH B meuini ax
N0 PiBHIB, BUSABJICHUX Y MOJOANX KOHTPOJBHUX TBAPWH.
Ockinbku Nrf2 Mae BupiliaabHe 3HAYSHHS IJIsI peaKilii ae-
TokcuKaii ¢pas3u 11, koM iMoBipHO, 110 iCHYE MeXaHi3M,
KM rapaHTye, mo Nrf2 pearye Ha OKHMCIIOBaJIbLHUI ab0
enekTpodinpHMIii cTpec. Y mpoMy Bunaaky LA Moxke misitu
SIK TIPOOKCHUIAHT, BUKJIMKAIOUM JIETKe KIITWUHHE YIIKO
ICKeHHS, SIKe iHOyKye smepHy Jokamiizamiro Nrf2. Moini
et al. [51] miaTpuMany 110 KOHIICIIIiI0, KOJU ITOMITUIIN,
mo BBeneHHSI R-LLA B Momeb KIIITMHHOI KyJIBTYpU 3011b-
mryBaimo GSH Ttinbku yepes 24 roguHU, IO CBiTYUTHL IIPO

Nrf2-3anexxauii MexaHi3M, a He IIpO MPSIMUN aHTUOKCH-
manT abo peuupkyismito GSH. LA, miroun sIK IpooKcH-
IaHT, MOXe IiaBuIIyBaTd Nrf2-3aleXxHy TpaHCKPUITIi-
HY aKTUBHICTh, YTBOPIOIOUM JIITOLUIIMCTEIHIIbHI 3MilIaHi
mucynbginu Ha Keapl [52], 6inka, sskuit cekBecTpye Nrf2 i
OB’ SI3y€ MOTO 3 YOikBiTMHIIIra3amu [53].

B3saemoais LA 3 KiHasamu Ta pocharasamu

Ha nomarox mo PKCd LA aktusye Erkl/2 [54, 55], P38
MAPK [56], PI3-kina3zy [56] i Akt [56—59]. Byno Takox
BUSBJICHO, 10 LA mocmtioe excrpeciro 6inka cyocrpaty 1
peuenropa incyainy (IRS1) B m’s13ax mypiB Zucker 3 oxu-
PiHHSM, a TaKOX BUKJIMKaE acouianito IRS1 3 perymsarop-
Hoto cybonunuiieio p85 PI3K [60]. Kpim Toro, LA 3HMKye
aKTUBHICTb IpoTeinTupo3uHpocdatasu 1B [61], mporein-
¢ocdarasu 2a [57], a Takox romoiora ¢pocdarasu i TeH3H-
"y PTEN [57], Bci 3 IKMX MiCTSITh KpUTUYHI TiOJIN, SIK i IIpU
OKUCJICHHI IIPUTHIYYIOTh iX aKTUBHICTb [62—64]. Xoua LA
MOX€ He HaIlIIOBaTUCS Ha CIelniyHi CUTHAIBHI MOJIe-
KyJu (peLenTop iHCYIiHY MOXKe OYyTU BUHSITKOM) [65], 3Mmi-
HM B OKMCIIOBaJbHO-BiqHOBMOBaIbHIM mapi LA/DHLA
MOXYTb BILTMBATH Ha OKWCTIOBAJIBHO-BiTHOBIIOBATbLHUIA
CTaTyc KPUTWYHMX 3aJIUINKIiB IIMCTEiHYy Ha ILMX OiTKax,
BUKJIMKAI04M KOHMOpMaIIiliHi 3MiHH, SIKi aKTUBYIOTb ab0
MIPUTHIYYIOTh iX aKTWBHIiCTh. Hampukiam, mpuUTrHiYeHHS
aktuBHOCTI PTEN i PP2A LA cnpuse inmykoBanomy LA
30inbIIeHHIO (hochoprmoBaHHS AKt, IO CITOCTePIiraeThCst
B KYJbTHBOBAHUX MEPBUHHUX TeNAaTOIIMTAX, 0OPOOIEHMX
50 Mxm LA, a TakoX B TKAHWHI IMEYiHKM IIYPiB, SIKi OTpH-
myBanu LA B n03i 120 mr/xr macu tina [57]. Kpim Toro, mo-
Ope Bimoma peryJisilis MOTJIMHAHHS M’ sI30BOi TJII0OKO3U IIpU
(hizuuHOMY HaBaHTaXXE€HHI/CKOPOYEHHI M’513iB 3a 1OMTOMO-
rolo nmpoTeinkiHaz, Bkaodaouu AM®-akTuBoBaHy MpoTe-
fukinasy (AMIIK) [66, 67], cTaHOBUTH iHTEPEC, OCKITBKHI
LA akrtuBye nnepucdepuunnit AMIIK [68—70]. Otke, uepe3
AMIIK LA, gk BBaxaloTh: 1) iHAyKye dochopuitoBaHHS
IRS1 Ser789 i akTusauito curHanizanii IRS1/PI3K [71, 72]
Ta 2) ctumyiaoe TpaHcnokanito GLUT4 yepe3 iHakTuBa-
mifo cyocrpary Akt 160 xla (AS160) He3anexXHO Bix cur-
HanpHOTO Kackamy IRS1/PI3K/Akt [73, 74].

IHCYAIHOBUM LLUASIX | peryAsiLis FAIOKO3u
BBaxaetbcs, mo B3aemomis LA i BHyTPiITHbOKITITHH-
HOI CUTHaJi3alii IMOSICHIOE ITO3UTWBHI edektn LA, saxi
CIOCTEPiraroThes yepe3 24 TOOWHY ITiciis BBeAeHH ] [8, 51],
110 3HAYHO Binmcrae Bin rura3moBoro LA Tmax Ha ~1 ronuHy
[21]. Llg TMM4YacoBa pi3HUIISI CTAHOBUTH iIHTEPEC y CBITIi
mBHAKoro Merabomnizmy LA i mepenbavae iHImmi crmocio
IIii TTOpiBHSIHO 3 iIHIIMMU CTUMYJaMu, ki LA imitye. Ha-
MpUKIaa, B KYJIBTMBOBAaHMX KIITMHAX iHCYJIH iHIyKyBaB
MOTJIMHAHHS TII0Ko3U Yepe3 10 XBUIUH i MakcUMaTbHUM
edekt yepe3 30 xB [75], Tomi sk LA morpeOyBamacsa ogHa
ToAMHA, 100 BUKIMKATH HOTO MaKCUMaJbHUM eheKT Ha
MMOTJIMHAHHS TII0KO3U, IKMIA MiT OyTU TOCATHYTUI IHCYJTi-
HOM BaBiui mBuaie [76]. Lls 3aTpuMmka HaBiTH OYeBUIHA
pu opiBHAHHI ochopmmoBanHa Akt Ha Serd73, iHmy-
KoBaHoOro iHcymiHoM, 3 LA [57]. Taka 3aTpuMKa 1ependa-
yae, 1m0 BB LA Ha perymisiiio TJII0KO3M HE € MPSIMUM,
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ajie BUMarae akTuBallil JOAAaTKOBUX MEIiaTOpiB, a TAKOX
OiaTpUMYye€ YSIBICHHS mpo Te, 1o LA abo DHLA momymio-
1o1b nutsix IR/PI3K/Akt Ha pisHux piBHSIX (puc. 3).
IlepenbavaeTncs, 110 B cKeleTHUX M’si3ax LA pekpyTye
GLUT4 3i cBoro micig 30epiranHs B KomIuieKci Tombmki
B capKoJjieMy, TaK IO MOIIMHAHHS TTIOKO3U CTUMYJTIOETh-
Cs JIOKAJTbHUM 30iUIBIICHHSIM KiJIbKOCTI MEePeHOCHMKIB.
JlaHi eKCIIepMMEHTIB Ha KITMHHUX KyJbTypax IIiITBep-
JCKYIOTh Y9acTh iHCYJIIHOBOTO CUTHAJILHOTO Kackamy B LA-
ctumynboBaHiil TpaHcimokauii GLUT1 i GLUT4. Ipyma
D.E. Estrada [77] mocnimkysana BrumB R- ta S-LA Ha mmo-
MIMHAHHS TII0KO3M B M’130BUX TpyOKax L6 i agumnonurax
3T3-L1. R-LA ctumymoBaia Oiiblie i OLIbII IIBUOKE T10-
IIMHAHHS TIIOKO3U, HiX S-LA abo paumemiuHa cywimi, i
MpY BUKOPUCTAaHHI B MOETHAHHI 3 iHCYJIiHOM ITOCHJTIOBaIa
oro mil0 Ha IMOrJMHAHHA TIoKo3u. KuniTmHHMI po3momin
tpaHcmopTepiB rmoko3n GLUTI1 i GLUT4 pearyBaB Ha
R-LA ananoriuHo Tomy, SIK 1€ CIIOCTepirauocs 3 iHCYTiHOM,
i MOTIMHAHHS TJII0KO3M Y BillOBiab Ha Bci ¢popmu LA Oyio
PI3K-3anexuum, sk 11e 0y710 BU3HAYEHO 3a IOIIOMOTOIO iH-
rioyrovoro 3’emHanHs 1Y294002. BukopucTtoBytouu Ti cami
MO KIIITUHHOI KyJIbTypH, Moini et al. [51] moka3zanu, 1o
R-LA cTuMysII0BaB TPaHCIIOPT TIIIOKO3H 10 6 ToauH. Tofi sk
S-LA i pauemiuHa cyminr naBaau Takuii xke epekt, DHLA —
Hi. R-LA Takox nmpu3BoauB 10 ¢pochopriroBaHHS TUPO3U-
Hy pelienTopa iHCYJIiHY, a MMOTIMHAHHS TJIIOKO3U 3aJIeXasio
Bin PI3K, sik Oy;0 mmoka3zaHo 3a JOITOMOI'0OI0 BOPTMaHiHY.
Ha Binminy Bim BuIlleHaBeAeHUX POOIT, BUKOHAHUX B
OCHOBHOMY B Ky/ibTypi TKaHuH, Henriksen et al. BctaHoB1e-
Ho, o Ais LA Ha MOrjMHaHHS TJIIOKO3M HE 3aBXIU 3aJie-
xkuTth Bin PI3K [78]. Lls rpyna inkyoysanza 2 mm R-, S-LA
3i CKeJIETHUMU M sI3aMU, BUIUIEHUMH Bill XyauX ab0 Orpsii-

