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LLIGHOBHI YnTQui!l

TMannemisi COVID-19 noBHicTIO 3MiHMJIa HAllly [TOBCSIK-
JIeHHY KJIIHIYHY TIPaKTHUKYy, a TAKOX HaIlli COLiaIbHi BiTHO-
cuHu. OpraHu il CUCTeMU OpraHi3my 3ajly4eHi B iH(eKIIio
SARS-CoV-2 abo uepes mpsiMe ypaxkeHHsI, CIIPUIMHEHE Bi-
pycoM, abo yepe3 HernpsiMi eheKTH, SIKi MOXYTb MaTH CHC-
TEeMHI HaciaKu. YyacTb eH1oKpuHHOI cuctemu B COVID-19

HACTUIbKU  aKTyajlbHa, 10 <«CHJAOKPMHHUI (DEHOTUI»
COVID-19 noctynoBo Ha0yBae KJiHiuHOi 3Hauy110cTi (Puig-
Domingo M., Marazuela M., Yildiz B.O. et al. COVID-19 and
endocrine and metabolic diseases. An updated statement from
the European Society of Endocrinology. Endocrine. 2021. 72.
301-316. https://doi.org/10.1007/s12020-021-02734-w).
besymoBHoO, 1ykposuii giader (LII) Bimirpae BaxJuBy
poJib y 1IbOMY (DEHOTUII, OCKIJIbKM BiH HAJIEXUTh IO OJIHO-
ro 3 HalyacTillIMX CYMYTHIX 3aXBOpIOBaHb, IOB’SI3aHUX i3
TSKKICTIO 1 cMepTHicTo Bix COVID-19. OXupiHHS TaKoxX
30i1bI1ye cripuiiHATIUBICTh 10 SARS-CoV-2 it minuiiye
pusuk HeraTuBHoro 3asepiieHHss COVID-19. Hepocrat-
HicTh BiTamiHy D, rinmokasnbliieMis i nepeioMu XpeOliiB
TaKoOX CTaJId YaCTUMU TPOSIBAMU Cepell TOCITiTaTi30BaHUX

nauieHTiB i3 COVID-19, 110 HeraTMBHO BIUIMBAa€E Ha pe-
3yJAbTaTA JIIKyBaHHSI Takux MauieHTiB. IlamieHTn 3 Ham-
HUPKOBOIO HEOCTATHICTIO MOXYTb MOTPeOyBaTU KOPEKIIil
J103 TJIIOKOKOPTUKOIAIB. 3 OISy Ha MacoBY BaKIIMHAILIO
CJIiIl BpaxOBYBaTW MOKJIVMBI HACIOKW IJIST JIIOACH 3 €HIO-
kpuHonaTtissmu. COVID-19 cnioyatky BU3HayaBcsl SIK TMO-
TEHIIMHO TSOKKUI PECITipaTOPHUM CMHIPOM, BUKIMKAHUI
BipycoM SARS-CoV-2. 3apa3 kopoHaBipycHa XBopoba po3-
IJISIAETHCSL IK CUCTEMHE 3aXBOPIOBAHHS 3 BiAMOBIIHUMU
To3aJIeTeHeBUMU TPOSIBAMM, SIKi 301JIBIITYIOTH JIETAIBHICT i
371€01bIIOr0 BKIIOYAIOTh CYAMHHY IaTOJOriI0 3 OOKY cep-
1151, HUPOK, IITYHKOBO-KMIIKOBOTO TPAKTy i LIEHTPAIbHOT
HEPBOBOI CUCTEMU.

Excripecisi aHTiOTeH3UHIIEPETBOPIOIOYOro (epMeHTy 2
(ACE2), petienitopa, 1110 BianoBifgae 3a mpoHukHeHHs SARS-
CoV-2 Ha KITUHHUIA piBeHb, €HIOTENMiaJbHI YpaXKeHHS i
3MiHEeHa IMyHHa BilIIOBiIb CIIPUYMHIOIOTH 3aTy9eHHsI Oara-
ThOX OpraHiB y mnarojioriunuii nmpouec COVID-19. Po3Bu-
ToK 3HaHb 1po COVID-19 103B0o/IUB YCTAHOBUTH, 1110 CTaH
EHIOKPUHHUX OPraHiB i TKAHUH Oe3rocepeiHho abo oroce-
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CropiHka peaakTtopa /Editor's page/

[ d ]

PenaKoBaHO BILUIMBAE Ha Mepedir xBopoou. YiTko BU3HaUeHMI
CHIOKPUHHMIT (PEHOTUIT MOXE OOIOMOITH Y 30epeskKeHHi
CTaHy 370pOB’SI 1 3aImo0iraHHI HECTIPUSTIIMBUAM HaCTiIKaM
COVID-19 sk cepen HaceleHHS B LIJIOMY, Tak i cepe/i JTtoe,
SIKi CTPaKIAOTh Bill Pi3HUX €HIOKPUHHUX 3aXBOPIOBAHb.

3okpema, moau 3 11 3a3Hal0Th BUCOKOTO PU3UKY PO3-
BUTKY TsKKOi hopmu COVID-19, ockinbku Bipyc SARS-
CoV-2 Takox Moxke 0e3rocepeIHbO BIUIMBATU Ha (DYHKIIiO
OeTa-KiIiTuH. Binble Toro, iHIN eHIOKPUHHI PO3/Iaau, TakKi
SIK OKMPIiHHS, TinoBiTamMiHo3 D i auchyHKIIisSI HATHUPKOBUX
3aJ103, MOXKYTh BIUIMBAaTU Ha CIIPUMAHSITIUBICTD i TSDKUMIA e~
pe6ir COVID-19.

XBopi Ha L1 MatoTh miaBUILIEHUIT PU3UK PO3BUTKY iH(EK-
LiHMX 3aXBOPIOBaHb, 1110 MOXKHA 3HU3UTH, X04a i He TIOBHIC-
TIO, 3a JIOITOMOTOIO BiATIOBIHOTO IJIIKEMIYHOTO KOHTPOJIIO. Y
1IbOMY KOHTEKCTi Bcim mtoasiM i3 L1J1 (Bikom moHan 2 poku) pe-
KOMEHJIyEThCSI pOOUTH 1IETIeHHS Bin rpury. HaiiGinbliie mo-
cimkeHHst, mposeaeHe B KaranoHii, 1o mictuto nani 118 150
nauieHTiB i3 COVID-19, mnokazano, 1o nommpeHicts LT
cepen HacesieHHs1, ypaxeHoro COVID-19, cranosuts 9,3 %.
V wiit koropri 14,8 % xBopux Oy/1a OTpiOHA TOCITAII3ALLIST B
nepimii Micsupb micis BussiaeHHss COVID-19. [ani mpo HasiB-
nicte L1 y manienTis i3 COVID-19, siki moTpe0yroTh rocrira-
JTi3alil, BiIpi3HIIOTHCS B Pi3HMX KpaiHax; momao mporo Kurait
roBinomuB Tipo 7,3 %, y Toit yac sk y IliBneHHiit Kopei —
17,9 % i 43,3 % — cepen BetepaniB CIIIA. XBopi 3 TSDKKUM
nepedirom COVID-19 3a3Buyaii crapiioro BiKy 3 HasiBHICTIO
CYITyTHbHOI NATOJIOTi1, B OCHOBHOMY CEPLIEBO-CYAMHHOIO i Me-
Ta0OIIYHOTO XapaKTepy.

Haituacritimm deHotunomM nauienTis i3 COVID-19, siki
MMOTpeOyYIOTh rocIiTam3ari, € JiTHii Bik (60—70 pokiB), Ha-
SIBHICTb CYITYTHiX MeTa0OJTIYHMX 3aXBOPIOBaHb — apTepiabHOT
rineprensii (Bix 30 1o 55 %), LI (Bix 15 no 33 %). Yacro Bin-
3HAYaIOTHCS OKUPiHHS (20—40 %), a TakOX illleMiuyHa XBopoba
cepir (5,8 %) i 1iepedpoBacKyIsipHi 3axBoproBaHHs (2,3 %). Lli
MOKA3HMKY OUITbIIIE IIPUTAMAHHI MalliEHTaM i3 3aXiTHMX KpaiH,
TOIi SIK Y KUTACBKMX JOCTIIDKEHHSX 1LIei MeTaboliuHuit pe-
HOTHUII TPAILUISIETHCS PiMlle, a BiK XBOPUX HYKUMI IOPIBHSIHO 3
€BPOIENCHKIMU Ta AMEPUKAHCHKUMU TAHUMU.

1I/1 TakoK TOB’sI3aHUiA i3 OLIBII TPUBAIUM TTepeOyBaHHSIM
y CTalioHapi 11 HEOOXiTHICTIO JOITOMIKHOI BEHTWJISILIII JIETEHb i
rocriTasizalii y BiliiieHHsT iHTeHCUBHOI Tepartii. Bimomo, 1o
cMepTHicTb Bif LI/ 1-ro abo 2-ro TUMiB MOCTIHO 301IbIITyBa-
Jlacsi TIPOTSITOM POKY TIaHIeMii, i 11i XBOpi TOMUPAJIU HE TiJIbKU

yepe3 HasIBHICTb BUILIE3a3HAUYEHUX CYITyTHIX 3aXBOPIOBaHb, aJie
TaKoX 4epe3 He3adOBUIbHUIT KOHTPOIb Dikemii. LlikaBo, 1o
BUKOPUCTaHHSI Cy4aCHMX AHTUTINEPTEeH3UBHUX IIperaparis,
BKJTIOUeHMX B JiikyBaHHs LIJI, i oco6muBo iHribitopiB AITD,
He OyJIo MOB’s13aHe 3i 30UIbIIeHHSIM cMepTHOCTI. KpiM Toro,
BUKOPHUCTAHHSI CTaTUHIB 3a0e3revye TIeBHUI CTYMiHb 3aXMC-
Ty Bill CMEPTHOCTI, i TOMY PEKOMEHIYEThCSI HE BiAMIHSATH 1l
mperapaTtyd HaBiTh 3a YMOB TocmHiTaiizalii. PerpocriekTnBHe
TOCJTMKeHHsI, TIpoBeneHe B ITanii, mokasano, 1110 BUKOPUC-
TaHHS CUTAIVINTHAHY TaKOX OYJIO IMOB’sI3aHe 3i 3HIDKEHHSM
CMEPTHOCTI ITiJT Yac TOCIiTaIi3alii. Yci 1li BACHOBKH ITOTpeOy-
FOTh TATBEPIKEHHST B HaOmokyi Micsiui. Orxke, moau 3 LT
MOTPeOYIOTh aKTUBHOTO CITOCTEPEKEHHS i1 OOCTEXXEHHS B aM-
OyJIaTOPHUX €HIOKPUHOJIOTIYHMX KJTiHiKaX, a TAKOX paHHbO1
rocritaiizattii 3 npusoxy COVID-19.

BitaHHS ynTayam 3 Npeuii!

Monactupi MeTteopu, CTBOpeHi IpaBOCIaBHUMUI YEHIIS-
MU B XIV CTOMITTi BUCOKO B CKEJISIX, — OHA 3 HAMBiTOMILLIMX
BU3HAUHUX Nam’saTtok Ipettii. 3 1988 poky BOHM BXOHISTH B
criicok 00’exTiB BeecsitHboi cnianmau KOHECKO.

HanpukiHii X cTOJiTTS ackeTu, siKi 6axkaau ITOMOJIUTU-
cs Tocnony maneko Bim MUPCBKOL CYETH, BIAIITOBYBAJINCS B
rneyepax i OOMTeNsIX cepell CKellb, Ha okouili BizaHTilichKoi
iMmepii. 1336 poky, Imix yac BTOprHeHHsT cepOiB 10 BizaHTii,
cton TipuOyB MoHax 3 ropu AdoH Adanaciii KoiiHoBiTic,
1100 3acHyBaTH MoHacTup — Benukuii Meteop, 1110 CTOITb i
noHuHi. Hezabapom Oysu 1oOynoBaHi i iHIIIi MOHACTUDI, i X
HETIPUCTYTIHICTb TOMOMOIJIa TPELbKiil TPaBOCIaBHili LIEPKBI
BIKUTH B CepeTHbOBIYYS ITifl Yac TypelbKoi oKymarii [perrii.

Bimmognuku B XxMapax mimiliMamics Ha BimmajaeHi cKeJti
0e3 creuiaJbHOro CIOPSIKEHHS i 3a3HaBaly BEJIMYE3HOTO
pu3KKy. HaBiTh SIKI110 BipyTH JIeT€HIi, 1110 3aCHOBHMK MOHAC-
THpst AdpaHaciii ;oOpaBcsi 10 BepIIMHU CKeJTli Ha KpuJjlax opJia,
110T0 TIOCTITOBHUKAM JOBEJIOCS MidiiiMaTrCs TyIU BIaCHUMU
CHJIaMM 3 JOTIOMOTOI0 MiCLIEBUX KUTEJTIB.

Kutts B MoHacTupsix 0yj10 HejerkuM. Bennky yactuny
i qoBOOMIIOCS ITiAHIMATH 3a JOTIOMOTOI0 MOTY30K. [{o11oBy
BOJIYy 30MpaJIM i 30epiraju y BeJJMYe3HUX LIMCTepHAX.

Jo mouatky XVI cromitrs Tyt Oynu mmodynoBaHi 24 Mo-
Hactupi, ane Bxe y XVIII croniTri BOHM nmovanu 3aHernanaTi
yepe3 KOHQITIKT MixK abaTcTBamMu. 3 opUTiHaIbHUX 24 MOHAC-
TUPCHKUX KOMIUICKCIB 3aTUIIWINCS TiJIbKA YOTUPU YOJIOBI-
YuX i 1Ba XKiHOYMX Ha OKPEMUX CKEJISIX.

Ckeni Mereopu HaBkoso Micta Kamambaka — reororiva-
HMiI1 (peHOMEH, He3BMYaliHi KOJIOHU 3 MMilIAHWKY, 3aJIMIlIe-
HOTO MOpeM, sIKe 3anoBHUIO TeccamiiicbKy piBHUHY 30 MJIH
pokiB ToMy. BoHM TigHOCSTBCS Ha piBHEM Mopst 10 620 M,
a ix BimHocHa BucoTa — 0;113bK0o 300 M. Y cipo-KOpHUHEBUX
YTBOPEHb MPAKTUYHO TJIOCKi BEPUIMHU i KPYTi, Maitke Bep-
TUKaJIbHI CXWIM, Ha SIKUX MPAKTUYHO HEMAE POCIMHHOCTI.
Ha min’i3mi o MicTa mepe BaMyu HEMOB BUPOCTA€ TAEMHIYINIA
KaM’STHUi1 JTic 3i CKeJlb XUMepHOi (DOPMM, Ha BEPILIMHAX SIKMX
TIPUMOCTUJIVCSI MOHACTHPI.

I3 noGaxkaHHSIM YMTAYAM YIEBHEHOCTI B 3aBTPAIHbOMY JIHi,
JIOCSATHEHHST 0AZKAHNX BHCOT, 0JIAr0NOJTyd4si TA MIlIHOTO 3710POB’s,

rOSIOBHUV PeAaKkTop rnpogecop
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AIAQrHoCTUKA TA AIKYBOHHS N€PBUHHOIO
rinepnaparnpeosy (BAaCHUM 20-piyHnN AOCBIA
TO OFASA AITEPATYPK)

Pestome. AkTyanbHicTb. Ha cborogHi nepsuHHWI rineprniapatvpeos (i T1T) € TpeTboro 3a MOoLLUMPEHICTIO cepes
EHOOKPUHHMX NMaTosIOriv Micsisi 3aXBOPHOBaHb LUATOMOAZIOHOI 3a5103u U LUyKpPOBOro giabety. HecsoevacHa giarHoc-
TUKa Mpu3BOANTL [0 TSXKKOIo rnepeodiry XBopoou 3 PO3BUTKOM iHBaAN3YOHYUX YCKIlagHEeHb — OCTeOrNnopPOTUYHUX
rnepesiomis, peunanBYyOHOro KAMeHeyTBOPEHHSI B CEHOBUBIAHWX LLJISAXaX, LUTYHKOBO-KULLKOBUX KPOBOTEY Ta iH.,
a TaKoX MigBuLLEHOro pu3uky rnepeg4acHoi cmepti. MeTa gocnigXeHHs: oLiHUTY AUHaMIKy BUSB/IEHHS 3aXBO-
ptoBaHb NpULMTONORI6HOI 3a103u 3a nepiog 2000-2019 pp. Matepianu tTa metoaum. I3 2000 poky Ha 6a3i xipyp-
FYHOro BIBAINEHHS KIIHIKN «IHCTUTYT npobrnem eHBoKpuHHOI natosnorii iM. B.A. JaHunescbkoro HavioHanbHoI
akagemii Mmegu4Hux Hayk Ykpainn» 3 npusogy nl TIT 6yno nposeaeHo 205 onepadivi (y 188 XiHOK ¥ 17 4onoBIKiB:
91,7 8,3 %). Pesynbratn. I3 2008 p. hikcyeTbCs1 BIEBHEHE 3pPOCTaHHS KiflbKOCTI BUNagkKis. Yactota BUHUKHEHHS
nlTIT y XiHOK 3pocTae 3 BikoM i cTae BiporigHo BuLLoro y Bili 50—-69 pokis. [Npu oMy 3 BIKOM MOCUIHOETLCS PO3-
PUYB MK XXIHKamu Vi Hos10BIKaMu, rpuYmHa ikoro rnoTpebye AocigxeHHs. KinbKiCTb NayieHTIB i3 MasoCUMITOMHOKO
Vi BUPAXXEHOO KJTIHIYHOK KapTUHOK € MPOropLiviHo Bripogosxx 20 poKiB i cTaHOBUTL npmnbsm3Ho 2 : 1. Y KpaiHax,
e BrpoBa>KeHWi CKPUHIHI KarbLito KPOBi, MMTOMa Bara acumnroMHux ¢opm gocsrae 80 %. OTpumaHi Hamu
AaHi nigTBepaXyTb hakT HecBoeYacHoi giarHoctuku nl TIT y cy4acHivi YkpaiHi, Lo notpebye BrpoBagXeHHs
LUMPOKOMACLUTAOHOro MOonyssyiiIHOro CKPUHIHIY y BUIIIALI SIK aHKETYBaHHSA, Tak | JOCIAXEHHS KaJibLito cupo-
BaTku KpoBi. BUCHOBKN. [103UTUBHWI BHECOK y cBOeYacHe BusiBrieHHs rl T1T Moxe 3pobuTty akTusayisi B JaHOMY
HanpsMKy po60oTu 3aknagis nicnsagunioMHoi (6e3nepepBHOI) 0CBiTH, Hacamnepes kaghenp eH[OoKPUHOIOTIT, po3-
TaLoBaHnX Ha 6a3i eHAOKPUHOMOIHHNX KITIHIK i3 XipypridHUMy BigAINeHHAMM.

Knrou4oBi cnoBa: rnepsuHHW rinepnapatpeos; CKPMHIHI, aHKeTyBaHHSI

Bctyn

Tl'inepmapatupeos (I'TIT) — eHmOKpuHHE 3aXBOpPIO-
BaHHS, 10 XapaKTepU3YETbCS HAAMIPHUM CHUHTE30M i
cekpeniero mnapatupeoinHoro ropmona (ITTT) BHacii-
JIOK TIaTOJIOTiYHOI TpaHchopMallii B OAHiM a00 AEKiIbKOX
npuiurononionux 3anoszax (IMLI3) [1, 2]. [NepBunHUMit
rinepnapatupeo3 (nl'TIT) mependavyae moeaHaHHS Imim-
pumenoro piBHA 1T i xambiiro kposi (Ca) y pe3yabraTi
nepBuHHOI maroJorii T3 [3, 4].

Ha naHuii MOMEHT IaToJIOTisI € TPETHOIO 3a TOIIUpe-
HICTIO TIiC/Is1 3aXBOpIOBaHb IIUTOIOAIOHOT 3am03u (1113) i

LIYKPOBOTO HiabeTy 1 pO3IJIAmaceThbesl OaraTbMa JTOCIiTHM -
KaMM SIK TOCTpa MeJIMKO-ColliabHa nmpobiema y 3B’S13Ky 3
HU3BKUM PiBHEM [iaTHOCTUKM Ta MYJBTHCUMIITOMHICTIO
KJIIHIYHUX TIPOSIBIB, 110 iCTOTHO 3HMKYE SIKICTb XUTTS U
IHBaJliAM3y€ MalieHTiB [5—7].

Hannumkosa cexpeuist [1TI, 3ymoBnena ¢opmyBaH-
HSIM BOTHHUIIIA ABTOHOMHOI TilepHpOayKIlii, BUKIUKAE
BKpaii HeOe3IeuHi MOpYyIIeHHSI TOMeOoCTa3y KaJjbllilo, SIKi
B TIONAJIBIIIOMY BHACIiIOK HECBOEYACHOI JiarHOCTMKU
MPU3BOASATH A0 CUMITOMOKOMILIEKCY TSXKKOTO Mepeodiry
XBOPOOW 3 PO3BUTKOM TSDKKUX iHBATIIU3YIOUMX YCKJIAJI-
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HEHb — OCTEOMNOPOTUYHUX IEPEOMiB, PELUIUBYIOUOTO
KaMEeHEYTBOPEHHS B CEYOBMBIMHUX IILIsAXaX i He(poKasb-
LIMHO3Y 3 HUPKOBOIO HEAOCTATHICTIO, IIUIYHKOBO-KHUIIIKO-
BUX KPOBOTEU Ta iH., a TAKOX IMiABUIIIEHOTO PU3UKY TIEepe/I-
gacHoi cMepTi [8§—10].

Kanp1iiii € oqHUM i3 HalOIBII BaXJIMBUX €JIEMEHTIB Y
SKUTTEMISTTBHOCTI JIFOICHKOTO opraHi3my. [1o3a- i BHyTpili-
HBOKJTITUHHA KOHUeHTpalis Ca’" perymoerbest i miarpu-
MYETBCSI B JIy>k€ BY3bKOMY JIialia3oHi IJisi 3a0e3reueHHs
(YHKIIIOHATLHOI aKTUBHOCTI 6araThox cuctem [11—13].

Ax mpasumo, nl' TIT — cnopamnyHe 3aXBOpIOBaHHS,
nepeBaXkHa OiTbIIICTh BUTAAKIB (0113bKO0 85 %) 00yMOB-
JIeHa PO3BUTKOM COJIiTApHOI JOOPOSKICHOI ageHOMH, Y
3—5 % mali€eHTiB BUSIBIISIIOTHCS MHOXWHHI aJlcHOMMU, aJie
€ J1aHi, 1110 CBiAYaTh MPO HASIBHICTH OiJIbIlIE OMHIET aAeHO-
mu Maiike y 20 % Bunankis [ 14]. IMOBipHiCTb miarHOCTUKMI
napaTupeoiTHol KapLUMHOMM 3a HasIBHOCTI BilIMOBiTHUX
KJTiHIYHMX MTposBiB He nepeBuinye 1 % Bumankis [3, 15].

IMpuuuna BuHukHeHHs ciopaguyHoro nl TIT ceoroaHi
He 10 KiHug Bigoma. Cepe HalOLIbII BUBYEHUX €TiOJO-
TYHUX (PaKTOPIiB PO3IIISIAAIOTHCS ITOIEPEAHE OIMPOMIHEH-
HSI WM 1 BEPXHbOI YACTUHU TPYIHOI KJIITKU, TpUBAJeE 3a-
CTOCYBaHHSI IIpemapariB JIiTii0, SIKi CIIPUSIOTh 3HUKEHHIO
yytauBocti [THI3 no xanbiiro. Hait6inbii soriyHoto it 3a-
KOHOMIPHOIO € BepCisl PO PoJib TPMBAIOTO AedilluTy BiTa-
miny D y natorenesi po3sutky nl 1T, 1o cipuunHsie po3-
BUTOK TilepIlacTUYHUX aneHoM i rinepruiazii ITII3. Ha
ChOTOIHI 3B’5130K Mixk HasiBHicTIO I TIT i piBHEM BiTamiHy
D 3HaxoauThes Ha CTajlil BUBUEHHSI, ajie BipOTrigHO BilOMO,
1110 CTYMiHb TSKKOCTi 3aXBOPIOBAaHHS 3aJI€XKUTh Bil PiBHS
nedinuty Bitaminy D [16].

BinblIicTe MOJIEKYISIPHO-TEHETUYHUX JOCTiIKEHHb
nyxiauH [1113 moxa3yioTh iXx MOHOKJIOHAJIBHUI XapaKTep
[4, 17]. BunukHenHs nyxauHu [1113 BinOyBaerbcst 3a
Y4JacTIO TeHiB, 110 BiAIOBiNaIOTh 32 KOHTPOJb POCTY KJIi-
taH [THI3 i cuntes TI'T, a TakoX rpyn KJIiTUH, sSIKi Bijl-
HOCSTb 10 MPOTOOHKOTEHIB Ta IeHiB CYMpPecopiB IMyXJIUH.
Cepen HaOUIBII BUBYCHUX MYTAlliii, IO 3yCTPIiYalOThCSI
npu nl'TIT, Bupinstorecs PRADI1, comatnuni myrtauii B
CDC73, 6inbre 300 mytamiit onucano B CASR [17].

Maitxe 100-piuHy icTOpit0 BUBUEHHSI 3aXBOPIOBAHHSI
MOXHa PO3IAUIMTU Ha 2 eTamu, 3a SIKMX IPUHLIMIIOBO 3Mi-
HUBCS TIOTJISIT Ha eTiIeMioJIorilo 3aXBOPIOBAHHS i 0CO-
61MBO Ha KJIiHiuHi nposiBu. CrniouaTky e Oyna pinkicHa
XBOpOo0a 3 SICKPaBOIO KJIiHIYHOIO KAPTUHOIO MOJiOpraHHO-
ro ypaxeHHs. [Totim, 61m3bKk0 50 poKiB TOMY, CITIOYaTKy B
CIIA, a moTiM y KpaiHax 3axinHoi €Bponu MeTOIMKa BU-
3HAUYEHHSI KaJIbllif0 KPOBi OyJia BKJIIOUEHA B MepeJslik CTaH-
JapTHUX OiOXiMiYHMX JOcCIimkeHb. BHacainok 1poro Bim-
OyJ10CsI iCTOTHE 30iIbIIEHHS 3aXBOPIOBAHOCTI — Y IECSITKU
i1 cCOTHi pasiB, a TepeBakHU Mpodiib KIiHIYHUX MPO-
SIBiB 3MIiCTUBCS B 0iK MaJIOCUMIITOMHMX i 6€3CUMITOMHUX
dopwm 3i crepToro HecrenndiuHO cuMIIToMaTukoro [18].

Kpainu, B IKMX BIPOBaIKyBaBCsI PyTUHHUI CKPUHIHT
KaJIBIIi10, IPOMIIJIA CXOXMI IUISIX Bill Pi3KOTO CIUIECKY 3a-
XBOPIOBAHOCTI /10 11 3HUKEHHS i hikcallii Ha cTabiTbHOMY
3arajJibHONpuitHITOMY piBHI: 2—3 Bumanku Ha 1000 Hace-
JIeHHs y XiHoK i 1 Bumamok Ha 1000 y yosnoBikiB. Maciii-
TabHe eIiaeMioysioriyHe AOCTiIKeHHs, 1110 OyJI0 IpoBeIe-
He y 1965—1974 pp. y xnuiHini Meito (CIIIA), moka3ano

3aXBOPIOBAHICTh y cepeanubomy 7,8 = 1,2 Bumanky Ha 100
000 memkaHuiB [19]. ITicas BnpoBamXeHHSI PyTMHHOTO
BU3HAUYEHHS DPiBHS Kalbllil0o JaHUN MOKAa3HUK CTAaHOBUB
129 1a 100 000 HaceneHHs. Y TTOmaIbIIOMY, 32 JAHUMM J0-
crimkenb 1974—2001 pp., BinOyn0ocs MOBiIbHE 3HUKEHHS
3axBoproBaHocTi 1o 15,7 Ha 100 000 Hacemenus. [1pakTuy-
HO TaKi X caMi pe3yJIbTaTu OyJIn OTpUMaHi B 6aratbox Io-
MyJSILIAHAX JOCTiIKeHHIX B ABCTpii, Jlanii, IlIBerii Ta iH.
[20, 21]. IIporHo3oBaHuii piBeHb 3aXBOoproBaHOCTI B Pocii,
Kwrai, kpainax A3ii Ta Appuku 10 HeTaBHHOTO Yacy 3aJiM-
1IaBCsl HEpealicCTUUHO HU3bKUM [21, 22].

3axBOpIOBaHICTh B YKpaiHi He Miidrae miapaxyHKy
BHACJIIIOK BiICYTHOCTI HalliOHAJILHOTO PEECTPY BHIIAMI-
KiB, ajie, 3a MONepeaHiMu JaHUMU, 3 OIJISIIY Ha KUTbKiCTh
orepalliii BOHa 3aHMXKeHa He MEHIIIe HiXX y IeCSITKU pa3iB.
YacroTa BUSIBJIEHHSI HOBUX BUIAIKiB Y KpaiHi He MepeBu-
rye 200—300 3a pik (y moaiOHUX 3a KiTbKiCTIO HaceJIeHHS
PO3BUHYTHX KpaiHax — 50—60 tucsu) [23].

CyKyIHicTb (haKTUYHMX JAHUX CBIIYUTH IPO TE, IO
yactoTa BUHUKHeHHs nITIT 30inbiryeTbest 3 BikoM i ce-
penHili BiKk HA MOMEHT YCTaHOBJICHHS JiarHo3y — 54—59
pokiB [3, 14, 22].

Ha croromHi y cBiTi HeMa€e €IMHOTO MOIJISIAY Ha KJla-
cu@ikalliro 3aXBopioBaHHS. BilbLIiCTh pOCiiiChKOMOBHUX
1 3aKOPIOHHUX IKEPeJl CXOAITHCS Ha AYMIli CTOCOBHO Ha-
SIBHOCTI HOPMOKAJIBIIIEMIYHOTO BapiaHTa XBOpOoOM, a Ta-
KOX MaJIJOCMMIITOMHOI i MaHiectHoi dhopmu nl'TIT [4,
22,24, 25].

MamnicdectHuit nl'TIT xapakTepusyeTbcsl HasiBHICTIO
KJIACUYHUX IIPOSIBiB 3axBoproBaHH [1, 3, 26]. Hacamrmiepen
LI YpaxKeHHsI OTIOPHO-PYXOBOIO arapary, sKi crocrepira-
10Thest Maiike y 90 % BunaakiB. PO3BUTOK KiCTKOBUX ITOPY-
meHb — pesyabrar npsimoi aii [TTI. 3HukeHHs KicTKoBO1
MacH B OIMHUIII 00’€MY KiCTKHM 3 PO3BUTKOM OCTEOIOPO3Y,
(iOPO3HO-KICTKOBUI OCTEIT € TSKKMMU YCKJIaTHEHHSIMU
nl'TIT. YpaxkeHHsS HUPOK TaKOX HAJEXWUTh 1O OCHOBHUX
MapKepiB 3aXBOPIOBAHHS i1 3ycTpivacThest y 60 % XBOpUX.
[MinBumenns dinbrpaitii Ca BHacainok nl TIT i rimepkaib-
LIiEMii IPU3BOAUTH 10 PO3BUTKY He(POIiTiazy, 3HUXKEHHS
IIBUIKOCTI KIIyOOUKOBOi (inbrpaitii [27, 28].

Hocutpb yacto nipu nl'TIT Big3HauyarOTbCSI CUMIITOMU
ypaxkeHHS IIUTYHKO-KHUIIKOBOTO TpakTy. [To-nepiie, 11e pe-
LIMIMBYIOUYA BUPa3KOBa XBOpOOa, 3aXBOPIOBAHHS TTiAIILTYH-
KOBOIi 3a/1031. MexaHi3MOM TaKOro IaToJOriYHOIO CTaHy €
BiIKJIaICHHST HAIJTMIIIKY COJIEH y MapeHXiMaTO3HUX opra-
Hax, a TaKOX MpsiMa CTUMYJISILIS CEKPellil COISTHOT KUCIIO-
TU KTbUIAYYTIMBUMU PELIETITOPAMMU.

Oco0sinBe Miclie B CHMIITOMATHLII 3aXBOPIOBAHHSI 10~
CiIaloTh HEWPOKOTHITHMBHI posnamu. CucCTeMHa Tinep-
KaJbli€Misl PU3BOAUTH 0 Pi3HOOIYHOTO BIUIMBY Ha Tie-
pudepruyHy HEpBOBY cuUcCTeMy. BUSBISIOThCS MigBUILIEHA
BTOMJIIOBAHICThb, IIOPYIIEHHS CHY, 3HVDKEHHS I1aM’ STi,
MICUXiYHi TOPYLIeHHS pi3HOro cTyneHs [27, 28].

Ha croromHi HaKONMMYeHO JOCTAaTHBHO JAHUX, IO ITiJ-
TBepmXKyt0Th pojib I TIT y po3BUTKY MeTabOoJIiYHOTO CUH-
npomy. ITpote Bin3HaueHo, 110 MaHicdecTHa dopma nl TIT
CYIIPOBOIXKYETHCS 3HIKEHHSIM MacH Tijla, 110, iMOBipHO,
MoB’s13aHO 3 KaTabojiuHowo aiero Hamaumiky nlTIT He
TIJIbKY Ha KiCTKOBY TKaHUHY, ajie 1ie i Ha M’S130BY i XKMPO-
By [14].
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BruiuB Ha cepleBO-CYAMHHY CUCTEMY IMPOSIBISIETHCS B
MiABUIIIEHHI pU3UKY iH(hAapKTy MioKapza, iHCyJIbTY, ceplie-
BOI HETOCTATHOCTI. J10CUTb 4acTo 1iarHOCTYIOThCS apTepi-
aJIbHA TiMepTeH3id, ileMidHa XBopoba ceplis, IMOPYIIeHHS
pUTMY I TIpOBigHOCTI [14].

Ilogo nuTaHp Mpo 06Ee3CHMMITOMHY/MaJTOCUMITOMHY
¢dopmu, a TakoX Mpo HOpMoKablieMiuyHy Gopmy nl'TIT,
TO Ha ChOTOJHI BOHM HE€ BHpillleHi. /o CbOromHi TOYHO
He BcTaHoOBJIeHO, 4n € 6e3cuMnToMHM I TIT mouarkom
3aXBOPIOBaHHsI abo #oro camocriiiHolo dopmoro. Huska
JIOCJiIXEeHb CBITYNUTh IIPO MOXIJIMBICTh TPUBAJIOTO JOOPO-
sikicHoro Tiepebiry 6escumriromHoro nl'TIT y GinbmocTi
nauieHTiB. OnHaK y AesKUX Malli€HTIB i3 IIMHOM 4acy Bil-
3HAYAETHCS MPOrPECYBaHHSI 3aXBOPIOBAHHS 3 PO3BUTKOM
crietiMbivyHOl cumnromMaTuku [22, 29]. Hopmokabliiiemiu-
Huii BapianT nl ' TIT xapakTepn3yeTbess HE3MiHHO BEpXHbO-
HOPMaJIbHUM PiBHEM 3arajJbHOTO Ta i0HI30BAHOTO KAJIBIIit0
B CUPOBaTLi KPOBi B MOENHAHHI 3i CTIMKMUM ITiABUILEHHSIM
piBug IITT 3a BimcyTHOCTI OYeBMIHUX IMPUYUH BTOPHUH-
HoOTO Tinepraparupeosy (aediuut Biraminy D, maTosorist
MEYiHKM Ta HUPOK, CUHIPOM MaJibaOCOpOILIil, TilmepKaiblli-
ypist Ta iH.) [30, 31]. [TuTaHHs noJigrae B TOMY, Y4 € HOpP-
MOKaJIbLIIEMIsI CTiiIKOI0 a00 TPAaH3UTOPHOIO i UM MOXKHA 1l
pO3TJIAIATH SIK paHHIO cTafito MaHidecTHoro Il T.

HesBaxatouu Ha Te, 1110 MEepBMHHA JiarHOCTMKA, Ha
MepIIni OIS, 31a€EThCS TTPOCTOIO, IS CydacHOi YKpa-
THM BOHAa i 10Ci € HEBUPILLIEHOIO MPOOJIEMOIO, 1110 HEPiIKO
MPU3BOJUTH 0 BUSIBJIEHHSI 3aXBOPIOBAHHS Ha CTail TSK-
KMX YCKJIagHEeHb [23].

Hiarno3 nI'TIT BcTaHOBIIOETHCS JJa00OPATOPHO MPU IO~
€THaHHI MiJIBUILIEHUX PiBHIB KaJibl1ito KpoBi 3 piBHeMm [1TT.
ITpu ubOMy peKOMEHIYETHCS HEOTHOPA30BE TOCIIIKEHHS
IIJ11 BUKJTIOUEHHSI XMOHOITO3UTUBHUX pe3yabrartiB. [lepexin
J1O TOIMIYHOI JiarHOCTUKM JIOTIYHUM i MOXKJIMBUI TIIBKY 3a
OioxiMiuHOIO Bepuikalli€ro aiarHosy [22].

CyyvacHi pekoMmeHzallii BBaXarTb peepeHTHUM pi-
BEHb KaJbllilo KpoBi y miamasoni 2,1—2,6 MMonb/1. 3a
OCTaHHI AeCATUPIYUSI HOPMU KaIbIIil0 3a3HaBaIM 3MiH Bif
2,510 2,75 MMoib/i [3, 22]. TakoX y CBIiTi 3MiHIOEThCSI i/~
Xim 10 ocobGaMBOCTElN CKpUHiHTY. Ha 3MiHy IrpoKomaciii-
TaOHUM JIOCJTiIKEHHSIM TIPUXO/ISITh BUOIPKOBI, TIEpeBaXKHO
cepell rpyIl pu3uKy abo 3a HassBHOCTI B MaLliEHTa OTHOTO YU
IEeKIJTbKOX KJIiHIYHUX MposiBiB. KopuryBaHHs MOKa3HUKIB
KaJblilo 3 ypaxyBaHHSIM PiBHS aJbOyMiHY KpPOBi € HE0O0-
XiIHUM 3 METOIO0 BUKJTIOUEHHSI TTOMUJIKOBO 3aBUILIEHUX 200
3aHMKEHUX TTOKa3HUKIB KaJIbLIIEMIT MPpU 3MiHi KOHIIEHTpa-
il Tra3mMoBux OinkiB [3, 14]. Kopexkiiist 3araJbHOro Kajib-
11i10 peKOMEHJIYEThCS TIPU PiBHI aibOyMiHy MeHie 40 1/ i
Ginbiie 45 r/n 3, 22].

BusnaueHHs1 ioHi30BaHOTO KaJIbLIil0, 3 OMHOTO OOKY, H0-
3BOJISIE OTPUMATH OLJTBIII TOYHI IaHi BHACTIIOK MEHIIIOI Bapi-
a0eJIbHOCTI, a 3 iHILIOr0 — BMMAara€e HasiBHOCTI CITe1liaJIbHOTO
o0JlaJlHAaHHS — aHaJjlizaTopa 3 BUKOPUCTAHHSIM iOHCEJIeK-
TUBHUX eJIeKTpoiB. Ha Xaib, KOpeKTHICTh BUSHAUYEHHS i0-
Hi30BaHOTO KaJIbIIi0 Iy:Ke 3aJIe3KUATh Bill TEXHIYHOTO CTaHy i
KaJliOpyBaHHs anapaTypu. Yepes 1ie He BKIIOUEHO B OCTaHHi
pexomenaattii NICE (2019 p.) [25] Bu3HaueHHs iOro piBHS
JUTSI CKPUHIHTY TilepKabIlieMil.

LliHHiCTh mOCHimKEeHHSI piBHS KaJbllil0o Ce4i Ha ChO-
TOIHI € HEBUPIIIEHUM ITUTaHHIM. [ligBuilieHHS eKCKpelil

Kanblio (Buile 10 MMoJb/J1) 3a GaraThbMa CIIOCTEPEXKEH-
HSIMM acOLiliOBaHO 3 OLIBIINM PU3UMKOM YCKJIaTHEHb, Ha-
camIiepen i3 He(ppOKaJIbLIMHO30M, ajie BUSBJSIETHCS BOHO
tinbku B 30—40 % Bunankis nl TIT [14].

Mertoro TOMIYHOI 1iarHOCTUKU € BU3HAYEHHS JIOKai-
3amii aneHoMato3Ho 3miHeHux ITI3. YMoBHO ii MeTOmM
MOXHa PO3IOAUINTHA Ha CTPYKTYPHi Ta (DYHKIIIOHAJIbHI.

30JI0TUM CTAaHIAPTOM i MEePIIUM eTalloM TOIIYHOI JIia-
rHocTuku € Y3/I. Yyrnusicth i crieuudiyHUCTh METoay
3ajIexKHO Bil KBajigikallil creliagicTa MOXyTb J0OCIIraTh
95 % [32, 33]. Komm’rorepHa Tomorpadist 3 KOHTpacTyBaH-
HSIM 3aJIMIIAETHCS IHITUM BaXKJIMBUM i TOUHUM METOIOM
CTPYKTYPHOI AiarHOCTHKHU. Bucoka uymmsicts (10 90 %),
JIOCTYITHICTb JOCJIIKEHHSI TIOPiBHSIHO 3 (YHKIIIOHAIb-
HUMU METOAAMU JAI0Th MPaBO BiIHECTU NaHU METOJ A0
ONTUMAJIBHOTO 3 MO3ULIil 1iHa/SKicTh [34].

Cepen (yHKIIIOHATBHUX METOMIB OOCTEXKEHHSI IpO-
BimHe Micue mocimae cuuHTUrpadis. Meromuka 3acHO-
BaHa Ha OTPUMAaHHI 300paXKeHHS 3a JOIMOMOTOIO i30TOITY
99mTc-sestamibi opraHiB i3 BUCOKOIO MiTOXOH/PiaTbHOIO
akTuBHicTIO. YyTnuBicTh climHTUTpadii CTAHOBUTH MOHAJ
90 %. 3a ypaxkeHHs1 mekinbkox ITIL3 gyTiuBicTe MeTOLy
3HUXKYETHCS: TTOMUJIKOBO HETaTUBHI pe3yJbTaTu CIIOCTe-
piratotbest B 27 % 3a HasgBHOCTI ABoX ageHowm ITIII3 i mo
55 % — npu rinepriasii I3, 1o Moxe 6yTH MOB’sI3aHO
3 MepEeBaXKHUM 3aXBaTOM pajiodapMIiperiapaty HaiakThB-
Hi1o 3ano3o010 |3, 14, 22, 35].

Kpim nepepaxoBaHux BHUIlle METO/IB, 3aCTOCOBYETHCS
e onHo(OTOHHA eMiciiiHa KOMIT'toTepHa Tomorpadis,
II0 3aCHOBaHA Ha PEKOHCTPYKIIl OTPpMMaHUX CLIMHTH-
rpadiyHUX 300pakeHb 3a JOMOMOTOK KOMIT IOTEPHOI TO-
Morpadii, 10 103BOJISIE OTPUMATU TPUBUMIPHY PEKOH-
CTPYKIIiI0O Ta 3HAYHO ITOKpAIy€ Bi3yari3allilo BOTHUIIA,
1110 TToryIMHAE paniodapmmpenapart. [lozutpoHHa emiciitHa
ToMorpadis peKOMEHIYEThCS B OKPEMUX BUITAAKaX Y Malli-
€HTIB i3 IEPCUCTEHIIIEI0 3aXBOPIOBAHHS a00 3 PelUINBOM
nl'TIT 3a BincyrHocTi Bizyanizauii I11L[3 3a nonmomororo iH-
uX MeTomiB [16].

BukoHaHHST TOHKOI'OJIKOBOI acHipaliiiHOl IMTyHKILAHOT
oiorcii (TAIIB) 3aramoM He peKOMEHIYETHCS i1 BUIIpaBIa-
He JIMIIIE Y BUMAAKaXx MiI03pK1 Ha iIHTpaTUPEOIIHE PO3Tallly-
BaHHS ageHomu. B iHmmx Bumagkax nmpoBeneHHs TAIIb
3aTPOXY€E PO3BUTKOM TapaTUpeoMaTo3y BHACIIIOK TMOpY-
LIEHHS LJTICHOCTI Karcyau aieHOMU a0o, 3HaYHO pialue,
kapunHomu I3 [36].

Citig 3a3HaYUTH, 110 OCHOBHOIO METOIO TOITIYHOI Jia-
THOCTUKU € He TUTbKU U He CTIIbKM Bidyasisallisl aieHOM
I3 y 30Hax iXx TUTIOBOTO pO3TalllyBaHHSI, a HAMaraHHsI
MOBHICTIO BUKJIIOUMTH ii pO3TalllyBaHHS y TPYAHIM KITITL
(iHTpaTopakaibHe), 110 POOUTHh HEMOXKINBIM BUKOHAHHS
orepallii 3 KIaCUMYHOTO IIMHHOTO TOCTYIY.

BaxnuBo Big3HauuTH Ile¢ ONWMH HEOOOLIHEHUWI 3apa3
METO/ JiarHOCTUKHU. AHKETYBaHHSI € BaXJIMBUM, 3pyd-
HUM, HEIHBa3UBHUM, HEJOPOTUM i, OTXKe, JOCTYITHUM JIJIsI
3aCTOCYBaHHS B aMOyJIaTOPHO-TOMIKIIHIYHIA MpaKTu-
i MeToaoM cKpuHiHry daktopiB pusuky nl'TIT. MoxHa
BBaXKaTH, 1110 BKJIOUEHHS TAaHOTO METONy B CUCTEMY IpO-
(imakTMyHOTO OIISIAY Ha aMOYIaTOPHO-TIOMIKITiHIYHOMY
eTarli He TUIbKU J03BOJIUTH OiJIbII ITOBHO BUSIBUTHU (haKTO-
pH, 10 MPU3BOJSATH 0 PO3BUTKY TMOPYIIEHb KaJIbIi€BOTO
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00MiHYy, a i IPUCKOPUTU POOOTY JiKaps IepBUHHOI JTJAHKMU.
Tomy HEOOXiTHICTh PO3POOKM aHKETU-OMUTYBaTbHUKA TSI
OMOPTYHICTUYHOTO CKpuHiHTY mepBuHHoro I'TIT BOaua-
€TbCS AKTYyaJIbHUM i BAXKJIMBUM 3aBIaHHSIM.

[Mpunuynu jgikyBaHHs I TIT rpyHTyI0ThCS Ha Ge3ab-
TepHATUBHOMY XipypriuHOMy BTpy4YaHHi, 110 CIIPSIMOBaHe
Ha BUJAJIEHHS TOPMOHAJbHO aKTMBHOIO BOTHHINA — Tia-
TOJIOTiYHO 3MiHEeHO1 a00 aleHOMaTO3HO TpaHC(HOPMOBaHOI
ameHoMHM. XipypriuHe JIiKyBaHHSI ITOKa3aHO BCIiM ITalli-
€HTaM i3 KJIaCUYHUMU TPOsIBAMU 3aXBOpPIOBaHHS [22, 25,
37, 38]. IlepeBaru pagnKajabHOTO JiKyBaHHS IOJISATAIOTh y
HopMaJti3allii piBHSI KaJIbLIitO i1 YCYHEHHI acolliiioBaHUX i3
rinepKayibl[iEMi€EI0 CUMMTOMIB, 3HAYYLIOMY TMOJIMIIECHHI
CTaHy KiCTKOBOI TKAHWMHU Ta HUPOK. [0 1o1aTkoBUX repe-
Bar MOXHa BiTHECTH MOJIMIIEHHs 3 O0KY CEpLEBO-CYINH-
HOI Ta HEUPONCUXIYHUX CUCTEM, LUTYHKOBO-KHUIIKOBOTO
Tpakty [39].

CynepewIMBUM Ha ChOTOJHi € NMUTAHHS IOKa3aHb 10
XipypriuHoro JIikyBaHHS TIpU MaJio- ab0 6€3CUMIITOMHMX
dopmax nl'TIT, a TakoxX NMpu HOPMOKAJIbIIEMIYHOMY Ba-
pianTi. [lonpu aBTOpUTETHI OYMKU, SIKi BUIIPaBOOBYIOTH
arpecHBHUM XipypriyHuil miaxig, € GaraTo MOCHiIXEHb,
1110 apTyMEHTYIOTh BUUiKyBaJIbHY TakTUKYy [40]. Kpim Toro,
MOTPiOHO BpaxoBYBaTH MMOBIpHICTh PU3MKY iHTpaoliepa-
LiAHUX YCKJIAaAHEeHb, a TaKOX iHAMBiAyaabHi OCOOIMBOCTI
MIepeHeCceHHsT HapKo3y i1 omepalii. BpaxoByioun Buiie-
BKa3aHe, AOIIbHO PEKOMEHAYBATH ONepaTUBHE JIIKyBaH-
HsI JIUIe B 0Ci0 3 SIBHOIO TimepKajblieMi€lo Ta MaHidecT-
HUMM (hopMaMU 3aXBOPIOBAHHSI.

OCHOBHI BUIM OIlepalliii, 1110 BUKOHYIOTbcs mpu nl TIT,
11e (hoKycoBaHa CeJIEKTMBHA MapaTUpeoineKToMisi abo Oi-
JlatepaibHa (IBoOiUHA) peBisis mui [22, 25].

Tlepia nependavae BuAaNEHHS aJlecHOMU 3 OTJISIAY Ha
IaHi nmoomnepauiitHoro gociimkeHHs. [lpu npoBeneHHi
peBi3iliHOI omepallii micjs BUmajJeHHs afeHOMU abo yTBO-
pPEHHsI, 110 3a JAaHUMU TepefornepalliiHol AiarHOCTUKU
PO3IISAAETHCS SIK aZleHOMa, TPOBOISTHCS MOIIYK i OLliHKa
Beix iHmmx ITIHI3.

[lepenbavaeTbest, 110 MepeBaraMu BUKOHAHHS Ce-
JIEKTUBHOI IMapaTUPEOileKTOMil € MeHIIa TPUBaIiCThb
omepallii, MeHIIIa TpaBMaTU3allisl TKAHWH, KOCMETUIHU I
e(eKT, ofHaK iCHye MMOBIpHICTh PeLUAMBY 3aXBOPIO-
BaHHS 32 HagBHOCTI JOJAaTKOBOI ageHoMU. JIag nBo6iu-
HOI peBi3il mui moTpideH mocBia Xipypra. BimmosimHo,
CIIOCTEepiraloThes OiNibllIa TPUBAJIICTh OMNepallii i TpaBMa-
TU3allis TKaHUH. PU3KMK peluanBy 3aXBOpIOBaHHS 3Ha-
YHO HMXXYUI, aje 30iJbIIYETHCS PU3UK CIeUUpidyHUX
YCKJIaJIHeHb, HacamIiepesa Iape3y 3BOPOTHUX HEpBIB.
CborojiHi 6iJIbIIICTh CydaCHUX peKOMEHIalliil He pera-
MEHTYIOTh i HE HAIOJISITaloTh HAa BUOOPi TOr0 YU iHIIOTO
BUIY oTiepallii, a OiJbllle TOTO, MPOTOHYETHCS OOrOBO-
PUTH 1OTO 3 malieHToM [25].

3BUYAITHO, SKIIO TOBOPUTH IIPO MPOBEACHHS OIleparlii
B IpodiIbHUX 3aKJIagaXx €HAOKPUHHOI Xipyprii, TO CYyTTEBOI
Pi3HULI B CKJIAAHOCTI pi3HIiX BUAIB BTpy4yaHHs He Oyne. Ille
OIHUM IUCKYCIMHUM IMTUTAaHHSIM € iHTpaoIepalliiHUil aHa-
ni3 I[I'TT cupoBatku. 1o HeIaBHBLOTO Yacy Iepeadavyanoch,
110 CeJIeKTUBHA IMapaTUPEOieKTOMisl TOTpedye TaKoTo
IOCTiIXKeHHs. Y 3apyOiXXHUX peKOMEHIallisIX OCTAaHHbOTO
yacy CIOCTePiraloTbCs MPOTUIIEXKHI TOUKU 30DY, ajle JaHUX

LIOA0 HEAOUIIBHOCTI IIOT0 JOCTIIXKEHHS CTA€ BCE OiNbIIIe
[25, 41, 42].

Jocsin kniniku 1Y «IHCTUTYT npo0.1eM eHI0KPUHHOI na-
touorii iMm B./. lannnescbkoro HAMH Ykpainu»

Y «lHcTutyT mnpobjeM eHAOKPUHHOI IMaToJIOTil
im. B.A. HanuneBcbkoro HAMH VYkpainu» € ogHuM i3
HaOiIbIIMX i HalicydaCHIIIMX LEHTPIB XipypriyHO1 €HI0-
KpuHoJorii B Ykpaini. CBoro vacy (1927 p.) ue Oyna nep-
ma B CPCP, npyra y €sponi (LLIBeituapist) Ta Tpets y cBiTi
(CIIIA) eHgoKpHUHOJIOTUHA KJIiHiKa.

HaykoBa po6oTa B ycTaHOBi BHKOHYETHCS B MeXKaX ILIa-
HOBOI HayKOBOi TeMaTHKu «Po3po0Kka MeTom0/10riYHMX mmi-
XOJiB 10 CKPHHIHTY, JIarHOCTHKHM i MEHEIKMEHTY IepPBHH-
HOTO TinepnapaTupeo3sy /ISl Pi3HUX JAHOK CHCTEMH OXOPOHHU
3/10POB’s1».

Merta paGoTH: OI[iIHUTY JUHAMIKY BUSIBJIEHHST 3aXBOPIO-
Banb [T1L3 3a nepioa 2000—2019 pp.

Martepiaau Ta metoaun

I3 2000 poky Ha 6a3i XipypriuHOro BiIaiaeHHS KIiHIK1
IHcTuTyTy Oyno mposeneHo 17 599 BTpyyaHb Ha opraHax
mui. 13 Hux i3 npuBony nl'TIT BukoHnano 205 omepaitiii.
YacTtka maHoro BuAy orepatiii craHoBuiaa 1,16 %. V pisni
POKM TaHMi1 MOKa3HUK cTaHoBUB Bin 0,43 % y 2000 potii 1o
3,4 %y 2019 poky, 1110 BKa3ye Ha TO3UTHUBHY IiHaMuKy. Ce-
pen xBopux Oyino 188 xiHok i 17 wonosikis (91,7 i 8,3 %),
crniBBinHomeHHst 11 : 1. CepenHiii BiK XiHOK CTaHOBUB
53,54 poky, Mmeniana — 55 pokiB (Bix 11 mo 82 poxkiB), cepen
4yoJI0BiKiB — 47,7 poky, MeaiaHa — 49 pokiB (Bia 20 g0 71
POKY).

PesyAbTaTH

[1pu ananizi yactotn BuHUKHeHHS nlTIT 3amexHo
Bix Biky Ta ctari (Ta6ia. 1) Oy;i10 moka3aHoO, 10 Oro mo-
IIUPEHICTh cepell MOJOAMX YOJIOBIKiB i XiHOK (18—39
pPOKiB) HeBHMCOKA, MPU LIbOMY B XiHOK CXWJIBbHICTb IO
JIAaHOTO 3aXBOPIOBAHHS B CEpeIHbOMY BTPMYi BUIIA T1O-
piBHSIHO 3 4YonoBikamMu. [lpu 30uIbIIeHHI BiKy MiABU-
IIIyBaBCsI PO3PUB y JAaHOMY CITiBBiIHOIIEHHI, 110 MOXe
BKa3zyBaTu Ha Hefosiku y BussiaeHHi nl' TIT, Hacammnepen
cepel Y0JI0BiKiB.

IcayrOTh BiZOMOCTI, 1110 3aXBOPIOBAHHS B 0Ci0 MOJIOI-
e 35 poKiB 4acTo € TEHETUYHO jJeTepMiHOBaHUM [39].

I3 BikoM y 4YO0JIOBIKiB HE BiZ3HA4Ya€ThCs BiporimHe
3poctaHHs yactotu BUuHNKHeHHs nl TIT. A B XiHOK crio-
CTepiraeTbcsl TEHAEHILS 10 3pOCTaHHS YacCTOTHU B TpyIli
40—49 pokiB, sika ctae BiporimHoo y Bili 50—69 poxis i
B MMOJAJIBIIOMY 3HUXKYETbHCS Ticast 70 pokiB. Takum um-
HOM, aHaJli3 OTPUMAHUX CTATUCTUYHUX JTaHUX MTOKa3aB,
mo Hauvacrtime nl'TIT miarHOCTyeTbCs B XXiHOK BiKOM
50—69 pokiB, 1110 Y3rOIXKYEThCS 31 CBITOBUMM JaHUMU
[3, 23, 36].

byno npoaHaizoBaHO icTopii XBOpOOU JaHUX XBOPUX.
Biniopanux mamieHTiB Oy/JI0 YMOBHO PO3MOIiJIEHO Ha IBi
rpynu:

— XBOPi 3 MaJIOCUMITOMHOIO KJIiHIYHOI KapTUHOIO
abo XBODPi, B SIKMX 3aXBOPIOBaHHS OYJ10 BUSIBJIEHO BIIEpIIIE
mia yac repeOyBaHHs B KJIiHilli a00 y mpoiibHii MOMiKITi-
HUII, Y TOMY YUCJIi ITiJ 9ac 00CTeKEeHHS 3 IIPUBOIY TUPEO-
imHoi maTosorii (134 natieHTn);
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PucyHok 1. KinbKicTb BUnaaKis nepBUHHOro rinonaparnpeosy 3a nepiog 2000-2019 pp.

— XBOpi 3 BUPAXKEHOIO KJIiHiYHOIO CHUMIITOMATUKOIO
(BigmoBigHO 1O Tpiaau — stones, bones, and abdominal
groans (71 mauieHr).

IIpuBepTae yBary 3pocTaHHSI KiIbKOCTi BHITaJIKiB 3a-
XBOpIOBaHHs, moynHarouu 3 2008 poky (puc. 1). [To’a3aHe
1e, iMoBipHO, 3 OekiabkoMa ¢akTtopamu. Ilo-mepie, 1e
3pocTaHHsI iH(hOPMOBAHOCTI €EHIOKPUHOJIOTIB i JIiKapiB Cy-
MiXHMX crneuiaibHocTel npo 3axBopioBaHHs [11113. Io-
npyre, BIIPOBAKEHHSI TepeaorepauiifHoro IoCiIkKeH-
HsI PiBHSI KaJIbLIilO Y XBOPUX, SIKi OyJIM rOCITiTajai3oBaHi B
KJIiHIKy 3 TpuBomy 3axBopioBanb II[3, a Takox peTenbHa
OIliHKA KJIIHIYHOI CUMMTOMATUKU ITO3BOJVWJIN BUSIBISITA
Bunanku nl'TIT. Jdani 3a 2020 p. He BpaXxoByBaJIuCh BHa-
CIIIJOK CYTTEBOTO 3HIDKEHHSI KiTBLKOCTI oOIlepaliil, IIo
MOB’A3aHO 3 KapaHTUHHUMHU OOMEXEHHSMU BHACIII0K
nanaemii COVID-19.

OmHOYaCHO 3i 3pOCTaHHSIM 3arajibHOI KiJIbKOCTi XBOPUX
CIIOCTEPIra€Tbesl 30epiraHHsI CHiBBITHOIIEHHS KIiHIYHUX

BapiaHTiB BMSIBJIEHMX BUNaAKiB. KiJbKiCTh Malli€HTIB i3
MaJIOCUMIITOMHOIO Ta BUPaXXEHOIO KJIIHIYHOK KapTUHOIO
€ TIPOTOPIiIfHOI0 BIPomoBX 20 POKiB i CTAHOBUTH IPH-
omm3Ho 2 : 1 (puc. 2).

CBiTOBMI1 TOCBiJl HAa CbOTOHI JIEMOHCTPYE OibII BU-
paxXeHUil po3puB, 3BUYAHO, y OiK MepeBaXkKaHHs aCUMII-
TOMAaTUYHOTrO Tepebiry xsopobdu [3, 26].

3a3BUyaii 11e MOSICHIOETHCS IITMPOKUMU MOKIUBOCTSI-
MU PaHHBOTO BUSIBJICHHSI, SIKi A€ CKPUHIHT KaJIbIIil0 KPO-
Bi. Hamr mocBin cBiquuTh po BKpait HU3bKUI pPiBeHb CKPU-
HIHTOBOTO TMPOGQITaKTUYHOIO HAMIPSIMKY MEIUYHOI Taly3i,
0COOJIMBO TTEPBUHHOI JIAHKU.

O6roeopeHHs

CyuacHi nmoka3Huku 3axBoproBaHocTi II'TIT i xipyp-
TiYHOT aKTUBHOCTI B YKpaiHi HE BUTPUMYIOTh KOTHOI KPU-
TUKU I mepeOyBaloTh Ha OJHOMY PiBHi 3 HalOimHiIMMU
KpaiHnamu A3ii Ta Adpuku. HecBoeuacHa miarHocTHMKaA It

Ta6bnuys 1. Po3nopgin xsopux y BikoBuX rpynax 1a 3a crartio, n (%)

Bik XiHkn, CTaTUCTUYHI NOKa3HUKHN Yonosikn, CTaTUCTUYHIi NOKa3HUKK
’ n =188 n=17
POKM | (100 %) P F P (100 %) [ F P
11-14 4(2,1) 0,29 -
18-29 7 (3,7) 0,39 0,03 P,,>0,05 2(11,8) 0,70
0,17 P..>0,05
30-39 13 (6,9) 0,53 0,09 P2 008 4 (23,5) 1,01 0,13 -
1,29 P, ,>0,05 0.03
40-49 | 35(18,6) 0,89 1,45 P.,>0,05 3(17,7) 0,87 003 -
1,23 P, ,>0,05 ’
3,08 P., <0,05
4,04 P.,<0,05
50-59 60 (31,7 1,2 ! 5-2 ’ 3(17,7 0,87
(317) 10,68 P2 <0,02 (17.7)
1,98 P, >0,05
P, <0,05
P » < 0,05 0113
60-69 | 60 (31,7) 1,2 P <002 4(23,5) 1,01 0,03 -
P, >0,05
70-82 10 (5,3) 0,47 4,54 P, <0,05 1(5,8) 0,49 0,21 -
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PucyHok 2. KniHiyHmvi npopine nayieHTis

JIIKyBaHHS 3aKOHOMIPHO MPU3BOSATH /10 PE3YJIBTATY, KON
XBOpi TOTPAIUISIIOTH 10 Xipypra-eHIOKPUHOJOTa 3 BXe
yCKJIagHEHUM Tepebirom xBopobu. Haiibinbin mouiab-
HUM Yy JaHUX yMOBaxX MOXe OyTH IMpOKOMAacCIITaOHE BU-
SIBJICHHSI TaHUX XBopuX. OJHI€I0 i3 Cy4yaCHMX TEHIEHILIN,
11O MPOCTEXYETHCS OCTAaHHIMHU POKaMM B OUIBIIOCTI pe-
KOMEH/Ialliil, € BUOIpKOBIii TiAXil 10 MTOCTiKeHHS 3 ypa-
XYBaHHSIM y TOMY YMCJIi CKapr nauieHTa. ¥ JaHUX yMOBax
OOIPYHTOBAHUM € BITPOBAIKEHHSI ILIMPOKOTO TOMYJISILIil-
HOTO CKPUWHIHTY, 1110 BKJIIOYA€E K aHKETYBaHHS BiJBidyBa-
4iB MEIUYHMX 3aKJIaMiB, TaK i JOCTiIKEHHS PiBHS KaJbIIii0
KpoBi 3 Metoro BusiieHHs Nl TIT Ha paHHix, acuMnToM-
HUX CTalisX.

HaBenmeni nmani momo kipkocti BunankiB nlTIT
(puc. 1) cBimyaTh, 110 JaHWI MOKA3HUK 3HAYHO ITiJBU-
mwmBcs 3 2008 p., a motim 1me 6inbire 3 2018 p. Ipote, 3a
MaHWMU JIiTepaTypHy, 3aXBOPIOBAHICTh B YKpaiHi 3aHM>KeHa
He MEHIIIe HiX Y IeCSATKM pa3iB, He3BaXKaloun Ha PO3BUTOK
MiarHOCTUYHUX MOXJIMBocTel. ONHIED 3 TPUUYMH TaKOTO
CTaHOBMIIIA € HEAOCTaTHsSI OOi3HAHICThb JiKapiB CUCTEMU
MPaKTUIHOI OXOPOHU 3M0POB’S. Y TaKOMY pa3i BaxKJIMBUM
dakropoM onTumizallii Moxe cTaTH iCHytoua cuctema Iic-
JISIAUTUIOMHOI (Oe3mepepBHOI) IMiAroTOBKU KanpiB. baxa-
HO, 00 Kadeapu eHIOKPUHOJIOTII TaKNX 3aKjiIamiB Oy
po3TallloBaHi Ha 0a3i eHIOKPUHOJOTIYHMX KIIiHIK i3 Xipyp-
TIYHUMM BiJZIIICHHSIMU, SIKi MAIOTh JOCBi/l Y MOHITOPUHTY
xBopux i3 matojoriero ITII3. Kpim Toro, icHye HeoOXii-
HICTh y CTBOpPEHHi KepiBHMUTBA IJIS JiKapiB-IPaKTUKIiB
1II0/I0 CyYaCHUX ITiJIXO/IiB 1O BUSIBJICHHSI, CTIOCTEPEKEHHSI,
00CTexKeHHSI TaKUX XBOPUX, MiCAsIOoNepaliiHOTO iX MOHi-
TOPUHTY.

BucHoBKMU

1. 3a Bnacunmu ganumu, nl 1T Haituacrinie Bu3Hava-
€ThCS B XKIHOK; CIIOCTEPIra€ThCsl TEHIEHILIST 10 3pDOCTaHHSI
YacTOTU JAHOTO 3aXBOPIOBaHHS B rpyri xBopux 40—49 po-
KiB, 1110 CTa€ BiporigHolo y Bili 50—69 pokiB.

2. XBopi 3 MaHipecTHUM mepediroM 3axBOPIOBAHHS
CTaHOBJIATH 34,63 %, 1110 MiATBEPIKYE HaKT HECBOEYACHOT
nmiarHoctuku nl'TIT y cyyacHiii YkpaiHi.

3. AHKETYBaHHSI € BaXXJIMBUM, 3PY4YHUM, HEiHBA3UB-

HUM, HEAOPOTUM i, OTXKe, JOCTYMHUM ISl 3aCTOCYBAHHS
B aMOyJIaTOPHO-MOJIIKJIiHIYHIM TTPaKTULi METOAOM CKpPU-
Hinry nl'TIT.

4. IcHye HEOOXigHICTb aKTMBi3yBaTH POOOTy Kademp
€HIOKPUHOJIOTI1 3aKJIa1iB MiCISIUILIOMHOI OCBIiTH, CIIpSI-
MOBaHy Ha ITIBUILEHHS 00i3HAHOCTI JIiKapiB CHUCTEMU
MPaKTUYHOI OXOPOHMU 310pOB’s 111010 rarosorii [THI3.

Koudaikr inTepeciB. ABTOpU 3asiBJISIIOTH TMPO BiACYT-
HicTb KOHMJIKTY iHTepeciB Ta BiaacHOi (hiHaHCOBOI 3alli-
KaBJICHOCTI IPH MiArOTOBIIi 1aHOI CTaTTi.

Indopmanisa npo dinancyBanHs: CTaTTs MiArOTOBJIEHA B
pamkax OroKkeTHOro hiHaHcyBaHHsI HallioHanbHOI akane-
Miil MenuuHuX HayK Ykpainu. [1poTokon Komicii 3 GioeTu-
k1 Ne 9 Bix 26.05.2020.

BinomocTi o010 BHECKY B MiATOTOBKY POOOTH KOXKHOIO 3
aBTopiB: Kapauenyes I0.l. — KepiBHUIITBO, KOHTPOJIb i pe-
HeH3yBaHHs cTartTi; Cazonoe M.€. — KOHLEMLIs i fu3aiiH
TOCTiIKeHHS, 30ip, aHai3 i iHTepIpeTallisi TaHuX, HaTu-
CaHH CTatTi; Xaziee B.B. — BUBYEHHS JIiTepaTypu 3a Te-
MOI0, aHaJli3 i1 00poOKa matepiany; Aybosux B.M. — 30ip,
aHaJli3 i iHTepripeTallist JaHUX, HAITMCAHHS, pelaryBaHHs
11 ocTaTOYHE 3aTBEepIKeHHs cTaTTi; lonuaposa O.A. — aHa-
JIi3 ¥ iHTepIIpeTalisi JaHWX, HAMCaHHS i pearyBaHHS
crarti; fonkansoea I.B. — aHaii3 Ta iHTepIpeTallis JaHUX.
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Diagnosis and treatment of primary hyperparathyroidism
(20 years of own experience and literature review)

Abstract. Background. Currently, primary hyperparathyroidism
(pHPT) is the third most common endocrine disease after thyroid
gland pathology and diabetes mellitus. Untimely diagnosis leads
to a severe course of the disease with the development of disabling
deformations — osteoporotic fractures, recurrent stone formation
in the urinary tract, gastrointestinal bleeding, etc., as well as to an
increased risk of premature death. The purpose of the study is to
assess the dynamics of detection of thyroid disease (thyroid) for
the period 2000—2019. Materials and methods. Since 2000, based
on the surgical department of the clinic of the State Institution
“V. Danilevsky Institute for Endocrine Pathology Problems of the
National Academy of Medical Sciences of Ukraine”, 205 surgeries
have been carried out for pHPT (in 188 women and 17 men: 91.7
and 8.3 %). Results. Since 2008, there has been a steady increase in
the number of cases. The incidence of pHPT in women increases
with age and becomes significantly higher at the age of 50—69 years.

At the same time, the gap between women and men is widening,
the reason for which needs to be studied. The proportional ratio
of the number of patients with asymptomatic and clinically pro-
nounced course persists for 20 years and is approximately 2 : 1. In
countries where blood calcium screening has been introduced, the
proportion of asymptomatic forms reaches 80 %. The obtained data
confirm the fact of untimely diagnosis of pHPT in Ukraine, which
requires the introduction of large-scale population screening in the
form of a questionnaire survey and study of serum calcium. Con-
clusions. A positive contribution to the timely detection of pHPT
can be made by activating the work of postgraduate (continuous)
education institutions in this direction, primarily the departments
of endocrinology based on endocrinological clinics with surgical
departments.

Keywords: primary hyperparathyroidism; screening; question-
naires
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benopycckui rocyAQpPCTBEHHbIN MEAVNLIMHCKUA YHUBEpCuUTeT, . MMHCK, Pecrlybavka beaapych

dakTop pocta PmnbpobéaacTtos 23 n 6enok Klotho:
OLLeHKd poAn B $OPMUPOBAHUMN BTOPUYHOTO
rmnepnaparmMpeosda y NnauueHToB C PA3AMYHbIMU
CTAOANSAMM CHMKEHUS PYHKLMU NOoYeK

Pe3tome. AktyanbHocTb. BropuyHbivi runepnapatipeos (BITIT) — yHuBepcanbHOe 0CIOKHEHNE XPOHUYECKO
60se3Hu rnovek (XbI), BepoATHOCTb pasBUTUSI KOTOPOIro HapacTaeT Mo Mepe CHYXXEeHWUS o4YeYHOM hyHKUMN. B Ha-
crosLyee Bpems BITIT paccmaTpmnBaeTcs B KOHTEKCTE MUHEPASIbHbIX Y KOCTHbIX HapyLUEHW, acCoLmMmpoOBaHHbIX
¢ XbI (MKH-XBI1). MKH-XBI1 Bknto4arot, nomummo BITTIT, HapyLueHns ¢hocghOpHO-KasibMeBoro o6MeHa, KocT-
HYt0 Natosiormio U MeTacTaTu4eckyto KasbUuuukauuo, KOTOpble ONpeaenstoT He6aronpusiTHble UCXoabl 3a-
6onesanus. Llenb uccnepoBaHnss — OLEHUTb CbIBOPOTOYHbIE KOHLEHTpaumn haktopa pocta ¢mbpobriactos
(FGF-23) u Klotho y naymeHToB ¢ pasnundHbivmu ctagusammn X6l n nx B3anmocssass ¢ BITIT, ypoBHemM ButammHa
D v nokasatensimu ghocghopHO-KasibLieBoro 06MeHa y naLmeHToB C Pa3/IMyHOM CTENeHb0 CHUXEHNS (OyHKLMN
rno4yek. MaTtepunanbl u metogbl. Y 229 nayneHToB C pas/inyHbIMU CTaaUSMN XPOHNHECKOU 60/1€3HU noYeK v 40
yesnoBek 6e3 npusHakoB XbI1 oueHeHbl CbiIBOPOTOYHbIE KOHLUEHTpaumn: FGF-23, 6enka Klotho, naparropmoHa
(MTT), 25(0OH)D, kanbums n gpocpopa. Pesynbrartsl. [ns naymeHToB ¢ XBI1 xapakTepHbl rurneprpoayKums ry-
moparsnbHoro ¢gpochatoHnHa FGF-23 n gegpuuynt 6enka Klotho, KoTopble HapacTarT no Mepe ycyrybneHus no-
Ye4HOV HefoCTaToO4YHOCTH. YcTaHoBeHa 3HaqYmmas B3anmocssdb FGF-23 ¢ yposHsamu [T n ¢pocchopa kposu;
6erska Klotho — ¢ Bo3pacTom rnaymneHTa v CbiIBOPOTOYHbIM ypPOBHEM BuTamMmHa D. PaHHUM MapKepom HapyLLeHu
B cucteme FGF-23 — Kilotho sBnsieTcs cHXeHne KoHueHTpaumm 6ernka Klotho, KoTopoe BOSHUKAaeT Ha paHHUX
cragusix XBI v ycyrybnaetcsi npu rnporpeccupoBaHmun no4Ye4Hovi HegocTatoqHoCcTH. CTaTuCTUHECK 3Ha4Ymmas
M accoymmpoBaHHas co BTOPUYHbIM runeprnapaTnpeo3om runeprnpodykumsa FGF-23 sapernctpyposaHa y naym-
E€HTOB CO CKOPOCTbIO Kily604KkoBOM ¢punetpauymm (CK®) meHee 35 mr/muH. BbiBoabl. PaHHUM mapkepom Hapy-
weHwi B cucteme FGF-23 — Klotho siBnsieTcs CHmkeHne KoHUeHTpauumy 6esnika Klotho, koTopoe BO3HUKaeT Ha
paHHux ctagusix XBI n ycyrybnsercsi npy nporpeccupoBaHny MoYe4YHoOV He[oCcTaTo4yHoOCTU. He yctaHoBieHO
B3aumocBsau gegpuynta Klotho u cpopmuposarus BITIT. 1o Mepe CHMKEHUS (OyHKLMM [IO4EeK MOABIAETCA U
HapacTaeT n3bbiTo4qHas npogykuymsa MTI n FGF-23, nporpeccupyeTt runepgocgaremms. 310 JokasbiBaeT naro-
reHEeTUYEeCKY0 B3anMocBsa3b chopmupoBanus BITIT ¢ runepnpogykumei rymopasnsHoro ¢pocchatoHmHa FGF-23,
MOCKOJIbKY MMEHHO AaHHbIN ypoBeHb CK® onpegensiet pocT 1T BbilLe BEpXHeH rpaHuLbl 06LLenonynsaymoHHO-
ro pehepeHTHOro nHTepBana.

KntoueBble cnoBa: ¢aktop pocta ¢pubpobnactos 23; Klotho; xpoHn4eckas 60n1e3Hb Mo4eK; BTOPUYHbIN M-
rnepnapartupeos

BeeaeHue

Bropuunsiit runepnaparupeos (BI'TIT) — ynusepcanb-
HOE OCJIOXHEHUE XpOoHMYecKoil 6osie3Hu moyek (XBII),
BEPOSITHOCTh PAa3BUTHUSI KOTOPOTO HapacTaeT Mo Mepe CHU-
>KeHUs nodeyHoil ¢pyHkuuu. B Hactosmee Bpemst BITIT
paccMaTpuBaeTcsl B KOHTEKCTE MUHEPAIbHBIX U KOCTHBIX
HapyuieHuit, accouuupoBaHHbix ¢ XbIT (MKH-XBIT).

MKH-XBII Bxmoyator, momumo BITIT, nHapymeHus
(bochopHO-KambIIEBOrOo 0OMeHa, KOCTHYIO TTATOJIOTUIO 1
METaCTaTUYECKYIO KaIbLIM(PUKALIMIO, KOTOPBIE OMPEeAeIsi-
10T HeOaronpusaTHble nucxonsl 3adoaeBanusd |1, 2]. [lonu-
maHue natoreHesa pazsutust BITIT u MKH-XBIT no3Bo-
JIUT OTPENeTUTh ONTUMAJbHBINA aJITOPUTM AUATHOCTUKH,
NMPOoMPUIAKTUKY U JIeYeHUS] JTAaHHOTO COCTOSIHUS [3].
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®akrop pocra ¢pudpodiaacros 23 (FGF-23) — rymo-
pasTbHBIN (hOChHAaTOHNH, OTKPBITBI OTHOCUTEJIEHO HelaB-
Ho, B 2000 . B HacTosiiee BpeMsi cuutaetcs, uto FGF-
23 gBisieTcsl Hambosiee BaXKHBIM PETYJISITOPOM YPOBHEM
CcbhIBOPOTOYHBIX (hocdopa (P) u kanbuurpuona [4, 5]. OH
CEKPETUPYETCST OCTEOIIMTAMU U OCTeo0IacTaMu B OTBET Ha
Harpy3Ky docdaraMu UM yBeIUYeHNE COEPXKAHUS Kajlb-
uutpuoa. IopeieHHbl ypoBeHb FGF-23 yBenuuuBa-
eT dKCKpenuio docdara MOYKaMH 3a CYET CHYDKEHUSI €To
peabcopOumu, mytem BosaelcTeus Ha Na-P-TtpaHcnoprep
kaHanbleB [6]. Takke FGF-23 yMeHblaeT akKTUBHOCTh
lo-TUuapoKcuia3bl M, COOTBETCTBEHHO, CEKPEIHIO Kajlb-
LIUTPUOJIA, YTO TIPUBOAUT K CHIDKEHUIO KUIIIEYHON ab-
copbuuu pocdaros [7, 8].

Jna BoznerictBust FGF-23 Ha ero perienTopsl B oykax
¥ MapallUTOBUIOHBIX Kejle3ax Heobxomum 6enok Klotho,
koTophiit siBisieTcst KopaktopoM FGF-23. Klotho n3Ha-
YJaJIbHO ObUT OTKPBHIT KaK IMpearnojaraeMblii TeH-Cynpec-
cop crapeHust. [To3xe OBIIO YCTAHOBJIEHO Y4acTHE DTOTO
6esnka B (hoc(hOpHO-KAIbIIMEBOM rOMeOCTa3e, MeTab0 13-
me mapatropmoHna (I1TI) u xanpuurpuona. Klotho skc-
MpeccupyeTcss B TOYKaX W MapaliuTOBUAHBIX Kejie3ax.
DTOT Mpolecc UHAYLMPYETCs KaabluTpruoaoM. Komrieke
Klotho — FGFR menuupyer apdexrst FGF-23 Ha koctn,
napaluTOBUAHBIC XeJie3bl ¥ 1ouku [3]. Jepuuur Klotho
BBI3BIBACT TunepdochaTeMuIo 1 ycKopsieT cTapeHue. DTu
JIBa Mpoliecca 0Ka3aauch MaTOreHeTUYECKU B3aMMOCBsI3a-
HbI, 3a1epkka docdata nmpu nedpunute Klotho nagyumpy-
€T KOMIUTIEKC U3MEHEHU, TTOMOOHBIX TTPOUCXOISIIINM ITPU
crapenuu [9, 10].

Takum 006pa3oM, KJIIFOUEBBIMU UTPOKAMU B PETYIISIIMMA
oomeHa kanbuusi (Ca) u P gasnsorcst FGF-23, Klotho,
IITT, xanpuutpuon. I1pu stom IITI perynmupyer ypoBeHb
Ca u, ontocpenoBanHo, P, a FGF-23 — ypoBens P u, ono-
cpenoBaHHo, Ca. Cucrema P — FGF-23 pearupyet 6osee
memieHHo, yeM cuctema Ca — [ITIL Heiicreue ITI u
FGF-23 Ha noueunslii Na-P-tpaHcnoprep oIMHAKOBO U
HaIIpaBJIeHO Ha CHIDKeHMe peabcopouum P. B To Xke Bpe-
Msl Ha 00pa30BaHWe KaJIbLIUTPUOJIA OHU OKa3bIBaIOT TMPO-
tuBonoyoxHoe aericteue: I1TI crumynupyer, a FGF-23
nofasisieT. Tak oCyllIecTBsSIeTCS] B3aUMOICHCTBIE MEXTY
romeocrazom Cau P [3—3].

ITpoBeneH psin KITMHUYECKUX UCCIeTOBAHMIA ITO OLIeH-
Ke cbiBopoTouHbIX ypoBHell FGF-23 u Klotho y manueH-
toB ¢ XbBII. [lokazano, uro meauana ypoBHss FGF-23 y
MalMEHTOB CO CKOPOCTbIO KIIyOOYKOBOW (hUJIBTpALIUU
(CK®D) < 20 ma/mun cocraBuia 210 nr/miu [11]. Yera-
HOBJIeHO, 4TO y manueHToB ¢ CK® < 20 mu/MuH ¢ 1o-
BBIIIEHHBIM PUCKOM CEPIEYHO-COCYAUCTOrO COOBITUS
cBs13aH ypoBeHb FGF-23 > 528,5 nr/mi, ¢ moOBBIIIEH-
HBIM PUCKOM HEOOXOAMMOCTHU 3aMECTUTEIbHOM TMovey-
HO#l Tepanuu — ypoBeHb > 311,1 nr/mia. Y aun ¢ CK®
> 30 MJI/MUH TTOBBIIIEHHBII PUCK CEPACUYHO-COCYAUCTOTO
cooObiTUs accouuuposad ¢ FGF-23 > 177,7 nir/mn, 3ame-
CTUTEJbHOM MoYeyHo# Teparuu — > 141,2 nr/ma [11].
CuuTaercsi, 4To rymopaibHblii ¢ocharonun FGF-23 u
ero kogakrop Klotho numeroT BaxkHOe 3HaUE€HUE B PeryJisi-
mun pocdaremun u pazputuu BI'TIT. Bmecte ¢ Tem mo-
JlydeHHbIe JaHHbIe HEAOCTATOUHBI ISl OMpeAeSeHUsT UX
ponu B matoreHesze BI'TIT u dopmupoBanms pekomeHaa-

LIWii TI0 OMpeae/ieHNIO JaHHBIX MoKa3aTelieil B KIMHUYE-
cKoli mpakTuKe. B HacTosIee Bpems TaHHbIE TTOKa3aTeIu
HE BXOIST B KIMHUYECKNE PEKOMEHIALIMHY 110 AUAaTHOCTU -
ke u sedeHuto BI'TIT, pe3ynbraThl OlIeHKHA HOCSIT CYry0o
Hay4YHBII XapakTep.