HuX 11ypiB Zucker (Moaenb iHCYTiIHOPE3UCTEHTHOCTI), i IMo-
Kaszaja, 110 3HayHa yactuHa (~75 %) ctumynboBaHoro LA
MOrJIMHAHHS Ioko3u He 3anexuTs Bix PI3K. Hesinnosin-
HICTh MiK M’I30BUMU KJIITUHHUMU JIiHISIMA Ta iIHTAKTHUMU
M’SI30BMMM TIperapaTaMy BKa3ye Ha Te, 110 LA mae moTeH-
1liaj1 BIUTMBY Ha Pi3Hi KOMIIOHEHTHU KJIITUHHOI CUTHaJIi3allil
3aJIEXKHO Big oOpaHOI MOIedi Ta YMOB eKcriepuMeHTy. Crif
3a3HAYMTH, 110 B LIUX JOCIIIKEHHSIX in Vitro BAKOPUCTOBY-
BaJICs KOHLIEHTpallii LA, sIKi 3HauHO MepeBUIITyBajIy MiKOBi
KOHILIEHTpAIlil B IJIa3Mi KpPOBi, 1110 CIIOCTEPIraloThCs y 310-
POBHX JOOPOBOJBLIB, siKi oTpuMmyBanu 200—600 mr [20, 21].
Ipyma Tritschler’s 6e3mocepenHbo TecTyBajia BILIUB R-
Ta S-LA 1UISIXOM BHYTPIllIHbOBEHHOI'O BBEACHHS Ha MeTa-
00J1i3M TJIIOKO3M B CKeJIeTHUX M’si3ax urypiB Zucker [79].
ITpwu roctpiii craaii (100 Mr/Kr Macu Tijia IPOTSITOM OJHI€ET
roarHu) TtbKu R-LA 30ibliyBaB IOMIMHAHHS TJIOKO3M.
Tpupane 10-geHHe BBeaeHHsT S-LA (50 Mr/kr macu Tijia)
MiACHO TOKpalIWIO TOMIMHAHHS TJIIOKO3M, ajle MEHIIe
HiX HanojoBUHY nopiBHsIHO 3 R-LA (30 Mr/kr macu Tina).
Ll rpyna Takox BUMipioBaja piBeHb iHCYJIiHY B IUIa3Mi,
BUSIBUBIIIM, 1110 BiH 3HMKYETbcs Ha R-LA, ane 30i1b11y€eThb-
csg Ha S-LA. Tineku R-LA OyB 31aTHUI 30iIbIIUTH CUH-
Te3 IJIIKOTeHY i OKMCJIeHHS INIIOKO3U. Y iX MonessX piBHi
GLUT4 O6yau Tpoxu 3HMKEHi IpU TpUBaJIOMY JIiKyBaHHi
S-LA, o € HebaxkaHuM edekToM. HaBeneHi pesynsratu
CBimuath mpo Te, 1o R- ta S-LLA He MOXXYTb OyTH OTHAKOBO
KOPHCHI IIpU JIiKyBaHHi IIyKpoBoro niadety (LI1).
BaxnuBo Big3HAYMTM, 10 MOEAHAHHS Ipuitomy LA
(30 Mr/Kr Ha 100y TIpOTSITroM 15 IHIB) i3 TpeHYBaHHSIM Ha
BUTPUBAIICTb Y TBAPUHHII MOJEJIi iIHCYJTiIHOPE3UCTEHTHOC-
Ti (IP) mokpaiityBajsio TpaHCIOPTHY aKTUBHICTh TJIIOKO3U i
TOJIEPAHTHICTh 0 TJIOKO3M BCHLOIO OpraHi3Mmy OiJbIIIOI0

M’azoBa
KOHLieHTpaLis

Glucose
PIP, PIP, s
[ n 2
Ay Y B
| w—p | Akt 4

/ Glucose

Rab-GDP

Rab-GTP

PucyHok 3. Posib niinoeBoi kucnotu B IR/PI3K/Akt-3anexHivi akTuBawii mornMHaHHs rimloKo3un
CKeJIeTHUMU M’si3aMu
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Mipolo, HiX Oyab-siKe iHIlle BTpy4aHHs okpemo [60]. ITo-
TeHILITHUM MeXaHi3MOM IIbOTO aIUTUBHOTO e€(EKTY € ITim-
BUIIIeHA peryssawisa ekcnpecii 6inka GLUT4 B TpeHOBaHMX
M’s13ax [80] B ImoemHaHHI 3 IMOCHJICHOIO TPaHCJIOKAIli€lo
GLUT4 y mnasmatnaHy MeMOpaHy, ingykoBaHoi LA. 1lle
HaJICXKUTh 3 ICYBaTH, YU € 151 KOMOIHAIIisl XapIoBOi 100aB-
KM Ta (Pi3MYHUX BIIpaB KOPUCHOIO IS TamieHTiB i3 LIJI.

KAiHiko-TepaneBTnyHi edpektn LA
AiabetnyHi noAineviponarii

Bzaemonist LA 3 perynsitTopHuMM KOMITOHEHTaMU iH-
CYJIIHOBOTO CUTHAJIbHOIO KacKamy BUSBHIJIACS (DYHKIIO-
HaJIbHO KOPUCHOIO JUTS TTOTIMHAHHS TTIOKO3K CKEJICTHUMU
M’sI3aMU, TOJIEPAHTHOCTI JIO TJIIOKO3M, CIIPUSIE 3HUKEHHIO
IP Ha mopensix tTBapuH [79, 81]. IonimmeHnHs yrumizaiii
IJIIOKO3U CITOCTepirayiocss Takox y mamieHTiB i3 LI/ 2-ro
THUITY, SIKi OTpuMyBaii LA BHYTpPIITHBOBEHHO a00 Tepo-
panbHO [81—83]. byno npoBeneHO KiTbKa KITiHIYHIX BUTIPO-
OyBaHb /151 BUMipIOBaHHS e(heKTUBHOCTI paueMmiuHoi LA y
3MEHIIICHHI CUMITTOMIB Jia0e TMYHMX OJIIHEAPOIIATIIA.