Ilenbio uccaenoBanusi Obla OLIEHKA CHIBOPOTOYHBIX
koHuentpaunii FGF-23 u Klotho y maumeHTOB ¢ pa3-
mumuHbiMU ctagusamu XBIT m ux B3anmocsg3u ¢ BITIT,
ypoBHeM BuTaMuHa D 1 nokaszatensiMmu ochopHO-Kasb-
LIMEBOr0 OOMEHa Yy MalMEeHTOB C Pa3IMUHOI CTeNeHbIo
CHUXXEHUS (DYHKILIUU TTOUEK.

MaTepuaAbl U MeToAbI

B uccnenoBaHue BKITIOYEHBI 269 YeIOBEK B BO3pacTe
ot 20 mo 80 jneT; cpenHuii Bo3pacT coctaBuia 45,7 £ 14,3
rona (95% AU 42,0—7,3), B Tom yucie 125 myxxuuH u 144
skeHIMHbl. 3 Hux 229 mauuenTtoB ¢ XBIT u 40 nui 6e3
npu3zHakoB XbBII.

1t nepBruyHOro aHanu3a naueHToB ¢ XbI1 paznenn-
JIM Ha 6 TIOATPYIII B 3aBUCHMOCTH OT CTaIuH 3200 BAHUSI:
nepBasg — 48 manuenToB ¢ XBIT 1-2-i1 cT., BTOpast — 36
namueHToB ¢ XBII-3, tpetbst — 52 manuenrta ¢ XBI1-4,
yetBepTast — 30 genoBek ¢ XbBI1-5, He momyJalommx 3ame-
CTUTEJIbHYIO ITOYEYHYIO TepaInio, nsitast — 44 Tuaanu3HbIX
naiuMeHTa, mecrass — 19 mauyeHToB ¢ MOYeUYHBbIM TPaHC-
rmmanraroM. Craauto XBII omnpepensuin Ha ocHOBaHUU
pacueta CK® no popmyne MDRD.

OcHoBHoi1 npuunHoii XbI1 6buta mnabeTndeckass He-
dpomatust: y 101 (44,1 %) maunenta. Cpeau APYrux mpy-
YUH Pa3BUTHS ObUIM XpOHWYECKUIT TIIOMepyJoHedpUT —
57 genoBek (24,9 %), apTepuanbHas THIEPTEH3UST — 23
yenoBeka (10,0 %), BpOXIECHHBbIE aHOMAIMKM DPA3BUTHUS
MOYEBBIX ITyTell (MOJUKUCTO3 TTOYEK, TUIOIUIa3Us I10-
9ek) — 22 yesoBeka (9,6 %); ocrasiuecs 11,4 % coctaBu-
JI XpOHUYECKUI TTueioHepuT, MoueKaMeHHas1 60JIe3Hb,
WHTEPCTUIIUATBHBIN He(PPUT.

B chIBOpOTKE KPOBM YYaCTHUKOB HMCCIEI0BAHUS OTpe-
nensiin koHeHtpauuu: FGF-23, 6enka Klotho — Ha 1o-
JIyABTOMAaTUYECKOM MMMYHO(GEPMEHTHOM  IJIallleYHOM
anamm3atope BRIO ¢ ucmonp3oBaHmeM KOMMeEpPUYECKUX
HabopoB Wuhan Fine Biotech Co., Ltd; I1TT, 25(OH)D —
Ha aBTOMAaTUYECKOM MMMYHO(GEPMEHTHOM aHaju3aTope
COBAS 6000 e601 ¢ wucrnoib30BaHMEM KOMMEPYECKUX
HabopoB Roche Diagnostics; Ca, P — Ha aBromMaTuye-
ckoM ounoxumuueckom aHanuzatope COBAS 6000 ¢501 ¢
WCITOIb30BAaHUEM KOMMEpPUYECKMX HabopoB (pupmbl Roche
Diagnostics GmbH.

Uccaenosanue 0100peH0 3THYECKMM KomuTeToM YO
«benopycckuii rocyrapcTBeHHbIii MeTUIMHCKWIA YHUBEPCH-
TeT», MPOTOKOJA Ne 2 ot 15.09.2020 r.

Cratuctuyeckasi 00padoTKa JaHHBIX TPOBOIMIACH C
WCITOJIb30BAaHMEM METOJOB OTMCATEbHON CTATUCTUKK
(maHHBIE TIpeaCcTaBIeHbl B BUAE MeIWaHbl U MEXKBap-
TuabHoro uHrepnaia, Me (LQ-UQ)), meTonoB cpaB-
HeHust cpenHux BeanynH (U-tect Mann — Whitney,
H-tect Kruskal — Wallis, ANOVA), noneii mpusHa-
koB (Fisher exact test), KOppelsIIMOHHOTO aHalu3a
(Spearman rank correlation), perpecCMOHHOTO aHa-
nu3a. Paznuuusa cuMTanu CTaTMCTUYECKW 3HAYMMBIMU
pu p < 0,05.
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PesyAbTaThl

Pesynbrarsl olleHKM moKa3aTesieil KpoBU B 0011eil KO-
ropte nauueHToB ¢ XBII u y nun 6e3 XBI1 npeacraBieHbl
BTaOm. 1.

Kak cBUAETeNbCTBYIOT MOJYYCHHbBIC JaHHbIC, Y Taly-
entoB ¢ XBII yposuu FGF-23, IITT, ¢ochopa nocToBep-
Ho BhIIIe, a 6enka Klotho, Butamuua D u Ca — mocroBep-
HO HUKE, YeM B KOHTPOJILHO TpYyIIIIE.

B cooTBeTcTBUM ¢ MHCTPYKIMSIMU TPOU3BOAMTENCH
Ha0OpOB IS 1aOOPATOPHOTO OIpeaeeHUs] TaHHBIX I0-
Kazaresneil pedepeHTHble nMama3oHbl JAaHHBIX ITOKa3a-
TeJieit B oO1Iel rmoryisiiuu coctapisttoT wist FGF-23 31—
200,0 nir/ma, misa Klotho — 897—1585 nir/mut.

V mmu 6e3 XBI1 konuenTpaunu FGF-23 Haxommmmich
B npenenax peepeHTHOro nHTepBajia B 97,4 % ciydaes, a
y naureHToB ¢ XBIT — meHee yem B 50 %. B 1ienom B Ko-
ropre nauueHToB ¢ XbIT yactora Bctpeuaemoctn FGF-23
Boiire 200 ir/mi coctaBuia 46,4 %, a y nui 6e3 XBIT —
2,6 % (x> =31,788; p=<0,0001).

IIpencraBiaeHHbIl ITpOoM3BOAUTENIEM pedepeHTHHIN
uHtepBan Oenka Klotho He moarBepausics B Haliem
HCCIIEOBAHUM, TTOCKOJBKY ¥ 95 % null KOHTPOJbHOMI
rpynmnsl ypoBeHb Klotho coctaBun < 897 nr/mi (3asB-
JICHHBI HUXXHUI Tipenes pedepeHTHOTO MHTEepBaja).
DT0 TpebyeT BHYTPMUJIAa00pATOPHOIO YCTAHOBICHUS pe-
¢depeHTHOTO MHTEepPBaia, KOTOPbI OOBIYHO COCTABIISIET
oT 3% no 97% TpOLEHTWIS 3HAaYCHUIA, MOJYyYEeHHBIX
B KOHTPOJIBHOM Tpyrmme. B HalleM MccaeqoBaHUU 3TO
10,0—983,0 nr/mi.

Pesynbrathl aHaiM3a MCCIEIOBAaHHBIX TMapaMeTpOB B
MOArpyInax MNalueHTOB ¢ pa3nuyHbiMu cTaausmu XbII
MpencTaBieHbl B Ta01. 2.

CorytacHO TIOJTy9eHHBIM HaMU JTaHHBIM, y BCeX Tallv-
eHToB ¢ XbBII, BHe 3aBUCMMOCTU OT HAJIMYUS U CTETIEHU
BBIPDAXKEHHOCTH CHIDKEHMST (DYHKIIMM TOYeK, Habsoma-
ercst geuuut 25(OH)D u 6enka Klotho. Dto Hanbonee
paHHUE TyMOpaJbHble MapKepbl HapylIeHU B cHCcTeMe
[Tl — 25(OH)D — FGF-23 — Ca — P. ¥ nauueHTos ¢
KJIMHUYECKU 3HAUMMBIM CHIKEHMEeM (DYHKIIMM MOYeK Ha-
omopaetrcsa runeprponykuus I1TI, FGF-23, camxenne
ypoBHs Ca u npupoct P.

VY nuanu3HbBIX TALMEeHTOB 3aperMCcTPUpOBaH 3HAUM-
MBIl POCT CHIBOPOTOUYHBIX ypoBHe# kak FGF-23, tak u
Klotho. B otHomenun FGF-23 310 MOXeT ObITb Kak
CJIEICTBUEM TIPOIOJIKAIOIENCS] TUTIEPITPOAYKIIUY, TaK 1

3aMeVIEHHOM Aerpagaluu JaHHOTo renTtuaa. [1ockoabky
XBII acconumponaHna ¢ aeduiurom Klotho, moBsiieHue
ero KOHIIEHTpallud B KPOBU Y JMAJM3HBIX TMAIMEHTOB,
BEPOSITHO, CBSI3aHO C HapyllIeHWEM Ierpajaluy U 3JIUMU-
HaIUU.

B cootBercTBUuM ¢ pekomeHpaimsimu BO3, DHpokpu-
Hojornueckoro odmecrBa CIIA mpeniaraercst cauTarh Jie-
uumrom ButamuHa D ypoens 25(OH)D Huke 20 Hr/mu,
TSDKEIbIM  TeuuuToOM — Hiuke 10 Hr/Mjia, HopMajb-
HBIM CUMTaTh ypoBeHb BuTaMuHa D 30 Hr/Ma u Bbille
[12]. B orHouieHuu mnokazateneil ¢hochopHO-KaabLu-
eBoro oomeHa y nauueHToB ¢ XBIl B HacTosiiiee BpeMs
npenjaraeTcs MPUMEHSITh OOIIEIONYISIIIMOHHbBIE pede-
penTHble uHTepBanel: Ca — 2,1—2,6 Mmosb/1, P — 0,8—
1,45 Mmoab/11.

Pesynsratsl ananusa pacnpoctpaHeHHoctyd BITIT, uz-
onitka FGF-23, mepuunra Butamunua D, runepdocdare-
MMU, TUTTOKAJIBIIMEMUHU U TUTIEPKAJIbLIMEMUU TIPEICTaBIIC-
HbI B Ta0J1. 3.

B nenom mo rpymme BITIT 6but yeranosien y 30,1 %
nauveHToB ¢ XbBII, npu 3Tom nosbiieHue ypoBHs [ITT
BBIIIIE BepXHEW TI'paHMIIBI OOLICTTONMYISIIMOHHOTO pede-
pEeHTHOro WHTepBaja (65 Tr/MiT) 3aperMcTpUpPOBAHO Y
64,6 % marmenTtos ¢ XBII. JIs BIpaXXeHHOTO CHUKEHUS
dbyuxkuuum nouek nipu XBIT xapakrepHbl runepdocdare-
MUSI, TSDKeablil aeduuut BuTaMuHa D, runeprnpoayKius
FGF-23.

Hns ananu3za B3aumocssizu ¢ [1TI v pazsutuem BITIT
OBLTO IIPOBEIECHO CpaBHEHME YPOBHE! r'yMOpaabHBIX (poc-
(baTroHMHOB B Tpymnmnax MalMeHTOB, B KOTOPBIX YCTAHOB-
JIeHbl pas3iuyHble Kputepuu nuarHoctuku BITIT, mpu
pasfesieHn Ha TOATPYIIITBI ¢ HAJTUYMEeM WA OTCYTCTBHU-
eMm BITIT u pacuetom koadduiimenta Koppenasiuuu. Pe-
3yJIBTATHI TIPENICTaBICHBI B Ta0JI. 4.

CpaBHeHUE TIOATPYIT C HaJIMYMEM U OTCYTCTBUEM
BI'TIT mokazano, 4yTo B rpymnmnax 2, 3 MenuaHbl YPOBHEN
FGF-23 nocrosepno Beiiie y nameHtoB ¢ BITIT. B rpym-
nax 1 (mamuentsl ¢ CK® 6onee 35 mi/mMuH) u 4 (1ua-
JIU3HBIEC TTAIMEHTHI) TaKast TEHASHIINS TaKKe TTPOCIeKUBa-
€TCs1, OJTHAKO Pa3JIMUMS CTATUCTUYECKU HE3HAYUMBI.

AHanu3 chIBOPOTOYHBIX KOoHIIeHTpaluii Klotho B mox-
rpynnax ¢ HanuuueM u orcyrctueM BITIT BoissBua pas-
HOHampaBleHHbIE U3MEHEHUS U HE MO3BOJIUI YCTAHOBUTD
3HAYMMOM B3aMMOCBSI3U JAaHHOTO TTOKa3aTesIsI C pa3BUTHEM
BI'TIT.

Ta6bnuya 1. Noka3arenn y naymeHToB ¢ XBIT n B KOHTponibHOM rpynne

Me (LQ-UQ)
n 6e3 XBIN U-tect
flokasarent NETEERTEE 24200, (rpyrrnLLacpe:BHeHun) MahHa — YuTtHu
n =229 n =50 ’

FGF-23, nr/mn 160,6 (11,3-812,9)

83,4 (39,9-101,4) U = 3352,5; p = 0,020

Klotho, nr/mn 15,7 (2,6-59,0)

29,9 (21,4-112,7) U =1785,5; p = 0,001

MTr, nr/mn 158,9 (62,6-382,1)

43,6 (33,2-54,7) U = 6088,5; p = 0,000

25(0OH)D, Hr/mn 13,9 (7,6-22,9)

22,1 (19,2-27,6) U = 6924,5; p = 0,000

Ca, mmonb/n 2,4 (2,2-2,6)

2,4 (2,4-2,5) U = 14867,0; p = 0,026

P, MMOMb/N 1,6 (1,2-2,2)

1,1(1,0-1,2) U =7221,5; p = 0,000
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Ta6nmya 2. AHanu3 rnokasartesies B rpynnax naymeHToB ¢ pa3nndHbivmmy ctagmusamm XbI,
Me (LQ-UQ)
S FGF-23, Klotho, nTr, 25(0H)D, Ca, P,
Py nr/mn nr/mn nr/mn Hr/Mn MMOJIb/N MMOJb/N

83,4 29,9 43,6 22,1

0(K) (39,9-101,4) | (21,4-1127) (33,2-54,7) (19.2-27,6) |24(24-25)|1.1(1,0-1.2)
74,9 21,9 37,6 19,9

TXBI-1-2) | (833848 | (25-107.4) (255-56,1) | (17.5-25,6) |24(23-25)|1,1(1,0-13)
455 19,0 53,7 17,3

2 (XBr1-3) (7,3-216,7) (2,6-52,2) (31,5-81,8) | (103-230) |24(28-25 | 1.1(1,0-1.3)
193,9 6,6 151,7

3 (XBI-4) (11.1-615.8) (3.9-22.9) (100.5515,4) | 10:2(6:9-18.1) | 23 (22-2.4) | 1.3 (1,1-1.4)
160,6 20,9 281,6 9,8

4 (XB-5) (19,3-862,2) (4,1-38,9) (182,1-396,0) | (5,0-151) |22 (&1-2.3)]16(1,4-18)
966,9 1,9 279,3 14,6

5(XBM-50) | 5330-1000,0) | (1,72-659,8) | (106,8-691,5) | (9,4-34,4) |24 (2:4-2.6)|2.2(1.8-27)
103,4 17,5 97,9 12,6 1,2 (0,9-

6(T) (9,1-1000,0) | (1,1-149,6) (47,1-158,9) (5.2-17,1) |24@825) | Y 55

H-kputepwuin

Kpackena — H = 30,28; H=1,53; H = 207,18; H =55,11; H=36,93 | H=33877;

Yonnuca p = 0,000 p = 0,908 p = 0,000 p = 0,000 p=0,000 | p=0,000

(rpynnbl 1-6)

U = 883,0; U =723,5; U = 1558,0; U=1328,5; | U=1543,0; | U=1703,5;
= (L rp. 1 p = 0,655 p = 0,065 p = 0,262 p = 0,052 p=0229 | p=0844
I
23 U =661,5; U = 406,5; U = 1386,0; U=10785 | U=16615 | U=1740,0;
gs |fp-2 p = 0,669 p = 0,034 p = 0,015 p = 0,000 p=0,310 | p=0,541
OO
°3 U = 763,0; U =273,5; U = 266,5; U = 1042; U=1861,0; | U=1767,5;
o g s Mp.3 p = 0,047 p = 0,000 p = 0,000 p = 0,000 p = 0,000 p = 0,000
o=
g; S U = 383,0; U = 230,0; U =30,0; U = 308,0; U=629,5; | U=258;5;
23 Mp. 4 p = 0,038 p = 0,029 p = 0,000 p = 0,000 p=0,000 | p=0,000
n
© 2 o5 | U=2580; U=113,0; U = 2079,5; U=2809,5 | U=84250; | U =693,5;
2g P p = 0,000 p = 0,436 p = 0,000 p = 0,003 p=0,670 | p=0,000
(3]

o2 U = 323,0; U=39,0; U = 344,5; U = 358,0; U=747,0; | U=7455;
© |Tp.6 p = 0,439 p = 0,344 p = 0,000 p = 0,000 p=0,126 p=0,187

Ta6bnuuya 3. Yacrota Bctpeyaemoctu (%) BI'TIT, nabbitka FGF-23, nechuynra sutammuHa D, runiepghoccharemum,
runokanbynemMmmn u ruriepKasabLymemMmm

FGF-23 25(0H)D | 25(0OH)D P Ca Ca
Moarpynna BroT > 200 nr/mn | < 20 Hr/mn | < 10 Hr/Mmn | > 1,45 mmonb/n | < 2,1 MMmonb/n | > 2,6 MMonb/n
0 (K) 8,3 2,6 30,0 3,3 0,0 0,0 3,3
Bce naumen-
o1 ¢ XBIM 30,1 46,4 68,1 33,3 56,0 9,3 19,3
1 (XBN-1-2) 15,3 33,3 51,8 12,5 5,2 0,0 16,9
2 (XBI-3) 27.4 30,6 59,0 23,0 11,3 1,6 11,3
3 (XBMN-4) 37,6 49,0 78,4 495 19,8 7,9 11,9
4 (XBI1-5) 14,0 42,9 88,5 51,9 67,3 17,9 7.1
5 (XBM-50) 32,9 75,0 61,4 26,8 88,7 12,0 27,1
6 (T) 38,7 421 76,7 36,7 30,0 6,5 12,9
Pasnuyuns
Mexay rpyn- | 2 =184 | x2=218 ©=274 | ¥=36,0 ¥ =302,6 ¥ =183 2 =239
namu 1-6 p < 0,01 p < 0,01 p < 0,01 p < 0,01 p < 0,01 p < 0,01 p < 0,01
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Tabnuya 4. AHanus cogepixaHusi rymoparsibHbiX ¢hoc¢haToOHUHOB B KPOBU NMaLNeHTOB B rpynnax
B 3aBUCUMOCTHU OT Hann4umsi unv orcytcteusi BIrriT

KoadhchbuumeHT Koppensauum
Me (Q25-Q75
Mpynnbl Moarpynnbi ( ) ¢ yposHem MNTI
FGF-23, nr/mn Klotho, nr/mn FGF-23 Klotho
Mpynna 1 BT+ 91,4 (6,5-427,4) 51,7 (15,3-79,6) 0,157 0,073
(CK®
> 35 M/MuH) BIMT- 72,6 (12,9-332,6) 12,7 (2,0-56,5) -0,148 0,003
U = 563,5; U =357,0;
Pasnua p=0,118 p=0,140
lpynna 2 BIMT+ 188,6 (11,1-580,1) 6,3 (3,0-24,7) -0,236 -0,296
g%ﬁ% MIT/MUH) BIMIT— 95,1 (6,9-474,1) 9,3 (4,1-63,5) —-0,031 -0,203
U=417,0; U =138,0;
Pasznunuunsa D =0,045 D= 0,547
Mpynna 3 BT+ 402,8 (58,5-848,6) 214,0 (20,0-1157,0) 0,400 0,500
(<C1K5¢MH/MMH) BMMT- 160,6 (25,8-909,1) 20,3 (1,8-35,0) 0,009 0,071
U = 250,0; U=38,0;
Paanuunsa D = 0,049 p=0,101
Mpynna 4 BT+ 1000,0 (307,7-1000,0) 1,9 (1,9-1,9) 0,352 -
(Ananuatibie  pry 933,8 (196,0-1000,0) | 330,7 (1,7-659,8 0,142 0,485
nauyeHTb) - 8 (196,0- ,0) .7 (1,7-659,8) -0, ,
U =193,5; U =0,00;
Paanuuns b= 0,839 D =0,00
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PucyHok 5. 3aBucumoctsb Klotho u 25(0H)D

Hanee nist yrouHeHust B3auMocssseit FGF-23 u Genka
Klotho ¢ apyrumu nccieqoBaHHBIMU MapaMeTpaMu IIpoBe-
JIEH KOPPEeJISIIMOHHbIN aHaiun3 1o Metoay CrimpmeHa. Ycra-
HOBJIEHa CTaTMCTUYECKU 3Hauumasi B3aumocBsizb FGF-23
C CBHIBOPOTOYHBIMHU YPOBHSIMU CIEAYIOIINX TTOKa3aTesIei:
kpeatuHuH (r = 0,33), CK® (r = —0,16), I1TT (r = 0,17),
P (r = 0,23); 6enka Klotho: Bo3pact (r = —0,17), Kpeatu-
HuH (r = —0,16), CK® (r = 0,21), nepuuut ButamuHa D
(r = —0,17). Ananu3 noarBepaua B3aumocBs13b FGF-23 co
CTEIEeHbI0 CHIDKEHMS TTO9euHO (pyHKIMK, ypoBHaMmuU [TTIT
u docpopa kposu. Conepxkanue oenka Klotho cBsizaHo ¢
Bo3pacTtoM, ypoBHeM CK® u BbIpaskeHHOCTBIO jaeduimra
ButamuHa D. /{151 oToOpaxkeHust HanboJiee 3HaYMMbIX B3a-
MMOCBSI3e1 ITOCTPOeHbI TpadpuKy TUHEMHON perpeccuu, Ko-
TOpbIe TIPeICTaBIeHbI Ha puc. 1—6.

O6cyxaeHue

Kaxk n3Bectno, BI'TIT y manuentoB ¢ XbBII ycranasiu-
BaeTCs TIPU TMPEBBIIIICHUN CHIBOPOTOYHBIM ypoBHeM TTTT
BEepXHel rpaHulbl pe)epeHTHOrO MHTEepBaJia, Orpeie/eH-
Horo ¢ yyeToMm ctaauu XBI1. B HacTosiee BpeMs HesICHO,
kakoit uHTepBan ypoBHs [1TT cienyer cunrath HopMaib-
HbIM nipu ctaausax XBII 3, 4, 5. OyeBunHo, yTo nipu 1-it u
2-i1 cragun XBI1 rpaHuiibl HOPMBI He OyIYT OTJIMYATHCS OT
o0I1Ie momyJIsSILMu.

B pexkomenmaumsx National Kidney Foundation
Dialysis Outcomes Quality Initiative (K/DOQI) [13, 14]
npeiaraeTcss CYMTaTh HOPMAIbHBIM WHTEPBAJIOM YPOB-
Ha [ITT mgng manmentoB ¢ XBII-3 35—70 nr/mn, npu
XBbIT-4 — 70—110 nir/mur; mpu XBIT-5 — 150—300 1ir/mut.
B 60onee mo3mnmx pekomennanmsix Kidney Disease: Improving
Global Outcomes [15] mpemIokeHO cYyUTaTh HOPMAILHBIM
unHtepBall ypoBHs [TTT ot 2- 1o 9-KpaTHOTrO MpeBbIIECHUS
BEpPXHEH TpaHULIbl OOIIETIONYJISIIIMOHHOTO pPe(epeHTHOTO
nuanasoHa, T.e. 130—585 nir/min. MnTepsan pist XBIT 3—4-it
CTaIM TAaHHBIMU PEKOMEHIAIIUSIMU OTIpee/ieH He ObLIT.

B HacTosiiiee BpemMsi eIMHOE MHEHUE O TaKUX Tpa-
HUIIaX OTCcyTcTByeT. Panee mus1 ompemeneHust pede-
penTtHoro uHTepBana [ITI y mauueHTOB ¢ pa3audHbI-
mu ctaausimu XBII Hamu BrmepBble ObLI HMpUMEHEH
HEWpOCEeTEBOM aJlTOPUTM, METOMA KJacTepusamuu 0e3
yuurtens. [lonyyensl paHHble, yTO comepxaHue [1TI

PucyHok 6. 3asucumocTtsb Klotho n Bo3pacta

MMOJHUMAETCS BBIIIe BEPXHEW IPpaHUIIBI peepeHTHOTO
uHTepnaia HopMmbl ipu CK® Huke 35,8 Mii/MuH (aua-
FHOCTHYeCcKast 4yBCTBUTENbHOCTh 90,4 %, cneuuduu-
Hocth — 71,4 %) [16, 17].

‘YcTaHOBJIEHO, YTO HYKHUM Mpenes peepeHTHOTo MH-
tepBana [ITI He umMeeT 3HAUMMBIX pa3IW4uii KaK B Kja-
cTepax, Tak M B IPYIMNax MalueHTOB ¢ Pa3IMYHbIMU CTa-
musmu XBII. BaxkHoe 3HaueHUe MMeeT BEpXHUU IIpenes
pedbepentHoro uHtepBaia I[1TI, KoTopelii y manneHTOB
¢ CK® < 35 omimnuaercst OT OOLICIOINYJISIUOHHOrO [18,
19]. Bbumn caenaHbl BBIBOBI, YTO BEPXHUE mpenen pede-
pentHoro uHTepBasia ypoBHs IITI y mauuentos ¢ XbBII,
CK® > 35 mui/MUH cOBITafaeT ¢ OOIICTIOY/ISIIIMOHHBIM;
st maueHToB ¢ XBIT, CK® 15—35 myi/MuH — cocrtas-
et 185 nr/mn (B 3 pasa mpeBbIlIaeT OOIICIIONYJISIIY-
oHHbIN); g nanueHToB ¢ XBIT, CK® < 15 mu/MuH —
500 rir/mut (B 7,5 pa3a mpeBbIILIaeT OOIICTIONY/ISILIMOHHBIIT).
JlaHHBIe KPUTEPUM OBLIM MPUMEHEHBI ISl TMATHOCTUKU
BI'TIT B HacTosilieM MCCIEIOBAHUNA.

BbiBOADI

1. Ina nammentoB ¢ XBI1 xapakTepHbI rureprnpomayKk-
1us rymopaibHoro gocparonuna FGF-23 u pedpunur
oenka Klotho, koTopble HapacTalT Mo Mepe yCyryoaeHust
MOYEYHON HEAOCTATOYHOCTH.

2. Y manmenToB ¢ XBI1, BHe 3aBUCMMOCTH OT HAJIMIMSI
U CTETNeHU CHIXEHUs (GYHKIMKU TOYEK, COJAepKaHUe B
kpoBu ButamuHa D u Genka Klotho mocroBepHO HUXKeE,
yeM y suil 6e3 XBIT.

3. YcraHoBjeHa 3HAauMMasl MOJIOXUTENbHAsl B3aMMO-
cBs13b FGF-23 ¢ yposusamu I1TIN u pocdopa KkpoBu u oT-
punatenbHas — 6enka Klotho ¢ Bo3pacTomM manueHTa U
CHIBOPOTOYHBIM YPOBHEM BUTaMMHa D.

4. PananM Mapkepom HapyieHuii B cucteMe FGF-23 —
Klotho saBasieTcst cHukeHue KoHleHTpauuu 6enka Klotho,
KOTOpOe Bo3HMKaeT Ha paHHux ctagusx XBI1 u ycyryomsa-
€TCsl MPU TMPOrpecCUpPOBAHUU MOYEUYHON HEAOCTATOYHO-
ctu. He ycranoBneHo B3auMocBsidu nedpunnta Klotho u
dopmuposanust BITIT.

5. I1o Mepe cHukeHUsT PYHKIMU TTOYEK MOSIBISIETCS U
HapacTtaeT n30brtouHas mponykuus [ITT u FGF-23, mpo-
rpeccupyet runepdocdareMus.
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6. CraTricTiuecKu 3HauMMasl rureprnpoaykims FGF-23
He 3apeructpuponaHa y narueHToB ¢ XbII-1, -2, -3, a y na-
1meHToB ¢ CK® MeHee 35 MJ1/MUH 3HAYMMO acCOLIMUPOBaHa
¢ BI'TIT. 3to noka3piBaeT MaTroreHeTUYeCKylo B3aUMOCBSI3b
dopmupoBanusi BITIT ¢ runepnpoayKieii ryMopaJibHOTO
¢docharonnnHa FGF-23, mockoabKy UMEHHO JaHHbBIM ypo-
BeHb CK® ormpezenster poct ITTT BbIlle BepxHeil TpaHUIIbI
001LENONyJIILIMOHHOTO pehepEeHTHOTO MHTEPBAIA.

Kondymkr uHTepecoB. ABTOPHI 3asIBISIIOT 00 OTCYTCTBUM
KaKOro-amoo KoH(IMKTa MTHTEPECOB U COOCTBEHHOM (pMHAH-
COBO¥ 3aMHTEPECOBAHHOCTH TIPY TTOTOTOBKE TAHHOM CTaThU.

Nudopmanusa o punancupoBanuu. Pabora BbImoHE-
Ha B paMKax IpoekTa «Pa3paboTaTh U BHEIPUTH METOIBI
NUArHOCTUKU U JIEYEHUS TOPMOHAJbHBIX HAPYIIEHUN Y
MalMeHTOB C XPOHUYECKO O0JIe3HBIO TTOYeK» rocynap-
CTBEHHOW HayYHO-TEXHUYECKOil mporpamMmbl «HoBbie
METOABI OKa3aHUs MeIULMHCKON nmomoriuu, 2016—2020
rojibl», oanporpamma «BHyTpeHHUe 00Ie3HN».

Nudopmanusa o BkIage Kaxiaoro astopa. Kapiao-
éuu H.B. — c6op m 0oOpaboTKa MaTepuaja, aHaau3 II0JIy-
YEeHHBIX JaHHBIX, HanucaHue Tekcta; Moxopm T.B. — KOH-
LTS ¥ TU3aiftH UCClieIOBaHMSI.
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Fibroblast growth factor 23 and Klotho protein: assessment of the role in the development of secondary
hyperparathyroidism in patients with various stages of chronic kidney disease

Abstract. Background. Secondary hyperparathyroidism (SHPT)
is universal complication of chronic kidney disease (CKD), the
likelihood of which increases as renal function decreases. Cur-
rently, SHPT is considered in the context of mineral and bone
disorders associated with CKD. Mineral and bone disorders as-
sociated with CKD include, in addition to SHPT, disorders of
calcium-phosphorus metabolism, bone pathology and metastatic
calcification, which determine poor outcomes of the disease.
The purpose of the study was to evaluate the serum concentra-
tions of fibroblast growth factor (FGF) 23 and Klotho protein in
patients with various stages of CKD and their relationship with
SHPT, vitamin D levels, and calcium-phosphorus metabolism in
patients with varying degrees of decreased renal function. Ma-
terials and methods. Serum concentrations of FGF 23, Klotho
protein, parathyroid hormone (PTH), 25(OH)D, calcium and
phosphorus were evaluated in 229 patients with various stages of
chronic kidney disease and in 40 people without signs of CKD.
Results. 1t has been shown that individuals with CKD are char-
acterized by overproduction of humoral phosphatonin FGF 23
and Klotho deficiency, which increase as renal failure worsens.
A significant relationship was established between FGF 23 and

Kapaosuy H.B., Moxopr T.B.

the levels of PTH and blood phosphorus; Klotho protein — with
the patient’s age and serum vitamin D. An early marker of dis-
orders in the FGF 23-Klotho system is a decrease in the Klotho
protein concentration, which occurs in the early stages of CKD
and is aggravated with the progression of renal failure. A statisti-
cally significant overproduction of FGF 23 associated with secon-
dary hyperparathyroidism was registered in patients with glomeru-
larfiltration rate lessthan 35 ml/min/1.73 m?. Conclusions. An early
marker of disorders in the FGF 23-Klotho system is a decrease in
the concentration of the Klotho protein, which occurs in the early
stages of CKD and is aggravated with the progression of renal fai-
lure. The relationship between Klotho deficiency and the forma-
tion of SHPT has not been found. As kidney function decreases,
excess production of PTH and FGF 23 appears and increases,
hyperphosphatemia progresses. This proves the pathogenetic re-
lationship between the formation of SHPT and the overproduc-
tion of humoral phosphatonin FGF 23, since it is this glomerular
filtration rate that determines the growth of PTH above the upper
limit of the general population reference interval.

Keywords: fibroblast growth factor 23; Klotho; chronic kidney
disease; secondary hyperparathyroidism

BinopyChKn AEPXKABHU MEANYHUL YHIBEPCUTET, M. MIHCBK, Pecrybaika binopych

dakTop pocTty dibpobaacTie 23 i 6inok Klotho: oLiHKa poAi B $OpMyBAHHI BTOPUHHOTO rinepnaparmpeosy
B NALEHTIB i3 PiSHUMU CTAAIIMU 3HVNXKEHHSA QYHKLIT HNPOK

Pestome. Axmyaavnicme. Bropunnuii rineprniapatupeos (BITIT) —
YHiBepcaibHe YCKJIQIHEHHSI XPOHIUHOI XBopobu Hupok (XXH),
iMOBIpHICTb PO3BUTKY SIKOTO 3pOCTAa€ B Mipy 3HMKEHHS HMP-
koBoi ¢yHKIii. B manmii yac BITIT posrisinaeTbcsi B KOHTEK-
CTi MiHEpaJTbHUX i KiCTKOBUX TOpYIIIEHb, acoliiioBaHux i3 XXH
(MKII-XXH). MKII-XXH wmictsars, kpim BITIT, mopyueHHs
dochopHO-KasblieBoro 0OMiHy, KiCTKOBY IaTOJIOTiIO i MeTacTa-
TUYHY KajbliMdikalilo, siKi BU3HAYAIOTh HECTIPUSITIMBI HACHIIKU
3axBOpIOBaHHSI. Mema docaidxcents — OUIHUTHA CUPOBATKOBI KOH-
nentpauii FGF-23 i Klotho B manieHTiB i3 pisHumu cramisimu XXH
i ix B3aemo3B’s130K i3 BI'TIT, piBHem Bitaminy D i nmokasHukamu
dochopHO-KasbliEBOro 0OMiHY B MAILiEHTIB i3 Pi3HUM CTYNEeHEM
3HIKeHHST (PyHKIT HUpoK. Mamepiaau ma memoou. Y 229 marii-
€HTIB i3 Pi3HUMM CTaIliIMU XPOHIYHOI XBOpoOU HUPOK i 40 ocibd 6e3
o3Hak XXH oliHeHi cupoBaTkoBi KoHleHTpalii: FGF-23, 6inka
Klotho, IITT, 25(0OH)D, xansiito i dochopy. Pesyavmamu. s
nauieHTiB i3 XXH xapakTepHi rinepnpoayKilist FlyMoOpaabHOTo (poc-
daronina FGF-23 i gediuut 6inka Klotho, s1Ki 3pocTaioTh y Mipy
301IbIIEHHS HUPKOBOI HEIOCTaTHOCTI. BcTaHOBIEHO 3Hauylmii
B3aeMo3B’s130k FGF-23 3 pisusamu I1TT i ¢ocdhopy kposi; Oinka

Klotho — 3 BikoM mailieHTa i CUPOBAaTKOBMM piBHEM BiTaminy D.
Pannim mapkepom nopyiets y cucteMi FGF-23 — Klotho € 3Hu-
>KeHHsI KOHLIeHTpallii 6ijika Klotho, 1110 BUHMKAE Ha paHHIX CTaisIxX
XXH i nocuoeTbes Mpu MporpecyBaHHi HUPKOBOI HEJOCTaTHOC-
Ti. CTaTUCTUYHO 3HAYYIIA 1 acoIliiloBaHa 3i BTOPMHHUM Timepria-
patupeo3oM rineprnpoaykiiisi FGF-23 3apeectpoBaHa yB naili€eHTiB
3i mwBKAKicTIO KiyooukoBoi dinbrpauii (LLIK®) menie 35 mi/xs.
Bucnoexu. PanniMm mapkepoM mopyuieHb y cucrtemi FGF-23 —
Klotho € 3HMXeHHsT KOoHLIeHTpallii 6ika Klotho, 1110 BUHUKae Ha
paHHix cTamisx XXH i mocuIoeThesl pu MporpecyBaHHi HUPKOBOL
HenocratHocTi. He BcraHoBIeHO B3aeMo3B’s13Ky aeditmty Klotho i
dopmyBannst BITIT. Y mipy 3HIKeHHST (DYHKIIiT HIPOK BUHUKAE i
3poctae HaguikoBa rpoaykiis [TTT i FGF-23, nporpecye rinep-
docdatemisi. Lle miaTBepmKye MaTOreHETUUHUI B3aEMO3B’SI30K
dopmysannst BITIT 3 rinepriponykui€eio rymopanbHoro (ocdato-
niny FGF-23, ockinbku came 1eii pisens LIIK® Busnauae 3poc-
tanHd [1TI Buille BepXxHbOI MeXi 3arajibHONOMNYJIsALiiTHOTO pede-
PEHTHOTO iHTEpBAIY.

KimouoBi ciioBa: ¢gakrop pocry ¢ibpodnacris 23; Klotho; xpo-
HiyHa XBOp00Oa HUPOK; BTOPUHHMIA TineprnapaTupeos
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Assessment of factors influencing consultations
after bariatric surgery

Abstract. Background. Bariatric surgery programs are recognized as the best alternative for patients
with severe obesity. Many studies conclude that bariatric surgery programs that include these pre- and
postoperative consultations (PPC) by the multidisciplinary team have better overall outcome. The purpose of
the present study was to evaluate factors that affect PPC during a bariatric surgery program in Mexico and
assess the possible impact on the patients’ post-operative course. Materials and methods. In accordance
with the the International Federation for the Surgery of Obesity and Metabolic Disorders guidelines, all patients
included were between 18 and 65 age when bariatric surgery was performed. Preoperative assessment of
patient eligibility for bariatric surgery included consultation with the main surgeon, a dietician, an internist,
and a psychologist. If non-eligible cases were detected, these issues were addressed and fully treated before
surgery was considered. Results. A total of 110 patients were included in this study. Eighty-one (74 %)
patients were women and 29 (26 %) were men. We observed that women had significantly more consultation
attendance than men (54.3 % versus 24.1 %, p = 0.005). Patients with higher initial BMI had significantly
more consultation attendance than those with lower BMI (42.9 kg/m? versus 38.6 kg/m?, p = 0.007). When
consultation attendance was evaluated according to occupation, teaching workers had significantly (p = 0.003)
more consultation attendance (71.4 %) while the students group had less consultation attendance (0). Patients
who had higher percentage of excess of weight loss (EWL) had significantly more general, medical, nutritional
and psychological consultation attendance than those with lower percentage of EWL (p = 0.04, p = 0.032,
p =0.039 and p < 0.001). Conclusions. Consultation attendance with the multidisciplinary team is associated
with better outcomes after bariatric surgery. “Nonattending” patients are at least partly responsible for any
suboptimal results observed. Although this is certainly a factor for some patients, many other non-dependent
reasons, such as cultural, social, economic or motivational reasons can also affect the loss of consultations
in other patients.

Keywords: bariatric surgery; consultation attendance; multidisciplinary team,; assessment of factors

Introduction

Overweight is recognized as one of the most impor-
tant challenges in public health sector worldwide, as the
number of people affected with obesity is increasing day
by day. This has a negative effect on society as it burdens
the health care system. Obesity is a chronic, metabolic
disease with multifactorial causes, such as hyperphagia,
bad eating habits, sedentary lifestyle, genetics and socio-
cultural factors [1].

Bariatric surgery programs are recognized as the best
alternative for patients with severe obesity. Patients who
choose to have bariatric surgery are not only more positive

in their attitude towards life after the surgery but also more
inclined to achieve the results of surgery [2]. In addition to
bariatric surgery, a number of nonsurgical and psychological
interventions are shown to play an important role in achie-
ving its long-term results. Many studies conclude that ba-
riatric surgery programs that include these pre- and post-
operative consultations (PPC) by the multidisciplinary team
have better overall outcome [3—5].

The purpose of the present study was to evaluate factors
that affect PPC during a bariatric surgery program in Me-
xico and assess the possible impact on the patients’ post-
operative course.
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Material and methods

Study Design

A retrospective cohort study was performed in pa-
tients who underwent bariatric surgery at Bariatric and
Metabolic Surgical Center at Boca del Rio, Veracruz,
México, between January 2018 and April 2019. The
study was approved by ethics committee. Data analysis
was performed between March 2020 and April 2020. The
procedures included in this analysis were sleeve gastrec-
tomy, one anastomosis gastric bypass and single anas-
tomosis sleeve ileal bypass. The patients were divided
in two groups, those who attended PPC those who did
not. Both groups were compared with different pre- and
postoperative variables, with the primary outcome the
percentage of excess of weight loss (percentage of EWL)
and quality of life.

Patients

In accordance with the guidelines of the International
Federation for the Surgery of Obesity and Metabolic Disor-
ders, all patients included were between 18 and 65 age when
bariatric surgery was performed. The criteria to perform
the bariatric surgery were BMI > 40 kg/m?, BMI between
30 and 35 kg/m? with comorbidities or BMI > 30 kg/m?
with uncontrolled diabetes mellitus. All patients who did
not complete at least 1 year of follow-up and those who un-
derwent a revisional bariatric surgery were excluded from
the analysis. Follow-up data were obtained from measure-
ments recorded in the electronic health records during the
follow-up from January 2018. Preoperative assessment of
patient eligibility for bariatric surgery included consulta-
tion with the main surgeon, a dietician, an internist, and
a psychologist. If non-eligible cases were detected, these
issues were addressed and fully treated before surgery was
considered.

Based on main surgeon’s experience and general guide-
lines, advice was given to the patients concerning the choice
for which bariatric operation was selected. In our center,
PPC were free of charge before the surgery and one year af-
ter the surgery. PPC were performed both physical and vir-
tually. Recommendations were given to attend physical con-
sultations, however, when patients were not able to attend
them, we offered online interventions, using instruments
such as phone calls or webinars. During the preoperative
education and consent processes, patients were informed
that PPC were important and a requirement for our ap-
proach to patient care and factors related to success in the
process. All patients were encouraged to read the informa-
tion posted on our webpage that included illustrated and
video explanations of the surgery, preoperative and post-
operative process, expectations, complications, diets and
section of “frequently asked questions”. After the initial
information, all the patients had to meet the main surgeon,
dietitian, psychologist and internal medicine specialists, in
some cases, patients were referred to cardiologist, endocri-
nologist, endoscopist, psychiatrist or nephrologist. The ini-
tial consultation was carried out by the main surgeon and
was oriented to detect comorbidities, risk factors for surgery
and the appropriate procedure required for each case. It also

included a session to respond to specific questions to under-
stand the expectations of the program. The initial consulta-
tion by dietitian provided the preoperative diet and assessed
the alimentary habits, food allergies and anthropometric
measurements of the patients. During the initial psychologi-
cal consultation, mental and emotional status of the patients
were evaluated, psychological questionnaires were applied
based on Beck’s depression inventory and Hamilton’s anx-
iety scale, and the quality of life was assessed through Ba-
riatric Analysis and Reporting Outcome System (BAROS).
Consultation by internal medicine specialist was carried out
several weeks before surgery or the day prior to surgery for
patients without major comorbidities. It had the intention
to detect comorbidities that contraindicate the surgery or
give perioperative recommendations. Postoperative medical
consultations were scheduled at 24 and 48 h, 1 week, 1,2, 6,
9 and 12 months. Nutritional consultations were scheduled
at 1 and 2 weeks,and 1, 2,4, 6, 8, 10 and 12 months with psy-
chological consultations given at 24—48 hand 1, 3, 6, 9 and
12 months. In some cases, it was necessary to schedule extra
consultations depending of the patient’s demand. Patients
were highly encouraged to attend initial postoperative con-
sultations to estimate the presence of comorbidities, com-
plaints, medications adjustment and strict diet adherence.
During the following postoperative consultations chronic
comorbidities were evaluated, the diet of the patient was in-
dividualized according to his motivations and any self-sabo-
tage conducts, adaptation and emotional concerns were ap-
proached.

Definition of attendance

In order to detect consultation attendance, in bariat-
ric surgery, some publications have considered, mostly
arbitrarily, the number of appointments that the patient
attended [6, 7]. According to previous publications, we
defined consultation attendance when the patient accom-
plished, during the first year after the surgery, more than
7 medical consultations, nutritional attendance when
completed more than 5 nutritional consultations, and
psychological attendance when more than 5 psychologi-
cal consultations were achieved. The patients analyzed in
this document attended all the preoperative consultations,
since it is a requirement to qualify for bariatric surgery in
our center, accordingly the number of preoperative consul-
tations were not included in our definition of consultation
attendance. General consultation attendance was consi-
dered when the patients accomplished all the three crite-
ria. Consultations with internal medicine or sport medi-
cine specialist were not included in the analysis, since for
these areas, the number of consultations depended of the
patient’s demand.

Statistical analysis

Categorical variables were expressed as number of
cases and percentages. Non-parametric variables were
expressed in medians, standard deviation and ranges.
Variables were compared and analyzed with Chi squared
and t test. A p value < 0.05 was defined as statistical sig-
nificance. Analyses were performed with the use of SPSS
software, version 22.
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Results

A total of 110 patients were included in this study.
Eighty-one (74 %) patients were women and 29 (26 %)
were men. We observed that women had significantly more
consultation attendance than men (54.3 % versus 24.1 %,
p =0.005) (table 1).

Patients with higher initial BMI had significantly
more consultation attendance than those with lower BMI
(42.9 kg/m? versus 38.6 kg/m2, p = 0.007) (table 2).

When consultation attendance was evaluated accor-
ding to occupation, teaching workers had significantly
(p = 0.003) more consultation attendance (71.4 %) while the
students group had less consultation attendance (0) (table 3).

Patients had significantly more consultation attendance
to dietitian (80 %) and psychologist (75.4 %) consultations
than medical consultations (60 %) (p = 0.002) (table 4).

Patients who had higher percentage of excess of weight
loss (EWL) had significantly more general, medical,
nutritional and psychological consultation attendance than
those with lower percentage of EWL (p = 0.04, p = 0.032,
p=0.039 and p < 0.001) (table 5).

Patients with more consultation attendance had sig-
nificantly higher improvement in quality of life than those

with less consultation attendance (5.0 versus 4.0, p < 0.001)
(table 6).

We also recorded significantly higher consultation atten-
dance in those patients who underwent face-to-face consul-
tations (p = 0.001) (table 7).

Finally, evaluation of age, place of residence, marital
status or type of consultations did not have statistical diffe-
rences on consultation attendance.

Discussion

Most bariatric surgery centers have standardized their
PPC; however, loss of follow up is a persistent problem. A
consultation for postoperative meal initiation and progres-
sion should be arranged with a dietician who is knowledge-
able of the postoperative bariatric diet and should receive
education in a protocol-derived staged meal progression
based on their surgical procedure. In addition, pre- and
postoperative support by a psychology/psychiatric must be
provided to the patients [8].

International surveys indicate progressively low rates of
consultation attendance in the postoperative period: 50 %
in the first year, 30 % in two years, and < 10 % in ten years
[9]. In our study, the general consultation attendance was

Table 1. Comparison of consultation attendance according to gender

Gender Total Attendance No attendance p
Women, n (%) 81 (73.6) 44 (54.3) 37 (45.7)
Men, n (%) 29 (26.4) 7 (24.1) 22 (75.9) 0.005
Table 2. Comparison of attendance according to BMI
Parameter Total Attendance No attendance p
40.6 + 8.4 42.9 + 9.1 38.6+7.2
Average BMI, kg/m* (30.2-68.2) (30.4-58.4) (30.2-68.2) 0.007

Note: BMI — Body mass index.

Table 3. Attendance according to occupation or profession, n (%)

Parameters Total Attendance No attendance p
Trade and sale 20 (18.1) 11 (55.0) 9 (45.0)
Construction 10 (9.1) 1(10.0) 9 (90.0)
Teaching 14 (12.7) 10 (71.4) 4 (28.6)
Home 19 (17.3) 9 (47.3) 10 (52.7) 0.003
Office employees 19 (17.3) 12 (63.1) 7 (36.9)
Health 6 (5.5) 1(16.6) 5(83.4)
Students 8 (7.3) 0 8 (100.0)
Others 14 (12.7) 6 (42.8) 8(57.2)
Table 4. Attendance according to area of specialty, n (%)
Area Attendance No attendance p
Medical 66 (60) 44 (40)
Nutritional 88 (80) 22 (20) 0.002
Psychological 83 (75.4) 27 (24.6)
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46.3 % in the 1* year. In the present study, pre- and post-
operative variables were evaluated in order to determine if
they affected consultation attendance.

Gender evaluation showed higher consultation at-
tendance in females. This outcome was discordant with
some studies that did not find a relation between gen-
der and compliance [10, 11]. We believe this finding has
social and cultural components, since unlike women;
men stay longer at work, leading to decrease in atten-
dance of men. Beside this, the spread of the aesthetic
model of thinness [12] could contribute to increased

desire to lose weight, in women, consequently increa-
sing the attendance. In this study, BMI was associated
with higher consultation attendance. Factors that in-
fluence this conduct might be related to the remarkable
and faster benefits obtained with bariatric surgery (such
as decrease in knee pain, glucose, triglycerides and/or
weight) that are observed in higher BMI patients when
compared with lower BMI patients. We believe that the
reward that occurs in those patients, affects consulta-
tion attendance positively. However, other researchers
did not find the same association [13].

Table 5. Attendance according to %EWL

Area Attendance Totalnp(ao/:l)ents, Average %EWL p
General Attendance 51 (46.3) (1422'59_%%10)
- ' 0.04
No attendance 59 (53.7) (3842)"5‘71'2)
Medical Attendance 66 (60.0) (?Zgj 52,23)
: : 0.032
No attendance 44 (40.0) (596'(:'_%296'12)
Nutritional Attendance 88 (80.0) ?96é32j5237b(;
: ' 0.039
No attendance 22 (20.0) (gégj 52;)
Psychological Attendance 83 (75.4) (?ggj ggg)
' - <0.001
No attendance 27 (24.6) ‘tgg_isgzo)s

Note: %EWL — Percentage of excess of weight loss.

Table 6. Attendance according to Bariatric Analysis Reporting and Outcome System (BAROS) initial and final

Parameter BAROS inicial p
Total —-2.2+0.9 (-4.5-(-0.5))
Attendance 2.2+ 1.0 (-4.5—(-0.5))
No attendance -2.3+0.8 (-4.5-(-0.7)) 0.720
BAROS final
Total 45+1.2(2.0-7.7)
Attendance 5.0+ 1.0 (2.5-7.7)
No attendance 40+1.1(2.0-6.2) < 0.001
Note: BAROS — Bariatric Analysis Reporting and Outcome System.
Table 7. Compliance according to face-to-face consultation
Parameter Face-to-face consultations p
Total 11.1 + 6.6 (1-30)
Compliance 14.1 £ 8.5 (1-30)
No compliance 6.8 + 5.2 (2-28) 0.001
Non face-to-face consultations
Total 9.7 + 5.5 (2-28)
Compliance 10.8 £ 5.7 (2-24)
No compliance 8.8 + 5.2 (2-28) 0.069
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Work-related compliance was evaluated showing that
teaching workers and office employees showed increased
attendance compared with construction, health workers
and students. Our literature review did not find publications
evaluating work-related attendance in bariatric surgery. It is
believed that attendance-related to work has multifactorial
influences such as culture, economy and social status. In our
series, age, place of residency and marital status did not af-
fect the consultation attendance.

In this study face-to-face consultations had higher
consultation attendance that those performed virtually.
Although, remote consultations offer advantages to moni-
tor patients after bariatric surgery [14], fears have been
expressed that they may be clinically risky and/or are less
acceptable to patients or staff [15] and they bring leading
to significant decrease in consultation attendance. Our
data showed that nutritional and psychological consul-
tations were carried out more frequently than medical
consultation after 1—2 months of surgery. This could be
due to the empathy showed by the dietician or due to the
patient’s needs.

Weight loss was evaluated showing, clearly, that con-
sultation attendance is associated significantly to higher
percentage EWL. Several publications have shown similar
results. El Chaar et al. [16] showed that more than 25 %
follow up visits are associated with greater weight loss. This
was also corroborated by Shen et al. [17] who found that
follow-up frequency impacted weight loss success in two
different bariatric procedure. Dixon et al. [18] who found
that a follow-up frequency less than 13 times in 2 years es-
pecially in males was associated with less weight loss. In
another retrospective review Weichman et al. [19] found
that less than 7 % follow-up visits per year was associated
with less loss of excess of body weight. In addition, our
findings showed that higher percentage of EWL was asso-
ciated to attendance to each specific area (medical, nutri-
tional and psychological).

Although it is well known that, after bariatric surgery,
weight loss occurs even without nutritional or psychological
consultations [20] the outcomes presented here indicates
that all the evaluated areas are relevant to obtain higher
weight loss, as reported by previous publications [21, 22].
In our opinion, quality of life should be the main intention
of a bariatric procedure and it is expected that quality of life
improves when weight loss increases [23]. Bariatric surgery
produces an overall improvement of quality of life, as shown
in the present study. However, CA was associated with higher
improvement in quality of life.

The present results should be interpreted taking into
account some considerations. Firstly, patients have no eco-
nomic limitations for follow-up as some other authors have
described [24], since the initial payment included one-year
free follow-up. Secondly, patients that were not able to at-
tend physical consultation were contacted by phone or video
call, which could decrease the quality of the consultation.
Third, our definition of consultation attendance was based
on other publications, however, in our knowledge, there is
not global accepted definition for attendance after bariatric
surgery. Finally, as this is a retrospective study the informa-
tion can be not completely precise.

Conclusions

Hence, we conclude that consultation attendance with
the multidisciplinary team is associated with better out-
comes after bariatric surgery. “Nonattending” patients are
at least partly responsible for any suboptimal results ob-
served. Although this is certainly a factor for some patients,
many other non-dependent reasons, such as cultural, social,
economic or motivational reasons can also affect the loss of
consultations in other patients.
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OuiHka $akTopiB, WO BNAMBAIOTb HO CTOH NALIEHTA
nicas 6apiarpuyHoi Xipyprii

Pe3tome. Bcemyn. Tlporpamu GapiaTpudHOi Xipyprii BHU3Ha-
Hi HaWKpallol aJbTepHATUBOIO UISI TALiEHTIB i3 MOPOIIHUM
OXHUPiHHSAM. Y 0aratboX HOCHiAXEHHSIX MiUILUIM BUCHOBKY,
110 MporpaMu 6apiaTpu4HOI Xipyprii, Ki MiCTSITh A0- Ta Iic-
JIsioTiepalliiiHi KOHCYJIbTallii CcrietliaicTiB 6araTornpodiabHOT
KOMaH/M, MalOTh Kpalli 3arajbHi pe3yastatu. Memor 1aHoro
JIOCTiIXKEeHHs OyJia olliHKa (pakTopiB, 1110 BIUIMBAIOTh Ha 10- Ta

ImicJsionepamiifHi KOHCYIbTAaLii CIemialicTiB i 9ac ImporpaMu
OapiaTpuuHoi Xipyprii B Mekculli, Ta OLiHKA iX MOXJIHUBOTO
BIUIMBY Ha MicjasionepaliiHuil Kypc peaOijgiTalii nmauieHTiB.
Mamepiaau ma memoou. BinnosinHo no HactaHoBu MixHa-
poIHOi demepallii XipypriayHOTO JIIKyBaHHSI OXUPIiHHSA i MeTa-
oomiuHux posnaniB (IFSO), yci mamieHTH Ha Yyac MpOBEICHHS
GapiaTpuuyHOI omepallii Majau Bik Bix 18 1o 65 pokis. [lepenorne-
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paliiiHa oIliHKa ITOoKa3aHb MaILli€HTiB 10 O0apiaTpu4YHOI Xipyprii
MicTuJIa KOHCYJbTaIlil 3 ONepYIOYUM XipyproM, 1i€TOJI0rOM, Te-
pareBTOM Ta IICUXOJIOTOM. 32 YMOB BUSIBJICHHS IIPOTUIIOKA3aHb
4YM HAsSIBHOCTI CYIyTHiX 3aXBOPIOBaHb daHi MUTAHHS PO3TJIsaa-
JIMCSL 10 MPUMHSTTS pillleHHS MpO MpOBeAcHHs omepailii. Pe-
3yabmamu. YChOro B MOC/iIKeHHS Oy/1u BKItodeHi 110 marieHTiB.
3 upOro uKcia XiHku craHoBuIu 81 ocody (74 %) i 29 (26 %) —
YOJIOBIKU. YCTaHOBJIEHO, IIO KiHKM OTPUMYBaJM KOHCYJIbTa-
1ii crieuianicTiB BiporigHo yvacriiie, HiX 4yosoBiku (54,3 mpotu
24,1 %, p = 0,005). INaLieHTH 3 BUIIMM [TOYATKOBUM iHIEKCOM
MacH TiJla BiIBiIyBaJy CIEIialiCTiB BipOTiIHO YacTille, HiX Ta-
LIIEHTU 3 HIKYKUM iHAeKcoM Macu Tina (42,9 npotu 38,6 Kr/m?,
p = 0,007). IIpu owmiHLi YacTOTH KOHCYJbTalliil 3a Mpodeciero
XBOPUX TeIaroriyni npauiBHUKK BiporiaHo yactime (p = 0,003)

BiIBiLyBasIM criewiaiictiB 6araTonpodinbHoi komanau (71,4 %),
TOJI SIK CTYAEHTH pijllie BiABiAyBalu CyMiXKHUX crierianicTiB. [1a-
Li€HTH, SIKi MaJIM OUIBLINI BiICOTOK nepeBuileHHs Macu (EWL),
BipOTiTHO YacTillle BiABiMyBaIM CTICIia/liCTiB i3 MUTaHb XapuyBaH-
HS$I, CITIOCOOY XKUTTSI Ta IMCUXOJOTIYHMX acMeKTiB, HiX TMallieHTH 3
MeHIimM Bincotkom EWL (p < 0,001). Buchoexu. TlposeneHHs
KOHCyJIbTalliil cnieniasicramu 6aratonpodijbHOT KOMaHIM acolli-
IOETBCS 3 KpaIllUMM Pe3yJIbTaTaMHU ITicJisl OapiaTpU4HOI oIepalrii.
V mnaii€eHTiB, SIKUM TaKMil OIJIII HE TTPOBOAMBCS, YaCTillle CITO-
CTepiraroTbCs HEONTUMAJIbHI pe3yabTaTtu. [1py mpoBeaeHHI TaKuX
KOHCYJIBTALLill CJTijl TAKOXK 3BaxkaTy Ha KYJIBTYPHi, COLiaJIbHi, €KO-
HOMIYHI Ta MOTUBALIiiTHI IPUYNHU 3 OOKY MaIli€HTIB.

KimouoBi cioBa: 6apiatpuuHa xipyprist; KOHCYJIBTAL] CIELiatic-
TiB; 6araTonpodilbHa KOMaH/Ia; olliHKa (haKTOpiB
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EdekTu BitTaMiHy D npu ABTOIMYHHUX 3AXBOPIOBAHHAX
LLLMTONOAIOHOT 3AA03U: OTASA AlTepatypu
| BAOCHI AOCAIAXKEHHS

Peswome. AkryanbHictb. Bitamit D (VD) — yHiBepcanbHuii cTepoifHMii ropMOH, LLO PEerymioe aKTUBHICTb ge-
KifIbKOX TUCSIY reHiB. 3a oCTaHHi 4ecaTuniTTa 6y 3apeecTpoBaHi Y1C/IeHHI 3axBOpoBaHHS, acoyivioBaHi 3 ge-
iynTom VD, y ToMy 4mchi pak Ta aBTOIMYHHI 3axXBOPHOBaHHS LUMTONORioHoIi 3ano3u (LUY3). LocnigpkeHHs no-
kasanm, 1o VD moxe BrnnvBaTtn Ha pO3BUTOK | nepeodir ynx 3axBoproBaHb. [lokasaHa y4acte VD y mogynsayii
oci «rinotanamyc — rinoghia — LL3» sk Ha piBHI rinogiaa, Tak i Ha piBHi LL|3. Brims BitamiHy D Ha aBTOIMYyHHI
3axBOPIOBaHHS, y TOMY Y1CIli aBTOIMYHHI 3axBoproBaHHS L3, LLUMPOKO AOCTIAXYETLCA. BinbLLICTb ICHYOYMX aHUX
MiaTBEpAXYIOTb B3AEMO3B'A30K MiX Aeqiyntom BiTaMiHy D i 6ifibLu 3HaYHO TeHAEHLieo [0 pO3BUTKY TUPEOI-
auty Xawummoto, xsopobu [pevieca (XI') i Nicnsinonorosoro TMPeoianTy i BULMMUN TUTPaMu aHTUTIN, OB’ A3aHNX
i3 UMK 3axBOPIOBaHHAMU. BaxnneBum ghaktom € Te, Lo enifemionoridyHi 4OCHIAKEHHS MPOJEeMOHCTPyBan Bu-
COKMV piBeHb MoLUMPeHOCTI aegiunty abo HegoctatHocti VD y Bebomy cBiTi. HegoctatHicts VD € cunibHuM gi-
ETUYHUM [YCKOBUM MEXaHI3MOM, HACIIAKOM SIKOrO € TSXKKI XPOHIYHI 3aXBOPIOBaHHS. BUHUKAE NUTaHHS, HACKITTbKN
HagiviHnim € 38’130k Mk VD Ta aBToiMyHHUMY 3axBoproBaHHsIMM L3 (ASLL3). Xo4a pe3ynbTaT MpoBeaeHnX [0-
CJIiKEeHb € JeLLO cyrnepeYsimBuMu, nepeBaxHa 6inbLUICTb JaHUX BKa3yoTb Ha 3B’30K Mix gegiymtom VD i nigBu-
LL{EHUM PU3NKOM PO3BUTKY 3aXBOPIOBAHHS, BULLMMN TUTPaMU aHTUTIN, TPyAHOLYamMu B JliKyBaHHI. [onimopgbiamm
B reHax, rnoB’sidaHi 3 QpyHkuietro i metTaborniamom VD, Takox maroTe neBHWV BB Ha pmnank A3LL3. LLjogo To4Horo
XxapakTtepy BigHocuH mix VD Ta A3LL3, To BBaxaeTscs, Lo VD Bigirpae HeBenvky, ane CyTTeBy pPosib y nartore-
Hesi A3LL3. Micnsa possutky A3LL3 vioro Hacnigkom Moxe 6yTu nocuneHHs gegiunty VD. besnocepenHbo ans
KITIHIYHOI MpaKTuKn € HeobXiaHICTb BU3Ha4YeHHs1 ecpekTy gobasok VD y npoginaktvyi vi nikysaHHi ASLL3 i vioro
onTumasibHoro piBHsA. Y [Y «IHCTUTYT eHpokpuHosiorii Ta 06MiHy pedoBuH iM. B.I1. KomicapeHka HAMH Ykpainn»
610 NPOBEAEHO [OCTIIXXEHHS, METOI SKOro 6ys10 BuB4YeHHS BMmicTy VD, a came 25(0OH)D, y 176 nayieHTiB i3 XTI,
ycKnaaHeHow aBToiMyHHOK ogranbmonarieto (AO), | BUSHAYeHHS Fioro KOpensuyiviHnx 38’s3kiB 3 aHTUTUpeoi -
HUMW aHTUTInamu (aHtutina go tupeornepokeugasun (ATr0), aHTuTIna 4O peuernTopis TUPEOTPONHOro ropMoHy
(AT pTTT)). Matepiann ta metoan. BusHaqerHHss 25(OH)D, TTI, AT pTTI, ATI1O npoBoguiock METO40M iMy-
HOhepMeHTHOro aHaniay 3a [ONoMOro cTaHgapTHUX Habopi gipmu Siemens. g Yac gocnigxeHHs1 176 ocié
6ynu po3rnogineHi Ha ABi rpynu 3anexHo Big HassHocTi AO: nepiua rpyna — nauieHtn 3 XI 6e3 AO (62 ocobu),
apyra rpyna — nayieHtn 3 XIT 3 AO (114 oci6). Pe3ynbratn. Cepeg nauieHTis iz XI" 91,78 % (161 ocoba) marotb
HepocTaTHi piseHb 25(0OH)D: cy6ontumarnbHuii piseHb 3aghikcoBaHo y 42 ocié (23,86 %), a gegiunt — y 119
oci6 (67,61 %). BiporigHwi Big' emHui kopensayiviHmii 38’130k Mixx AT pTTI i 25(0OH)D BusBneHoO B rpyni XBopux
i3 XI" i AO — 3 meHLmm pisHem 25(0OH)D kopentoroTb BuLyi 3HaqyeHHs AT pTTI. KomneHcayis Hectadi 25(0OH)D
npnssoauTb Ao BiporigHoro (P < 0,05) ameHLueHHs piBHiB AT pTTI™ ta ATIIO y nauyientis i3 XI'. BucHoBku. 3
repexpecHuX AOCIIIXeHb | CriocTepexeHb AOCTYMHW BesMKui 06CAr AaHuX, Lo MoB’A3ytoTs BiTamiH D 3 aBTo-
iMyHHVUMUN 3axBoproBaHHAMU LL3. Yce e icHye HaranbHa rnotpeba y Bennkux 6aratoLeHTPOBUX [AOCTIAKEHHSX
L7151 OLiHKM Bri/imBY [06aBOK BiTaMmiHy D Ha 3Ha4yLui JOBroCcTpOKOBI KAiHiYHI KiHyeBi To4ku npu ASLLS.

KntoyoBi cnosa: sitamiH D; ymtonogi6Ha 3anosa; aBToiMyHHI 3aXBOpOBaHHs1, iMyHHa cuctema
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3AraAbHA XAPAKTEPUCTUKA BiTAMiHY D
Bitamin D (VD) — 11e cTepoinHuii ropMoOH, 1110 Bifirpae
BUPpilIaJIbHY POJb Y MiATPMMAaHHI KiCTKOBOIO i1 KaJbLi€BOTO
roMeocTasy. Xoua BiH OyB BimkpuTuii e B 1922—1923 pp.,
aKTyaJIbHOI0 TEMOIO €HIOKPUHOJOTIYHMX TOCIIIKEHb LIei
BiTaMiH CTaB JIMIlIe B OCTaHHI AECATUPIYYSI, a HEIodaB-
HO BiH TIPMBEPHYB OCOOJIMBY yBary y 3B’sI3Ky 3 IMaHIEMi-
eto COVID-19 uepe3 KopessLilo MiX rinopitamiHozom D
i BUCOKMM PM3UKOM XPOHIUHMX JIETEHEBUX 3aXBOPIOBaHb i
cMmeprti [1, 2]. 3apa3 crano sicHo, 1m0 VD xapakrepusyeTb-
Csl CKJIaTHUM, 0araToCTyIIeHEBMM MeETa0OoJIi3MOM i Zi€ sSIK
TOpPMOH Ha 0araTto MimeHeil. OcTaHHIM YacoM OyJIM 3apee-
CTPOBaHi YMCJIEHHI 3aXBOPIOBaHHs, acolliiioBaHi 3 aediiuy-
ToM VD, ajie He MOB’s13aHi 3i CKeJIeTOM, y TOMY YMCJIi paK Ta
aBTOIMYHHI 3aXBOPIOBaHHSI IIIMTOIOAIOHOI 3a51031 (A31LL3).
VD — XWUpOPO3YMHHUI CTEPOITHUI TOPMOH, IO
HaJIXOAUTh 3 XapuyOBOTO palliOHY, a TaKOX YTBOPIOETHCS
LIJISIXOM CHHTE3Y IPU il COHSYHUX MPOMEHIB Ha IIKipy,
KJTITUHHI MeMOpaHu sikoi OaraTi Ha KepaTwuHU. BitamiH
D, (xonexanbuudepon) i Biramin D, (eproxanbuudepo)
BUPOOJISIIOTHCSL TIPUM  ONMPOMIiHEHHi  yJbTpadiosieToBUM
cBiioM B (UVB) y miamazoni 290—315 HM, sike BU3HA4Ya€e
eJIEKTPOLIMKIIIYHY MepeOymoBy Kiiblsl B moioxeHHi C9-
C10, wo nae npesitamin D, (PreD,). Ilicna yrBopenHs
PreD, BinOyBa€Tbcs TepMmiyHa i3oMepu3alisa 10 BiTaMiHy
D, (VD,) 3i amituenHam Boanio Bin C19 no C9 [1, 3, 4]. Lla
peakiiis 060opoTHa, i PreD, i VD, MOXyTb CHiBiCHYBaTH.
3 €BOJIIOLIAHOT TOUKM 30py Te, 110 YTBOPeHHs VD, 3aie-
kuTh Bix UVB, CBiZUnTb PO JaBHE MOXOIKEHHSI TOPMOHY
(moHariMeHIre 1,2 MJIpa poKiB TOMY), KOJIUX BOTOPOCTI MO~
yanu BupoOJsiTu xosectepuH [S]. Lleit mpoiiec, iMOBipHO,
PO3BUHYBCS SIK CKaBEHIXKEP-MEXaHi3M IS 3aXUCTY Bil
Y®-BUTpoMiHIOBaHHSI, 11O MMOTJUHAETHCS I PO3CIFOETHCS
pu nepedynoBi moaBiiiHuX 3B’s3KiB [4]. CunTe3 VD 3ane-
KUTh BiJi KOHIIEHTpalii 7-nerigpoxonectepuny (7-DHC,
7-Dehydrocholesterol), sika, y CBOIO 4epry, 3aJIeKUTh Bill
aKTUBHOCTI 7-perimpoxonectepuHpenykraszu (DHCR?7).
Lleit pepMeHT KaTaji3ye 3BopoTHe TteperBopeHHs1 7-DHC
y xonectepudH. DHCR7 — 1e mepiua JyiHist perysiii 6io-
cuHTe3y VD y miKipi, xoua hakTruHa MPOIYKIList MOIYJTIO-
€ThCS U iHIIMMU (paKTOpaMu, IO BKIIOYAIOTh T€HETUYHI
noximMopdiszmu, BiK, reorpadiyHe po3TallyBaHHS W IIH-
pOTY, YMOBU OMPOMiHEHHS 1 OCOOJIMBOCTI KYJIbTYPH, 103y
UVB, 0co0auBOCTI OITY i IUIOILY MOBEepXHi Tina [4].
AnbrepHaTUBHUM jKepesnioM VD € xapuoBuii paitioH.
TBapunu it pubu Mictats VD, a rpubu mictats VD,. VD,
Bilpi3HAEThCA Bil VD, METUILHOIO IPYNOIO B MOJOXKEHHI
C24 i nongiiiHuM 3B’s13KoM y nosioxkeHHi C22-C23 [1, 4].
VD Moxe 30epiratucst B XUpPOBiii TKaHWHI ab0 Iiepe-
TBOPIOEThCS Y 25-rimpokcuBitamin D (25(OH)D) y neuin-
mi. VD 1IUIsIxoMm IBOX TiIpOKCUIIOBAaHb MEPETBOPIOETHCS B
aKTUBHMI MeTaOoJiT: Tepiie TigpokcwioBaHHa VD Bim-
OyBa€ThCS B IEUiHIIi, O¢ BiH MeTaboi3yeTbes a0 25(OH)D
mutoxpomoMm P450 2R1 (CYP2R1). 25(OH)D 3B’s13yeTbest 3
VD-3B’s13yrounm 6ikoM (vitamin D binding protein, DBP) i
MO HAIXOOUTU BKPOBY cTabibHil popmi. 25(OH)D-DBP
KOMIUIEKC BUBOAMTLCSI 3 OPraHi3My i3 cedeto i peabcopOy-
€Tbcsl uyepe3 MeraniH (low density lipoprotein-related pro-
tein 2, LRP2) — MynbruiraHaHuii cMIiTTEBUIA (Scavenger)
pPeLenTop y MpOKCUMAaTbHUX KaHAJBIISIX, € KOMIUIEKC Te-

PETBOPIOEThCS  25-TigpoKcuBiTaMiH-D-1a-Trigpokcuiazon
(CYP27B1) y itoro aktuBHy popmy — 1,25-IUTinpOKCUBI-
tamin D (1,25(OH)D,). 3apas Binomo, 110 i iH1i TKaHUHU
MatoTh lo-TigpokcuiazHy (epMeHTaTUBHY aKTUBHICTb [5].
Excripecisi rena CYP27B1 y HUpKaX OIOCEPEIKOBYETHCS
pizHMMU (haKTOpaMU: IMapaTTOPMOH, TiMOKaJIbLIiEMIs, TilMo-
ocdaremist i kanpuuToHIH akTUBYIOTE CYP27B1 i MOXYTH
30inbLryBaTy piBeHb 1,25(OH)D,,. 3 inoro 6oky, 1,25(0OH)
D, 3a MexaHi3MOM 3BOPOTHOTO 3B’43KY i (pakTOp pocty ¢i-
opoo6nactiB 23 (FGF23) inrioytote CYP27B1 i MOXYTh 3MeH-
LIYBaTU KiJbKicTh akTUBHOI popmu VD [6]. 3B’a3yBaHHS
1,25(OH)D, 3 peuentopom VD (VDR) y anpax, ailoun Ha
pecnoncuBHi enemenT (VDRE), BrunBae Ha TpaHCKpUII-
11it0 6araThoX IeHiB, Y TOMY YMCJIi TeHIB, 1110 PETYJIIOIOTh KJTi-
TUHHUI LUK i aHTioreHe3. HerronaBHo BUCyHYyTa Tinore3a
11010 icHyBaHHS MeMOpaHo3B’s13anux VDR, 110 ommocepen-
KOBYIOTb IIIBUJIKi HETeHOMHi eekTH [7].

1,25(OH)D, cnpusie  BCMOKTYBaHHIO  Ji€TapHO-
ro Kajiblito i ¢ocdopy B KMIIEUHUKY i PEryJoe pead-
COpOLIiI0 Kalbllil0 B HMPKOBUX KaHAJbIIX. OCKIiIbKU
VDR ekcripecyioThcsl B pi3HUX opraHax (ceplie, nediHka,
KPOBOHOCHI CyIMHM ¥ lieHTpajbHa HEpBOBa CHCTEMA),
25-rinpokcuBitamin-D-la-Tizpokcuiaasa TakKoX eKCIpe-
CYEThCSl B 1IMX TKaHUHax. BBaxkaetbcs, mo 25(OH)D €
enaum nonepeanukom 1,25(OH),D. Henasui pobGortn
nokazanu, 1o 25(0OH)D mae cnabky adinHicts 10 VDR i
BIUIMBA€E Ha esIKi TKAaHWHU B aBTOKPUHHIM a00 mapakpuH-
Hiit cucremax. KoHTposb (epMeHTaTUBHOI aKTUBHOCTI
MO3aHUPKOBOI lo-TiApoKCcuUaa3n Bilpi3HSIETHCS Bil pery-
ISl bepMEHTY B KJIITUHAX HUPKOBMX KaHAJIBIIB [1].

YucneHHi (hakTopy BILTMBAIOTh Ha piBeHb VD B opraHiz-
Mi, BKJIIOYHO 3 XapuyBaHHSIM, COHSIYHUM CBITJIOM, (Di3uu-
HOIO0 aKTMBHICTIO Ha CBiXKOMY TIOBITpi ¥ KOJILOPOM IIKipHU.
OnHak Ha CbOTOJHI HEMAE €NMHOI TYMKMU 11100 BUSHAYEHHST
ornruMaibHoro piBHs VD y cupoBarii KpoBi Ta #oro xap-
yoBuX NoTped. Hanmpukian, nediliuToM BBaxKaeThCsl PiBEHb
25(0OH)D nmxue 3a 50 HMoab/ (20 Hr/mi), i peKOMEHI0-
BaHi piBHI NMpuHaiiMHI Bule Bia 75 Hmounb/n (30 Hr/mi), a
kpatie Big 100 mo 150 amonn/n (40—60 Hr/mi), iHIIi peko-
MEHJIYIOTh BUKOPMCTOBYBAaTM 3HAYHO HWXUMIA TOKa3HUK
12,5 ur/min pis Bu3HaueHHs aedinuty VD. Kpim Toro, no-
pir IOCTATHOCTI MOXe OyTW Pi3HUM IJISI Pi3HUX 3aXBOPIO-
BaHb i CTaHIB, 1110 YCKJIAAHIOE BCTAHOBJICHHSI ONTUMAaJTbHUX
KOHTPOJbHUX 3HAYEHbD [8].

3apa3 VD npunucyoTh pi3Hi poJii: BiH CIIpUSIE PO3-
BUTKY, 3aXMCTy, CUTHaJiHTy # TIJIaCTUYHOCTI HEPBOBOI
CHCTEMM, TIPUTHIUYE aKTUBHICTh PeHiH-aHTiOTeH3NMH-aJIb-
JIOCTEPOHOBOI CUCTEMU, 3IIMCHIOE 3aXUCHY Jit0 NI0J0 €H-
JOTEJIiI0 CYAMH i ITOKpalllye YyTIUBICTb A0 iHCcymiHy. CtaTtyc
VD 0yB 3anponoHOBaHMI SIK OioMapKep 3araibHOTO CTaHy
3[10pOB’sl, a TIMOBITaMiHO3 KOPEIIOE 3 HAasSBHICTIO MeTa-
0OJIIYHOTO CUHIPOMY, CEPLEBO-CYIMHHUX 3aXBOPIOBAaHb,
paKky, aBTOIMyHHUX 3aXBOpIOBaHb, iH(EKIIill, HEPBOBO-
M’SI30BUX PO3JIJiB i 3aTajlbHOI CMEPTHICTIO [7].

IMyHOMOAYAIOI04i BAOCTMBOCTI VD

YV pesyabraTi BUBYEHHS TUIEMOTpOIHUX edekTiB VD
3’SIBJIIETBCSI BCE OLIbIIIE CBITYEHD TOTO, IO iCHYE 3B’SI30K MK
romeocTasoM VD i imyHHuMu peakuisimu. [1puimyckaioTs, 1o
aBTOIMYHHI 3aXBOPIOBAaHHSI, BKJIIOUHO 3 IIyKPOBUM Aia0eTOM

Tom 17, N2 5, 2021

www.mif-ua.com, http://iej.zaslavsky.com.ua 35



OpwuriHaAbHI AoocAipaXeHHs /Original Researches/

[ d ]

taerodaria  |[ROS

1LL-37 1TRL2
th-aedersnn 1TRL4  Moyoyur
tROS L
1IL-6
JCXCL8
1IL-12
1TNF-a
TxeMoTaKcHG
Tcbaroyuros - —
i & ] LnpopyKuis g
T%nsed)ékauu { )i {moainle,
}iNOS { @ antbepenyiayin
L e
M1 aprar
1CD80

1cDas
liNOS
IRCS

/\ B-kniTnHa

1CD-40

iggg CD4+ T-knituHa
IMHG knac 1l HeHapuTHa

112 KNiTUHA

23

AN

Thi Th17 Th2  Treg
UFNy L7 7iL4 1TGF
ITNFa  JIL21 1IL5  fiL-10
-2 7IL-10

PucyHok 1. ImyHomopgyntorodi egpektr VD: mexaHiamu
Aii Ha BpoaXxeHy i aganTUBHy iMyHHY cucTeMy
(3a Kumar et al., 2021 [11]).
lNosicHeHHs1 B TeKCTi

(LLT) 1-ro Tumy, aBroiMmyHHUM TupeoinuToM (AIT), 3amaib-
HUMU 3aXBOPIOBAHHSMU KUIIIEYHUKA, PEBMATOITHUM apTpu-
TOM, CUCTEMHMM YEPBOHMM BOBYAKOM i PO3CISIHUM CKJIEpO-
30M, MOXYTb OyTH ITOB’si3aHi 3 aucbasancoM VD. YV mbomy
koHTekcTi VD MoxXe BimirpaBatv BaXKJIMBY POJIb Y MOIYJISIIIT
BPOJIKEHOTO i1 amanTuBHOTO iMyHiTtety [1, 7, 9].
ImyHomonymotounii edpekt VD 0a3yeTbcs TOJOBHUM
YMHOM Ha HOro BIUIMBI Ha TEHOM, a caMe 31aTHOCTI MOJIM-
¢ikyBatu TpaHckpumiiito reHiB. Illogo aBToOiMyHHUX 3a-
XBOPIOBaHb, TO HABAXJIMBIILIOIO POJUTIO 1IIOTO META0OJIITY
€ 1i0ro 3/1aTHICTh PeryJiloBaTH BCi MeXaHi3Mu, MOB’sI3aHi 3
aJaNTUBHUM IMYyHITETOM, iHAYKYBaTU iMyHOJIOTiYHY TO-
JIEPAaHTHICTh, a TaKOX TpoTu3ananbHuii edekt [10]. VD
MPUCKOPIOE MO3piBaHHS MOHOLIMTIB y Makpodaru, aie
OJIHOYACHO 3HMKYE iX 3IaTHICTh MPE3eHTYBAaTU aHTUTECHU,
3MEHIIYI0UM E€KCIPECilo KOMIUIEKCY ITOBEPXHEBOI TiCTO-
cymicaocti (MHC II), CDla, KOCTUMYTIOI0UMX MOJICKYII,
BkiouHO 3 CD40, CD80 i CD86, i XeMOTaKCUYHUX MO-
nekyn, takux ik CCL4 i CCL19 [11]. Bin Takox rajibmye
MO3piBaHHS NeHApUTHUX KITiTUH (1K), 1110 mpu3BoauTh 10
yrBopeHHs TosneporeHHux K 6e3 monexkyn MHC Ha no-
BEPXHi, sIKi, OTKe, He MOXKYTh IIPE3eHTyBaTU aHTUTeHU [ 12,
13]. Kpim Toro, nikyBaHHs BiTaMiHOM D TakoX INpu3BO-
IUTHb 00 3MeHIneHHs npomykiii 1L-12 ta 1L-23 gennpur-
HUMU KiniTuHamu. [lopylreHHsT mpe3eHTallii aHTUTeHiB aH-
TUTCHIIPE3CHTYIOUMMM KJIITUHAMU MPU3BOIUTH 10 aHeprii
(BimcyTHicTb peakilii) T-kiiTuH, 1110 iHTiOy€ npoidepaitito
B-knituH, ix nudepeHuitoBaHHs, dopmyBaHHs B-kiiTunH
naM’sITi i BUpOOJIeHHS iMyHOTI00YIIiHiB, BKIIOYHO 3 aBTO-
anTutinamu [14]. Kpim Toro, VD, npurHiuywoun cekpelio

IL-12, cnpusie nudepeniitoBanHio CD4+ T-kimituH 10
Th2 i peryaaropuux T-xmitun (Treg), a TakoxX 3MEHIIYE
KinbKicTh Thl i Th17 kaiTuH, 1110 3HUXKYE CITiBBIIHOIIEHHS
Th1/Th2 [15]. VD Takox BIUIMBa€ Ha BUPOOJIEHHS LIMTOKi-
HiB. BiH cTuMymoe iMyHHI KIIITMHY 1O BUBIJIbHEHHS IIPO-
TU3anaJIbHUX LUMTOKiHiB, Takux sK I1L-4, IL-10 i TGF-p,
i OTHOYACHO 3MEHIIIYE MPOAYKILiI0 Mpo3anaJbHUX LIUTOKI-
HiB, BKiouHo 3 IL-1p, IL-6, IL-12, IL-17, 1L-21, 1L-22,
TNF-aTta IFN-y [13, 50] (puc. 1).