AochipxeHHs «AAbpQa-AINOEBA KUCAOTA
npu aAiabetnyHivi Heviponarii» (ALADIN)

1a «CUMNITOMMU AiIQGETUYHOIT NoAiHerponarii»
(SYDNEY)

LA BBOmWwIM TmepopabHO, BHYTPIIIHHOBEHHO abo
BHYTPIlITHLOBEHHO 3 TIOAAJBIINM TIepOpPAIbHUM 3aCTOCY-
BaHHSIM. MeTaaHami3 YOTUPHOX KIIIHIYHMX IOCTIIKEHb 3
BUKOPUCTAHHSIM BHYTPIIlIHBOBEHHOTO LA, BKIIIOYal0un
ALADIN, SYDNEY ta nepuri 3 tvkai npuiiomy ALADIN
111, moka3aB 3HaYHEe MOJIITIIIeHHS Tia0eTUIHUX MOJIiHEeMpO-
MaTiii CTOIIT i HIDKHIX KiHIIIBOK Y MAIli€HTIB, SIKi OTPUMYBaIN
LA 600 Mr/mo0y mpoTsiroM TphoX TYXKHIB [84]. XBopuM Ha
LI vy mocaimkenni ALADIN 11 BBoguim LA BHYTpIiIIIHBO-
BeHHO y 103i 600 a6o 1200 Mr/mo0y MpoTAroM I’sITH JHIB,
MOTIM TIEPOPAIBHO TIPOTATOM JIBOX POKIB, 1110 TIPU3BOAUTH
IO TIOJIMIIEHHST TTOKAa3HMKIB Helipormarii [85]. [lamientu B
nocmimkeHHi ALADIN III orpumyBamun LA (600 Mr/mo0y
BHYTPIIITHHOBEHHO) a00 IIIale00 MPOTATOM TPhOX TYKHIB,
a moTiM miepopasibHO (600 MI BHYTpilLIHLOBEHHO) abo0 TuUIa-
1edo mpoTsarom ImecTu wmicsamiB. OmHak mepopajibHa ¢asza
1IbOTO JIOCJ/IKEHHS] HEe Maja KJIHIYHO 3Hauylux Tepe-
Bar [86]. OmHUM i3 MOXJIMBUX BUCHOBKIB LIUX TOCIiIKEHb
oyno Te, mo LA, sKa BBogwiIacsl BHYTPIITHBOBEHHO, Oyia
OUTBII e(PeKTUBHOIO, HiX IepopajbHe 3aCTOCYBaHHS, IO
MOKe OYTH ITOB’s13aHO a00 3 OLIbIIOI0 0i0AOCTYITHICTIO, a00
3 [IOraHOI0 PO3YMHHICTIO TIpernapary B IITYHKOBIil KMCIOTI.
OpHak Jiesiki JoAaTKOBI TOCIIKeHHS TToKa3ajiy, 110 Tepo-
panbHe 3actocyBaHHsS LA myxe edexruBHe. Hampukimam,
ninotHe mociimkeHHs: (ORPIL) mokasano 3HMKeHHS mia-
OSTUYHUX IIOJTiHEHPONMATUIHUX CHUMIITOMIB TIICIISI TPHOX
TIKHIB npuiioMy repopanbHo 600 Mr LA Tpuyi Ha 100y [87].
Tomi sk y nepiiomMy CigHelCbKOMY JOCITIIKEeHHI 3aCTOCOBY-
BaJIOCSI BHYTPIilTHbOBeHHe BBeneHHs LA [88], B mocimkeHHi
SYDNEY Il BuxopucToByBajaocs mepopaibHe 3aCTOCYBaH-
Hst LA B 1o3i 600, 1200 a6o 1800 Mr onuH pa3 Ha q00y Ipo-
TSTOM I’ITH TUXKHIB [89]. OTXe, 00uIBa JOCTIKEHHS ITOKa-
3aJT1 3HaYHE TOJITIIeHHST HeWPOTTaTUYHMX KiHIIEBUX TOYOK.

BnAuB LA HO CYAUHHY CUCTEeMY

CynuHHI eHAoTe liadbHi KIITUHHY, SIKi BUCTIIAIOTh IIPO-
CBIT KPOBOHOCHHMX CYIMHH, YTBOPIOIOTH (Di3WMYHUIA iHTEp-
¢elic Mixk KpOB’I0 Ta CTiHKOIO CYIMHH, 3aIT00iraroun aare-
3il TPOMOOIIUTIB i PETYJIIOI0YM MPOXiTHICTH KPOBOHOCHUX
cynuH. ENacTUUHICTh CTIHOK PETYIIOETHCS OKCUIIOM a30Ty
(NO), razoM, 10 BUPOOISIETECS €HAOTEIIAIBHOIO CUHTA-
3010 okcumy a3ory (eNOS). Brpara aktuBHOCTI eNOS BU-
KJIMKae eHmgoTenmianbHy auchynkuio (EI) 0e3 Oymb-sKux
00OMeXXeHb i XapaKTepr3y€EThCS 3HIKEHOTO Ba30AMJIaTalIiE€lO,
Tpo3anajbHUM cepenoBuiiieM. OKUCITIOBATBHUI cTpec OyB
3aydeHuii o EJI Ha Tiif migcTaBi, 110 aHTMOKCUIAHTH, TaKi
sk ackopOart i LA, TokpaIytoTh OKUCIIIOBaIbHO-BiTHOBHUIA
CTaH IUIa3MM ¥ eHmoTemiizanexkHy NO-oImocepeaKoBaHy
Bazoaunaraiiiio [90, 91]. Ane 3anuilaeTbcst MUTAHHST TIPO
Te, 9K LA mocsarae mporo 3Ha4yHOro pe3yibrary. Bimomo,
Hanpukian, mo curdHaneHuil nuisix PI3K/Akt, skuit kac-
Kaaye Bi pelenTopa iHCyIiHy i ctumynboBanuii LA, Bimi-
rpae BaxkiuBy poib B aktuBalii eNOS [92, 93]. O6pobka
€HIOTEeMAbHUX KJITUH aOpTHU JTIoAUuHU LA 3HaYHO 30i1b-
mye cuHTe3 NO [94], a LA nokpaiitye BTpaty dhocdopuito-
BaHHs eNOS, 1110 crocTepira€TbCs B aOPTi Y JITHIX IIypiB
yepe3 Akt [59]. KpiM Toro, BHYTpillIHbOBeHHE BBeeHHsT LA
CTapuM IIypaM BiTHOBJIIOE Ba3opesakcallilo, 110 XapaKTe-
pU3y€EThCS MiABUIIEHUM ¢ochopmmoBaHHIM K eNOS,
TaK i Akt, a TaKOX 3HIDKEHHSIM aKTUBHOCTI HEHTpalbHOI
ciHroMi€eniHa3M i CymyTHIM 3HIKEHHSIM KOHIIEHTpALIil 11e-
paminy [95]. Li mocnimkeHHs 3 BUKOPUCTAHHSIM MoOjesei
in vitro Ta TBAPUH 3MILHIOIOTh PO3YMiHHS POJIi CUTHAJILHOTO
LUISIXY iHCYJIiHY Y BA30OMOTOPHIM (PYHKIIiI Ta MiAKPeCII0I0Th
noteHuian Tepaii LA njs 3gopos’st. OnHak 10 LOTO Jacy
Tibky KiiHiyHe mociimkeHHs ISLAND posrismano LA
SIK TIOTeHLIIMHMI 3aci0, sIKuii nmepemkomKkae po3Butky EJI
[96]. 1le mocmimkeHHs SIBJISUIO COOOI0 paHAOMi30BaHe TO-
NIBiliHE cJlile Tu1ane00-KOHTPOJIbOBAHE AOCHIIKEHHS MO-
PIBHSIHHS 3 ipOecapTaHOM, aHTaroHiCTOM PELEeNTOpiB aH-
rioreH3uny ll, sIK1ii BUKOPUCTOBYETHCSI B OCHOBHOMY JIJIST
JIIKyBaHHSI apTepiajabHOI rinepTeHsii. Pe3ynbrat mokasanm,
1o nepopanbHe BBeaeHHs LA (300 Mr/mo0y mpoTsarom 4o-
TUPHOX TUKHIB) Ta/abo ipdecapTtany (150 Mr/mo0y mpoTsi-
I'OM YOTHUPhOX TYZKHIB) 14—15 malieHTaM i3 MeTaboIiuHUM
CHMHIPOMOM TMOKPpAIIyBaJIO €HIOTENi3aJIeXKHY OIocepe -
KOBaHy ITOTOKOM Ba3odujaTallilo, sIka BUMipIoBajacs 3a
JIOTIOMOT0I0 HEiHBa3MBHOIO TECTY PEAKTHMBHOCTI IUIEUYOBOL
aptepii. OgHak [Ij1s1 BCTaHOBJIEHHS e(heKTUBHOCTI LA sIK Te-
paneBTUYHOrO 3aco0y npu cynuHHi EJI HeoOximHi OitbIn
MacIITaOHi i TpUBaJIi JOCTiIKEHHSI.