Imynomonymorounii epekt VD, a came cipusiHHS iH-
IYKIIii iIMyHHOI TOJIepaHTHOCTI i aHeprii T-KJIiTUH, mpu-
THiY€HHSI aKTUBHOCTI B-KIIITWH i BUpOOJIEHHST aHTUTI, a
TaKOX 3HIDKEHHS 3allajibHOI peakilii, mependavae Tepa-
MeBTUYHUMI moTeH1ian VD rpu aBTOiMyHHMX 3aXBOPIOBaH-
HX, BKITIOYHO 3 LI/ 1-ro TiTy i1 aBTOIMyHHIUMM 3aXBOPIO-
BaHHSIMU LIUTONONIOHOI 3ao3u. VD, iMoBipHO, Bidirpae
BaXXJIMBY POJIb Y 3HUXKEHHI PU3UKY PO3BUTKY aBTOIMYHHUX
3aXBOPIOBAHb i MOJIETIIYE iX TIepedir.

Maiixe BCi KJIITMHM iMYHHOI CHUCTEMU €KCIPECYIOThb
VDR. KiituHHi JiHii MOHOLIMTIB MOXKYTb HaBiTh BUPOOJISI-
T JIokaabHuil VD. VD Binirpae BaxiuBy poJib y BpOIXKEHiit
IMyHHIM BigITOBimi IIIOJO eJiMiHAallii IMaTOreHHUX MiKpo-
opraHiaMmiB. [licis B3aemonii VDR 3 mikpoopraHizmamu
BimOyBa€eThCsl aKTUBALliSI JEKiTbKOX aHTUMIKPOOHMX (pak-
TOpiB, Takux K KaredaiuuauH, CD14, NOD2 (nucleotide
oligomerization domain protein 2) ta 6aratro iHIIMX CHUT-
HaabHUX MosieKyn. VDR Takox mpucyTHiy T-niMdponurax,
JIe BOHM JilOTh SIK iHri0iTOp ix akTuBauii. VD npurHiuye
orocepenkoBaHe T-KIiTMHaAMU 3amlajieHHS W IOCHUJIIOE
mito mporusananbHux KiitnH Treg. Otxe, 1,25(0H)D,
CTUMYJIIOE BPOIXKEHY IMYHHY CUCTEMY, 1110 CKJIAJAETHCS B
OCHOBHOMY 3 MOHOIIMTIB/MaKpodariB, i 3MilICHIOE PeryJIsi-
TOPHUI BIUIMB Ha afalliTUBHY iIMyHHY CUCTeMY (TOJIOBHUM
YMHOM KJIITUHHM, 3anexHi Bim T-xenmnepis) [1, 16].

BitaMiH D i yHKUiA LLMTONOAIOHOT
3AAO3U

Yyacte VD y Mmoaynsuii oci «rimotaiamyc — rinodiz —
II13» mokasaHa sIK Ha piBHi rimogiza, Tak i Ha piBHi L3
[17, 18]. TTonepeaHi mOCTiIKEHHS CBiIUaTh PO HASIBHICTh
VDR y TupeoTponHux KJiTMHaX Muliieii. byao nponemMoH-
CTPOBAHO MOJIEKYJIsIpHY roMoJorito Mixk VDR i ropmona-
mu 1113, a Takox npucytHicTh VDR 'y domikyIsspHUX KJTi-
tiHax I3 mumei. Inky6auia unx kiitud 3 1,25(0OH)D,
MpUTHivYyBaJla OMIMHAHHS oy i pict kiituH [19]. do-
CIIIIXKEHHSI CE30HHOCTI PiBHIB THPEOTPOITHOIO TOPMOHY
(TTI) B eyTupeoimHUX MOPOCIMX OCIO TPOIEMOHCTPY-
BaJIO CWJIbHY OO€pHEHY KOpEJIslilo MixK IIMM FOPMOHOM i
25(OH)D, nmpuuomy piBHi TTI HaitBuIi BoceHU i1 3UMOIO,
a piBHi 25(OH)D HaiiBuili HaBecHi Ta BIiTKY [17]. Takox
BUSIBJICHO OOEpHEHY 3aJIexKHiCTh MiXK piBHsIMU VD i 3Ha-
yeHHsIMU TTT 3 BMCOKOIO TIOIIMPEHICTIO TilTOBITAMiHO3Y
D i rinmokanpliiemii B nmaiieHTiB 3 rimotupeo3oM. Ilomys-
LiHI DOCHTiIKeHHS TATBEPIWIN 11i IaHi cepell MOJOIUX
JIIOJIEN, a TAKOX Cepell YOJOBIKiB CEPEHBOIO i MOXUIOTO
BiKYy 3 HETaTUBHUMHU aHTUTUPEOITHUMU aHTUTIIaMu [18].
[TokazaHo TakoX, 1110 HAJUIUILIOK HOY aCOLIOETHCS 3 IUC-
¢ynkuiero 113 aumre B oci6 3 nedimurom VD [20]. V maii-
eHTiB 3 AIT Oysa BUsiBJieHa ITO3UTHUBHA acolliallist MixX piB-
Hamu 25(OH) D, i cnipeinnomennsam BT, /BT ,, m1o 3Hukana
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Mics1 MpuiioMy XoseKauabluudepoiry. ABTOpU IPUIYCTUIIN,
1110 3HMKEHUH KoedilliEHT MOXe OyTH KOMITEHCATOPHOIO
amanratiero no gediurty VD [21].

BitamiH D i aBTOIMYHHi 30XBOPIOBOHHS
LMTONOAIGHOT 3aAO3U

OcTaHHIM JCCATUPIYYSIM  ITHUPOKO  TOCIIKYETHCS
BiiuB VD Ha aBTOIMYHHI 3axBOpIOBaHHSI B3araji i Ha
A3III3 30kpema. BinblIicTh iCHYIOUMX JaHUX MiITBEPIXKY-
I0Th B3a€EMO3B’S130K MixX aedimutom VD, OiIbILIO0 TeH-
IeHIielo 10 po3BuTKy A3IL3 i BuImmumMu TMTpaMu aHTUTI,
MoB’A3aHUX 3 HUMU. He3Baxkaroun Ha HasIBHICTb 3B’SI3KY
mixk VD Tta A3III3, yce e He3po3yMmino, 4u BimoOpaxkae
BiH TIATOJIOTIYHUI MeXaHi3M, TPUYMHHO-HACTIIKOBUIA
3B’S130K 200 HACJIiIOK aBTOIMYHHOTO MPOLIECY.

Bimomo, 1m0 AIT € monireHHUM po371amI0M, Y PO3BUTKY
SIKOTO BilirpatoTh BUPIlIaJIbHY pPOJb T€HETUYHA CXUJIb-
HICTb i (haKTOpM HABKOJIUIIIHBOTO cepeaoBuiia. CIoau BXo-
IaTh TeHu, crieundiuni asa L3, imyHoMomyo0Ui reHu,
ceJieH, 1oa, onmpoMiHeHHs, KypiHHs, iHdeKlii Ta 6araTo
IHIINX, IIIe He BU3HAUYeHUX (paKTopiB [22].

AIT — HailbibII TIOLIMpPEHE 3aXBOPIOBAHHS, MOTO
MOILIMPEHICTh CTAHOBUTh OJU3bKO 5 %. ABTOIMYHHICTb
nepeadavyae yTBOPEHHsI aBTOAHTUIEHIB i mMpoliec, IO
MNPU3BOAUTH 0 MOPYIIEHHS aBTOTOJepaHTHOCTI [23, 24].
IMorenuiitnumu aBToantureHamu B 13 € penenrop Tu-
peotponHoro ropmony (pTTTI), Tupeonepokcumasza i TH-
peorino0ytiH. ABTOIMYHITET A0 LIMX aHTUTEHIB IIPU3BOIUTD
0 CUHTE3y aHTUTUpPeoifHuX aHTUTil (AT). AHTUTINA O
tupeonepoxkcunazu (ATIIO) i tupeornoOyniny (ATTI)
3a3Buyait acoriotoTtees 3 AlT, a AT pTTI' — i3 xBopo6oio
Ipeitca (XT) [25]. I XT, i AIT xapakTepusyroThcst JiMdpo-
nurtapHolo iHdiabTpanicro mapenximu 3. I1pu AIT xim-
douutapHuii iHGILIBTPAT COPUIUHSIE pyilHYBaHHS (oJti-
KYJIiB, 1110 MOXE ITPU3BECTH 10 PO3BUTKY Tirotupeo3sy. [1pu
XTI indinbrparis oOMexeHa, 1110 He BIUTMBAE Ha ILIUJTiICHICTh
3an03u, a AT pTTT BimirpailoTh LieHTpaJbHY POJIb Y CTUMY-
JIIOBaHHI (YHKIIII i pOCTY 3aJI031.

Y tkanuni 3 pekpyryBaHHs JiMpouuTie Thl Moxe
30UIBLINTY CUHTE3 iHTepdepoHy Y i (pakTopa HEKPO3Y MyXJIv-
HHU 0, 1110 cTuMymorTh cekpertito CXCL10 xkmitunamu 13
i CTBOPIOIOTH MO3UTHUBHUI 3BOPOTHUI 3B’SI30K, iHILIIIOIOUM
1 IPOIOBXKYI0YM aBTOIMYHHUIA mipoliec. B-kiituHu, lokati-
30BaHi Y BTOpMHHUX JiMGoinHuX dotikyaax TkanuHu 1113,
CIIOHTAHHO MPOAYKYIOTh aHTUTINIA, 110 poouth L1113 iMoBip-
HUM OCHOBHUM JIKepesioM aBroaHTuTit mpu A3113 [23].

AIT mae GaratoakTOpHY €TioJIOTil0, Ha $SIKYy BILIM-
BalOTh TeHEeTUYHi (akTopu, Taki sk nojimopdizm pTTI,
Tg, aHTUreHiB JEUKOUMTIB JIOAMHUA Ta iHIIMX TEHIB,
MOB’SI3aHUX 3 IMyHHOIO BimmoBimmio [25], daxTopm 30-
BHILIHBOTO CEpeNOBMINA — pafialis, Woa, KypiHHS, iH-
dexilii, celeH, HApKOTUKM, CTPEeC i DiETUYHI 3BUUKU [23,
25], engoreHHi akTopn — iHAEKC MaCH Tijla, aAUIIOKiHU,
€CTPOreHU, CeJIeKTUBHA iHaKTUBAlLlisI X-XpOMOCOM, MiKpO-
XiMepH3M, TIIIOKOKOPTUKOIK [23] i MOTEeHIIMHO — IIUIyH-
KOBO-KHUIIKOBHIT MiKpoGioMm [26].

3 omrsimy Ha iMyHOMOMYIIO04y posb VD iioro 3B’s130K
3 AIT iHTeHCMBHO BUBYAETHCSI OCTAaHHIMU poKamu [7, 18].
Binomo, 1mo VD mocuiioe BpomKeHy iMyHHY BilMOBiIb,
OQHOYACHO IPUTHIYYIOYM agallTUBHY iIMyHHY cucTeMmy |1,

9, 22]. AktuBoBaHuii VD (KaabLUTPioN) MOAYJIOE LIUTO-
KiHOBM TTyJ1 BiJl MPO3aIajbHOrO 10 OUIBII TOJIEPOTeHHOTO
iMyHHOTO cTatycy. IMyHoMoayorodi BractuBocTi VD mia-
BUIIYIOTh MOXJIMBICTh 1OTO y4acTi B pi3HUX aBTOIMYHHUX
MOPYIIEHHSX, BKIIOUHO 3 AIT.

Ha croromni omy0imikoBaHO 21 cCITOCTepeXHE TOCIi-
JOKEHHSI, Y SIKUX OLIIHEHO B3a€MO3B’130K MiX cTatycoM VD
i ITepebiroM aBTOIMyHHOTO MPOILIECY 3a OLIIHKOIO TUTPIB aH-
TUTHUPEOITHNUX aBTOAHTUTL. B oqHOMY 3 HUMX, 3 KOTOPTOIO
3890 nauieHtiB 3 AIT, OyJs10 3adikcOBaHO CTATUCTUYHO 3HA-
yynry ooepHeHy Kopessitito Mixk Turpamu ATITO i kinbKic-
10 25(OH)D y cupoBariii KpoBi. Y iHIIOMY OOC/iIKEHHI, 3
koropToio B 4141 yyacHuka, migsuieti Tutpu ATIIO Oymu
OUITBII TTOIIMPEHUMU B Tpyrnax 3 aedinurom VD mopiBHSIHO
3 IpynaMu 3 MOro J0oCTaTHLOIO KilbKicTio [20, 22]. Takox
BMSIBJICHO, 1110 HU3bKUH BMicT VD 1oB’13aHMi1 3i 30i/IbIIEH-
HsM A3IILL3 y XiHOK i3 CKJIEpOIOTiKiCTO30M SIEUHUKIB [28].
YV Mertaanamisi, mo BkIodaB 20 pi3HUX DOCITIIKeHb, OyJI0
BUSIBJICHO, 1110 nanieHTr 3 A3LLL3 (xBopoba IpeiiBca ta AIT)
MaJli 3HAYHO HWK4Mii piBeHb VD y cupoBariii KpoBi abo
1ioro neiluT NOPiBHSIHO 3i 310poBUMHI ocobamu [29].

Binburicte panux mono VD ta A3II3 oxepxkaHi 3 me-
PeXpeCHUX MOCIIIKEHb i, SIK IIPaBWIO, IMATBEPIKYIOTh iC-
HyBaHHS acouialii. € gaHi mpo 3B’s130K Mix aediturom VD
(25(OH)D, < 10 ur/mn) i 6inbw BucoKo10 yactoToro A3LI3
(nepeBaxxHo AIT) i HagBHicTio anTuTin no LL3. bynu Bu-
siByieHi Huokdi piBHi 25(OH)D, B oci6 3 A3III3, npu LboMy
B rpymi 3 XI' peecTpyBaiu HUXKYi piBHI, HiXX Y XBOPUX Ha TH-
peoinut Xamumoto (TX), i cmocrepiraau obepHeHy Kope-
JsAnito Mix piBHsamu 25(OH)D, i TuTpaMu aHTUTUPEOIIHUX
anTuTiL. Btk Bucoki pisi 25(OH) D, Manu cnabky xope-
JISILIIO 3 HUKIMMU PiBHSIMM aHTUTHUPEOIMHUX aHTUTII [18].

Lleit 3B’S130K IATBEPIKYETHCS il JOCIiZaMU Ha TBa-
puHax. Hdediumut VD y Muieil BUKIMKAB CTiAKMI Ti-
rnepTupeos micis imyHizauii antutiiamu 1o pTTI. Byno
MPOJEMOHCTPOBAHO, IO KaJbLIMTPION 3MEHIIYE CHUHTE3
AHTUTUPEOITHUX aHTUTLII Pa3oM 3 IMOCTA0JIeHHSAM TIaTo-
JoriuHux 3MiH y I3 mypiB. Kaneuurpion maB cuHepre-
TUYHUI e(eKT, KOJIU MOoro AoJaBaiv A0 LUKIJIOCIOPUHY
111 TTpO(iIaKTUKN €KCIIEPUMEHTATbHOTO aBTOIMYHHOTO
tupeoinuty B Muiiieit CBA [27].

OpHak 11010 UBOTO MUTAHHS iCHYIOTH NESIKi cyrie-
PEYHOCTi, 110 BKa3ylOTh Ha HEOOXiAHICTb MPOBEIECHHS
nomanbnx gociimkeHsb [22, 30, 31]. IcHyloTh moBigo-
MJieHHs nipo 3MmeHineHHs1 piBHs ATTI i TTI Ha doni
npuitomy VD 3a BincyrHocTi 3HvKeHHs piBHI ATIIO mno-
piBHSIHO 3 Tpyrmoo mmiaue6o [32]. JocmimkeHHs, y KO-
My TMOpPIBHIOBAJIM XiHOK (10 MeHOMay3u) i YOJOBiKiB 3
A3III3, BusgBuIo 3B’430K PiBHIB aHTUTUPEOIOHUX aHTU-
Tis1 i VD nuiire B XXiHOK. ABTOpY BKa3ylOTh Ha MOXKJIMBICTh
B3aemoii Mixk VD ta ectporenamu npu po3Butky A3I1I13.
17-B-ectpanion Moxe BiirpaBaTu 3aXMCHY POJib, IPUTHi-
yytoun TpaHckpumniito CYP24A1, 36iabyroun 6iocuHTe3
VDR, ingykyoum OinblIMii 3B’SI30K Ta iHTEpHAaTi3yl0uun
D-3B’s3ytounii 6inok 10 T-kiiTuH i Makpodaris [33].

BiTaMiH D i XpOHiYHUIM ABTOIMYHHWUI TUPEOTAUT
IcayroTh maHi, 10 MiATBEPIKYIOTh B3aEMO3B 130K MiXK

VD ta AIT. Tak, Oysio BUsiBieHO HIXKUMIt piBeHb 25(OH)D

B 0ci0 i3 TX mopiBHSIHO 3 KOHTPOJBHUMM Cy0’€KTaMU 3
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[ d ]

TEHACHIII€I0 A0 OLIBIIOI MOIIMPEHOCTI Ae(IilUTY B Malli€H-
TiB 3 TIlIOTUPEO30M IOPIBHSIHO 3 0CO0AMU 3 €YyTUPEO30M.
JlocnimkeHHsT B iHIIUX TTOIMYJISIisSIX MiATBEpAUIN 3B’ 30K
Mix HyzkumuMu piBHsIME 25(OH)D i pusukom po3sutky TX
[18]. € mani, 1m0 MiATBEPIKYIOTH 1IJ0 aCOIliallil0 B «Kpaii-
Hix» BikoBMX rpynax. Buia nommpenicts A3I13 i TutpiB
ATTIO nipu piBHi 25(OH)D < 20 Hr/mn Oyja BUsIBJIeHa B
ocib, crapiux Bix 65 pokis [34]. V miteii i3 TX Takox Oys10
BUSIBJICHO OUTBIITY MOIIMpeHicTh nedinuty VD mopiBHSIHO
3 KOHTpoJIbHOWO rpynoto [35]. PiBui VD i kanbuio Oynmn
3HauHO HpKunMU npu TX i XI' mopiBHSHO 3i 3mO0pOBUMU
ocobamu. Jdedinut VD crioctepirasest B 76,7 % xBopux Ha
TXi70 % xsopux Ha XI' mopiBsHO 3 20,0 % y KOHTpOJI i
HeratuBHO KopemoBas 3 ATTT ta ATTIO y rpyni TX [36].

IMponeMoHcTpoBaHa KOpEJSLisl MiX TSKKIicTIO nedi-
muty 25(OH)D, TpuBamictio TX, 06’emom 1113 i Tutpa-
MU aHTUTHUPEOITHUX aHTUTLI. OOGepHEeHa KOpesiis Mix
25(OH)D Tta ATIIO Oyna miaTBepmXeHa y XBOpUX i3 He-
IIOJABHO JiaTHOCTOBAaHUM €yTHUpeoigHuM TX IMOpiBHSIHO
3i 3IOPOBUMM 0COOAMU i3 CepeHIM i TSKKUM AeilluTOM
25(0H)D, [18, 37].

BitamiH D i xBopo6a Npensca

HanHux npo B3aeMo3B’s130k Mixk VD i XTI gerio meHiie.
Y KiTbKOX TOCIIKEHHSIX TTOBIIOMIISIOCS TIPO 3HUXKEHHS
piBHs1 25(OH)D y cupoBariii kpoBi y xBopux Ha XI" [18,
38—40]. byB BcTaHOBJIEHU 3B 130K MiK piBHSIMU VD i T1-
tpamu AT pTTI [39]. YV pesynbraTi 1BoX MeTaaHasiziB 0ysio
3p00JIEHO BUCHOBOK MPO OiJibllly MMOBIpHICTb Ae(illuTy
25(OH)D B oci6 i3 XI" [30, 41]. PiBui 25(OH)D y cuposart-
11i KPOBi MOXYTh OYTH BaXJIMBUMU 11010 eheKTY JIiKyBaH-
HsI, TIpYU IIbOMY HI>KYi PiBHI aCOIIIOIOTHCS 3 MEHIIIOI0 iMO-
BipHICTIO peMicii i BUlliuM piBHeM peunausiB [38, 42| npu
3aCTOCYBaHHI aHTUTUpeoigHoi Tepamii. Ymict 25(OH)D
< 20 Hr/MJ TakoX OyB BU3HAUEHUI SIK HE3aJeXHUI dak-
TOp PU3MKY TepaNeBTUYHOI HEAOCTATHOCTI MPU JiKyBaHHI
pamioakTuBHUM iomom [43]. Takox Oynu 3apeecTpoBaHi
BUTAIKU CUMIITOMATUYHOI TilOKAIBIIEMII ITiCIST JTiKyBaH-
Hs1 XI' — He TiIbKU B pe3yJIbTaTi XipypriyHOro BTpy4YaHHsI,
ajie il micyis 3acToCyBaHHSI pafioilony i JIiKyBaHHSI METH -
MazosnioM. B 000x BuIagkax BiAMiY€HO HU3bKMI PiBEHb
25(OH)D i Bucokuit kommneHcarophuii pisens 1,25(0OH)D,,
a nediuut VD Oy10 BU3HAYEHO SK MOMXKJIMBY MPUYUHY
rirmokanbpuiemii [44, 45].

MoAiMop®i3m reHis, NOB’A3AHMNX
3 BitamiHom D Ta A3LL3

Byna BucyHyTa rimoresa mpo 3B’s130K MixX mojiMopdiz-
MaMU TeHiB, 1110 OepyThb y4yacTh y GyHKIIi i MeTabomizmi
VD npu A3II3. Ha choroaHi HaiGiIbII IIMPOKO BUBYA-
[0Thes TToJliMopdizmu reHa VDR, 1110 3HaX0OUTBCS B XpO-
mocoMi 12q13.11 i mictuth 14 ek30HiB i 6J113bKO 75 T.11.0.
VY upomy reHi Oyau BUSIBJICHI KilibKa OMHOHYKJICOTHIHUX
nosiiMmopdizmiB (SNP), nesxi 3 sskux Oynu oB’sizaHi 3 pu-
sukoMm A3II3 [18, 46]. Onucani yorupu ocHoBHi SNP:
Fokl1 (rs10735870), Bsml (rs1544410), Apal (rs7975232) i
Taql (rs731236) [47]. Ha choromHi pe3yabraTi AOCTiIKEeHb
acouianii momimopdizmiB VDR 3 A3 3 € cynepewmBuMu
[46, 48], 110 BKasye Ha HEOOXiAHICTH MOAAIBIIMX AOCi-
mkeHb. [ToBHOTeHOMHI gociimkeHHs acoianiii (GWAS)

rnmokaszaiu, 1o reHu, siki komyiotb DBP i CYP2RI,
moB’s13aHi 3 piBHeM VD y mupkyii. [Toximopdizm y mux
reHax Moxe OyTH MOB’sI3aHUI i3 PE3UCTEHTHICTIO 10 JIiKYy-
BaHHa XI' [49]. V cucrematnuHOMY Orisiii i MeTaaHasi3i
MINIILTA BUCHOBKY, 1110 100aBKK 3 VD CYTTEBO 3HUXYIOThH
piBenb ATTIO (mpu nikyBaHHi TpoTsiroMm 6 micsuis) Ta AT
pTTT 6e3 cepito3nux modiuHux edekTiB [50].

EdekT A06aBok VD

Binomo, mo no6aBku 3 VD crnpusiioTb 3MeHILEHHIO
piBHIB aHTUTHUpeoimHmX aHTUTIT mpu A3II3. Perpo-
crnieKTuBHUI aHani3 933 mauieHTiB 3 AIT BUSIBUB Oijib-
e 3HmkeHHs1 piBHs ATIIO y miarpymi 3 58 maiieHTiB,
y SKUX CITOCTepirajaoch MOKpAllleHHSI BUXiTHOTO HEIO-
cratHboro piBHs VD (< 30 Hr/mi1) MOpiBHSIHO 3 KOHT-
ponbHoO Tpynolo [51]. Takox Ha ebexkTn mo6aBok VD mipu
AIT moxyTb BrutuBatu iHWi dakropu. Tak, nobasku VD
i TECTOCTEPOHY B YOJIOBIKiB 3 110ro AediluTOM acollilo-
I0ThCSI 3 OUTBII BUPaXKeHUM 3MeHIlIeHHSIM TUTpiB ATITO/
ATTT i 306inbmieHHsIM cekpeTopHoi 3aaTHocTi I3 mo-
PIBHSIHO 3 YOJIOBiKaMHU, sIKi HE OTPUMYBAJIM TECTOCTEPOH
[52]. Takox OyJio moKa3aHo, 110 J00aBKU CEJIEHOMETiOHi-
Hy nocuoioTh BIinB VD y xiHok 3 AIT [53]. lob6aBku
MOXYTb TAKOX MaTH MPOpiIaKTUIHUH ePeKT 11070 3a10-
OiraHHsI po3BUTKY rimotupeo3sy. Tak, rpyma 3 11 017 xBo-
pux Ha AIT orpumysana no6asku 3 VD mpotsirom poky
N0 IOCATHEHHS 1inboBUX piBHiB 25(OH)D, > 40 Hr/mi.
Byno Beranosnieno, 1o kouuenTpauis 25(OH)D, 50 vr/mn
3HIMKYE PU3UK TimoTupeosy Ha 30 %, a miaBUILCHHS PiBHS
25(OH)D, y nauieHTiB 3 rinoTupeo3om 0yJI0 OB A3aHe 3
nokpaiiaHHsaM GyHkii 13 [54].

OwinroBanu Takox edexktu nodaBok VD mpu XI. Bera-
HOBJIEHO, 110 A00aBKU MOXYThb 3aTpUMATU MOYATOK PO3-
BUTKY peLIMIMBY 3aXBOPIOBaHHSA [55], a TaKoX 3amobdiratu
PO3BUTKY CepIIeBO-CYIMHHUX Toii ipu XI' Ha IpoTHBary
nanieHTam 3 nedimmtom VD [1, 56].

BBaxkaetbest, 110 piBeHb VD 20 HT/MJ € HEMOCTaTHIM
DU OiIBIIOCTI HaceJeHHs. 3a peKOMeHIallisIMM €HIO0-
kpuHHoro TtoBapuctBa (Endocrine Society Guidelines)
BU3HAYEHO OoNTUMasbHUI piBeHb 25(OH)D > 30 Hr/mi, a
3HaueHHs 10 100 Hr/mu1 € 6e3MeYHUMU, OCKIJIbKM BOHU HE
BUKJIMKAIOTH TinepKaibLiemii [18].

[IloneHHe BBeACHHSI XOJeKalbLM(Epoay B KiJTbKOCTI
1000 MO/no0y MpoTIroM OZHOIO MiCSIlsS acoOIlil0BaIOCs
3i 3HauHUM 3HMXKeHHsIM TUTpiB ATITIO ta ATTI y koropti
3 46 mauieHTiB [57]. TakOX CIPUATINBUI BILUIUB 100ABOK
VD na tutpu ATIIO Oyio 3adikcoBano B mamieHTiB 3 AIT
3 foctaTHiM piBHeM VD. VY 1ibomy nociiikeHHi 3MeHIIeH-
Hs1 Oyno 6kl BupaxkeHum 111 ATTIO nopiBusiHo 3 ATTT
[58]. ¥V HeBenmmKoMy DOCIiIKEeHHI Ha €yTUPEOITHUX Y0JIO-
Bikax 3 AlT, saxi npuiimanu no6aBku BitamiHy D i ceneHy
MPOTSITOM IIECTU MICSIIiB, CIIOCTepirajii BipoTiTHe 3HU-
JKEHHSI TUTPIB aHTUTUPEOIAHUX aHTUTII [52]. B iHIIOMYy
IOCTIIKEeHHI B KOTOpTi i3 47 eytupeoimnux xpopux 3 AIT
cymuieMmenTauiss 4000 MO/no6y VD mnpoTsirom 1iectu Mi-
cs11iB Oysa MoB’si3aHa 3i 3HAYHUM 3HUKEHHSIM TUTPY aH-
tutin ATITO Ta ATTT, i epexkr OyB OiIbIIT BUPAKEHUM Y
JIIofiel, SIKUX JIiKyBajiy CeJIEHOMETiOHiHOM MpPOTSIrOM I0-
IepPeIHbOrO POKY, 10 CBIMUUTH PO anuTUBHMUI epekT VD
3 mobaBKaMH cejieHy [28, 53].
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MpnpoAC B3AEMO3B’ 13Ky MiXK PiBHEM
BiTaMiHy D Ta aBTOIMYHHUMMK XBOpO6aMM LLI3

Ha cboronHi 6ib1IicTh JAHUX CBITYMUTH MPO HASIBHICTh
3B’s13Ky MixX piBHeM VD Ta A31113. IcHy€ KiTbKa MOXXJIMBUX
TJlyMadeHb 1€l acouialtii. Haioinbr yacTuM MOSICHEHHSIM
€ raJibMyBaHHs1 iMyHomonyJorounx edekris 1,25(0OH)D, y
MalieHTiB 3 #Oro AeIilIMTOM, 1110 CIPUSIE PO3BUTKY aBTO-
iMyHHOCTi. OgHaK OTpUMaHi IaHi B OCHOBHOMY € pe3yJib-
TaTOM TIEPEXPECHUX TOCIiIKEeHb, 110 He TO3BOJISIIOThH BCTa-
HOBUTU NPUYMHHO-HACTIAKOBI edexkTu. Tomy BaxkianMBO
OLIIHUTY aJIETepHATUBHI MoeJi. JlesKi aBTopu BBaXaloTh,
o B3aeMo3B’sizok VD 3 A3II3 BinoOpaxae Hacinku, a
He npuuuHy 3axBoproBaHHs. Came A31113 Mmoxke mpusBec-
™ 1o aediuuty VD [18]. Tak, BUSIBIEHO MOMITHE 3MEH-
menHs Bumicty 1,25(OH)D, ta excnpecii CYP27B1 y mypis
3 T,-inmykoBanum rineptupeosom [59]. Ilpu AIT 36inb-
LIEHHS XKUPOBOI Macu, CIPUUMHEHE T1MOTUPEO30M, TAKOXK
Moxe cripusatu aediuuty Bitaminy [60]. CriocTepekeHHs
3a Mali€eHTaMu 3 IOBFOTPUBAIIMM TUPEOIIUTOM XalllMMOTO
BUSIBWIO MO3UTHUBHY KopeJisiiio Mix piBHIMU 25(OH)D,
BinbHOro T, i, Bcynepeu ovikysanHam, Th17 i TNF-a.

IMpunyckaiotb, 110 HU3bKMI piBeHb BiabHOrO T, €
npenukTopoM nediuuty 25(OH)D i 110 TpuBaia eBosoList
3aXBOPIOBAHHSI I JIiKyBaHHSI TilOTUPEO3y OB’ s13aHi 3i 3HU -
JKeHHSIM IIUTOTOKCUYHOI iMyHHOI BiIIOBiIi, HE3aJIeXXHO
Bin piBHst 25(OH)D [61]. ChiBicnyBanns A313 3 iHmm-
MM aBTOIMyHHHUMM XBOPOOAMM TaKOX 3aCTyTOBYE Ha yBary.
OpmHak MOXKJIMBICTB TOTO, 1110 AedinuT VD € BUkitoyHo Ha-
CJIIIKOM aBTOIMYHHOCTI, 30a€ThCS ManoiiMoBipHOI0. Kpim
TOTO, Y IOCJIKEHHI, IO OLIIHIOBAJIO MAIIEHTIB 3 HEIO-
crarnictio 25(OH) D, i XT, He Gy/10 BUSABIEHO CTATUCTUYHO
3HAUyII01 pi3HMI B 3HaUeHH:IX 25(OH)D Ha moyaTkoBOMY
piBHi Ta yepe3 1—2 poKwu Ticist Tepartii rinepTupeosy (3 10-
CATHEHHSIM eyThpeo3y) [62].

Ax6u Hu3bkuit piseHb VD 0yB Haciinkom A3IIL3, To
JIIKyBaHHSI aBTOIMyHHOT'O 3aXBOPIOBAaHHSI OBUHHO OyJIO O
nmokpaiyBaty ctatyc VD, yoro He crioctepiraeTbes. [HIma
MOXJIMBICTb TIOJISITAE B TOMY, 110 HUxXk4i piBHiI 25(OH)D
MpY aBTOIMYHHMX IIpoliecax € pe3yJabTaToM maTogisiono-
TiYHOrO MeXaHi3My, 110 Oepe y4acTb Y PO3BUTKY 3aXBOPIO-
BaHHsI, ToOTO nucdyskuis VDR cnpuyrHeHa XpOHiYHOIO
iHpexuieo [60]. s muchyHKILiS MOXe IPU3BECTU 10
3HMKEHHSI MPOMYKYBaHHS BHacinoK akrusaiii VDR aH-
TUMiKpoOHux mentuniB. Jducoynkuis VDR takox moxke
MPU3BECTH 10 3HUKEHHSI eKcTpecii 24-rinpokcuiasu 3 1o-
JajblUMM MiaBuLeHHsSM piBHiB 1,25(OH)D,. Hagammiox
1,25(OH)D, Mae 31aTHICTb BUTICHATH JIiTaHIU sAEPHUX
PELEnTOopiB, TAKUX SIK PELIENTOP TUPEOINHOTO TOPMOHY d,
[JIIOKOKOPTUKOINM 1 aHAPOTeHU, 1110 MOXKe TTPU3BECTH 10
nuchyHKIUIT 3a703u [63]. Y pe3yabraTi miABUILEHHS PiBHS
1,25(OH)D, 3B’43y€TbCs 3 pELIENTOPOM IIperHaHy X Ta iH-
rioye cuntes 25(OH)D y neuiniii.

AHaJi3yound MOTOYHI MaHi, DIMILIXM BUCHOBKY, IO
BHecoK piBHS VD y martorene3 A3IL3 € BiporimHuMm,
OCKIiJIbKM iCHYBaHHS acolliallii MiATBepIXYETbCS Oilb-
IIiCTIO JochimKkeHb. OTXe, IIJIKOM iMOBIpHO, IO PiBHI
VD, nonimopdizmu iioro perenrtopa [46, 48] i hepmeH-
T, 110 PETYJIOI0Th oro Meradosism [49], BrIMBalOThL
Ha oro peryjsiTOpHy 3AaTHICTh, i, OTXe, BiH, IIBUMI-
11Ie 3a BCe, Billirpa€e MeBHY POJb y PO3BUTKY il mepediry

A31113. ImoBipHO, 1110 1LIeii BHECOK 3aJIeXKUTh BiJ Oe3miui
IHIIMX (PaKTOPiB, TAKUX SIK BiK i CTaTh, CTATeBi TOPMOHU
1 MikpoeseMeHTU. [eHeTUYHi, enireHeTUYHi, iHIIi €H0-
TeHHIi 11 €eKOJIOTiuHi (haKTOpH, SIKi COPUSIOTH CXMJIBHOCTI
no A3II3, TakoX MOXYTb BILUIMBATU Ha IL[10 KOPEJISILilo,
MOSICHIOIOUM JIeSIKY HEeBilMOBIAHICTh pe3yJbTaTiB, OTPU-
MaHUX y pi3HUX normysiisx [18].

Y 1Y «IHCTUTYT €HAOKPMHOJOril Ta OOMiHY pEYOBHH
im. B.I1. Komicapenka HAMH VYkpainn» Oyito rpoBeaeHo 10-
CJTIKEHHSI, METOIO SIKOTO OyJ10 BUB4YeHHsI BMicTy VD, a came
25(OH)D, y 176 mauienTis 3 XT, ycKIaaHEHOIO aBTOIMyHHOIO
odranbmonariero (AO), i BU3BHAYeHHSI HOro KOpesSIiiitHUX
3B’s13KiB 3 aHTUTUpeoinHuMU aHTuTiiamu (AT pTTT).

MarTtepiaau Ta meToamn

Busznauenns 25(OH)D mpoBonuiioch METOIOM TBEpP-
no¢a3zHoro iMyHo(EepMEHTHOIO aHalli3y 3a JIOMOMOIOI0
cTaHmapTHUX HabOopiB dipmu Siemens (OOUHUIT BUMi-
Py — HMOJIb/JT). 3TiIHO 3 peKOMEHIALisIMU 3 JTIKyBaHHSI i1
npodinaktuku nedinuty VD y HaceneHHs lleHTpanbHoi
€sponu (2013), piserb 25(OH)D y cupoBariii KpoBi, HUX-
yuii 3a 50 HMOJIb/J1, BKa3ye Ha nediuut VD i Bumarae me-
NMKaMEHTO3HOI Teparii, piBeHb 50—75 HMOJIb/J1 CBITYUTH
npo cyoontumanbHuii ctatyc VD, piBeHb 75—125 HMoub/n
BimoOpaxkae ontuMmaabHuii ctatyc VD.

ITix yac gocimkeHHs Bei 176 ocib Oynu po3roaijieHi Ha
IIBi TpYIIM 3aj1exKHO Bin HasiBHOCTI AO: mepiua rpymna — mna-
umientu 3 XI' 6e3 AO (62 ocobu), apyra rpyra — IMali€HTH
3 XT3 AO (114 oci0).

PesyAbTaTH

Hocaimxkennst Bmicty 25(OH)D y 176 oci6 i3 XTI
MPOJEMOHCTPYBaAJO 3HWXEHHS Horo piBHsI no 42,43 +
+ 3,64 umoap/n (mediluT) mpM HUXKHLOMY KBapTHITi
25,00; BepxHbomy — 56,00; memiani — 39,85. TTpu migpa-
XyHKY LIbOTO MOKa3HMKa OKPEMO Mo Trpymnax 3adikcoBaHO
iioro 3mMeHIeHHs 10 44,97 + 2,64 HMomb/1'y Tpymi 6e3 AO
i no 41,05 = 2,03 umosb/a y rpyni 3 AO (BiporigHoi pi3-
Huwi BMicty 25(OH)D Mix rpynamu He BusiBieHo). Heno-
craTHiit piBeHb VD BusHaueHo B 161 nauienra (91,78 %),
npu LIbOMY CyOONITUMAJIbHUI piBeHb MaB Micile B 42 ocib
(23,86 %), a nediuur — y 119 ociod (67,61 %). ITpu mo-
PIBHSIHHI 4acTOK TMAIliEHTIB 3 HOPMaJIbHUMH, CyOONTH-
MaJIbHUMM 3HaueHHsIMU i gedinutom 25(0OH)D oxpemo
10 JIBOX TpyIiax Oy OTpUMaHi pe3yJibTaTH, SIKi MojlaHi B
Tabs. 1. JIx BUmHO 3 Tabmuili, HopMaibHUi piBeHb 25(0OH)D
crioctepiraBes y 8,06 % marientiB 3 XI" 6e3 AO i 8,77 %
xBopux 3 AO (P > 0,05); cybonTumanbHUi1 piBeHb MaB Mic-
ey 29,03 % nauientiB 6e3 AO i 21,05 % 3 AO (P > 0,05);
nedimut 25(0OH)D crioctepiraBest B 62,90 % malieHTiB 6e3
A0 70,17 % xBopux 3 AO. OTxe, y OLIBLIOCTI XBOPUX HA
XTI HesanexHo Big HasgBHOCTI AO MaB Micie nedinut VD.

IMopisusinus piBHiB TTI Ta AT pTTI B 060X rpymax
XBOPHX IIPOIEMOHCTPYBAJIO BiICYTHICTh BipOTiZHOI pi3HU-
11i B nochimxyBaHux mokasHukax (P > 0,05). BiporigHa pi3-
HULIS criocTepiranach Tiibku B 3HaueHHsX TTT (P < 0,02),
1110 OyJ10 MOB’I3aHO 3 OUTBIIOK KiJIbKICTIO €YyTUPEOiTHUX
MalieHTIB y ApYTiit rpyri XxBopux (Tadm. 2).

Pisenp AT pTTI ouikyBaHO OyB mimBUIIECHMII B 000X
rpynax nopiBHSHO 3 peepeHTHUMU 3HAYCHHSIMU.
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PiBeHb ioHi30BaHOrO KaJbllilo OyB y MexXaX HOpMaJlb-
HUX 3HaY€Hb i He Bifapi3HsaBcs Mix rpynamu (P > 0,05).

Jani mpoBeieHO aHaJli3 KOpeIsLinHUX 3B’ 13KiB Mixk AT
pTTI i 25(OH)D 3a mapamerpuunum metomom Ilipcona
(TaGJ1. 3) i BUSBJIEHO BipOTiIHUI Bifl’€MHUIA KOpEISLIITHUI
3B’5130K Mixk AT pTTI i 25(OH)D y rpymni xBopux 3 XI i
AO — 3 meHmM piBHeM 25(OH)D xopentotoTs BUlLli 3Ha-
yeHHs AT pTTT.

Joa mixBimamii gediumTy 91 HEITOCTAaTHOCTI BiTaMiHy
D, yciM XBOpHMM MapajeibHO 3 THPEOCTaTMYHOIO Teparli-
€10 MMPU3HAYAINCH ITpenapaTtu, 1o Mictmwim 4000 MO VD,
3 KoHTposieM piBHs 25(OH)D, ATTIO Ta AT pTTI uepes
2 i 4 micaui Bim movaTtky JikyBaHHs. Ilicasa mocsirHeHHs
ONTUMAIbHUX 3HAUYeHb J03Y TperapariB 3MEHITYBaIn 10
ninTpumyoudoi — 2000 Opa. i mpoaoBXKyBaIu JIiKyBaHHS 111e
3—4 micsmi 3 moHiToprHToM BMicTy 25(OH)D. Pesynbratu
3acTocyBaHHs MpernapariB VD noaaHi B Ta01. 4.

Sk BumHO 3 TaOd. 4, Mpu KOMOiHALIl aHTUTHPEOITHUX
mpernapariB 3 nperaparamu VD 1oro piBeHb HOpMaTi3yBaBCsI
BXKe 4yepe3 2 MicsILIi JIiKyBaHHS, a BipOTiIHE 3HVKEHHS PiBHIB
ATTIO i AT pTTT (P < 0,05) coctepiraioch Ipu KOHTPOJT
yepe3 4 Mics1i JTikyBaHHS. BapTo 3a3HaYnTH, 1110 SIKIIO PiBeHb
AT pTTTI 3H1KXyeThCS i Ha (hOHI AHTUTUPEOITHOI TEPAITii, TO Ha
piBerb ATTIO TupeocTatuuHi npenapaty He BIUTMBAIOTh, HA
BiZIMiHY Bi KOMOiHallil ocTaHHiX 3 mpernaparamu VD.

OTtxe, 3a pe3yjbraTaMu JOCHiI)KEHHS

1. IMpu XTI 91,78 % (161 ocoba) malieHTiB MalOTh He-
nocrtatHiii piBeHb 25(0OH)D: cybonTumanbHuii piBeHb 3a-
dikcoBano B 42 oci6 (23,86 %), a medimmur — y 119 oci6
(67,61 %).

2. BiporigHuii Big’€eMHUI KOPEISLIMHNI 3B’ 130K MixX
AT pTTT i 25(OH)D BusineHo B rpymi xBopux 3 XI i
AO — 3 meHuM piBHeM 25(OH)D kopenioloTh Bullli 3Ha-
yeHHs1t AT pTTT.

Ta6bnuys 1. PieHb 25(0OH)D y nauieHriB i3 XI” 3anexHo Big HassBHocTi AO

PiseHb 25(0H)D X(rnsf"é,go (ﬂiﬁ% P
HopmanbHwuii (75-125 mkr/n), n (%) 5 (8,06) 10 (8,77) 0,90
Cy6ontumarnsHuii (50-75 Mkr/n), n (%) 18 (29,03) 24 (21,05) 0,32
HediumT (< 50 MK/n), n (%) 39 (62,90) 80 (70,17) 0,41

Ta6nuuys 2. lMopisHsHHS piBHiB TTI, ITTI, AT pTTI i 25(OH)D mix rpynamu nauieHTis i3 XI”

3anexHo Big HassBHocTi AO

lMoka3Hukn x[nGSzSO (ﬁ:iﬁ% P
TTr, mOg/n 0,56 + 0,16 1,72 £ 0,40 0,011
AT pTTIl, MO/Mn 9,29 + 1,27 11,06 + 1,03 0,290
25(0OH)D, HMonb/n 44,97 + 2,64 41,05 + 2,03 0,246
Ca ioHi30BaHHW, HMONbL/N 1,24 + 0,01 1,21 £ 0,02 0,098

lMpumitka: P — BiporigHicTs pi3HNLi noka3HUKiB 3a t-kputepiem CTbrofgeHTa.
Ta6nuys 3. Kopensiuis nokasHukiB 3a Kputepiem [lipcoHa (napameTpuyHnm)

lMoka3Hukn AT pTTI TTr 25(0OH)D
AT pTTI 1,0 -0,17 -0,19*
TTr 0,17 1,0 —0,09
25(0OH)D -0,19 -0,09 1,0

lMpumitka: * — p < 0,05.

Ta6bnuys 4. PiBHi 25(0H)D, ATI1O, AT pTTI i TTI" y npouyeci nikyBaHHA nauieHTiB 3 XI' npenapatamu VD

Tepmin 25(0H)D, AT pTTT, ATIO, TTT,
KOHTpOJIO HMonb/n MO/n MO/n mnMO/n
Ro rikyBanHs, 42,43 = 3,64 10,01 + 1,94 256,73 + 17,92 0,0030 + 0,0001
Hepes 2 mic., 69,78 + 4,12 8,12 + 0,63 219,47 + 14,78 0,39 + 0,04
Hepes 4 wic., 91,95 + 10,16 5,87 + 0,24 146,31 + 11,13 0,92+0,13
P1 <0,05 > 0,05 > 0,05 <0,05
P2 < 0,05 < 0,05 < 0,05 < 0,05

TMpumitkn: P1 — pi3HULsi NOKa3HUKIB [0 JNliKyBaHHS i rpyn KOHTPOi Yepe3 2 micayi; P2 — pi3HULs1 NoKa3HUKIB 4O
JNliKyBaHHS1 i Ipy KOHTponi yepes 4 micsui.

40

MiKHOPOAHNMA EHAOKPWHOAOTIYHUI XKYPHAA, ISSN 2224-0721 (print), ISSN 2307-1427 (online)

Tom 17, N2 5, 2021




[ &)

OpwuriHaAbHI AoocAipXeHHs /Original Researches/

3. Kommencauiss Hectaui 25(OH)D npusBoguth a0
BiporigHoro (P < 0,05) smenmenHs piBHiB AT pTTI Ta
ATTIO y nauienris i3 XI.

BucHoBKMU

VD — ue yHiBepcalbHMUII CTepOiDHUI TOPMOH, IO
pEryJIto€E aKTHUBHICTh IEKiILKOX TUCSAY TeHiB. 3a ocTaHHi
IeCITWIITTS OyJIu 3apeecTpoBaHi YMCIEHHI 3aXBOPIOBaH-
Hs1, acouiiioBaHi 3 gedinurom VD, y Tomy uucnii pak Ta
aBTOIMYHHi 3aXBOPIOBaHHSI IIIMTOIOAIOHOT 3ay103u. [octi-
JKEHHS TToKasaiu, 1o VD Moxxe BIIMBaTU Ha pO3BUTOK
i mepedir uux 3aXBoproBaHb. BaxkauBum ¢akToMm € Te, 110
eMiIeMiOIOTiUHi JOCTiIKEeHHSI IIPOAEMOHCTPYBAJIM BUCO-
KW piBeHb MOIIMPEHOCTI AediluTy abo HeITOCTaTHOCTI
VD y BcboMmy cBiTi. HegoctaTHicTs VD € cunbHUM di€TUY-
HUM ITyCKOBUM MEXaHi3MOM, HACJIiJIKOM SIKOTO € TSXKKi,
XPOHiIYHi 3aXBOPIOBAHHSI.

BuHukae nmuTaHHs, HACKiIbKA HAMIMHNIM € 3B’SI30K MixK
VD Tta A3IIL3. Ha chorogHi nepeBaxHa OUIBIIICTh TaHUX
BKa3ylOTh Ha 3B’130K MiX gediuurom VD i migBuieHUM
PU3MKOM PO3BUTKY 3aXBOPIOBAHHSI, BULIMMM TUTPAMU aH-
TUTiN, TpyAHOUIaMU B JiiKyBaHHi. [ToniMopdizmu B reHax,
noB’s13aHi 3 QyHKIIi€EO i MeTadomizaMoM VD, TakoxX MaioTh
MeBHUIA BIUIMB Ha pusuK po3BUTKY A3IL[3. [llono TouHoro
xapakrtepy B3aemoii Mixk VD ta A31113, To BBaXKa€eThCsI, 1110
VD Binirpae neBHy posb y ix natoreHesi. [licis po3Butky
A3III3 fioro HacniaKOM MOXe OyTU MOCWJIEHHS nediluTy
VD. besnocepenHbo Wi KIIiHIYHOI MPaKTUKKA € HEeoOXim-
HICTh BU3HAUEHHSI oNnTUMajbHOTrO piBHS VD Ta edekTus-
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Effects of vitamin D in thyroid autoimmune pathologies:
literature review and own data

Abstract. Background. Vitamin D (VD) is a versatile steroid hor-
mone that regulates the activity of several thousand genes. Over the
past decades, numerous diseases associated with VD deficiency
have been reported, including cancer and autoimmune thyroid
disorders. Researches revealed that VD can influence the develop-
ment and course of these diseases. The VD participation in mod-
ulation of the hypothalamus-pituitary-thyroid gland axis, both
at the level of the pituitary gland and at that of the thyroid, has
been shown. The effect of VD on autoimmune diseases, including
thyroid autoimmune diseases, is widely studied. Most of the ex-
isting data support the relationship between VD deficiency and a
greater tendency to develop and higher antibody titers associated
with Hashimoto’s thyroiditis, Graves’ disease (GD) and postpar-
tum thyroiditis. An important fact is that epidemiological studies
have demonstrated a high prevalence of VD deficiency or insuffi-
ciency throughout the world. VD insufficiency is a potent dietary
trigger that results in severe, chronic diseases. The question arises
how reliable is the relationship between VD and autoimmune thy-
roid diseases (AITD). Although the results of the studies performed
are somewhat contradictory, the vast majority of data indicates a
link between VD deficiency and an increased risk of developing the
disease, high antibody titers, and difficulties in treatment. Genetic
polymorphisms associated with VD function and metabolism also
have some influence on the risk of ATD. With regard to the precise
nature of the relationship between VD and AITD, it is believed that
VD plays a small but significant role in the AITD pathogenesis. Af-
ter the AITD development, its consequence may be an increase in
VD deficiency. It is the need to determine the effect of VD supple-
mentation in the prevention and treatment of AITD and its optimal
level directly for clinical practice. It is necessary for clinical prac-

tice to determine the effect of VD supplements in the prevention
and treatment of AITD and its optimal level. A study, the purpose
of which was to study the content of VD, namely 25(OH)D in 176
patients with GD complicated by autoimmune ophthalmopathy
(AO) and to identify a correlation relationship with antithyroid
antibodies (TPO, TSHR-Ab) was carried out at the State Institu-
tion “V.P. Komissarenko Institute of Endocrinology and Metabo-
lism of the National Academy of Medical Sciences of Ukraine”.
Materials and methods. The levels of 25(OH)D, TSH, TSHR-ADb,
TPO were determined by enzyme immunoassay using standard kits
from Siemens firm. During the study, 176 patients were divided
into two groups, depending on the presence of AO: the first group
consisted of patients with GD without AO (62 people), the second
group included patients with GD and AO (114 people). Results. In
GD, 91.78 % of patients (161 people) have an insufficient level of
25(OH)D content: a suboptimal level was recorded in 42 patients
(23.86 %), and a deficit — in 119 patients (67.61 %). A significant
negative correlation relationship was revealed between TSHR-Ab
and 25(OH)D in the group of patients with GD and AO — with a
lower level of 25(OH)D, the higher values of TSHR-AD correlate.
Compensation of the 25(OH)D deficiency leads to a significant
(P < 0.05) decrease in the levels of TSHR-Ab and TPO in patients
with GD. Besides, there is a large body of literature available link-
ing vitamin D to thyroid autoimmunity as a result of cross-sec-
tional studies and observations. Conclusions. Thus, there is still an
urgent need for large multicenter studies to evaluate the effect of
vitamin D supplementation on meaningful long-term clinical end-
points in AITD.

Keywords: vitamin D; thyroid gland; autoimmune diseases; im-
mune system
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Abstract. Background. Increased level of high-density lipoprotein (HDL) cholesterol and apolipoprotein A1
(ApoAT1) in plasma is associated with a reduced risk of developing cardiovascular diseases. In addition to its
potential cardioprotective function, HDL and ApoA1, the main HDL apolipoprotein, also have antidiabetic pro-
perties. The aim of the study was to determine the level of ApoA1 in the blood of patients (n = 81) with diabetes
mellitus and COVID-19. Materials and methods. ApoA1 was determined by enzyme-linked immunosorbent
assay kits (Elabscience, USA). The measurements were performed at an optical density of 450 nm. Results.
ApoAT1 level in the blood of patients with diabetes and especially with COVID-19 was significantly lower than in
healthy people. The study of the dependence of plasma ApoA1 content on the level of Hb1Ac, the gender and
the type of diabetes showed that in blood of patients with type 2 diabetes the amount of ApoA1 is lower than in
those with type 1 diabetes, and with an increase in the level of Hb1Ac the amount of ApoA1 decreases. There
was also significant gender difference. With an increase in the body mass index, the content of ApoA1 in blood
plasma decreases below normal — 0.9 g/L, and at body mass index < 25 kg/m?, the amount of ApoA1 is signifi-
cantly higher than the average lipoprotein level in diabetic patients. In individuals with newly diagnosed diabetes,
the level of ApoA1 is significantly higher, and in patients with more than 10 years of illness, it is below average
and below normal. Biguanide treatment, either in combination with other drugs (mainly insulin) or as monothe-
rapy, does not significantly affect the level of ApoA1 compared to the entire group average. In patients treated
with sulfonylurea, the level of ApoA1 is significantly lower than the average level for the group and the norm.
A significant positive effect on the amount of ApoA1 in plasma was observed in people treated with a combina-
tion of drugs with sodium-glucose cotransporter type 2 inhibitors, insulin and especially dipeptidyl peptidase-4
inhibitors. However, insulin monotherapy did not significantly affect the ApoA1 content. Possible mechanisms of
ApoAT1 decrease in COVID-19 and diabetes are discussed. Conclusions. Thus, the level of ApoA1 may be one
of the promising markers of severe COVID-19.

Keywords: apolipoprotein A1; COVID-19; diabetes mellitus; cardiovascular diseases; hypoglycemic agents

Introduction

Apolipoprotein Al (ApoAl), the main protein com-
ponent of high-density lipoproteins (HDL), is a 243
amino acid polypeptide with an apparent molecular
weight of 28 kDa. Circulating HDL particles contain
single or multiple copies of ApoAl [1]. ApoAl is synthe-
sized predominantly in the liver and small intestine [2].
Besides its role in HDL structure, ApoAl is also criti-

cal for HDL functionality. ApoAl in lipid-free form and
in the nascent lipid-poor form — prepfl-HDL (consists
mainly of ApoAl and phospholipids with the molecu-
lar weight of 60—70 kDa) promotes efflux of cholesterol
via the ATP-binding cassette transporter A1 (ABCAI)
from macrophage foam cells and thus initiates the re-
verse cholesterol transport pathway from these cells,
which is followed by facilitated hepatic uptake and ulti-
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mately excretion of the macrophage-derived cholesterol
by the gut [1, 3]. Lipid-poor ApoAl particles are abun-
dant in interstitial fluids, where they can accept excess
cholesterol from cholesterol-loaded cells. Recent data
suggest that, by regulating cellular cholesterol homeo-
stasis, HDL and ApoAl can also regulate inflammatory
responses in endothelial cells and other types of cells
that have been activated by proinflammatory stimuli
in the arterial intima [3, 4]. It has been found that in-
creased levels of HDL-cholesterol (HDL-C) and ApoAl
in plasma are associated with a reduced risk of develop-
ing cardiovascular disease (CVD). In addition to its po-
tential cardioprotective function, HDL and ApoAl also
have antidiabetic properties. Increases in plasma HDL
and ApoAl levels improve glycemic control in patients
with type 2 diabetes mellitus by enhancing pancreatic
B-cell function and improving insulin sensitivity, sug-
gesting that interventions, which raise HDL levels, may
be beneficial in diabetes-associated CVD [5, 6]. ApoAl
also stimulates glucose uptake in vivo into skeletal and
cardiac muscles [7]. The ApoB/ApoAl ratio has been
found to be associated with type 2 diabetes and has been
proposed as a novel biomarker for its prediction [8].
Meta-analysis also shows that decreased ApoAl and in-
creased ApoB levels, as well as the ApoB/Al ratio, are
risk factors for a first ischemic stroke [9].

Several clinical trials using HDL/ApoAl infusion
therapy have shown encouraging results. The use of gene
transfer is an alternative way to exploit beneficial car-
diovascular effects of HDL/ApoAl in addition to HDL
infusion therapy [10].

Materials and methods

The study was conducted at the Diabetology de-
partment of the Institute. The study protocol was ap-
proved by the Institute’s ethics committee (protocol 2,
15.02.2021). All patients signed informed consent to
conduct further diagnostic and research study.

Blood was obtained by standard venipuncture and stored
in EDTA vacutainer tubes. Plasma was separated by cen-
trifugation within 10 min after blood sampling. The sam-
ples were stored at —80 °C until use. ApoAl was determined
(n = 81) using enzyme-linked immunosorbent assay kit
(Elabscience, USA). The measurement was carried out at
an optical density of 450 nm on the immunoenzymatic plate
analyzer Stat Fax 3200 (Awareness Technology, USA).

Glycated hemoglobin was determined using one
HbAlc FS kit (DiaSys Diagnostic Systems GmbH, Ger-
many). The measurement was carried out at an optical
density of 660 nm.

Statistical analysis and data presentation were per-
formed using Origin 7.0 software. The results of the
study are presented as M + m. To compare the data
groups, Student’s t-test was used. Values of P <0.05 were
considered significant.

Results

The blood plasma of 60 type 2 diabetes patients and
21 patients (13 women and 8 men) with diabetes and
COVID-19 was used. As a control, we used the blood
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Figure 1. Plasma ApoA1 level in patients with diabetes
and COVID-19: 1 — controls (n = 7); 2 — individuals
with diabetes mellitus (n = 60); 3 — people with
diabetes after recovery from COVID-19 (n = 8); 4 —
patients with diabetes and COVID-19 (n = 16); 5 —
individuals with COVID-19 (n = 5); 6 — people with
COVID-19 and CVD (n = 5)
Notes: * — differences from controls are significant,
P < 0.0001; + — differences from group 2 and 3 are
significant, P < 0.0001; differences between groups 2
and 3 are significant, P < 0.05.

of healthy people (n = 7) without concomitant diseases,
of representative age. The level of HbAlc in diabetic
patients was 9.62 £ 0.27 %; body mass index (BMI) —
30.69 = 1.06 kg/m?.

As seen in Fig. 1, the average level of ApoAl in the
blood of healthy people is 1.88 g/1, which is close to the
upper normal range (2.02—2.25 g/1). In diabetic pa-
tients, this indicator is significantly lower — 1.21 g/I,
closer to the lower limit of the norm (1.04—1.08 g/1),
and in diabetic patients after recovery from COVID-19,
it is lower than the norm (Fig. 1, col. 2, 3). In patients
with diabetes and COVID-19, the content of ApoAl in
the blood is approximately 0.25 g/1, which is more than
4 times lower than normal values. Interestingly, there
are no differences between people with COVID-19 and
diabetes, COVID-19 and CVD and patients with only
COVID-19 (Fig. 1). In the blood of some individuals
with COVID-19, the level of ApoAl decreased to al-
most zero values — 0.09 g/I. The fact that the level of
ApoAl in the blood does not decrease in patients with
COVID-19 and diabetes compared to those without
diabetes indicates that COVID-19 creates significantly
more powerful factors affecting the content of ApoAl,
and such a decrease reaches a lower limit. It should be
noted that after recovery from COVID-19, the level of
ApoAl restores, although it remains below the level in
diabetic patients (Fig. 1, col. 2, 3).

One of the important indicators in diabetes is the
level of HbAlc. The study of the dependence of plasma
ApoAl content on the level of HbAlc, the gender of
patients and the type of diabetes showed that in type 2
diabetes the amount of ApoAl is lower than in type 1,
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and with an increase in the level of HbAlc the amount
of ApoAl decreases. Gender differences were also
significant (Fig. 2).

Body mass index is also an important indicator in
diabetes. Fig. 3 shows that with an increase in BMI,
the content of ApoAl in blood plasma decreases
below normal — 0.9 g/L, and at BMI < 25 kg/m?,

the amount of ApoAl is significantly higher than the
average lipoprotein level in diabetic patients (Fig. 3,
col. 2, 3).

The duration of the disease also affects the content
of ApoAl in the blood plasma (Fig. 4). In patients
with newly diagnosed diabetes, the level of ApoAl is
significantly higher, and in those with more than 10
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Figure 2. Effects of gender, type of diabetes and
Hb1Ac level in diabetic patients on ApoA1 plasma
concentration: 1 — controls; 2 — average
ApoAT1 level in the blood of diabetic patients; 3 —
women; 4 — men; 5 — type 1 diabetes; 6 — type 2
diabetes; 7 — Hb1Ac < 8 %; 8 — Hb1Ac > 8 %

Note: * — differences between groups 3 and 4, 5 and
6, and 7 and 8 are significant, P < 0.05.

Figure 3. Effects of BMI in diabetic patients
on ApoA1 plasma concentration: 1 — controls;
2 — average level of ApoA1 in the blood
of diabetic patients; 3 — BMI < 25 kg/m?; 4 — BMI
25-30 kg/m?, 5 — BMI > 30 kg/m?,
6 — BMI > 40 kg/m?

Note: * — differences between this group and the
previous are significant, P < 0.05.
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Figure 4. Effects of diabetes duration
on ApoA1 plasma concentration: 1 — controls;
2 — average level of ApoAT1 in the blood of diabetic
patients; 3 — newly diagnosed (0 years);
4 — less than 5 years; 5 — 5-10 years;
6 — over 10 years

Note: * — differences between this group and the
previous are significant, P < 0.05.

Figure 5. Effects of treatment of diabetic patients on ApoA1
plasma concentration: 1 — controls; 2 — average level of
ApoAT1 in the blood of diabetic patients (n = 60); 3 — com-
bination with biguanides; 4 — combination with sulfony-
lurea; 5 — combination with iSGLT2; 6 — combination with
DPP-4 inhibitors; 7 — combination with insulin; 8 — insulin
monotherapy; 9 — monotherapy with biguanides
Note: * — differences between this group and average
level of ApoAT1 are significant, P < 0.05.
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years of illness, it is below average and below normal
(col. 2, 3, 6).

The association of diabetes duration and glycemic
control (by HbAIlc level) with the risks of CVD and
all-cause mortality was firmly established. Both longer
diabetes duration and poorer glycemic control were
associated with elevated risks of CVD and mortality.

The ApoAl level is influenced by the treatment
method (Fig. 5). Biguanide treatment, either in
combination with other drugs (mainly insulin) or as
monotherapy, does not significantly affect the level
of ApoAl compared to the group average (col. 2, 3,
9). In patients treated with sulfonylurea, the level of
ApoALl is significantly lower than the average level for
the entire group and the norm (col. 4). A significant
positive effect on the amount of ApoAl in plasma was
observed in patients treated with a combination of drugs
with sodium-glucose cotransporter type 2 inhibitors
(iSGLT?2), dipeptidyl peptidase-4 (DPP-4) inhibitors
and insulin (col. 5—7). However, insulin monotherapy
did not significantly affect the ApoAl content (col. 8).

Discussion

In patients with insulin resistance and type 2
diabetes, plasma lipid and lipoprotein abnormalities
are common [11]. A decrease in the ApoAl blood level
of diabetic patients and an increase in the CVD risk
were noted in many studies [12—14]. The association
of serum HDL-C and ApoAl levels with risk of severe
SARS-CoV-2 infection is established [15]. ApoAl was
identified as the protein complex seed, and amyloid beta
A4 protein, epidermal growth factor, and complement
C3 were the main bottlenecks in the network. ApoAl
carries anti-inflammatory properties that could assist
in the regulation of the immune response. The obtained
dataindicate that upregulation of C3 and downregulation
of ApoAl in urine affect respiratory rigidity and thus the
severity of COVID-19 [16]. Moreover, dysregulation of
amyloid beta A4 protein and ApoAl may contribute to
the possible side effects of COVID-19 on the nervous
system [17].

Lipid profiles were significantly affected by
COVID-19 with decreased total cholesterol, HDL-C
and low-density lipoprotein (LDL) cholesterol levels
and increased triglyceride concentration compared
to control subjects. Plasma ApoAl was decreased by
55 % in patients versus controls [18]. COVID-19-
induced hypolipidemia positively correlated with the
severity of disease [19]. Decreased ApoAl levels in
COVID-19 patients suggest decreased synthesis by the
liver and/or its replacement by serum amyloid A in
HDL [18]. A decrease in ApoAl was also associated
with the pathogenesis of chronic hypersensitivity
pneumonitis in terms of pulmonary fibrosis and mast
cell chymase attenuated the protective effect of ApoAl
against pulmonary fibrosis. These results suggest that
chymase produced by mast cells may play an important
role in the degradation of ApoAl [2, 20]. In addition,
carboxypeptidase A and matrix metalloproteinases 3
and 14 can be involved in the degradation of ApoAl

[20, 21]. Inflammatory cytokines such as tumor necrosis
factor and interleukin 1B, which are secreted in large
quantities during COVID-19 infection, suppress the
production of ApoAl from hepatocytes and increase
the expression of serum amyloid A, which becomes the
major protein component of HDL in this context [10].
Finally, the regulation of ApoAl expression can occur at
the transcriptional level [22].

HbAlc was found to have significant positive
correlation with total cholesterol, LDL-C, and
triglyceride and significant negative correlation with
HDL-Cand HDL/LDL ratio [23]. Subjects with HbAlc-
defined prediabetes and type 2 diabetes, respectively, are
characterized by abnormalities in lipid profile — lower
ApoAl and HDL cholesterol levels [24].

It was shown that larger BMI, higher glucose levels,
and lower content of ApoAl are significantly and
independently associated with newly diagnosed type 2
diabetes. Lower ApoAl improved the risk prediction of
new newly diagnosed 2 diabetes when it was added to the
existing risk models [25]. Also, obesity, especially central
obesity, contributes more to increasing ApoB/ApoAl
ratio than increased blood pressure, and other indices
in women with polycystic ovary syndrome aged 20—38
years [26]. Obesity is associated with a state of chronic
inflammation and increased cardiometabolic disease
risk. All biomarkers were significantly associated with
BMI: ApoAl, HDL-C, and 25(OH)D were inversely
associated with BMI [27].

Clinicians should consider not only glycemic control
but also diabetes duration in CVD risk assessments for
participants with diabetes [28].

A significant decrease in the level of ApoAl
compared toitsaverage content in diabetic patients after
combined treatment with sulfonylurea is of particular
interest. Some studies suggest that sulfonylureas may
affect cardiac function and also may be associated
with poorer outcomes after myocardial infarction
[29]. Increased mortality from cardiovascular disease
in diabetic patients taking tolbutamide was reported
in the past decades. In the Mayo Clinic, in 185
consecutive diabetic patients undergoing percutaneous
coronary intervention after myocardial infarction, the
odds ratio for death was 2.77 for those treated with a
sulfonylurea at the time of the myocardial infarction
[29, 30]. Besides, high dose (500 uM) of glibenclamide
inhibited ABCA1l function and ApoAl-mediated
cholesterol efflux, and attenuated ABCAI1 expression
[31] that can lead to the accumulation of cholesterol in
macrophages of atherosclerotic plaques. A decrease in
the level of ApoAl may be a reflection of the negative
processes taking place during the treatment with
sulfonylurea.

On the contrary, combination of drugs with iSGLT2
and DPP-4 inhibitors caused a small but significant
increase in the level of ApoAl, which is consistent
with their positive effect on cardiovascular function in
diabetes [32, 33]. Moreover, glucagon-like peptide-1
receptor agonist, DPP-4 inhibitors and iSGLT2 can
improve diabetic dyslipidemia [34].
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Biguanide treatment, either in combination with
other drugs (mainly insulin) or as monotherapy, does
not significantly affect the level of ApoAl. The com-
bined treatment with insulin and other drugs had a
small positive effect on the level of ApoAl. It is known
that hyperinsulinemia is an atherogenic factor [35],
but treatment with insulin in combination with DPP-4
and iSGLT2 may lead to an increase in the plasma
amount of ApoAl. The positive effect of metformin
and especially the combination of metformin and in-
sulin on the cardiovascular system may be explained by
a decrease in endothelin-1 and NT-proBNP concen-
trations and by an increase in glucagon-like peptide-1
[36, 37].

Conclusions

ApoALl level in the blood of patients with diabetes
and especially with COVID-19 was significantly lower
than in the blood of healthy people. The content of
ApoAl may be one of the promising markers of severe
COVID-19.

The study of the dependence of the ApoAl plasma
content on the HblAc level, the patients’ gender and
the type of diabetes showed that in blood of individuals
with type 2 diabetes, the ApoAl amount is lower than in
those with type 1 diabetes, and with an increase in the
level of Hb1Ac the amount of ApoAl decreases. There
was also significant gender difference.

With an increase in BMI, the ApoAl content in blood
plasma decreases below normal — 0.9 g/I, and at BMI
< 25 kg/m?, the amount of ApoAl is significantly higher
than the average lipoprotein level in diabetic patients.

In patients with newly diagnosed diabetes, the level
of ApoAl is significantly higher, and in people with
more than 10 years of illness, it is below average and
below normal.

Biguanide treatment, either in combination with
other drugs (mainly insulin) or as monotherapy, does
not significantly affect the level of ApoAl compared
to the entire group average. In patients treated with
sulfonylurea, the level of ApoAl is significantly lower
than the average level for the group and the norm. A
significant positive effect on the amount of ApoAl
in plasma was observed in patients treated with a
combination ofdrugs withiSGLT2, insulin and especially
DPP-4 inhibitors. However, insulin monotherapy did
not significantly affect the ApoAl content.

Possible mechanisms of ApoAl
COVID-19 and diabetes are discussed.

decrease in

References

1. Lund-Katz S., Phillips M.C. High density lipoprotein struc-
ture-function and role in reverse cholesterol transport. Subcell. Bio-
chem. 2010. 51. 183-227. doi: 10.1007/978-90-481-8622-8 7.

2. Inoue Y., Okamoto T., Honda T. et al. Disruption in the ba-
lance between apolipoprotein A-I and mast cell chymase in chronic
hypersensitivity pneumonitis. Immun. Inflamm. Dis. 2020. 8(4). 659-
671. doi: 10.1002/iid3.355.

3. Kareinen I., Baumann M., Nguyen S.D. et al. Chymase
released from hypoxia-activated cardiac mast cells cleaves hu-

man apoA-1 at Tyrl92 and compromises its cardioprotective
activity. J. Lipid Res. 2018. 59(6). 945-957. doi: 10.1194/jlr.
MO0O77503.

4. Mineo C., Shaul P.W. Regulation of signal transduction by
HDL. J. Lipid Res. 2013. 54(9). 2315-24. doi: 10.1194/jlr. R039479.

5. Rye K.A., Barter P.J., Cochran B.J. Apolipoprotein A-1 in-
teractions with insulin secretion and production. Curr. Opin. Lipi-
dol. 2016. 27(1). §-13. doi: 10.1097/MOL.0000000000000253.

6. Di Bartolo B.A., Cartland S.P., Genner S. et al. HDL improves
cholesterol and glucose homeostasis and reduces atherosclerosis in
diabetes-associated atherosclerosis. J. Diabetes Res. 2021. 2021.
6668506. doi: 10.1155/2021/6668506.

7. Fritzen AM., Domingo-Espin J., Lundsgaard A.M. et al.
ApoA- 1 improves glucose tolerance by increasing glucose uptake into
heart and skeletal muscle independently of AMPKa2. Mol. Metab.
2020. 35. 100949. doi: 10.1016/j.molmet.2020.01.013.

8 Mao Y., Xu Y., Lu L. The nonlinear association be-
tween apolipoprotein B to apolipoprotein Al ratio and type 2 dia-
betes. Medicine (Baltimore). 2017. 96(1). e5834. doi: 10.1097/
MD.0000000000005834.

9. Dong H., Chen W., Wang X. et al. Apolipoprotein Al, B le-
vels, and their ratio and the risk of a first stroke: a meta-analysis and
case-control study. Metab. Brain Dis. 2015. 30(6). 1319-1330. doi:
10.1007/511011-015-9732-7.

10. Chyu K.Y., Shah P.K. HDL/ApoA-1 infusion and ApoA-1
gene therapy in atherosclerosis. Front. Pharmacol. 2015. 6. 187. doi:
10.3389/fphar.2015.00187.

11. Wolkowicz P., White C.R., Anantharamaiah G.M. Apoli-
poprotein mimetic peptides: an emerging therapy against diabetic in-
flammation and dyslipidemia. Biomolecules. 2021. 11(5). 627. doi:
10.3390/biom 11050627.

12. Cochran B.J., Ong K. L., Manandhar B., Rye K.A. High den-
sity lipoproteins and diabetes. Cells. 2021. 10(4). 850. doi: 10.3390/
cells 10040850.

13. Gao L., Zhang Y., Wang X., Dong H. Association of apoli-
poproteins Al and B with type 2 diabetes and fasting blood glucose:
a cross-sectional study. BMC Endocr. Disord. 2021. 21(1). 59. doi:
10.1186/512902-021-00726-5.

14. Retnakaran R., Ye C., Connelly P.W., Hanley A.J.,
Sermer M., Zinman B. Serum apoAl (apolipoprotein A-1), insulin
resistance, and the risk of gestational diabetes mellitus in human
pregnancy — brief report. Arterioscler. Thromb. Vasc. Biol. 2019.
39(10). 2192-2197. doi: 10.1161/ATVBAHA.119.313195.

15. Hilser J.R., Han Y., Biswas S. et al. Association of se-
rum HDL-cholesterol and apolipoprotein Al levels with risk of se-
vere SARS-CoV=-2 infection. J. Lipid Res. 2021. 62. 100061. doi:
10.1016/j.jIr.2021.10006 1.

16. Zamanian Azodi M., Arjmand B., Zali A., Razzaghi M. In-
troducing APOAI as a key protein in COVID-19 infection: a bioin-
formatics approach. Gastroenterol. Hepatol. Bed Bench. 2020 Fall.
13(4). 367-373.

17. Yang Y., Zhu Z., Fan L. et al. Low serum level of apolipopro-
tein Al is an indicator of severity in patients with coronavirus disease
2019. Preprint. doi: 10.21203/rs.3.rs-31251/v1.

18. Begue F., Tanaka S., Mouktadi Z. et al. Altered high-density
lipoprotein composition and functions during severe COVID-19. Sci.
Rep. 2021. 11(1). 2291. doi: 10.1038/541598-021-81638-1.

19. Wei X., Zeng W., Su J. et al. Hypolipidemia is associated with
the severity of COVID-19. J. Clin. Lipidol. 2020. 14(3). 297-304. doi:
10.1016/] jacl.2020.04.008.

Tom 17, N2 5, 2021

www.mif-ua.com, http://iej.zaslavsky.com.ua 49



OpwuriHaAbHI AoocAipaXeHHs /Original Researches/

[ d ]

20. Usami Y., Kobayashi Y., Kameda T. et al. Identification of sites
in apolipoprotein A-1 susceptible to chymase and carboxypeptidase A di-
gestion. Biosci. Rep. 2012. 33(1). 49-56. doi: 10.1042/BSR20120094.

21. Park J.H., Park S.M., Park K.H., Cho K.H., Lee S.T. Ana-
lysis of apolipoprotein A-1 as a substrate for matrix metalloprote-
inase- 14. Biochem. Biophys. Res. Commun. 2011. 409(1). 58-63. doi:
10.1016/j.bbrc.2011.04.105.

22. Georgila K., Vyrla D., Drakos E. Apolipoprotein A-I
(ApoA-1), immunity, inflammation and cancer. Cancers (Basel).
2019. 11(8). 1097. doi: 10.3390/cancers11081097.

23. Koval S.M., Yushko K.O., Snihurska 1.0., Starchenko T.G.,
Pankiv V1., Lytvynova O.M., Mysnychenko O.V. Relations of angio-
tensin-(1-7) with hemodynamic and cardiac structural and func-
tional parameters in patients with hypertension and type 2 diabetes.
Arterial Hypertension (Poland). 2019. 23(3). 183-189. doi: 10.5603/
AH.a2019.0012.

24. Calanna S., Scicali R., Di Pino A. et al. Lipid and liver
abnormalities in haemoglobin Alc-defined prediabetes and type 2
diabetes. Nutr. Metab. Cardiovasc. Dis. 2014. 24(6). 670-676. doi:
10.1016/j.numecd.2014.01.013.

25. WuX., YuZ., SuW. et al. Low levels of ApoAl improve risk
prediction of type 2 diabetes mellitus. J. Clin. Lipidol. 2017. 11(2).
362-368. doi: 10.1016/].jacl.2017.01.009.

26. Zheng J., Yin Q., Cao J., Zhang B. Obesity contributes more
to increasing ApoB/ApoAl ratio than hyperandrogenism in PCOS
women aged 20—38 years in China. Exp. Ther. Med. 2017. 13(4).
1337-1342. doi: 10.3892/etm.2017.4094.

27. Da Costa L.A., Arora P., Garcia-Bailo B., Karmali M.,
El-Sohemy A., Badawi A. The association between obesity, cardiome-
tabolic disease biomarkers, and innate immunity-related inflamma-
tion in Canadian adults. Diabetes Metab. Syndr. Obes. 2012. 5. 347-
355. doi: 10.2147/DMS0.S535115.

28. Li F.R., Yang H.L., Zhou R. et al. Diabetes duration and
glycaemic control as predictors of cardiovascular disease and mor-
tality. Diabetes Obes. Metab. 2021. 23(6). 1361-1370. doi: 10.1111/
dom. 14348.

29. Sola D., Rossi L., Schianca G.P. et al. Sulfonylureas and
their use in clinical practice. Arch. Med. Sci. 2015. 11(4). 840-848.
doi: 10.5114/aoms.2015.53304.

Information about authors

30. Garratt K.N., Brady P.A., Hassinger N.L., Grill D.E., Ter-
zic A., Holmes D.R. Jr. Sulfonylurea drugs increase early mortality
in patients with diabetes mellitus after direct angioplasty for acute
myocardial infarction. J. Am. Coll. Cardiol. 1999. 33(1). 119-24. doi:
10.1016/50735-1097(98)00557-9.

31. Terao Y., Ayaori M., Ogura M. et al. Effect of sulfony-
lurea agents on reverse cholesterol transport in vitro and vivo.
J. Atheroscler. Thromb. 2011. 18(6). 513-530. doi: 10.5551/
jat.7641.

32. Davies M.J., D’Alessio D.A., Fradkin J. et al. Management
of hyperglycemia in type 2 diabetes, 2018. A consensus report by the
American Diabetes Association (ADA) and the European Association
forthe Study of Diabetes (EASD). Diabetes Care. 2018. 41(12). 2669-
2701. doi: 10.2337/dci18-0033.

33. Scheen A.J. The safety of gliptins: updated data in
2018. Expert Opin. Drug Saf. 2018. 17(4). 387-405. doi:
10.1080/14740338.2018. 1444027.

34. Patti A.M., Giglio R.V., Papanas N., Rizzo M., Rizvi A.A.
Future perspectives of the pharmacological management of diabetic
dyslipidemia. Expert Rev. Clin. Pharmacol. 2019. 12(2). 129-143.
doi: 10.1080/17512433.2019.1567328.

35. Golshahi J., Validi E., Akbari M. The association between
fasting serum insulin, apo-lipoproteins level, and severity of coronary
artery involvement in non-diabetic patients. Adv. Biomed. Res. 2014.
3. 192. doi: 10.4103/2277-9175. 140624.

36. Sokolova L.K., Belchina Yu.B., Pushkarev V.V., Chervia-
kova S.A., Vatseba T.S., Kovzun O.1., Pushkarev V.M., Tronko M.D.
The effect of metformin treatment on the level of GLP-1, NT-proBNP
and endothelin-1 in patients with type 2 diabetes mellitus. Interna-
tional Journal of Endocrinology (Ukraine). 2020. 16(8). 26-31. doi:
10.22141/2224-0721.16.8.2020.222882.

37. Sokolova L.K., Belchina Y.B., Pushkarev V.V., Chervia-
kova S.A., Vatseba T.S., Kovzun O.1l., Pushkarev V.M. The level
of endothelin-1 in the blood of patients with diabetes, treated with
hypoglycemic drugs. Endokrynologia. 2020. 25(3). 201-206. doi:
10.31793/1680-1466.2020.25-3.201.

Received 21.06.2021

Revised 06.07.2021
Accepted 02.08.2021 W

Victor Pushkarev, PhD, Senior Research Fellow, Department of Fundamental and Applied Problems of Endocrinology, State Institution “V.P. Komisarenko Institute of Endocrinology and Metabolism of the
National Academy of Medical Sciences of Ukraine’, Kyiv, Ukraine; https://orcid.org/0000-0001-5940-5510

Lyubov Sokolova, MD, PhD, DSc, Head of the Department of Clinical Diabetology, State Institution “V.P. Komisarenko Institute of Endocrinology and Metabolism of the National Academy of Medical
Sciences of Ukraine”, Kyiv, Ukraine; https://orcid.org/0000-0003-0011-0106

Svitlana Cherviakova, MD, Department of Clinical Diabetology, State Institution “V.P. Komisarenko Institute of Endocrinology and Metabolism of the National Academy of Medical Sciences of Ukraine’,
Kyiv, Ukraine; https://orcid.org/0000-0002-6917-5736

Yuliia Belchina, MD, PhD, Department of Clinical Diabetology, State Institution “V.P. Komisarenko Institute of Endocrinology and Metabolism of the National Academy of Medical Sciences of Ukraine”,
Kyiv, Ukraine; https://orcid.org/0000-0002-4289-8977

Mariya Bigun, MD, Department of Clinical Diabetology, State Institution “V.P. Komisarenko Institute of Endocrinology and Metabolism of the National Academy of Medical Sciences of Ukraine’, Kyiv,
Ukraine

Olena Kovzun, MD, PhD, DSc, Prof., Deputy Director of the State Institution “V.P. Komisarenko Institute of Endocrinology and Metabolism of the National Academy of Medical Sciences of Ukraine”, Kyiv,
Ukraine; https://orcid.org/0000-0001-8164-7671

Volodymyr Pushkarev, PhD, Dr. of Sci. (Biol.), Head Research Fellow at the Department of Fundamental and Applied Problems of Endocrinology, State Institution “V.P. Komisarenko Institute
of Endocrinology and Metabolism of the National Academy of Medical Sciences of Ukraine”, Kyiv, Ukraine; https://orcid.org/0000-0003-0347-7771

Mykola Tronko, MD, PhD, DSc, Professor, Academician of the National Academy of Medical Sciences of Ukraine, Head of the Department of Fundamental and Applied Problems of Endocrinology, Director
of the State Institution “V.P. Komisarenko Institute of Endocrinology and Metabolism of the National Academy of Medical Sciences of Ukraine”, Kyiv, Ukraine; https://orcid.org/0000-0001-7421-0981

Conflicts of interests. Authors declare the absence of any conflicts of interests and their own financial interest that might be construed to influence the results or interpretation of their manuscript.
Information about funding. The article was prepared within the framework of budgetary funding of the National Academy of Medical Sciences of Ukraine according to the plan of research work of
the State Institution “V.P. Komisarenko Institute of Endocrinology and Metabolism of the National Academy of Medical Sciences of Ukraine”.