LA ¢k rinoTeH3nBHUM 30Ci6

AptepianbHa rinepten3is (Al') € ¢pakTopoM pU3UKY iH-
CYJIBTY, iH(papKTy Ta apTepiaibHOI aHeBPU3MU, a TAKOXK IIPO-
BiIHOIO IPUYMHOIO XPOHIYHOI HUPKOBOI HEIOCTATHOCTI.
Hasits momipHe migBuIiieHHS apTepialibHOTO THUCKY (AT)
KOPEJIIOE 3i CKOPOYEHHSIM TPUBAIOCTI KUTTA. OOTpyHTY-
BaHHS TepareBTUYHOTO 3acTocyBaHHs LA nmpotu Al Burm-
BaJIO 3 ii 3MaTHOCTI MiABUIIYBaTH piBeHb TKaHMHHOTO GSH i
3a1100iraTy MKimmMBii MogudiKallii cyIbPriapIbHIX TPYIT
B KaHanax Ca?*. 3romoByBaHHS LA TinepTeH3UBHUM IIlypam

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

Tom 17, N2 3, 2021



[ &)

OrAsA Aiteparypum /Literature Review/

HoOpMati3yBajio cuctomivyanii AT i IMTO30JIbHUN BiTBHUIA
Ca?*, a TakOX TIOCTA0MIIO HECTIPUATINBI 3MiHM HUPKOBUX
cynuH [97—101]. Ponb LA B perenepaitii 3Huxenoro GSH
oyma nomatkoBo BucyHyTa El Midaoui i de Champlain [102,
103], sKi 110B’s13yBajIv BiTHOBJICHHSI aKTMBHOCTI TJTyTaTiOH-
MEePOKCHIA3H, IO CIIOCTEPIra€ThCs Y IIYpiB, SIKi OTPUMY-
By LA, 3 HOpMaJIi3ami€io IMpOmyKIlil CyIIepOKCHUIY aOPTHU
i AT. Byno TakoxX BHCJIOBJICHO IPUITYIIEHHS, 110 Ti€TUYHA
LA iHriOye HUPKOBY i CyIUHHY TillepHpOAYKIIil0 HIOTETi-
Hy-1, Ba30KOHCTPUKTOPA, SIKMIl CEKPETYEThCS EHIAOTEEM
[104]. 3 ornsamy Ha Te, mo NO € 0CHOBHUM Ba3oaujiaTaTo-
POM B TIPOBITHMX apTepisx, i HEIIOJAaBHE BiIKPUTTS TOTO,
mwo LA mokpainye cuHTte3 eHporemiaabHoro NO [95], y
(apMaKoJIoTiB € HOBe OOI'PYHTYBAHHS IIJIST BUBUEHHS POJIi
LA i Bucokoro AT. Kiiniune BBenenHs LA (y moemHaHHi 3
aneTwI- L-KapHITHHOM) MOKa3ajo0 AesIKy MepCIeKTUBHICTD
SIK aHTUTINIEpTeH3WBHA Teparlisi 4epe3 3HMKEHHST CUCTO-
JIIMHOTO TUCKY y TALIE€HTIB i3 BucokuM AT i malieHTiB i3
MeTabomiuauM cuaapoMoM [105]. HaBnaku, BBenmeHHs LA
(300 Mr/mo0y mpoTIroM YOTHPHOX TIDKHIB) IMallieHTaM i3
MeTabOoIIUHUM CHMHIPOMOM He YMHWIO iCTOTHOTO BIUIMBY
Ha AT mopiBHSHO 3 Tpyrolo 1uiane6o [96].

LA §IK npOTU3ANAAbHUI 30Ci6

3amnayieHHs € pe3yJIBTaTOM BPOIKEHOI 0i0JIOTiTHOI peak-
11ii CyIMHHUX TKAaHWH Ha IIKIiJIMBi aTeHTU, TaKi SIK TAaTOTeHU
a0o0 moapa3Huku. Lle cipoba opraHiaMy YCYHYTH IIKiIIABI
MOIPa3HUKM, 3aXMCTUTH HABKOJMWIITHI TKAHWHM i ITOYATH
nporiec 3aroeHHs. OgHaK HeocTabHe XpOHIYHE 3araleHHSI
TaKOX CITPUSIE PO3BUTKY KacKaay 3aXBOPIOBaHb, TAKUX SIK
aTepoCKIIepO3, acTMAa i peBMaToigHmii apTput. [linBuimeHmit
piBeHb OKMCHOTO CTPECY BiIirpa€ BaxkJIMBY POJIb Y XPOHIU-
HOMY 3arajieHHi. BBaxkaeTbcs, 1110 3aIajieHHsl, OB’ s13aHe 3
OKHCJIIOBAJILHUM CTPECOM, IIPOBOKYE paHHI CyOIWHHI MOIii B
aTeporeHesi, BKIIOUAIOUM IIiIBUILIEHHS PeTYJISLii MOJEKYI
aare3ii CyauH i aKTUBHOCTI MAaTPMKCHUX METAJIOIIPOTEIHA3.
1li monii moTpeOyroTh akTuBauii NF-kappa B, Tpanckpun-
HiftHoTro (hakTOopa, SIK1ii IHIYKY€E eKCIpeciio 0araTbox reHis,
110 OEPyTh YJacTh y 3allaJieHHi Ta Mirpamii eHaoTe iaTbHIX
KJIiTUH. 3 ypaxyBaHHSIM OKMCJIIOBAJIBHOI IIPUPOIN 3aIlaieH-
HSI TepaIleBTUYHI CTpaTerii, CIIpsSIMOBaHI Ha ITOM’ SIKIIIEHHS
MIPOMYKIIii OKMCIIOBAYiB i OKMCIIOBAIIBHOTO YIIKOIKEHHS,
JNECATWIITTMU BUBJATKCS B Pi3HUX MOJIEISIX 3aTTaJieHHS.

BinmosimHo mo miei crpaterii LA Oyna BuBYeHa Ha
MIpeaMeT ii aHTUOKCUAAHTHUX BJIAaCTUBOCTEM ITPU LIMTOKIH-
iHIYKOBAaHOMY 3allaJIeHHi; BOHA TaKOX IIMPOKO Bimoma
gk iHri6itop NF-kappa B [106]. Pesyiasratu mokasyiooTh,
mo LA 3HMXKY€E eKCIIpecilo MOJIEKYJIM aare3ii CymMHHUX
kiaitud 1 (VCAM-1) i eHgoTemialbHy anre3irxo MOHOILM-
TiB moauHu [107], a Takox iHrioye NF-kappa B-3anexny
ekcripeciio MetajonpoteiHasu-9 in vitro [108]. AHasoriu-
HO LA (25—100 mkr/mn = 122—486 MxM) 3arobirae mi-
BUILCHIM peryJsuii MOJEKYyIuM MiIKKIITMHHOI aaresii 1
(ICAM-1) i monexynu aare3ii CyIMHHUX KJITUH 1 y CITMH-
HOMY MO3KY i B ctumysboBaHux TNF-o KyisruBoBaHMX
EHIOTeMaTbHUX KJITUHAX rojoBHOro Mo3ky [109]. Ko-
JlareH-iHIYKOBaHMWII apTPUT TIOCTa0I0BaBCs TIPU 3aCTO-
cyBaHHi LA (10—100 Mr/kr BHYTPIillTHbOBEHHO) Y IIypiB