Authors’ contribution: S.A. Cherviakova, Yu.B. Belchina, M.V.Bigun — collection and primary analysis of biomaterials; V.. Pushkarev — enzyme-linked immunosorbent assay, translation;
L.K. Sokolova, 0.1. Kovzun, V.M. Pushkarev, M.D. Tronko — data analysis, article writing and editing.

50 MiKHOPOAHNMA EHAOKPWHOAOTIYHUI XKYPHAA, ISSN 2224-0721 (print), ISSN 2307-1427 (online) Tom 17, N2 5, 2021



[ &)

OpwuriHaAbHI AoocAipXeHHs /Original Researches/

lMywkapeos B.B., CokonroBa A.K., Yeps’skosa C.A., beabymHa O.b., biryH M.B., KosayH O.1., ywkapeos B.M., TooHbko M.A.
AY «IHCTUTYT eHAOKPUHOAOTIT TA 0BMIHY peyqoBuH im. B.I1. KomicapeHka HAMH YikpaiHu», M. Kuis, YkpaiHa

Bnane COVID-19 Ta LyKpoBOro Aia6ety Ha piBeHb anoAinonporeiHy A1
Y NAG3Mi KPOBi NALEHTIB

Pe3iome. Axmyaavnicmo. TlinBuileHuii piBeHb XONIECTEPUHY Jli-
nonpoTeiHiB Bucokoi utibHocTi (JITIBILL) Ta anosainonpoteiny
Al (ApoAl) y mua3Mi acoLilOETbCS i3 3HUXKEHUM PU3UKOM PO3-
BUTKY CEpLEBO-CYIMHHUX 3axBopioBaHb. OKpiM IMOTEHLIHOI
KapaionpotektopHoi ¢yHkuii, JITIBILL Ta ApoAl, ocCHOBHi amoJti-
nonpoteinu JITIBILL, Takox MaloTh MPOTUAia0e TUYHI BIaCTUBOC-
Ti. Memoto docaidncenns Oyno BU3BHAUUTH piBeHb ApoAl y KpoBi
matieHTiB (n = 81) i3 mykposum niaderom (L) Ta COVID-19.
Mamepiaau ma memoou. Ymict ApoAl BU3Ha4YaIK 3a JOIIOMOTOIO
HabopiB Wi imyHodepmeHnTHoro anaiidy (Elabscience, CIIA).
BuMiproBaHHS1 TpOBOIMIIN MPU ONTUYHIN HIiTbHOCTI 450 HM. Pe-
3yasmamu. PiBeHb ApoAl y KpoBi XBOpMX Ha IyKPOBUI miaber i
oco6uBo Ha COVID-19 6yB 3HAUHO HMXYUM, HiX Y 300POBUX
moaeit. JlocmikeHHsT 3a1eXHOCTI BMicTy ApoAl y muasmi Big
piBast HblAc, crari Ta Tuny LIJI nmokasasno, 1o B KpoBi XBOpUX
Ha LIJ] 2-ro Tumy KinbKicTh ApoAl HXua, HiX B 0ci6 i3 LI/1 1-To
TUILY, i 3i 30inbIIeHHSIM piBHSI HbAlC ymicT ApoAl 3MeHIIYETh-
cs. Takox Oyna BiporimHOO reHaepHa pi3HULS. 3i 30UIbLIEHHSIM
iHZeKCy Macu Tila piBeHb ApoAl y ma3mi KpoBi 3MEHIIYEThCS
Hykue Hopmu — 0,9 1/71, a mpu iHaeKci Macu Tina < 25 Kr/m? KiJib-

KicTb ApoA1 3HAUHO TIEPEBUIILYE CEPEIHII PiBEHB JIMOMPOTETHY Y
xBopux Ha IIJI. ¥ mauieHTiB i3 Brnepiue aiarHoctoBanum LI pi-
BeHb ApOAl 3HaYHO BMILMIA, a Y MALIEHTIB i3 XBOPOOOIO MOHAI
10 pokiB — HIKYMIA Bil cepeTHBOro Ta HopMU. JIiKyBaHHS Oirya-
HimaMu B MOEIHAHHI 3 IHIIMMU MpernapaTaMu (IepeBaXkKHO iHCY-
JIiHOM) a00 y BUIJISIII MOHOTEpaIlii CyTTEBO He BILJIMBAE HA BMiCT
ApoAl TOpiBHSIHO i3 cepeHiM MOKa3HUKOM ISl BCiel rpynu. Y
MMaIi€HTIB, SIKi OTPUMYBAJIU MTOXiIHi Cy/Ib(MOHIIICEUOBUHM, PiBEHDb
ApoAl 3HaUHO HMKYMI Bill CEpeIHBOTO IJIs TPYIU Ta Bill HOPMU.
3HaYHMI TO3UTUBHUI BIUIMB Ha KiUTbKiCTh ApoAl y 1u1asMi crio-
cTepiraBcsl B MALiEHTIB, SKi OTPUMYBaIX KOMOiHalli10 pernaparis
3 iHribiTOpaMm HATPil3aIeXKHOr0 KOTPAaHCIIOpTepa ITI0KO3U 2-TO
TUITY, iHCYJIIHOM Ta OCOOJIMBO iHTiOiTOpaMM TUMENTUAMINEIITA-
nazu-4. OqHaK MOHOTEparisi iHCYJIIHOM CyTTEBO HE BIUIMBaJIa Ha
BMicT ApoAl. OOroBoplOIOTbCS MOXJIMBI MeXaHi3MU 3HUXKEH-
Hs ApoAl 3a ymoB COVID-19 ta U. Bucnoexu. Pisenb ApoAl
MOe OyTU OJHUM i3 MePCIEeKTUBHUX MapKepiB TSKKOTO Mepediry
COVID-19.

KmouoBi cioBa: anosminonporein Al; COVID-19; mykposui
niabeT; ceplieBO-CyANHHI 3aXBOPIOBAHHSI; TIMOTJIIKEMiYHi 3aC001
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CyOKAIHIYHUA riNOTUPEO3:
YU 3ABXXAU NOTPIOHA 3AMICHO rOPMOHOABHAO Tepanisa?
Cy4YaCHUM NOrAsiA HO NPpooAemy

Pestome. Cy6kniHiuHui rinoTupeo3 — rno4YatkoBa CTafisi pO3BUTKY FinogyHKLi wmTonogiéHoi 3anosm (LU3),
rpv KiVi BIACYTHI BUPaXeHi KITHIYHI CUMITOMU Vi CrIOCTEPIraeTbCs MoBiNibHe 3racaHHs ii oyHKyii. Bigomo, Ljo
CYOKIIIHIHYHWY TiNOTMPeo3 3yCTpiYaeTbCs B MOMyAaLii 3Ha4HO YacTille Bif MaHicheCTHOro, a Mioro rnoLUMpeHicTb 3a-
JIEXUTb Bif CTaTi, BiKY NayieHTiB, BiH 3Ha4YHO YacTilLlie [iarHOCTYETbCS B XIHOK MOXUII0ro BiKYy. B ornsgi nitepatypu
PO3rNsa[acTbCcsa eheKTUBHICTL KOMOIHOBAHOIo hitonpenapary A/ NOKPaLUEeHHS! SKOCTI XXUTTS rpu rinoTupeosi —
EHpomap, 1o mictute y cBoemy cknagi 50 % nepctady 6innoro, 25 % LLUONIOMHULI 6arikaabCbKoi i 25 % pogionn
poxeBoi. Yci Tpu cknanosi EHaomapy [itoTe CMHEPriYHo rpu rinotmpeosi. Takuvi 6araToOKOMIOHEHTHMI (DITOKOMIT-
JIEKC Ma€ LUMPOKMY CrIEKTP TEPANeBTUYHNX BIACTUBOCTEH | MOXe 6y TH PEKOMEH[O0BaHU fpu CyOKITIHIYHUX ghop-
max rinogpyHkyii LL3. Mepctay 6inmvi (Potentilla alba) BUKOpUCTOBYETLCA B MEAMYHIVI NPaKTULYi 3 AaBHIX 4YaciB.
bionori4yHo akTuBHUMY CKNI840BUMU EKCTPaKTy nepcTaydy 6irioro € ¢hriaBoHoian, WO perynorTh MPOHUKHICTL Ta
€/1aCTUYHICTb CTIHOK KPOBOHOCHUX CYAMH, TUM CaMnM HeNTpasnidyro4m BiflbHi pagvkanv, heHOIKapOOoHOBI KUC-
J10TH, LLYO MarTb aHTUMYTareHHi vi CeHoriHHi BNacTuBOCTI, CarnoHIHU-ITIIKO3UAN, L0 CrpaBsrisioTb KapRiOTOHIYHN,
HEVpOTPOMNHWY BB, YWHSITL FiNOXONECTEPUHEMIYHY, afanToreHHy, ceaatusHy gito. Pogiona poxesa (Rhodiola
Rosea), eKCTpaKT KOPEeHIB | KOpeHEBULL LjiE pOC/INHWN, — Lie afanToreH, Lo MigBuLLye OnipHICTL OpraHiamy cTpe-
Cy, BUCHa)KeHH!o, nepeBToMi. Pogiona poxeBa MICTUTb Taki aKTUBHI pe40BUHN: (heHONM | iX MNoXigHI ayposn, casi-
Apo3ng; chriaBoHOIAN: KeMrgeporsi, POLIOHIH, POAN3UH, PORIOIIH, a TaKoxX MikpoernemeHTH. Lo cknany EHnomapy
BXOAUTb LLIOSTOMHULSA 6avikasbcbka (Scutellaria baicalensis), Lo Mae yHikarbHi BAacTmBocTi. Lis pociimHa mMicTuTs
riaBoHOIf 6avikasiH, Lo YNHUTL HEVPONPOTEKTOPHY Vi HOOTPOIHY Aito, (hriaBoOHOIAM CKyTenapeiH i BaroHiH, Lo
MiATPUMYIOTE HOPMaIbHWUIA CYANHHWV TOHYC. Y LifIoMy BCi CKNaAoBi cripasnisioTe aHTUOKCUAAHTHW, CriadMOosiThy-
HWU, NpoTH3anasnbHuii BIIMB, @ TAKOX € agarntoreHamm, MiCTATb Taki MiKpOesieMeHTU, SIK MarHivi, UWHK, CEJIeH.
KnroyoBi cnoBa: cy6kniHidHwi rinotnpeos; gitotepanis; nepctad 6inumii; pogiona poxesa; LLIOTOMHULS 6aki-
KasibCbKa

Cyoxniniunuit rinotupeos (CI') — 1ie cuHapoM, Mpu  TpaHCGHOPMYETLCS B 3HAYHO OiJiblile MiABUILEHHS PiBHS
SIKOMY CIIOCTepira€Thbcsl MiABMIIEHHS KoHHeHTpawii tTu-  TTI [1].
peotponiHoro ropMoHy (TTT') y cupoBariii KpoBi Ha ¢oHi CI' — 11e moyaTKoBa CTaisi PO3BUTKY TiMOMYHKIIIT IIIMTO-
HOPMaJIbHUX PiBHIB BiIbHOro TUPOKCHHY (BT,) i BitbHOro  moai6Hoi 3a103u (I 3), rpu sKiii BiCYTHI BUPaXeHi KIiHIYHi
tpuitonTuponiny (BT,). Ciig 3a3HaYNTH, 10 MiX PiBHS-  CUMIITOMH ¥ CIOCTEPIra€Thest MOBLTbHE 3racaHHsl i (hyHKILi.
mu TTT i BT, icHye norapudmiyHa 3aneXXHiCTh, Y 383Ky Binomo, mo CI' 3ycTpiyaeTrbcs B MOMyJsiii 3HAYHO
3 UMM HAaBiThb HEBEIMKE 3HMXEHH: KoHueHTpauili BT, wyacrime Big MaHiecTHOro, a HOro moMMpPEHICTh 3aje-
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>KUTh Bill CTaTi, BiKy Malli€HTiB, BiH 3HAYHO 4YacTillle Jia-
THOCTYETBCS B XiHOK MOXWJIOTO BiKY.

Erionorist CI' mocuth pizHOMaHiTHA i Maiixe 30ira€Tb-
¢S 3 IPUYMHAMU PO3BUTKY MaHi(pPeCTHOTO TilOTUPeOo3y. Y
oinbirocti BunankiB CI' po3BUBA€EThCS SIK HACITITOK aBTO-
iMYHHOTO TUPEOIAUTY, IiCJsI MepeHeCeHUX paHillle ore-
paTuBHUX BTpy4yaHb Ha LL[3, nikyBaHHSI pagioakKTMBHUM
OIOM TOLLO.

Ockinpku CI' € acMMOTOMHMM 3a BH3HAYCHHSIM, Y
25—50 % maIrieHTiB criocTepiraloThcsl TOBLTBHI, ajle Xa-
pakTepHi 11 TilOTHUPeo3y O3HaKHU, IO JAEMOHCTPYIOTh
MopyIIeHHsT 3 00Ky OaraTboX OpraHiB i cuctem. Y Oijib-
IIOCTi BMIIQAKiB KJIiHiYHI O3HAKM OILIHIOIOThCS PETPO-
CTIEKTUBHO TIicJisl BUsIBIEHHST xapaktepHux st CI' mabo-
paTOPHUX 3MiH.

Ilinxonn mo nikyBanHs CI' Ha chOromHi € mUCKyTa-
oenpHnMU. IcHye mymka, mo mrst gdikyBanHs CIT 3aBxan
BUIIpaB/aHe NIPU3HAUYECHHS JIEBOTUPOKCUHY, iHIII BBaXa-
[0Th, IO MPU3HAYaTU JIEBOTUPOKCUH IOTPIOHO TiIbKHU
npu piHi TTT > 10 MMO/n. Tak, MiXXHapOAHOIO Ipy-
MOI0 eKCIepTiB [2] oTpuMaHi MepPEeKOHINBI T0Ka3H, IO
npu CI' jikyBaHHSI TOPMOHaJbHUMM IIpernapaTaMMu He
3aBXIU BUIIpaBAaHe, OCKiJIbKM TOpPMOHAJbHA Tepallis
HisIK HE BIUTMBA€E Ha SIKiCTh XXWUTTS XBOPUX i MPOSIBU 3a-
XBOPIOBaHHS, TaKi sIK BTOMJIIOBAHICTh, JE€MPECUBHI pO3-
JTamgu, 30UIBIIEHHS MacW Tija. 3a3HauyeHi peKoMeHOaIlil
OOIpyHTOBAHI pe3ybTaTaMU CUCTEMATU30BAHOTO OTJISIY
i1 MetaaHanizy 20 gociimkeHsp i3 BKIOUeHHsIM 2192 xBo-
pux 3 miarHo3oMm CI.

BinmoBinHO 10 YMHHUX peKoMmeHaallii (tada. 1), Ji-
KyBaHHS JIEBOTUPOKCUHOM TIPU3HAYAETHCS, SIKIIIO PiBEHb
TTT craHoBuTb oHan 10 MMO/11, a TaKOX TP HUXKUOMY
piBHi TTI 3a HasIBHOCTI CMMITOMIB a00 iHIIMX MMOKa3aHb
IIJIST IOTO BUKOPUCTaHHS.

SAK1110 He mpu3HaYaTH JIEBOTUPOKCUH, TO 1110 ToAdi? AKi
€ aJbTepHaTUBU?

Ha cporomHi Ha T/1i OypXJIMBOrO PO3BUTKY MEIUYHOI
XiMii, KJIiHiYHOI (papMaKoJIorii, 30iIbIIeHHS KiTbKOCTi HO-
BITHIX, OiTbII e(DeKTUBHUX CUHTECTUIHUX JIIKaPCHKMX TIpe-
napariB JIiKapCbKi POCIMHU MPOAOBXYIOTh MOCIIaTH 3HA-
YHe Miclie B apceHaJli JiKapCchbKHX 3aCc00iB.

PocnuHHI mpemapatu, 110 MIiCTSITh KOMIUIEKCH 0io-
JIOTIYHO aKTUBHMX PEUYOBUH, CTPYKTYPHO OJIM3bKUX [0
MeTaboJIiTiB opraHiamy, OiOJIOTIYHO CYMICHMX 3 HUMU, Y
OiTBIIOCTI BMITAAKiB HE CHPUIAMAIOTHCSI OPraHi3MOM SIK
YYKOPIiAHI, XapaKTepU3yIOTbCSI MEHIIOI TOKCHYHICTIO i
He3HaYHUM aJIepTiYHUM BIUTMBOM [3—5].

3a TaKuX YMOB 3HAYHO 3POCTA€ POJIb JiKapChbKUX POC-
JINH, 10 MalpTh OaraTorpaHHUI CIIEKTP KOPUTYIOUUX
BJIACTUBOCTEN [6]. BUKIKMKaIOTh iHTEpeC (GiTOKOMIO3MIIIT,
110 BUKOPUCTOBYIOTBCSI TSI MPOMITAKTUKNA U JIiKyBaHHS
rinodyukuii L13.

TakuMm KoMOiHOBaHUM (iToIpernapaToM IS IIO-
KpallleHHS SKOCTi XUTTS Mpu rinorupeosi € Engomap
(koMmnaHiss «OMHiPapmar), 110 MiCTUTb Y CBOEMY CKJadi
50 % mepcrauy 6inoro, 25 % MOTOMHUII GalfKaTbChKOL
i 25 % pomnionu poxeBoi. KoxHa ckiagoBa Moxe OyTH
npeaMeToM OOroBOpeHHs B okpeMiit ctarti. OmHak Mu
CcIIpoOyEMO KOPOTEHBKO 3YIMMHUTHUCS Ha iX YHiKaJIbHUX
BJIACTUBOCTSIX.

[Mepcrau 6inuit (Potentilla alba) BUKOPUCTOBYETh-
cs B MEIWYHIN MpakTUli 3 OaBHiX yaciB. biosoriuHo
aKTUBHUMHU CKJIAJOBUMHU €KCTPAKTY Mepcrady 0inoro
€ (IaBOHOINM, IO PETYJIOIOTh MPOHUKHICTD Ta ejlac-
TUYHICTh CTIHOK KPOBOHOCHMX CYAMH, TUM CaMUM
HeWTpani3yioyud BiJbHI paaukanu, (GeHoJKapOOHO-
Bi KMCJOTHU, IO MalOTh aHTUMYTareHHi i cedyoriHHi
BJACTUBOCTi, CANOHIHU-TIIKO3UIU, IO CIPaBISIOTh
KapIiOTOHIYHUI, HEWPOTPONHUMN BIUIMB, YUHATH Ti-
MOXOJIECTepUHEMiUHYy, aJalTOreHHY, CeIaTUBHY Mil0
[7]. OnHouacHO 1151 pocJMHA MICTUTh MPUPOAHO 30a-
JIJAaHCOBaHY KOMOiHallil0 MiKpOeJeMeHTiB: oay, ceJe-

Ta6bnuys 1. YnHHe KepiBHULTBO LOAO TUPEOIAHOI Tepanii npu cy6KniHiYHoMYy rinoTupeosi

OpraHisauis

PekomeHpauii

HaujioHanbHWM iIHCTUTYT OXOPOHW 3[0POB’A
BOOCKOHaneHHs meagmyHoi gornomoru (NICE),
Kepisnnuteo CKS, 2018

— TTr > 10 MMO/n:

- BiK < 70 poKiB — niKyBaHHsi

- BiK > 70 pOKiB — CNOCTEPEXEHHS

— TTI 4-10 mMO/n:

- BiK < 65 poKiB 3a HafBHOCTI CUMMNTOMIB — PO3rNs MOXIIMBOCTI
3aCTOCYBaHHs

- BiK > 65 pOKiB — CNOCTEPEXEHHS

€Bponericbka TMpeoigHa acouiauis (ETA),
2013

cmnctemun

— Bik < 70 pokis:

- TTI > 10 MMO/n — nikyBaHHs

- TTI < 10 MMO/n 3a HassBHOCTi CMMMTOMIB — MOYaTOK 3aCTOCYBaHHS
- TTI < 10 MMO/n 3a BiACYTHOCTi CUMMTOMIB — CMOCTEPEXEHHS

— Bik > 70 pokiB:

- TTI < 10 MMO/n 3a BiACYTHOCTI CUMMTOMIB — CMOCTEPEXEHHS

- TTI > 10 MMO/n — po3rnag MOXMBOCTI MiKyBaHHS 3@ HAasABHOCTI
SIBHMX CUMMNTOMIB ab0 BMCOKOIro pU3nNKy A5 cepueBo-CyaNHHOT

AmMepurKaHcbKa TupeoigHa acoujauis (ATA),

— TTI > 10 MMO/n — po3rnsg MOXIMBOCTI NiKyBaHHS

2012

— TTI < 10 MMO/n — po3rnsag MOXIVBOCTI NMiKyBaHHS 3a HasBHOCTI

CYMMTOMIB, LL|O BKa3yOTb Ha rinoTupeos, No3UTUBHUX aHTUTIN A0 Tu-

peoifHoi nepokcuaasn, abo 03HaK aTepoCcKepody cepLEeBO-CYQUHHOT
CcUCTEMMU, CepLUEeBOi HeOOCTATHOCTI, ab0 haKToPIB PUNKY LIMX 3aXBO-
ptoBaHb
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HY, HIMHKY 1 MarHio. Taki ckjagoBi YMHITH KOMILJIEK-
cHuii BrutuB Ha L3 [8, 9].

Poniona poxesa (Rhodiola Rosea), eKCcTpaKT KOpEHiB
i KOPEHEBUIII 1Ii€l pOCINHMI, — 1Ie aJalTOreH, IO IiaBU-
IIIy€E OIIPHICTb OpPraHi3My CTpecy, BUCHaXXE€HHIO, Mepe-
BTOMi. lle ocHOBHMIT aganToreH, Ha 1110 BKa3ye €Bporieii-
chKa areHilis 3 Jikapcbkux 3acobiB (EMA, 2011, 2012)
1010 KJIiHIYHMX 1 TOKJIIHIYHMX JOCiIKeHb POIiOJIU PO-
JKeBOl — Ha ChOTOIHI IX JocTaTHS KinbKicThb [10—15]. o
CKJIay POMIOJM POXEBOi BXOMSITh TaKi aKTUBHiI pPEYOBU-
HU: GEeHOJM Ta iX MOXimHi aypoJ, camiapo3ua; GiaBoHO-
inn: keMrndeposi, polioHiH, pOJAU3UH, POAIOJIiH, a TAKOX
MiKpoeJeMeHTH.

Crnig migKpecanuT, 1110 s pOCIMHA BUKOPUCTOBYETh-
cs1 3 METOI0 3aXMCTY OpPraHi3My Bill OKCUJIATUBHOTO CTPECY,
Ma€ aHTHOAaKTepiaJIbHy aKTUBHICTb, TOIIOMAra€ OpraHiamy
ananTyBaTUCS 10 CTPECOBUX (PaKTOPIB i € KOPUCHOKO MPU
TiMOTUPEO3i, Y TOMY YUCIi MPU CYOKITiHIYHUX (hopMax 1Ii€l
naroJjorii. I e oguH ayxe BaxiauBuii (akr: y Hei rnpak-
TUYHO HeMa€ MoOiYHMX eheKTiB.

Ho cknany EHmomapy BXOOWUTh LIOJIOMHUIISA OaiiKaab-
cbKa (Scutellaria baicalensis). 1151 pociHa TeX 3aCyrOBY€E
Ha okpeme obroBopeHHs. IllonomHuIs GalikalbCchka Ma€e
YHiKaJIbHi BIacTUBOCTI. [0 CKItamy 11i€l pOCTMHU BXOJSITh:
¢aBoHOIN OaiiKalliH, IKM YUHUTh HEUPOIIPOTEKTOPHY i
HOOTPOIIHY [Iif0, (hJIABOHOIOM CKyTeJapeiH i BaroHiH, 110
HiATPUMYIOTh HOPMaJbHUI CYTIMHHUI TOHYC. Y 1IJIOMY BCi
CKJIA/IOBI YUHATh aHTUOKCUAAHTHY, CMa3MOJITUYHY, MPO-
TU3aIaJIbHY [Iif0, TAKOX € agaIllToreHaMU i MiCTITh TaKi Mi-
KpoOeJeMeHTH, IK MarHiii, uHK, ceneH [16—18].

3aBISIKM TaKOMY IIMPOKOMY CIIEKTPY OiOJOTiYHO aK-
TUBHUX PEUOBMH ILOJOMHUIIIO 0ailKalbCbKy BUKOPUCTO-
BYIOTh IIPU 3HIKEHiM ¢pyHKiil 113,

Otxe, yci Tpu ckianoBi EHmoMapy mitoTh cuHeprivy-
HO IIpM TinoTupeosi. Takuii 6araTOKOMIIOHEHTHUI (iTo-
KOMILIEKC MA€ IUPOKHUIA CIIEKTP TeparneBTUYHUX BJIACTH-
BOCTel i MOXe OyTH peKOMEHIOBaHUM MpY CyOKTiHIYHUX
dopmax rimodpyuxkuii [I13.

Konduikr inTepeciB. ABTOpM 3asIBISIIOTH MPO BiICyT-
HiCTb KOH(JIIKTY iHTEpeciB i BlacHO1 (hiHaHCOBOI 3allikaB-
JIGHOCTI IpH IMiATOTOBLIi JaHOI CTaTTi.
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Subclinical hypothyroidism: do you always need hormone replacement therapy?
A modern view of the problem

Abstract. Subclinical hypothyroidism is the initial stage of de-
velopment of hypothyroidism, in which there are no clear clini-
cal symptoms and there is a slow decline in thyroid function. It is
known that subclinical hypothyroidism occurs in the population
much more often than overt one, its prevalence depends on gen-
der, age of patients and it is much more often diagnosed in elderly
women. The literature review considers the effectiveness of the
combined herbal preparation to improve the quality of life in hy-
pothyroidism — Endomar, which contains 50 % of Potentilla alba,
25 % of Skutellaria baicalensis and 25 % of Rhodiola rosea. All
three components of Endomar are synergistic in hypothyroidism.
This multicomponent herbal product has a wide range of thera-
peutic properties and can be recommended for subclinical forms
of thyroid hypofunction. Potentilla alba has been used in medical
practice since ancient times. Biologically active components of
Potentilla alba extract are flavonoids that regulate the permeability
and elasticity of blood vessel walls, thereby neutralizing free radi-

cals, phenolcarboxylic acids having antimutagenic and diuretic
properties, saponin glycosides, which have a cardiotonic, neuro-
tropic effect, hypocholesterolemic, adaptogenic, sedative action.
Rhodiola rosea, an extract of the roots and rhizomes of this plant,
is an adaptogen that increases the body’s resistance to stress, ex-
haustion, fatigue. Rhodiola rosea includes the following active sub-
stances: phenols and their derivatives aurol, salidroside; flavonoids:
kaempferol, rhodiolin, rhodionin, rhodiosine, trace elements. En-
domar includes Skutellaria baicalensis, which has unique proper-
ties. This plant contains flavonoid baicalin, which has a neuropro-
tective and neotropic effect, flavonoids scutellarin and vagonin that
maintain normal vascular tone. In general, all components have an
antioxidant, antispasmodic, antiinflammatory effect, they are also
adaptogens and include trace elements such as magnesium, zinc,
selenium.

Keywords: subclinical hypothyroidism; phytotherapy; Potentilla
alba; Rhodiola rosea; Skutellaria baicalensis
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Diabetic ketoacidosis precipitated by COVID-19
in patient with newly diagnosed diabetes mellitus

Abstract. Background. Coronavirus disease 2019 (COVID-19) is a viral infectious disease caused by severe
acute respiratory syndrome coronavirus 2 (SARS-CoV-2). Diabetes mellitus (DM) have been reported frequently in
patients with the new corona virus disease — 2019, COVID-19. It has been associated with progressive course and
worse outcome. There is scarce data on diabetic ketoacidosis (DKA) in COVID-19 infection. There has been sev-
eral cases reported on COVID-19 infection precipitating a new diagnosis of type 2 DM (T2DM). However, there is a
lack of evidence regarding type 1 DM (T1DM). We report a case of DKA precipitated by COVID-19 in a patient with
newly diagnosed T1DM. Recently, case reports and small cross-sectional studies described diabetic patients who
develop DKA when infected with COVID-19. The incidence of DKA has been found to be high in patients with T1DM
and T2DM admitted to hospital with COVID-19. Case presentation. We present a 29 year-old, previously healthy
man with 5 days history of fever, fatigue, vomiting, polydipsia and polyuria. His lab results showed high blood glu-
cose, high anion gap metabolic acidosis and ketonuria diagnostic of DKA. He also tested positive for COVID-19
and his Chest CT was consistent with bilateral COVID 19 pneumonia (ground-glass opacity, consolidation, and
crazy-paving pattern). He was successfully managed with intravenous fluids and insulin as per DKA protocol. He
required intravenous antibiotics, steroids and oxygenotherapy for COVID-19 pneumonia. He was discharged after
14 days in stable condition. Conclusions. COVID-19 infection can be complicated by DKA and development of DM
in previously non-diabetic individuals. It is possible that SARS-CoV-2 may aggravate pancreatic beta cell function
and precipitate DKA. Very few cases have been reported in the literature on COVID-19 infection precipitating DKA
in a newly diagnosed patient of type 1 diabetes mellitus.

Keywords: type 1 diabetes; diabetic ketoacidosis; COVID-19 pneumonia

Introduction

The Coronavirus Disease 19 (COVID-19) is an in-
fectious disease caused by a novel coronavirus, the
Severe Acute Respiratory Syndrome Coronavirus 2
(SARS-CoV-2) [1].

During COVID-19 pandemic, diabetes mellitus (DM)
was found to be a risk factor for severe disease and worse
outcomes [2]. A history of DM was associated with 22.5 %
of COVID-19 intensive care unit admissions in one case se-
ries [3] and a mortality rate up to 16 % among people with
DM and without other comorbidities [4, 5].

The development of diabetic ketoacidosis (DKA) can in
itself add to this high mortality in COVID-19 patients.

Several studies have demonstrated that COVID-19 can
utilize angiotensin-converting enzyme 2 (ACE2) on the sur-
faces of epithelial cells to bind and gain entry to infected
cells [6]. Similar findings were reported during SARS out-
break in 2006 [7]. Binding of ACE2 by SARS-CoV-2 in

COVID-19 may play an important role in the pathogenesis
of the disease on one hand and could predispose patients to
hyperglycemia and development of DM on the other hand.
Herein, we describe a patient who was previously healthy,
but presented with DKA and new onset of DM complicating
COVID-19 pneumonia.

Case presentation

A 29-years old previously healthy man, who was not
known to have DM but presented to the emergency depart-
ment (ED) with fatigue and decrease in activity for 5 days
along with generalized body aches and nocturia (about 6—
7 times/night). On admission, his temperature was 38.8 °C.
He was hemodynamically stable but mildly tachypneic. He
did not require supplemental oxygen during the first hours
of admission in hospital. He denied any respiratory symp-
toms or chest pain. He had 3 days history of fever, tiredness
and loss of smell and taste.

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

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

For correspondence: Xhardo Elona, MD, PhD, Endocrinologist, Department of Internal Medicine; University Hospital “Shefqet Ndroqi’, Tirana, Albania; e-mail: xhardo.elona@gmail.com.

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

56 Mib>KHOPOAHUIN EHAOKPUHOAOTIHYHUIN XKYPHAA, ISSN 2224-0721 (print), ISSN 2307-1427 (online)

Tom 17, N2 5, 2021



[ &)

KaiHiyHum Bunapok /Clinical Case/

Given positive contact history, he was tested and con-
firmed to be infected with severe acute respiratory syndrome
coronavirus 2 (SARS-CoV-2).

He is non-smoker and has no family history of DM.

Upon examination in the emergency room, he was con-
scious and oriented to time, place and person but looked de-
hydrated. He was febrile, but he did not display Kussmaul’s
breathing. His respiratory rate was fluctuating 22—26/min,
and O, saturation was 96 % without O, therapy. His body
mass index was 21.6 kg/m? with no signs of insulin resis-
tance.

Laboratory investigations were significant for hypergly-
caecmia 479 mg/dl, high anion gap 26 mEq/L, metabolic
acidosis: Base excess = —23.2 mEq/L; pH 7.140 and keto-
nuria +3 (150 md/dl), confirming the diagnosis of DKA.

The rest of his investigations showed the following:

— BUN: 51 mg/dl, normal range (10—50).

— Creatinine: 1.2 mg/dl, normal range (< 1,3).

— SGPT =20 U/I, normal range (0—46).

— Na: 129 mmol/l, normal range (135—145).

— K: 2.9 mmol/l, normal range (3.5-5.1).

— CI: 95 mmol/1, normal range (98—107).

— S. lactate: 1.4 mmol/I normal range (0.5—1.1).

— WBC: 11.05 x 1073/1, normal range (4—11).

— Lymphocytes: 12.1 %; normal range (25—40 %).

— Hgb: 14.1 gm/1, normal range (12—14).

— Platelets: 281 x 10"3/1, normal range (140—400).

— Chest X-ray: showed bilateral infiltration.

— Chest CT: CO-RADS category 5; bilateral ground-
glass opacities and crazy-paving pattern, 70 % involment of
the lungs, CT severity score = 18/25.

— Insulin 2.74 pIU/1, normal range (2.6—24.9 ulU/1).

— C-peptide 0.856 (ng/ml), normal range (0.8—
3.1 ng/ml).

— Anti GAD-IgG — Negative < 5 (< 10 Negative; > 10
Positive).

— HbAlc: 12.8 %.

Oronasal swab was positive for COVID-19 by real-time
reverse transcription-polymerase chain reaction (rRT-PCR)
test.

Urinalysis revealed 1000 mg/dl of glucose, 150 mg/dl of
ketones and 30 mg/dl of protein.

Inflammatory markers:

— CRP: 25.23 md/dl, normal range (< 10 mg/l Nega-
tive; > 10 mg/1 Positive).

— LDH: 792 unit/1, normal range (210—450).

— Ferritin: 1842 mg/dl; normal range (20—400).

— D dimer: 1969 mg/dl, normal range (0 —500).

Cardiac evaluation:

— ECG normal sinus rhythm.

— Cardiac enzymes and troponin were normal.

In ED, he received 14 units IV regular insulin as a bolus
and 1 litres of IV normal saline and started on DKA protocol
with insulin infusion, I'V fluids and potassium replacements.
Serum electrolytes were closely monitored. DKA resolved
after 24 hrs and he was transitioned to subcutaneous insu-
lin therapy. He stayed in the hospital for 14 days and com-
pleted ten days course of antibiotics, Levofloxacin 500 mg
and Meropenem 3 g. The day after admission he was assisted
with oxygen therapy because her saturations fall to 86 %.

He was managed with 20 litres high flow oxygen and 5 days
course of dexamethason 4 mg, two times daily with a gra-
dual decrease of doses. Fourteen days later he was weaned
off Oxygen and he was discharged on insulin Aspart 6 Ul
before each meal and insulin Lantus 14 UI once daily. He
was recommended to contact his local endocrinologist after
four weeks, for the follow up consult.

Discussion

The patient in this case report was presented with two
life threatening conditions, DKA and COVID-19 pneumo-
nia. The prompt recognition and treatment of these condi-
tions is crucial and resulted in good outcome.

DKA is a diabetic emergency and considered to be a
common presentation of both TIDM and T2DM. It arise
as a result of severe insulin deficiency, increased counter
regulatory response which results in the production of ke-
tones [8].

The most common trigger factors are prolonged un-
controlled blood sugar or acute stress including infection
(pneumonia, urinary tract infection), acute myocardial
infarction or cerebrovascular accident. Also alcohol abuse
and drugs like SGLT-2 inhibitors [9] can precipitate an
DKA episode.

The patient in this case report was presented with DKA
and newly diagnosed T1DM triggered by COVID-19 pneu-
monia.

The underlying pathophysiology of new onset DM and
its severe form DKA in patients with COVID-19 is still not
well understood. Viral infection have been widely associated
with TIDM pathogenesis.

T1DM is a genetic autoimmune condition where b-cells
are destroyed by the auto-reactive CD4p and CD8p T cells
causing insulin deficiency [10].

The severe acute respiratory syndrome-coronavirus-2
(SARS-CoV-2), responsible for COVID-19, uses ACE2 re-
ceptor to bind and enter to infected cells as a viral complex [6].

Angiotensin converting enzyme (ACE) is the key enzyme
in mediating the effects of rennin angiotensin aldosterone
system (RAAS) by converting angiotensin I to II. The more
recently identified to angiotensin I—VII, was found to be the
functional receptor for SARS-CoV-1 and -2 [11].

ACE2 is abundantly present in humans in the epithelia
of the lung and small intestine, which might provide possi-
ble routes of entry for the SARS-CoV-1 and -2 [12]. Study
of 72 human tissues confirmed ACE2 mRNA expression in
tissues other than the lung and gastrointestinal system, like
testis, cardiovascular, renal, and pancreas [13, 14].

It was found that ACE2 is expressed in the endocrine
part of the pancreas. This suggests that SARS coronavirus
enters islets cells using ACE2 as its receptor and damages
B-cell islets leading to insulin deficiency and development
of acute DM [7].

This is supported by the findings of strong immunopo-
sitivity for ACE2 in pancreatic islets while exocrine tissues
were only weakly positive [15]. Similarly, evidence in dia-
betic mice demonstrated that ACE?2 activity levels were en-
hanced in the pancreas [15, 16].

In addition to the direct B cell injury, the expression of
ACE2 on the surface of the pancreas is downregulated fol-

Tom 17, N2 5, 2021

www.mif-ua.com, http://iej.zaslavsky.com.ua 57



KAiHiyHMm BUnaaok /Clinical Case/
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lowing endocytosis of the virus-ACE2 receptor complex.
This in turn can lead to increase concentration of angioten-
sin II and inhibit insulin secretion [17]. These interactions
between SARS-CoV-2 and RAAS might explain the under-
lying mechanism and pathophysiology of DKA.

All these pathophysiological events occurring simul-
taneously with inflammatory stress because of pulmonary
infection might have contributed to the acute worsening of
pancreatic beta cell function and precipitated DKA in this
patient.

It remains to be investigated, whether this beta cell da-
mage is transient or permanent.

Our understanding so far is uncertain if this new-onset
diabetes is classic T1DM or some new form of DM.

The presentation of the patient in this case report is con-
sistent with the hypothesis that COVID-19, not only causes
hyperglycaemia and insulin resistance in patients known to
be diabetic [3, 18], but can also predisposes newly diagnosed
diabetes mellitus to DKA which can sometimes be resistant
to treatment [19—21].

The development of diabetes and DKA can further compli-
cate the course of COVID-19 infection. Diabetic patients with
COVID-19 have worse prognosis than nondiabetics [1, 3].

This could be explained in part by high inflammatory
and pro-coagulant state in diabetics including IL-6, C-reac-
tive protein, serum ferritin, coagulation index, and D-dimer
[2, 4, 22].

While hyperglycemia is seen to increase mortality and
morbidity related to COVID-19, the virus itself can induce/
worsen hyperglycemia, culminating in a vicious cycle [23].

Conclusions

There are enough evidences to conclude that COVID-19
can lead to uncontrolled hyperglycaemia and the develop-
ment of new onset diabetes mellitus which can further com-
plicate the course and outcome of COVID-19 infection.

It is possible that SARS-CoV-2 may aggravate pancre-
atic beta cell function and precipitate diabetic ketoacidosis
in patients with known or not known diabetes.

Patients with elevated blood sugar and no history of di-
abetes should be evaluated for the possibility of new onset
diabetes mellitus and diabetic ketoacidosis, especially in the
setting of concomitant COVID-19 infection.