DBA/1 minsixom 3HUXEHHS 3aMajbHUX LUTOKIHIB, TaKMUX
sk TNF-a, i yacTkoBoro iHriOyBaHHs 3B’si3yBaHHS NF-
karmma B 3 JIHK [111]. ¥ npomy mocmimkeHnHi LA Takox
iHTiOyBaja YTBOPEHHSI OCTEOKJIACTIB, IIPUITYCKAIOUM, IO
BOHA MOXe OyTHM KOPMCHOIO IJIsI 3amo0iraHHs epoa3il Kic-
TOK Ta pyiTHyBaHHIO CYIJI00iB IPY peBMaTOITHOMY apTPUTI.
B inmomy mociimKkeHHi ITonepenHs 00podKa KOJIareHOBUX
mwiactiB LA (2 Mr) mepen iMIUIaHTaIli€l0 3MEHIITyBasIa iH-
nykoBaHy TNF-a pe3op6uito kictku y urypis ICR [110].
[Ipn excriepyMeHTaILHOMY aBTOIMyHHOMY eHIledaio-
Mi€niTi (TBaprMHHA MOJIEIb PO3CISTHOIO CKJIepO3y) y IIy-
piB, sKi orpumyBamm LA, crmocrepirajocst IOMiTHE IT0-
JInmeHHs iH@IbTpaii HeHTpaaIbHOI HEPBOBOI CHUCTEMU
T-xnitnHaMu i MakpodaraMu, 3HVDKEHHS OeMieTiHi3amil
Ta eKCIIpecii B CHMHHOMY MO3Ky MoJieKyJ1 anre3ii (ICAM-1
i VCAM-1) [109, 111]. Byno BUCIOBIEHO TIPUITYIIEHHS,
110 3HIDKEHHS piBHS moBepxHeBoro CD4, mio crocrepi-
Ta€Thbcsl B 00pobieHmx LA MOHOHyKIeapax KpoOBi, IIpH-
HaliMHi 9aCTKOBO ITOSICHIOE MOMYJISIiI0 iHDimbTpalii 3a-
MaJILHUX KIIITUH Y HeHTpaJIbHy HepBoBY cucteMy [112]. Lle
BimOyBaeTbcsl TOoMy, 1m0 Kopeuentop CD4 mocwumoe cur-
HaJl, SIKAil TeHepyeThcs Ha T-KITITMHHOMY pelenTopi, pe-
KpyTyroun JiMdouuTapHy npoTeinKinasy Lck, ska, B cBoo
qepry, 3amyckae KackKaj TMOJIii, 10 MPU3BOISATH 10 aKTH-
Bauii T-xmitun. LlikaBo, mo DHILA ne nmpurniuye CD4 3
IMOBEPXHI MOHOHYKJICAPHUX KIITUH IepupepruIHoi KpoBi
monunu [112]. Sk anprepHaTBa a00 Ha TOOATOK OO ITOHU-
XKytouoi perysauii CD4 imyHoMomyorodi BractTuBocTi LA
MOXKYTb BKJIFOUATU MiABUIINYBaJIbHY peryisiito tAM® y
T-xnitunax i mpupogHux Kinepax [113]. LA iarioye TNF-
o-iHayKoBaHy aktuBallito NF-kappa B i ekcripecito more-
KyJ aaresii B eHaoTe iaTbHUX KIITUHAX a0pTH JIIOAUHU 3a
MeXaHi3MOM, 30BHi BiIMiHHUM Bill aHTHOKCUIAHTIB, TAaK1X
sIK acKop0Oart abo BimHoBIeHUII GSH, anme cibHIM 3 po00-
TOIO0 MeTaieBoro xejaropa [114]. HemonaBHo iHTiOyBaHHS
TOCTPOTO 3alfajieHHsI, iHIYKOBAaHOTO €HAOTOKCMHOM LA,
Oysio oB’s13aHo 3i ctumysisieto uusxy PI3K/Akt [58].
HenaBHo Oyno mpoBeneHO MOCTIIKEHHS CTOCOBHO
npoTu3amnanbHuX BiaactuBocTelr LA. Llsg pobora moka-
3aJla 3HAYHE 3HIUKEHHSI piBHSI iHTepseiKiHy-6 y cupo-
BaTUi KpoBi Ha 15 % micast YOTUPHOX TUIKHIB IIPUIIOMY
LA (300 mr/mo6y) [96]. Take BiIKpUTTS € BaKJIUBUM JIJIsST
30POB’Sl JIIOAMHU, OCKIJIbKM iHTEpJIeKiH-6 € BU3HAHUM
MapKepoM 3arajeHHsI B KOPOHApHUX aTepPOCKICPOTUUHMX
OJISIIIKAX, a TAKOX PETYITIOE eKCIIPeCciio iHIMX 3amalbHUX
LIMTOKIHIB, TakuX sK iHTepaelkin-11 TNF-o [115].

BucHoBKM

SIK moKa3aHO B HOCTaTHIil KiJIbKOCTI IIpOaHali30BaHNX
IKepes, Oioyoriuna poiab LA mocuth pizHOMaHiTHa. Ha-
CIIpaBIi, IK HaM BilOMO, iCHY€ IeKiJIbKa CIIOJIYK, TaK CAMO
OaraTorpaHHmX, K i LA gk GioaktuBHuii areHT. BoHa €
IHIYKTOPOM KJIITMHHUX CUTHAJIbHUX HUISIXiB, MiMETUKOM
IHCYJIiHY, TilMOTPUIJILIEpUAEMIYHMM areHTOM, Ba3ope-
JIAKCAaHTOM/aHTUTIIIEPTEH3UBHOIO CITOJYKOIO, XEJIaTOpOM
METaliB i am’foBaHTOM UISI HEHPOKOTHITUBHOI (hyHKIIII.
OTtxe, Oyne BaXJIMBO BU3HAYUTH TOYHUN MPUIMHHO-HA-
cinKoBUil 3B’430K MiX LA Ta ii KIITUHHUMM MillIEHSIMU
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HeraiiHoi fii. LA MoXe YMHUTY HU3KY BaXJIMBUX Ta Pi3HO-
MaHITHHX (Pi3i0JIOTIYHMX dilt Ha CTUMYJISIIIIO HeIipOTOpMO-
HaJIbHOI (PYHKIIII i, OT:KE, OIOCEPEAKOBAHO BILIMBAaTU Ha
MHOXWHHI KJIITAUHHI CUTHAJIBHI IUISIXW B IepUGEepUIHIX
TKaHWHAX. Y ITO€THAHHI 3 ii HOTeHIIia oM IS LIEHTpaIi3o-
BaHOI JIii TaKOX OYeBUIHO, IO TIEpOpaTbHE 3aCTOCYBAHHS
LA BrmmBae Ha 0e3/Ii4 CUTHAJbHUX i TPaHCKPUIILIIIHUX
napagurM Ha KJIITUHHOMY PiBHi.

JlyXe BaXIMBOIO € e(heKTUBHA 103a, a TAKOX BUKOPHUC-
TaHHS BiIMOBIiZHOI eHaTiOMepHOI i30(hopMH.

IIpoBenenuii anai3 JiTepaTypHUX AAHUX 103BOJISE 3PO-
OMTH TaKi BHCHOBKHU:

1. Timpku R(+)-enariomep LA peanizye mo3uTHUBHI
eexTn.

2. lleii 3acib citig BUKOPMCTOBYBATHU SIK TiITOTEH3WBHE
JIIKyBaHHS y XBOPUX Ha apTepiaJibHy TillepTeH3il0 Ta MeTa-
OOMIYHMIT CUHAPOM.

3. Takox R(+)-eHaHTioMep MOKe 3aCTOCOBYBATHUCS SIK
MPOTH3aTaIbHUI 3aci0 MPY 3araTbHUX 3aXBOPIOBAHHSIX.

4. TonoBHe — 1Ie AyXe e(DEKTUBHUIT aHTUOKCHUIAHT.

5. Jloza R(+)-enantiomepy LA 300 mMr 6ioexBiBasieTHa
600 mr pauemiuHoi LA.

Konduikr inTepeciB. ABTOpM 3asIBISIIOTH IPO BiICyT-
HiCcTh KOHQJIIKTY iHTepeciB Ta BjacHOI (hiHAaHCOBOI 3alli-
KaBJICHOCTI ITPY MiATOTOBII JaHOI CTATTi.
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R-enantiomer of a-lipoic acid.
Opportunities and prospects for clinical use

Abstract. The paper presents an analysis of current literature data
on the use of the R-enantiomer of a-lipoic acid as an antihyper-
tensive treatment in patients with hypertension and metabolic syn-
drome. An analysis of the literature was carried out on its use as
an antiinflammatory agent in inflammatory diseases. Currently, a
very important aspect of researches is the possibility of using R-a.-
lipoic acid as a micronutrient and therapeutic agent for the treat-
ment of diabetic polyneuropathy and neurodegenerative diseases,
especially Alzheimer’s disease, carbohydrate metabolism disorders
and metabolic syndrome. Lipoic acid has now become an impor-
tant ingredient in multivitamin formulas, anti-aging supplements.
R-a-lipoic acid is a metabolic antioxidant, its molecule contains a
dithiolane ring in oxidized form, this ring has the ability to cleave
with formation of dihydrolipoic acid. And since a-lipoic acid, a

physiological form of thioctic acid, is a strong antioxidant that re-
lieves the symptoms of diabetic neuropathy, the literature review
analyzed data from various authors on the antioxidant effects of the
R-enantiomer of a-lipoic acid and found that it had strong anti-
oxidant effects, and its dose of 300 mg is bioequivalent to 600 mg
of racemic a-lipoic acid. As presented in a sufficient number of
analyzed sources, the biological role of lipoic acid is quite diverse.
It is important to determine the exact causal relationship between
lipoic acid and its immediate cellular targets. Lipoic acid can have
a number of important and diverse physiological effects on the
stimulation of neurohormonal function and, thus, indirectly affect
multiple cellular signaling pathways in peripheral tissues.
Keywords: o-lipoic acid R-enantiomer; arterial hypertension;
metabolic syndrome; review
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Bumorn Ao opopMAeHHs cTaTten

LaHoBHi asTopu!

Byab nacka, osHaiiomMTecA 3 fJeTajibHO BUKNafeHUMM
BMMOramu A0 ohopMaeHHa cTateil ana ny6nikauii B xyp-
Hani Ha caiTi http://iej.zaslavsky.com.ua (po3pin «[Mpo
Hac»/«MopanHa»/«KepiBHULTBA ANA aBTOPiB»)

Li npaBuna cknageHi Ha OCHOBi «EAMHUX BUMOT [0 py-
Konucis, wWo nopaloTecs B GiomepuuHi xypHanu» (Uniform
Requirements for Manuscripts Submitted to Biomedical
Journals), po3pobneHux MixHapoZHUM KOMITETOM pefaKTo-
piB meanuyHux xypHanis (International Committee of Medical
Journal Editors).

Yci matepianu noBuUHHI 6yTU odopmneHi BignoBigHo o Ta-
KWUX BUMOT:

1. Pykonuc

1.1. ®opmar TeKcTy. PyKonuc HaacunaeTbcs A0 peaak-
il B enekTpoHHoMy BUmALT y dopmati MS Word (po3wmpeH-
Ha .doc, .docx, .rtf), rapHitypa Times New Roman; kernb 12;
iHTepBan 1,5; nons 2,5 cm 3 060x 6OKiB TeKCTy. BugineHHs B
TEKCTi MOXHA NPOBOAMTY TiNIbKW Kypcusom abo HamiBXUPHUM
HayepTaHHAM b6ykB, ane HE nigkpecneHHam. I3 TekcTy HeobXia-
HO BMAANUTK BCi NOBTOptOBaHi Npo6inu i 3aiiBi po3puBM psA-
KiB (B aBTOMaTUYHOMY pexumi yepes cepic Microsoft Word
«3HanT i 3aMiHUTKY).

1.2. 06cAr TeKCTy PYKOMUCY, BKKOYAlOUYM CNUCOK niTe-
paTtypu, Tabnuui, intocTpayii, nignucy o HUX, NOBUHEH CTaHO-
BUTW BNl opuriHanbHux ctateit 10-12 ctopiHok dopmary A4
(Bo 5000 cniB), omsagy nitepatypu — 15-18 cTopiHOK, noBigo-
MJIEHb MPO CMOCTEPEXEHHA 3 NPAKTUKU — 4—6 CTOPIHOK, pe-
LLeH3iil — 4 cTOpiHKM.

1.3. MoBa ny6nikauii. [Jo nybnikauii B xypHani npuii-
MalTbCA pyKonucu 3 Oyab-aKuX KpaiH ykpaiHcbkolo i/abo aH-
rniiicbKoto MoBamMu. MeTapaHi cTatTi ny6nikylTbCA 4BOMA MOBa-
Mu (yKpaiHcbKoto, aHmiiicbkoto). Mpu Habopi TeKCTy naTuHuLen
BaX/TMBO BUKOPUCTOBYBATY TiIbKW aHMIiNCbKY PO3KNaaKy Knagi-
atypu. Hanpuknag, HenpunycTMmMo 3aMiHIOBaTU NaTUHCbKY OYKBY
«i» yKpaiHCbKOIO NiTEepoIo «i», He3BaXalun Ha BidyanbHy ifieH-
TUYHICTb.

1.4. BignpaBka pykonucy. [Jo po3msgy npuiiMaoTbCs
pyKonucy, paHilwe Hige He onybnikoBaHi i He HanpaBneHi ans
ny6nikauii B iHwi BugaHHs. CtatTa Hagcunaerbes yepes dop-
My HafaHHA pykonucy Ha caiti http://http://iej.zaslavsky.
com.ua (nyHKT MeHio «Mpo Hacw/«MopaHHa»/«HapcunanHs
cTateit»). lNepen UMM HeoOXigHO 3apeecTpyBaTuCs Ha caiTi
AK aBTOp (roJI0BHE MeHI0, MYHKT «3apeecTpyBaTucsa»). Takox
MOXHa Haficnatu CTaTTio Ha eneKTPOHHY ajpecy pepakuii
medredactor@i.ua (y Temi iMcta 060B’A3KOBO BKa3aTh Ha-
3BY JKypHany, y AKWii BU BigNpaBas€Te CTarTio) y BUMNAAI
€auHoro aina, o MicTuTb BCi HEOOXifHI enemMeHTH (TUTYNb-
HUI NUCT, pe3tome, KNIOYOBi CN0BA, TEKCTOBA YaCTUHA, Tabau-
L{i, CMMCOK BUKOPUCTaHOT niTepaTtypu, BifOMOCTi Npo aBTopiB).
Okpemumu hamnamu B UbOMY 3K NUCTI BUCUNAKOTLCA Cynpo-
BifiHI AOKYMeHTU i Konii intocTpauiit (pUCyHKiB, cxeMm, Aiarpam)
y hopmarax Tiei nporpamu, y AKiit BOHW Oynu cTBOpeHi. AKuo
intocTpauii B cTatTi noaaHi y surnagi dotorpadiit abo pactpo-
BUX 306paxeHb, HeobxiaHO nogaty ix konito y dopmati *IJPG
a6o *TIF, opuriHanbHUM po3mipom, i3 po3ainbHOK 3AaTHICTIO
300 To4YoK Ha ALIM. Pi3nyHUIt pO3Mip y CAHTUMETPAX MOBUHEH
OyTU BOCTATHIM NS OJHO3HAYHOTO CMPUIAHATTSA I NIErKOro Yu-
TaHHs 3MmicTy intoctpauii. KonipHa nanitpa RGB a6o CMYK, 6e3
komnpecii. IntocTpauii NOBUHHI GYTW KOHTPACTHUMU T YiTKUMMU.

CynpoBigHa pokymeHTauwis. [lo opuriHanbHOi cTaTTi fo-
JAI0TbCA: CYNPOBIAHWIA NNCT Bif KepiBHULTBA YCTAHOBK, Y AKiN
NPOBOAMNOCS [OCHIMKEHHS; fAeKnapauis npo HasBHicTb abo
BiCYTHICTb KOH(NiKTY iHTepeciB, aBTOpCbKA yrofa, Aeknapa-
Uis JOTPUMAHHSA €TUYHUX HOPM NPU NPOBeAEHHT JOCNiMKEHHS.
Lli LoKyMeHTU MOXHa 0popMUTM Y BifIbHi hOpMi Ta NPUKPINUTH
y BignosigHoMy noni y ¢hopmi HafaHHA pykonucy abo npucna-
TW B €NeKTPOHHOMY (BiCKAaHOBaHOMY) BUIMAAI HA €NEKTPOHHY
afipecy peAakLii pa3om i3 cTaTTelo, IKa NoAA€ETbCA [0 Nybnikauii.

Yci daitnm noBuHHI 6yTM Ha3BaHi 3a Npi3BULLEM MEPLIOTO
aBTopa, Hanpuknag «[lleTpos. Tekct.docy, «[eTpoB. PucyHok.
docy, «MNetpos. CynpoBigHuit nuct.docy» Touo.

2. CTpyKTypHi enemeHTU pyKonucy

[lo 000B'sI3KOBUX CTPYKTYPHUX €JIE€MEHTIB CTaTTi BigHO-
cATbCA:

— TUTYNbHA CTOPiHKa;

— pesiome;

— KJII0YOBi CNOBA;

— TEKCT CTaTTi (BKA0YalouM TabaunLi, pUcyHkn);

— popaatkoBa iHdopmauis;

— CMWUCOK UMTOBAHOT NiTepatypu;

— noBHA iH(opMaLis Npo aBTopiB aHrNiNCbKOID MOBOIO
(im's, npisBuwe, nocapa, kadeapa (BiARin), yctaHoBa, MicTo,
kpaiHa, ORCID iD)

2.1. TutynbHa cTOpiHKA NOBMHHA MiCTUTU YKPATHCbKOIO
Ta aHrNiNCbKOK MOBaMu TaKy iHdopmauito:

— YK cratTi;

— Ha3Ba CTaTTi — MaE NOBHOLiHHO Bigobpaxaru npegmet
i Temy cTarTi, He 6yTU HAfMipHO KOPOTKOO, ane i He MicTUTK
Ginbwe Hix 100 cumBonie. Hasga nNuiWeTbCA MaTUMK fiTepamy,
KpiM BENIMKOT NiTepW Nepioro cI0Ba Ta BAACHUX HA3B;

— T1.I.B. Bcix aBTOpiB nosHicTio. Mpu nepeknagi npizsuuy,
aBTOPiB aHMiCbKOIO MOBOIO PEKOMEH/YETLCA TPAHCNiTepyBaTy
TaK camo, fIK y nonepeaHix ny6nikalisx, abo BUKOPUCTOBYBATH
INs TpaHcniTepauii cant http://translit.net/, crangapr LC;

— MOBHE HaliMeHyBaHHSA YCTaHOBW, Y AKill NpaLOE KOXKeH
aBTop. AKLWO aBTOPiB AeKiNbKa, 6insA KoXHOro npiseuLa Ta Big-
NOBiAHOT YCTAHOBM NPOCTaBAAETLCA LMdPOBUA THAEKC. AKIWO
BCi aBTOPYM CTaTTi NPaLOOTh B 0O4HII YCTaHOBI, BKa3yBaTh Micue
po6OTH KOXHOro aBTOpa OKPEMO He MOTPiOHO, AOCTAaTHbO BKa-
33T YCTaHOBY OAMH pa3. AKLLo B aBTOpa Kifbka Micyb poboTy,
KOXHe NO3HAYa€eTbCAA OKPeMUM LU pPOBUM iHAEKCOM;

— KOHTaKTHa iHdopMmallis aBTOpa, BiANOBiganbHOro 3a
nucTyBaHHA (yKpaiHcbKot Ta aHmilicbkoto moBamu), — M.1.5.
MOBHiCTIO, 3BaHHA, Micue po6oTW, nocaja, MoWToBa afpeca
YCTaHOBMW, ajpeca eNeKTPOHHOT NOLWTH Ta KOHTaKTHUI TenedoH
asTopa.

2.2. Pesiome (Abstract) odopmnioeTbcs gBomMa MoBamu
(yKkpaiHcbKoto, aHmilicbKolo). ABTOpPCbKe pe3toMe A0 CTaTTi €
OCHOBHMM AXepesioM iHhopMaLii y BITYUM3HAHMX Ta 3apyOixk-
HUX iHhOopMaLiiHMX cucTemMax i 6a3ax AaHuX, Wo iHAeKCYTb
ypHan. Abstract aHrnificbKolo MOBOIO NOBUHEH 6YyTU Ha-
NUCAHWIN AKICHOI, rPaMOTHOI0 AHMiNCbKOIO MOBON, He
BAaBanTecAa A0 AOCIIBHOrO nepeknagy YKpaiHOMOBHOro
BapiaHTa pe3stome! 06csr 0CHOBHOI YaCTUHM pe3lomMe NoBH-
HeH CTaHOBUTW Gnu3bko 250 cnie abo He meHwe 1800 3Ha-
KiB. Pe3slome opuriHanbHoi cTaTTi Mae 6yTU CTPYKTYpOBaHUM
i BKMoyaT 5 0608'A3K0BUX pyOPUK B YKpaiHOMOBHOMY Bapi-
aHTi: «AKTyanbHicTb»; «MeTa gocnimkeHHsy; «Matepianu Ta
metonuy»; «Pe3ynbtatny; «BUCHOBOK» — i 4 pybpuUKM B aH-
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rnomMoBHoMy: «Background» (Bkntouae B cebe akTyanbHicTb
i MmeTy pocnipxeHHs); «Materials and Methods»; «Resultsy;
«Conclusions». 06csar pospiny «Pe3ynbTaT» MOBUHEH CTa-
HOBUTU He MeHLe HiX 50 % Big 3aranbHOro obcsAry pesiome.
Pe3tome ornsfiBs, NeKWii, AUCKYCiHUX cTaTel CKNapaloTbes B
LOBiNbHIN dopmi. Pe3tome ornafoBux cTateil NOBUHHI MicTn-
M iHdopMauito Npo meToaMu Mowyky nitepatypu B 6asax Aa-
Hux Scopus, Web of Science, MedLine, The Cochrane Library,
EMBASE, Global Health, CyberLeninka, PIHL, Towo.

TeKCT peslomMe MOBUHEH OyTU 3B'A3HMM, i3 BMKOPUCTAH-
HAM CNiB «OTXKe», «OiNblue TOro», «HaNpUKIagy, <y pesyibra-
Ti» Towo («consequently», «moreover», «for example», «the
benefits of this study», «as a result» etc.), abo po3pisHeHi Bu-
KNafeHi nosioXXeHHs NOBUHHI JIOriYHO BUNAUBATU OfHE 3 OfHO-
ro. B aHrMOMOBHOMY TEKCTi CNifi BUKOPUCTOBYBATU aKTUBHWIA, @
He macuBHUI cTaH: «The study tested», a He «It was tested in
this study». Pe3tome He NoBUHHO MicTUTK abpeBiaTyp, 3a BU-
HATKOM 3aranbHonpuitHaTux (Hanpuknap, LHK), BuHocok i no-
CUNaHb Ha NiTepaTypHi Axepena.

2.3. Kniovoi cnosa (Keywords). HeobxigHo Bkasatu
3-6 cniB abo CNOBOCMOMYYEHb, WO BiANOBiAAOTL 3MicTy po-
607U i cnpusAlTb iHAEKCYBaHHIO CTaTTi B MOLYKOBUX CUCTE-
Max. Y KNo4YoBi CI0Ba OMAA0BUX CTATE CNif, BKNOYATU COBO
«ornsny». Knoyosi cnosa noBUHHI OyTH if€HTUYHI YKpaTHCbKOKO
Ta aHMilicbKOl MOBaMM, ix Clif NMcaTh Yepes Kpanky 3 KoMoto.

2.4. Tekcr crarri. CTpyKTYpa NOBHOMO TEKCTY pyKomucy,
MPUCBAYEHOTO ONWUCY Pe3ynbTaTiB OPUriHaNbHUX AOCTifXEHD,
NOBMHHA BiANOBifATM 3arabHONPUIAHATOMY WABNOHY i MiCTUTK
00608's13K0B1 po3ainu: «Bctyn»; «Meta»; «Marepianu 1a merto-
In»; «Pe3ynsTatny; «06roBopeHHs»; «BUCHOBKNY.

byab nacka, osHailomMTecs 3 AeTajibHUMW NpaBUNaMM
oopMNeHHA KOXHOro 3 uux po3ainiB Ha cauti http://
iej.zaslavsky.com.ua (posain «[Mpo Hac»/«MopaHHA»/
«KepiBHuyuTBa ANs aBTOPiB»).

2.5. lopatkoBa iH(opmauia BKA3YyeETbCA BKA3YETbCA
JBOMa MOBaMu (yKpaiHCbKOIO Ta aHIIACbKO) Micas TeKCTY
ctatTii, nepep cnuckom nitepatypu. OGOB'S3KOBO MOBUHHO
OyTW 3afeKknapoBaHO HasBHiCTb abo BifCYTHiCTb B aBTOpiB
KoHNIKTY HTepeciB (y Takux BUNagKkax noBuHHa byTu dpasa
«ABTOpPM 3asABNAITL NPO BifCYTHICTb KOHGDNIKTY iHTEPECiBY).
KoHdnikTom iHTepeciB Moxe BBaxartucs Oyab-ska cuTyauis
(dbiHaHcoBi BigHOCMHM, cnyxba abo poboTa B ycTaHOBAX, L0
MaioTb (iHaHCOBMI abo NONiTMYHMIA iHTepec Ao onyGnikosa-
HUX MaTepianis, nocafoBi 060B'A3KM TOLL0), WO MOXKE BIINHY-
TW Ha aBTOPa PyKONUCY i NPU3BECTU 0 MPUXOBYBAHHS, CNOTBO-
peHHs faHux abo 3MiHWTK ix TpakTyBaHHsA. IHchopmauisa npo
thiHaHcyBaHHA. HeobxigHo BKasyBaTu axepeno diHaHcyBaH-
HA — BCix 0ci0 i opraHisauii, wo Haganu diHaHcoBy NigTPUM-
Ky gocnimkeHHto (y BUMALI rpaHTiB, JapyBaHHA abo HafaHHsA
006N1afiHaHHSA, peaKTUBiB, BUTPATHUX MaTepianis, NikiB Towo), a
TaKOX B3ANM iHWY dhiHaHCcOBY a0 0COOMCTY yyacTb, WO MOXe
Npu3BecTU A0 KOHMAIKTY iHTepeciB. Yka3yBaTu po3mip diHaH-
CyBaHHs He noTpiOHo. MoasaKuU. ABTOpU MOXKYTb BUCIOBUTH NO-
AAKY N0AsM Ta opraHizauism, wo cnpusau ny6nikauii cTarri B
XKYpHani, ane He € ii aBTopamu.

2.6. Bumoru po ohopMneHHA npucTaTelHoOro CNMcKy ni-
Teparypm 3rigHo 3 Haka3om JIAK Ta 3rigHo 3 MiXXHapoaHMMYU
CTaHaapTamu Bigpi3HAIOTBCA, TOMY HeobXigHO moaatu cnu-
COK NiiTepatypu B ABOX BapiaHTax — 3rigHo 3 Bumoramu JJAK
VYkpainn (OCTY 8302:2015) Ta cMMBONaMm IaTUHCbKOro an-
tasity 3a cranpapramu National Library of Medicine (NLM).
MpaBuna odopmMieHHA CMUCKY BUKOPUCTaHUX gxepen (i3 npu-
Knagamu) focTynHi Ha caiTi http://iej.zaslavsky.com.ua (po3-
Ain «Mpo Hac»/«MopaHHa»/«KepiBHULTBA AnA aBTOPiBY»).

3aranbHi pekomeHpauii. OnTuManbHa KinbKicTb UUTOBa-
HUX POBIT B OpUriHaNbHUX CTATTAX i NeKUiax cTaHoBUTb 20-30,
B omafax — 40-60 mxepen. baxaHo UUTyBaTU OpUTiHANbHI
po6oTu, onybnikoBaHi NPOTArOM OCTaHHiX 5-7 pokiB y 3apy-
GiXHUX NEepiOAMYHUX BUAAHHSAX, BUCOKOLMTOBAHI Axepena, y
ToMmy yuncni 3 Scopus i Web of Science. Hamaraiitecs miHimizy-
BaTW caMoLMTyBaHHs abo yHuMKaliTe ioro. Takox Hamaraiitecs
3BECTU [0 MiHIMyMy MocunaHHsa Ha Te3u KoHdepeHUii, MOHo-
rpadii. Y cnucok nitepartypu He BKNOYAKTLCA HEONybNiKoBaHi
po60oTu, odiliiHi LOKYMEHTH, pyKONUCK fucepTauiil, nigpyy-
HUKKM i poBigHMKKM. MoBUHHA GyTU MoaaHa fopaTkosa iHdop-
mauis npo cratti — DOI, PubMed ID Towo. Akwo B cnucky
MEHLIE NONOBUHM JKepen MatoTh iHgekcyu DOI, ctatTs He Moxe
6yTv onybnikoBaHa B MiXHapo4HOMY HayKOBOMY XypHani. Mo-
CUNaHHA NOBUHHI ByTK nepesipeHumu. MNepen KomnnekTalieo
CMUCKY NiTepaTypu KOXHe AKepeno nepesipsiTe yepes canTt
http://www.crossref.org/guestquery, https://scholar.google.
com.ua ab6o https://www.ncbi.nlm.nih.gov/pubmed.

KoxHe axepeno cnig nomiwaty 3 HOBOro psaka nig nopsa-
KOBMM HOMEpOM, L0 BKA3YETbCA B TEKCTi CTaTTi apabCbKumm
undpamn y KBagpaTHUX Jyxkax. Y cnucky Bci pobotu nepe-
paxoBytoTbCA B NOPAAKY LMTyBaHHsA, @ HE B andagiTHomy no-
PALKY.

TpaHcnitepauyia. [xxepena yKkpaiHCbKOI0, poCiiicbKoto Ta iH-
WWMW MOBaMU, O BUKOPUCTOBYIOT CUMBOAW KMPUIULI, HE06-
Xi[lHO BiATBOPIOBATM B TakMi cnoci6: npi3Buia Ta iHiLianu aBs-
TOpiB cnif TpaHcniTepyBatu (TpaHCAiTepaLito MOXHA 3LiACHUTH
aBTOMAaTW4HO Ha caiiTi http://translit.net/, ctangapt LC), a Ha-
3BY CTaTTi — NepeKnacTu aHMiincbKo MOBOO (He TpaHcniTepy-
Batu!). Mpu HanucaHHi npi3BuLY aBTOPiB KpaLye BUKOPUCTOBYBA-
TV Ha6iINbW NOWMPeHe HanMCcaHHs Npi3BKLLA AAHOMO aBTOpPa B
Mepexi IHTepHeT, ike BKa3yeTbCs B iHWUX ny6nikaLiax. Ko By
BUKOPUCTOBYBANW nepeknag byab-aKoi cTaTTi, NOCUaHHA Kpalle
NPUBOAMTU Ha OpuriHanbHy nybrikaLiio.

ABTOp BiANOBiAa€E 3a NPaBMIIbHICTL JaHUX, HaBeJEeHNX
Y CMUCKY NiiTepaTtypu.

3. Mnariar i BTOpUHHI ny6nikauii

HenpunycTMMo BMKOPUCTaHHA HECYMTIHHOTO TEKCTOBOIO
3anN03MYEHHSA i NPUBNACHEHHS PE3YNbTaTiB JOCNiMKEHb, AKi He
HanexaTb aBTOpPaM HagaHoro pykonucy. MepeBipuTn CTaTTIO HA
OpUriHanbHiCTb MOXHa 3a AONOMOro CcepBiciB https://www.
antiplagiat.ru/ (ansa pociiicbkoMoBHUMX TekcTiB) i http://www.
plagiarisma.net/ (ans aHMOMOBHMX TeKCTiB). TaKOX MOXHa
BuKopucToByBaTtu nporpamy Advego plagiatus. Pepakuis 3a-
n1Wwae 3a cobolo NpaBo NepeBipKM HaflaHUX PYKOMUCIB Ha Ha-
ABHiCTb Nnariaty.

CtatTa NOBUHHA GYTU peTenbHo BigpeaaroBaHa i BUBi-
peHa aBTopom. Mepea BianpaBKol pyKonucy Ao peaakuii
nepeKoHauTecs, Wo BCi BULLeBKa3aHi iHCTPYKLii BUKOHAHI.

Martepianu ana ny6nikauiit Hagcunatu
Ha eNeKTPOHHY aapecy pepakuii: medredactor@i.ua

(8 memi nucma 0608’A3K080 BKA3AMU HA38Y NEPIOOUYHO20
BUOQHHA, Y AIKe BU BIONpasaseme cmammio!)

abo ronosHoro pefaktopa (MaHbkis Bonogumup IsaHoBuY):
endocr@i.ua

abo yepes hopMy HaaCUNAHHA pyKoNucy Ha caiTi
http://http://iej.zaslavsky.com.ua
(nyHKT meHio «Mpo Hac»/«MopaHHA»/
«HapcunaHHa cratein»).

Mepep T1M, AK KOpPUCTYBATUCA AaHOK GopMOlo,
HeobXiHO 3ape€ecTpyBaTMCA Ha CaiTi K aBTOp
(nyHKT «3apeecTpyBatuca»). M
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