Further studies and long term follow-up of children
and adults presenting with new-onset diabetes during
this pandemic is required to fully understand the type of
diabetes induced by COVID-19 and to reveal the exact
underlying pathophysiological mechanism of this serious
condition.
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AiabeTnyHnm Ketoaumao3s, cnpudnHeHnn COVID-19, y nauieHTa 3 ynepLue AidrHoCToBOHUM
LYKpOBUM Aia6eTom

Pesiome. Axmyaavnicmo. KoponasipycHa xsopo6a 2019 p.
(COVID-19) — ue BipycHe iHbekliliHE 3aXBOPIOBaHHS,
CIPUYMHEHE TSDKKUM TOCTPUM pPECIipaTOPHUM CHHAPOMOM
(SARS-CoV-2). Uykposwuii miaber (L) uyacto miarHocTyBa-
JIU B MAlli€EHTIB 3 HOBOIO KOPOHaBipycHOIO xBopobow — 2019,
COVID-19. lle npu3BoauIo 10 MpOrpecyrovoro nepebdiry ta
ripuoro nporuody. Ony6iiKoBaHO HebaraTo AaHuX Npo jaiade-
TnuHuit Ketoauao3 (IAKA) mpu indexuii COVID-19. [Mosino-
MJIsiocs npo Bumaaku 3apaxeHHss COVID-19, o cnpuynHmio
prepiie BusiBieHuil LI/ 2-ro Tumy. OgHak iCHye HeZOCTaTHSI
KiJTbKicTh mokaziB mono LI 1-ro tTumy. ABTOpr HaBOISTH KJTi-
Hiuawmii Bunagok KA, cmpuunnenoro COVID-19, y mamienra
3 Brepiie BusiBieHuM LIJI 1-ro tumy. HemogaBHo y 3BiTax mpo
KJIiHIYHI BUMaIKUA Ta HEBEJIUKHUX MEPEXPECHUX TOCHiIKEHHSIX
ornmcyBanucs namieHtn 3 L/, y skux po3BuBaetbes KA mipu
indikyBanni COVID-19. Bcranosneno, mo yacrota KA €
BUCOKOI0 B matieHTiB i3 LIJ] six 1-ro, Tak i 2-ro Tumy, siki 0yau
rocriranizoBati 3 npusony COVID-19. Bukaad eunadky. Asropu
npencraBuiu 29-piuHoro, 1o HacranHsg COVID-19 3goposoro
YOJIOBiKa 3 5-I€HHOIO iCTOPi€I0 IMXOMaHKMU, BTOMHU, OJTIOBAaHHS,

nosiguncii Ta moiypii. Moro n1a6opatopHi pe3yisTaTH Mpose-
MOHCTPYBaJIM BUCOKHWI PiBEHb TJIIOKO3M Y KPOBi, MeTaboJiy-
HUil anmnos, keronypio ta KA. Kpim Toro, y xBoporo OyB
no3utuBHuil Tect Ha COVID-19, i pe3ynbraT KOMIT I0TEPHOIL
ToMorpadii rpyIHOi KJITKM BiAMOBifalMU NBOOIYHI MHEBMOHII
COVID-19 (Henpo3opicTh, yIIiIbHEHHS JIETEeHEBOTO PUCYHKA).
Horo ycmilrHo JTiKyBaay BHYTPIilTHOBEHHNM BBEICHHIM Pilu-
HU Ta iHCYJIiHOM 3TigHO 3 mpoTokojoM i3 JIKA. XBopuii moTpe-
OyBaB BHYTPIlLIHbOBEHHOI'O BBEAEHHS aHTUOIOTHMKIB, CTEpOiliB
Ta okcureHoreparnii BHacaigok nuesmMoHii COVID-19. Yepes 14
ITHIB BiH OYB BUTIMCAaHW y cTa0iTbHOMY CTaHi. Bucnosku. IlHbex-
uist COVID-19 moxe 6ytu ycknanuena JIKA ta pozsutkom LI/
y ocib, sIKi paHille He XBOPiIM Ha LyKpoBUii niabeT. MoxiuBo,
SARS-CoV-2 npusBoauTs 10 noripuieHHs GyHKILi1 0eTa-KIiTuH
M AILTYHKOBOI 3a71031 Ta BUHUKHEeHHS [1KA. VY mitepaTypi 1moBi-
JNIOMJISIETBCSI TIPO HEe3HAUYHY KiJbKiCTh BUIAAKiB, KOJU iH(EKIIis
COVID-19 Buknukaina J1KA y XBOporo 3 Helll0IaBHO 1ialrHOCTO-
BaHUM ILIYKPOBUM J1iabeToM 1-T0 TuIty.

KirouoBi cioBa: mykposuit miabet 1-ro THIy; HiaGeTMIHWIA Ke-
Toanuno3; mHeBMoHis; COVID-19

Tom 17, N2 5, 2021

www.mif-ua.com, http://iej.zaslavsky.com.ua 59



SEN
/Review/

International Journal of Endocrinology

VK 616.379-008.64:616.69 DOI: https://doi.org/10.22141/2224-0721.17.5.2021.241523

Ayunubkmm €.B., \yynLbkun B.€.
AY «IHCTUTYT eHAOKPUHOAOTIT TA O6MIHY pedyoBuH im. B.[1. KomicapeHka HAMH YkpQiHu», m. Kuis, YkpaiHa

EpeKTuAbHO AUCPYHKLIS Y YOAOBIKIB,
XBOPUX HO LLYKPOBUM AiaOeT (OrAsiA AiTepartypn)
YactnHa 1

Pestome. VY riepLuivi YyacTuHi ornisgoBoi cTaTTi BUCBITSIEHO cyqacHi Mormisgn Ha NOLLUMPEHICTb, eTIoNOorito Ta 0Co6/m-
BOCTI naTtoreHe3y epekTuribHoOI auchyHkuii (EL]) y HornoBikiB, xBopmx Ha Lykposuii giabet (LiL). Ans noLuyky nitepa-
TYPHUX [Kepen BukopuctaHo 6asu fnaqmx Google Scholar Ta PubMed. Moka3aHo porib KOMOPOIAHMX 3axBOpoBaHb
B po3BuTKy E/[] y HoroBikiB i3 LyKpoBuM f[iabeToM. HaBeneHo y3arasibHeHi AaHi LWo[0 OCHOBHUX KIiHIYHVX MPosiBIB
EepeKTUIIbHOI ANCADYHKUIT, MeToAIB ii JiarHOCTUKW. Y Hu3Li enigemionoridyHux OCiIKeHb, NPoBEAEHNX MPOTAroM
ocTaHHix 20 POKiB, BCTAHOBJIEHO, LLIO ePEKTU/IbHA ANCEYHKLIS Y HOJOBIKIB i3 LiyKpOBUM [iabeToM MOoXe 6yTv PaHHIM
MapKepoM cepLieBO-CYANHHNX yCKNaaHeHb. OTxe, B anroputmi giarHoctuku EL] y nauieHTis i3 L] HeobxigHum € npo-
BELEHHS PETESIbHOrO 0OCTEXEHHS CEPLIEBO-CYANHHOI cncTemu. YncneHHi nitepatypHi gxeperna BkasytoTb Ha BaroMmy
pOrib KOPeKLii aHaporeHoaeiunTy B HoMOoBIKIB, XBOpUX Ha L[] 2-ro Tury, 3 METOK NocueHHs eQbeKTUBHOCTI 3aCTo-
cyBaHHs1 iHribiTopis gpoccboniectepasu 5-ro Tury. EpektunbHa ANCehyHKLIS BKIKOHAE 3MiHy 6Yb-IKOro 3 KOMMOHEHTIB
epeKkTuIbHOI peakuii. EL] MoXe HeratnBHO Br/mMBaTy Ha SIKICTb XUTTS HOJIOBIKa Yepe3 Te, LU0 B GiflbLLIOCTI naLjieHTiB
Cr1IoCTEPIrarTbCs CUMIATOMM AENPECii Ta TPUBOIu, NoB’3aHi 3 iXHIMU cekcyaribHUMM MOXIMBOCTAMU. Li cumnTomm Tak
camo BI/IMBarOTb Ha CEKCyaslbHWUU [OCBIL NapTHepa Ta sKiCTb XUTTSA napu. KniHidHi ocobrmsocTi E micTsite 6arato
KJIIOHOBVX O3HaK B aHaMHe3i, 30KpemMa Vi BesiKi (hidnyHI O3HaKM rpyv 0OCTEXXEHHI 3a5IEXHO Bif] Ty LIyKPOBOro giabeTy.
3i 36inbLUEHHSIM BIKY ravieHTa KOMOpPOIgHI CTaHW BigirparoTs yce GibLLy POrib B PO3BUTKY €PEKTUITLHOI ANCEDYHKLIT.
Llykposuvi giabet, cepLeBO-CyaAnNHHI 3aXBOPIOBAaHHST, OXUPIHHS MOXYTb CrpusiTy po3BuTKy E/] 4O npmuckopeHoro norip-
LLIEHHS1 ePeKTUIIbHOI QOYHKLII Ta NopyLLIEHHST Ha MOJIEKYJTSPHOMY PIBHI MEXaHI3MIB, siKi iexxats B OCHOBI epekLii. 3a fa-
Hummn gocnimkeHHst National Health and Nutrition Examination Survey (2001-2002), LI HanexuTs 4o MoanbikoBaHuX
YUHHWKIB PU3NKY, HE3aIexHo acouivioBaHnx 3 po3sutkom EL] (OR 2,69), oxupiHHsa (OR 1,60), kypiHHs (OR 1,74) Ta
rineptersii (OR 1,56). EpekTuribHa AUCOYHKLIS € HaCTUM YCKIIaAHEHHSM LiyKPOBOIro fiabeTy, K TakoX € hakTopom
puanky ELl; y Honosikis rpv LI pusuk po3sutky EL] yTpudi 36inbLUeHnI.

Knrou4oBi cnoBa: yykposuii giabet; 4onoBik; epeKTUIbHa ANCEYHKLIS, TECTOCTEPOH

CrateBa (GyHKIiSI — BaXJIMBUIA €JIEMEHT HOPMAJbHOTO
crnoco0y XUTTS 4osioBika. CeKCyallbHICTh YOJIOBiKa PO3-
IJISIIAETHCS SIK KOMIUIEKC OiOICHUXOCOIiaTbHUX IPOIIECIB.
[TinTpyMKa BiAMOBiIHOI CTaTeBOI aKTUBHOCTI PETYTIOETHCS
KOMILJIEKCHUM BIUIMBOM HEHPOEHIOKPUHHOI, CYyAMHHOI
cucteM, MetaboiyHux TpolueciB. CrareBi po3namau CIIO-
cTepiraloThes y moHan 150 MJIH 4OJIOBIKIB y CBiTi Ta Mpo-
SIBJITIOTBCSI pO3JIaJlaMU BCiX CKJIaIOBUX KOMYJISITUBHOTO
LIMKJIy — 3MiHAMU CTaTE€BOTO MOTATY, EPEeKILil, eAKYISALII Ta
oprasmy.

HecnpoMoXXHiCcTb 30iACHUTH CTaTEeBUIA aKT HETaTUBHO
BIUIMBAE Ha 3arajbHe 310POB’sI YOJIOBIKiB, ICUXOJIOTIUHUIA
CTaH, SIKIiCTb XXMUTTSI Ta MiKOCOOHMCTiCHE 0JIarOIIOay4Yds B
ciM’1 [1].

OpHielo 3 HaWYacTilMX 3arajJbHUX XPOHIYHUX OUC-
(byHk1it y yonoBikiB micist 40-piyHOTO BiKY € epeKTUIIb-
Ha nucoyskuisa (E/) — He3naTHICTh YOJIOBIKOM JOCSTTH
Ta/ab0 IMITPUMYBaTU €PEKIIiI0 CTaTeBOTO WieHa, I0CTaT-
HIO JUUIS1 3iMCHEHHS 3a/I0BUIBHOTO CTaTeBOroO akTy. Epek-
TWIbHA NUCGYHKIIS € HAWMOIIMPEHIIIOI CEeKCyalbHOIO
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npo0JIeMOI0 Y YOJIOBIKiB, YacTOTa SIKOi CTPIMKO 3pOCTaE 3
BiKOM i HasIBHICTIO CYIyTHiX 3aXBOPIOBaHb [2] Ta Ma€ 3Ha-
YHMU BIJIMB Ha SIKiCTb XUTTsI. [laHi CTOCOBHO MOIIMPEHOC-
1i EJI y yonoBikiB € HeomHO3HAaYHUMH [3]. 3a pe3ynbraTa-
MU MaccadyceTChKOro NOCiIKEHHS 3 BABUEHHST CTapiHHSI
yosoBikiB (Massachusetts Male Aging Study, MMAS), no-
mupeHicTh EJl y 3aranbHiit momysuii cranoBuia 52 % y
40J10BiKiB BikoM 40—79 pokiB, mpuuoMy nomipHa EJI crio-
crepiranacs y 25,2 %, minimanpHa — y 17,2 % i Tskka —
vy 9,6 % obctexenux [4]. BonHouac Haiibinbine B €Bporri
0araToOLEHTPOBE MOMYJISIIIiTHEe JOCTiIKEHHS CTapiHHS 40-
JoBikiB BikoMm 40—79 pokiB (European Male Ageing Study,
EMAS) 3acBiguuiio, 1o cepenss nouupeHicts EJI crano-
BUTH 30 % Ta Mae BUpakeHy BiKOBY 3aJIeXXHiCTb (Bim 6 % —
Yy MOJIONMX YOJOBIKiB 10 64 % — y 4YOJIOBIKiB TOXHJIOTO
BiKy) [5]. o Toro xk OyJ0 BCTaHOBJIEHO, IO y YOJOBIKiB
BikoM 50—59 pokiB pu3uk po3Butky EJ1 y 3,6 pa3a Bummii,
a cepen 4oITOBiKiB crapiue 70 pokiB y 6 pa3iB BUIIUI, HiX Yy
Bimi 18—29 pokis [6]. BikoBi ropMoHaJIbHi, MeTabOiUHI i
3arajibHi MPOLIeCH, MiABUIICHA MOIIUPEHICTh iHIINX haK-
TopiB pu3uky EJl y moneii ctapiioro BiKy MOXYTh CIIPH-
YMHUTHU 30UTbIIEHHS MOIIMPEHOCTI 1i€l maTosorii. AKiio
EJl BuHMKae y MOJIOAMX YOJIOBIKiB, TO 1€ MOB’SI3aHO 3
OLTBIIIMM TIIBUIIIEHHSIM PU3UKY MaiiOyTHIX ceplieBUX T0-
NI MOPiBHSIHO 3 TIePILIMM BUSIBJICHHSIM Y JIITHIX YOJIOBiKiB.
Otxe, MOIOIi 9oIOBiKM 3 paHHIM modaTkoMm EJl MoxXyTh
CTaTH ieaIbHUMM KaHIUIaTaMU JJIsl iIHTEHCUBHOTO CKPU-
HiHTY (DaKTOpiB CEpLIEeBO-CYAMHHOTO PU3UKY i MEIMYHUX
BTpyYaHb.

EpextunbHa nucgyHKIST MOXe HEraTMBHO IO3Ha-
YUTKUCSI Ha SIKOCTi XUTTSI 4YojioBika. bararo 4osoBikiB
3 EJl BiguyBaiOThb CHUMIITOMM JAeNpecii Ta TPUBOXHICTD,
MOB’s13aHi 3 CEKCyaJbHOIO HisUIbHICTIO, I YHMKAIOTh CEeK-
CyaJIbHUX CTOCYHKiB, a TaKOX 3BEpHEHb 10 Jiikaps [7].
Bzaemo3sp’sa30k mixk EJI Ta genpecieio BBaxkaeThcss A1BOOIY-
HUM, TIPUYOMY OOMIBA CTaHU IMiICHIIOIOTh OIWH OJHOTO
10 HUBXIiJHIl criipali.

JlaHi eBpOITeiICHKOT0 TOCIIIKEHHS CTapiHHS YOJIO0BIKiB
nokasytortb, 1o EJI 36inbinyeThest 3 BikoM [8]. Baxinso
BiI3HAYUTHU, 1110 MOLIMPEHICTh TSLKKOI €PeKTUIbHOI AUC-
¢yHKIIT (1110 BU3HAYAEThCS 32 MiXKHAPOJHUM iHIEKCOM
epeKTUIbHOI (YHKIIiT) 3pocTae MBUILIE, HIX CEepeaHbOl
tskkocti EJI y donoBikiB crapie 60 pokiB. Y OiIbLIOCTI
yonogikiB EJI manidectye y Bini 40—50 pokiB, Biporin-
HO 3pOCTal0YyM 3a YaCTOTOIO Ta TSIKKICTIO Ticis 60 pokis.
EpexkTuiibHa AMc@yHKIIisl Tporpecye mBUIIIe Y YOJOBIKiB
micasa 50-piyHOro BiKy 3 KOXHOIO AeKanolo. «Jlyxe moopy
crareBy (PYHKIIiI0» B Tpymi o0cTexxeHux BikoM 50—59 po-
KiB crioctepiraiu B 44 % Burankis, 60—69 pokiB — y 25 %,
70—79 pokiB — y 12 % i monan 80 pokiB — y 2 % obcre-
JKEHUX, HATOMICTb «BeJIMKi TPOOIEMU» Y CTATEBOMY XKUTTi
YOJIOBIKiB BiITIOBiIIHMUX BiKOBUX IpyIl cTaHOBWAU 3, 7, 13 i
19 % [9].

3i 30i1bILIIEHHSIM BiKy KOMOPOiIHi CTaHU BiflirpaioTh yce
OLTIBIIY POJIb Y PO3BUTKY epeKTWIbHOI mucdynkiii. Lly-
KpoBUii aiabet, ceplieBo-cynnHHi 3axBoptoBaHHs (CC3),
OXXUPiHHSI MOXYTb MpU3BecTU 10 po3BuTky EJI, mpucko-
PEHOTO TOTIPIIEHHS ePEKTWIHHOI (DYHKIIIT Ta MOpYIIeHHS
Ha MOJIEKYJIIPHOMY PiBHi Me€XaHi3MiB, 1110 JiexKaTb B OCHO-
Bi epexuiii [10, 18, 19]. 3a nanumu nocnimkeHHst National

Health and Nutrition Examination Survey (NHANES,
2001—2002), yKpoBHuii 1iabeT HAJIEXUTh 10 MOAU(]iKoBa-
HUX YMHHUKIB PU3UKY, HE3aJIEXKHO acOliliOBaHUX 3 PO3BU-
tkoM EJI (BimHOmIeHHs maHciB — odds ratio (OR) 2,69),
oxupinag (OR 1,60), kypinuam (OR 1,74) ta rinepreH-
3iero (OR 1,56).

EpexTuiabHa nMCYHKIIiSI € YacTUM ycKagHeHHsIM LIJT
y 4oJioBikiB [11, 12], a iyKpoBuii giabeT € (haKTOpOM pU3H-
ky El y yonogikiB — mipu LIJI yTpuui 30iblIeHUI pU3MK
PO3BUTKY €peKTUIbHOI AuchyHKILi [12].

3a migpaxyHkamu MixHaponHoi ¢enepaliii miaderty, B
YChOMY CBITi HaJliuyeThcst 425 MJTH XBOpWX Ha miaber [6,
13]. Hommpenicts EI y vonoBikiB i3 L] KoauBaeThcs
Bim 20 10 85 % y pi3HuUX mocnimkeHHsIX. EpekTuibHa auc-
(¢ YHKIIiST Y YOJIOBIKiB, sIKi cTpaxaaioTh Bin 111, po3BuBa-
eTbest Ha 10—15 poxkiB paHillle, HixXK y 4Y0JIOBIKiB 0e3 giabeTy.

VY manientis, xBopux Ha LI/l Ta EJl, cmocTepiratoTbcst
BUILI ITOKA3HUKH 3a IIKAJI0I0 OIiIHKM IeTpecii, ripiimii 3a-
TaJIbHUM CTaH 3M0pOB’s Ta SIKiCTh XUTTS. PaHHE BUSIBICH-
s EJl y xBopux Ha LI/] Moxe mokpaliuTy 3arajJlbHUi CTaH
3II0POB’S Ta SIKiCTb XXUTTsI 40JI0BiKiB. [lalieHTH crapiioro
BiKY, xBopi Ha LIJI, 3 moraHuM KOHTpoOJIeM IIiKeMii MaloTh
BUIILY CXMJIBHICTh OO pO3BUTKY TsLKKOI E/I, 1110 1m1e Oinbiine
roripiye i 6e3 Toro CKOMIIpOMETOBaHU CTaH 3M0POB’s
Ta sKicTh XUTTS. EpextunbHa aucdyskiis npu L pos-
BUBA€ETHhCS Ha JIEKiJIbka POKiB paHillle, HiXX Yy 3arajbHiit
MOMyJIsiii, Ta Ma€ OUIbII TSKKMI nepe6ir [14]. o Toro
XK EJl Hepinko moxe Oytu mepmmM cumitoMom LI 2-ro
tuny (LII-2) i BUSIBASITUCS] HA NEKilbKa MicsiB paHile,
HixXXK MaHi(eCTyI0Th CUMIITOMMU AiabeTy. ToOTO y 40I0BiKiB
i3 LI/I-2 epekTuibHa AMCOYHKIIISI MOXe MepeayBaTu Tep-
IIMM CUMIITOMaM JiabeTy il OyTH MPearuKTOPOM PO3BUTKY
LJI-2. s po3sutky EJl Mae 3HaueHHS TSKKICTh IiadeTy
(EQ miarHoctyBanmm y 29,4 % mallieHTiB i3 Jierkow ¢op-
Molo, 83,4 % — i3 cepeaHbOI TSKKOCTI, Y 98,5 % — i3 TsIK-
koto popmoro LI1) Ta cTaH riikeMiyHoro koHTposo. [1pu
o0cTexxeHHi 422 4OJI0BiKiB, XBOPUX Ha IIyKPOBUI Hiaber,
EJl 6yna miarHocTtoBaHa y 85,5 % 00CTeXXeHUX, MPUIOMY
BiK Ta TPUBAJIICTh AiabeTy OyJu BipOoTiZHUMM MPeAUKTOpa-
MU PO3BUTKY epeKTWIbHOI NUCGYHKIIII. Y YOIOBIKiB BIKOM
45—59 pokiB i crapuie 60 pokis yactora EJ] Gyia Buiiowo B
6,51 7,0 pa3a mopiBHSHO 3 MalliEHTAMU BiKOM MEHIIIE HixX
45 pokiB [15]. BuBuenns yactoru EJI cepen 10 000 yosno-
BiKiB, xBopux Ha LIJI, mpoTSgromM TpbOX POKiB ITOKa3ajao
mopiunuii npupict yactoru EJI Ha 6,8 %. AHani3 yactotu
EJl 3anexHo Big tumy LIJI 3acBimuuB, 1110 BOHA CTAHOBU-
na 4,5 % cepen xBopux Ha I 1-ro tuny (ILIJI-1) Ta 7,4 %
cepen mauieHTiB i3 /-2 [16]. JocmimkeHHs, MpoBeaeHi
cepen yonoBikiB, xBopux Ha LIJI-1 i LI/1-2, moka3anu, 1o
gactota EJI OGyma cyrreBo Bumoro Ha Tiai LIJI-2 (94/143
npotu 40/132) Ta y Nali€HTiB i3 XpOHIYHUMHU YCKJIaJHEH-
Hsamu giabery (76/104 nporu 59/159). BeraHoBIEHO, 11O
yactoTa EJI 30i1bI1yeTHCS 31 3pOCTAaHHSIM TSIKKOCTi MiKpO-
aHriomariii i Heiiponariii [17].

AHasti3 gaHuX JiTepatypu BUSIBUB BUCOKY yactoTy EJI
y 40J10BiKiB i3 [IJI-2 i KOMOPOiZTHUMU CTaHAMM, TIPUIOMY
BOHAa MOXe OYyTM TIPOBICHMKOM CEpLEBO-CYIMHHMX 3a-
XBOPIOBaHb Y 1€l BUCOKOPU3UKOBOI nomysiii [20]. Kpim
TOro, BBaxarwTh, 1110 EJl € BUCOKOIpeBaIeHTHOIO Y YOJI0-
BiKiB i3 LI/I-2 i € paHHIM KJIiHIYHUM IMOKa3HUKOM («CTOPO-
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>KOBHM» CHMIITOMOM) Y Ialli€HTIB i3 ceplieBO-CyIMHHUMU
3aXBOPIOBAHHSIMU Ta MOTUBATOPOM TSI LIMX TALIiIEHTIB, KO-
pesooun Ha piBHI eHpoTenio [21, 22]. AMepUKaHCHKOIO
acolialielo aHIPOJIOTii MPOBEACHNI aHalli3 00CTeXXKeHb 28
MJIH YOJIOBiKiB. YHaCIiZOK MHOXWHHOTO perpeciiiHoro
aHauni3y (moHaza 9 mutH vososikiB 3 EJl ta 1,5 miaH 6e3 Ta-
Koro) Oyjo BcraHoBjieHO, 110 EJl € mpennkropom po3Bu-
1Ky LIJ1, a manc 3axBopitu Ha L1/ y yosioBikiB Bikom 30—35
pokiB 3 EJ] cranoButs 3 %. BusiBieHo, 1o Bin 35 1o 75 %
yonosikiB i3 /] matoTe EJl Oynb-gKOro cTyneHs, (puaomMy
EJl y HuUX 9acTo acoILiOEThCS 3 IHIIUMUA KOMOPOITHUMU
craHamu, a TsoKKicTb EJ] Kopentoe 3 rlikeMiyHUM KOHTp-
ojieM, TpuBajicTio LIJI, HasBHICTIO XpOHIYHMX HdiabeThy-
HUX ycknaaHeHb [23]. JocnimkeHHsI YNHHUKIB pU3KUKY Ta
nowmumpeHocti EJl cepen wonosiki i3 LI/I-2, npoBeneHi B
CayniBcbKilt Apasii, 3acBiqumiau, 1o IomupeHicts EI y
4OJIOBIKiB BiKoM 710 50 pokiB ctanoBuia 25 %, nonan 50 po-
kiB — 75 %. J1o Toro x 1anc po3BuTKy EJI y 40/I0BiKiB Bi-
koM ctapiie 50 pokiB B 11,21 pa3a OiibIuit MOPiBHSHO 3 YO-
JoBikamu BikoM 110 50 pokiB [24]. EpekTriibHa AMChYHKILIS
crocTepirajiacsi BTpUYi YacTillle y Mali€HTIB 3 TPUBAIICTIO
LT monan 10 pokiB, HiX y XBopux 3 TpuBajicTio L] meHIe
5 POKiB. Y YOJIOBIKiB i3 mMOraHUM MeTa0OJiYHUM KOHTPOJIEM
EJ1 niarHoctyBanu B 12,2 pa3za yacrtiliie, HiXX y TIalli€HTIB 3
I00pe KOHTPOJIbOBAaHUM AiadeToM. Y Ipymi 4ojoBikiB 3 EJI
53 % manu 1moHaMeHIIe oHe XpoHiuHe yekmagHeHHsT LI/,
Tomi Ik y Tpymi 6e3 EJI 1ieit moka3HUK ctaHoBUB 20,5 %.
Yacrora E/JI Oysa cyrreBo Buioro Ha i LIJ1-2 (94/143 nipo-
™ 40/132) Ta y NmauieHTIiB i3 XpOHIYHUMHU YCKIIATHEHHSIMU
niadety (76/104 npotu 59/159). BBaxaioTb, 1o yacrora EJ]
301IBIIYETHCS 31 3POCTAHHSIM TSKKOCTI MIKPOAHTIOIATIN i
Heiipornariii [25].

Erionorist ta matorenes EJI y wonoBikiB i3 LIJI € 6ara-
To(haKTOPHUMHU, i OrO OCHOBHI (paKTOpU MOXYTH OYyTH
3rpyroBaHi 3a HEBPOJOTIYHUMU, CYIMHHUMHU Ta TICHUXO-
TeHHUMM TpuurHamu [26]. KoHIeHTpallist oKCHIy a3oTy
(NO), oTprMaHOro 3 HEIPOHIB Ta EHIOTEJi10, € OCHOBHUM
MOCEPETHUKOM PO3CIabeHH IJIaAKUX M’ SI3iB Tijla Ta Bim-
MOBIAHOI epeKIlil CTaTeBOro YjeHa, nmopyiueHHs i npu LIJI
MO MPU3BECTU 10 €PeKTUIbHOI TuCchyHKIIii. BBaXaloTn,
mo 10—30 % BunankiB EJl MOXyTh OyTH CYTO TICUXOTEH-
HUMHU. [lemnpecis € TUMOBUM MCUXIYHUM 3aXBOPIOBAaHHSIM,
sKe cnoctepiraetbes mpu LI, i momepenHi mocmimKeHHS
MOKa3yloTh, 110 HASBHICTb 11 MiABUIILYE PU3UK PO3BUTKY
ENI [27]. Xoua mempecist Moxe OyTU BaXJIMBUM (haKTOPOM
ncuxoreHHoi EJl y niabetukiB, ogHaK MCUXOJOTIvHI (hak-
TOPU TaKOX MOXYTb noripiutu nepeodir E/I, 6e3mocepen-
HBO IHTIOYIOYM CHMHHOMO3KOBI LIEHTPU i BUKIMKAIOUN
HaAMipHUMA GJIOK CUMIIATUYHOI CUCTEMM a00 30UIBIIYIOUN
piBeHb NepruhepUIHOr0 KaTeXoJaMiHy, 1110 IIPU3BOIUTH 10
3HMXKEHHSI pO3CIab/ieHHsI KaBEPHO3HUX TJIAIKWUX M’sI3iB.
Possuroxk E/l y xBopux Ha LIJI 3ymoBieHUiI HacaMmepen
CYAVHHUMU Ta HEBPOJIOTIYHUMU (haKTOpaMu, Xoua MICUXO0-
JIOTiYHi (paKTOPU TaKOX BilirpaloTh BaXKJIUBY POJib, i HAIMU
HE CJIiJI TTOBHICTIO HEXTYyBaTU. 3arajbHUM CTaH 300POB’S Ta
SIKICTb XKUTTSI XBopux Ha LIJI 3a3Buyait OB TSKKI, HiX
y 3arajibHiil MOMyJIsILIii, i 3HAUHO TMOTiPIIYIOThCS Yepe3 Ha-
SIBHICTb epeKTWIbHOI aucdyHkiiii. LlykpoBuii niaber Bu-
KJIMKAa€ 3MiHU y HEPBOBO-M’SI30Biil CUCTEMi, 110 MOXYThb
TaKOX CIIPMSITM PO3BUTKY €PEKTUIBHOI OUCHYHKIII. Y

vy010BiKiB i3 11/l € Baromi mokasu toro, mo EJI 3ymoBieHa
HenocTaTHicTIO iHayKoBaHOro NO po3ciabieHHs T1aaKol
MYCKYJaTypu uepe3 IUCPYHKILiI0 eHIO0Teil0 Ta BereTaTUB-
HOIO Heiipomnarieio [28].

B ornsai moTeHLiliHMX MeXaHi3MiB po3BUTKY E/l y
mauieHTiB i3 LIJI-2 cTBepmKy€eThCs, 1O MiKpOaHTiOIaTii
KaBEpPHO3HUX apTepill, KopmopaabHa BEHOOKIO3iiiHa TUC-
¢yHKIIiSI Ta aBTOHOMHA HeHpoIaTisl € NepBUHHUMU Ta-
todizionoriunumu mexanismamu EJl [29]. Excriepumen-
TaJIbHI 1aHi 3aCBiIYMIIN, 110 €PEeKTUIbHA BiAMOBIAb i BMIiCT
HeHpOHAIbHOI CUHTa3U OKCU/Y a30Ty B TKAHUHI CTaTE€BOTO
YJieHa Ta KPOBi IIypiB 3i CTPENTO30MH-IHIYKOBAaHUM Jlia-
0eToM OyJIM BipOTiZHO 3HMXKEHUMHM, a PiBHi KiHIIEBUX IIPO-
nyktiB rikauii (AGEs) — ninpumenumu [30].

EpexrunibHa nucdyHkiis y xeopux Ha LIJ1-2 nepeBax-
HO Ma€ apTepioreHHU I XapakTep, 1110 MiATBEPIKYETHCS pe-
3yJIbTaTaMU ONUTYBaHHs Ta hapmakogoniuieporpadii [31].
Kpim toro, y xBopux B 36,36 % BuImaakiB apTepioreHHi 1mo-
PYLLIEHHS TTOETHYBAINCS 3 HU3bKMMMU PiBHSIMU aHJIPOTEHIB
y KpoBi, a B 42,2 % — 3 ypaXkeHHSIMU BeTeTaTUBHOI Ta CO-
MaTUYHOI iHHEpBallii CTaTeBOTO YjeHa.

EpextuiibHa TUCGYHKILSI — OAWH i3 MPOSIBIB CUCTEM-
HUX CYAMHHUX MOPYLIEHb, OCKUIBKY €HIOTEeNii CYyIUH Bi-
JIirpa€ CTPUKHEBY POJIb y MaTOreHe3i YNCIeHHUX TpoMOO-
TUYHUX i 3amajJbHUX 3axBopioBaHb [32]. Ls auchyHKILisa €
MIPEeINKTOPOM MaiiOyTHIX KOPOHAPHUX ITOMAIl i MOXe OyTH
NiarHOCTOBAHOIO BU3HAYEHHSIM PiBHIB LUPKYIIOIOUMX Y
KpoBi MapkepiB. Tomy HasgBHicTh EJl MoXe CITOHYKaTH 10
00CTEeXEHHS CTaHy CEepLEBO-CYAUHHOI CUCTEMHU B YOJIOBi-
KiB 6e3 cumnroMiB CC3 [33]. Enmotenin-1 (ET-1) nane-
SKUTh 10 HAUTIOTYXKHIIIIMX TIENTUIIB, MOXiTHUX EHIO0TENiI0,
i3 CYyIMHOCKOPOYYBAJIbHOIO Ai€l0, PiBHi SIKOTO 3MiHIOIOTh-
cs y xBopux Ha LIJI i3 XpoHiYHUMU YCKIaTHEHHSIMM, aTe-
POCKJIEPO30M i CepLEeBO-CYIMHHUMU 3aXBOPIOBAHHSIMMU.
Konuentpauist ET-1 y kpoBi yosoBikiB i3 LI/I-2 minBuiy-
€ThCSI Ta 3aJIEXKUTh Bill TPUBAJIOCTI AiabeTy, METabOJiYHUX
MOpyIlIeHb, MAaKPOCYAMHHMUX YCKJIaIHEHb, ajie 1 3MiHMU
MOXXYTb HOpMaJli3yBaTHCSl BHACTIIOK KOMIIeHCallil MeTa-
OoJIiYHMX TTOpylIeHb. BBaxaroTh, 1110 MeTaboIiuHi MTopy-
meHHsa Ha i LIl 3matHi Ge3mocepenHbo abo orocepe-
KOBaHO OpaTH yyacTb Y PO3BUTKY JNMCHYHKIIII €eHIOTEi0
Ta MIaIKUX M’SI13iB cyauH yepe3 3Minu Bmicty ET-1 sk Mo-
IyJIITOpa CYAMHHOTO TOHYCY i BifirpaBaTv BaXKJIUBY Ia-
To(i3i0N0riYHy poJib y PO3BUTKY Aia0ETUUHUX CYTUHHUX
YCKJIaIHEHb.

B ormami moTeHUiiHMX MexaHi3MiB po3BUTKY EJl y
mauieHTiB i3 LIJI-2 cTBepaKy€eThCs, IO MiKpoaHTioIarii
KaBepHO3HMX apTepiii, KopropajibHa BEHOOKJIIO3iliHA 1 C-
(¢ yHKIIisI Ta aBTOHOMHA Helporaris € NepBUHHUMU T1aTO-
¢izioNoriYHMMM MeXaHi3MaMU epeKTWIBHOI TUCHYHKIIIT
[33]. [TigBuieHe rikyBaHHs KiHIeBUX MpoaykTiB (AGEs)
€ TNPUYMHOI0O HEOOCTATHHOTO INIIKEMIYHOTO KOHTPOJIIO,
301JIbILIIEHHST BMiCTY KOJIareHY B 000JIOHKAaX CTaTeBOTO YJie-
Ha Ta KaBepHO3HMX TijaxX MEHUJIbHOI TKAHWHU XBOPUX Ha
LI i rasibMy€e MPOJYKILit0O OKCHUY a30TYy.

BBaxaroTs, 1110 3HUXKEHHS MiKOBO1 CUCTOJIIYHOI IIBUI-
KOCTi KPOBOOOIry 3i 30ibLICHHSIM IIPUPOCTY MOKA3HUKIB
TOHYCY apTepiaJibHOI CTIHKU Ta TIepu(pepuIHOro OTropy €
HACJIiIKOM MOPYIIeHb MiKPOLIMPKYJIsLii, TKAHUHHOI IIPO-
HUKHOCTI, 1110 MaloTh Micie y xBopux Ha LIJI-2. [TinBu-
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IIEHHST TUCKY Yy (PYHKIIOHYIOUMX KaIllisgpaX IMPU3BOIUTH
JIO 3HAYHOTO 30ibIIIEHHST TPAaHCKAMUISIpHOTO (hibTpartiii-
HOTO TUCKY i IPOBOKY€E TPAaHCCYAALLi0, TPOSIBOM YOTO CI0-
YyaTKy € HAOpSK TKAHWHMU, a B MOJAIbIIIOMY — (hDOPMYBaHHS
nopyuieHb Tpodiku, CTYIiHb IKUX MPOMOPUIHHUIA CTyIe-
HIO BEHO3HOI HemocTaTHOCTi. [lomMpeHa HegoCTaTHICTh
BEHO3HUX KJIAlMaHIiB MiACUII0E TiepupepuyHuil  3acTiit
KpOBi Ta BUKJIMKaE (hOpMYyBaHHSI HAOPSIKOBO-TPO(iYHOro
cuHgpoMy. licronoriuyHa mmepeOynoBa CTIHOK KoJiaTepajieit
MPU3BOJUTH 10 3pUBY KOMITEHCAallii i PO3BUTKY XPOHIYHOT
BEHO3HO1 HEIOCTATHOCTi.

Taxkox BBaxaloTh, 110 B ImatoreHe3i EJl 0epyTh y4acThb
MEeBHI MexaHi3MM i acoliiloBaHi MOpPYILIEHHS: Timeprii-
KEeMisl Ta CTapuIvii BiK MPU3BOISATH 10 TJIIKYBaHHS ejiac-
TUYHUX BOJIOKOH i HEAOCTATHBOI pesiakcallii KABEPHO3HUX
TiJI; eHpoTelialbHAa AUCGYHKINS CHUHYCOiOAaIbHUX €HIO-
TeJiaJIbHUX KJIITAUH MPU3BOAUTH M0 3HWKEHHS MPOTYKILiil
OKCMJy a30Ty Ta MOpPYLIEHHs Ba3oauaTallii; Impemnaparu,
acouirioBani 3 EJl (miyperuku, B-0gokaropu); AMCIiIli-
neMii, sIKi MPOBOKYIOTb aTE€POCKJIEPOTUYHI TMOPYIIEHHS
apTepiil crareBoro 4wieHa; MIKpPOCYAWHHI TOPYIIEHHS,
JIeTepMiHOBaHi TilepriikeMi€l0 i apTepiaJibHOI Tilep-
TeHsiero (Al'); migBuIlleHe ITiKyBaHHS KilleBUX IPOIYKTiB,
sIKe TIPU3BOJUTD J10 301/IbIIIEHHS KiHIIEBUX MPOAYKTIB Te-
PEKHMCHOTO OKUCHEHHS Ta 3MEHUIEHHS MPOIYKILii OKCUIY
a30Ty; HEAOCTAaTHICTh HepaJabHOI TPAHCMICIi Bill CITIMHHO-
o MO3KY BHACJIIOK MiabeTMYHUX HEeWpormariil i 3HXKeH-
Hs mponayKiii HelipoHanbHOI NO-cuHTa3u, sika 3MEHIIY€E
piBHi HefipoHanbHOro NO, 1110 BUBLJIBHIOETHCS TNIATKUMU
M’si3aMU KaBepHO3HUX TiJI; peaykuis NO-Biamosimi Ha
iHcyniH i migBuiieHHs Binnosini ET-1 Ha iHCyniH B iHCY-
JIIHOPE3UCTEHTHUX OCi0; TiMOroHaAOTPOMHUI TiMOroHa-
ausm [29].

HMiabetuuyna Heiponatisi (JH) € HailimommpeHimmm
IiabeTHYHUM YCKIIagZHEHHIM, sKe Bpaxae 10—90 % moneit
3 iabeToM, 3aJIeXKHO Bil MiarHOCTMYHUX KPUTEPIiB, BiKY,
TPUBAJIOCTI IIyKpoBoro miabety. HelipomaTisi € Baxiau-
BUM ITaTOTeHeTUIHUM (pakTopoM po3BUTKY El, ocKiabKu
BILJIMBAE Ha BCi piBHi HEPBOBOI CUCTEMU, TOMY IMOPYIIIEHHSI
MOXYTb BiZOyBaTHCsI Ha BCiX PiBHSX Y CKJIaIHOMY IIpolieci
epexiii. Y mitepaTypi 3Ha4YHO OiJIbIlle YBaru IPUIIISIETb-
cs1 cynuHHUM acnektaM EJl rmopiBHSIHO 3 HEPBOBUMMU (pe-
oykuisg NO-BiAmoBiai Ha iHCY/IiH i MiABUIICHHS BiIMOBIiIi
ET-1 Ha iHCyniH B iHCyJNiHOpe3ucTeHTHUX oci0). ToOTo
naTtodiziosnoris EJl € 6araTodakTopHOIO i BKJIIOYA€E apTepi-
aJIbHY, HEIpOTeHHY, TOPMOHAJIbHY, KABEPHO3HY, ITPOTCHHY
Ta NICUXOTEHHY MPUYMHU, OTHAK HUHI 3araJlbHONPUIHSTO,
mo EJI 3ymoBiieHa mepeBakHO CyIMHHUMU TMPUUUMHAMU
[34]. HopmainibHa (pyHKIIisI KABEPHO3HMX TiJl 3HAYHOIO Mi-
POIO 3aJIeXKUTh Bil pO3CIabIeHHST iIHTAaKTHOTO €HAOTEJIiIo,
110 MOTEHIiHO TosicHIoe, yomy EJl Moxe mepemyBaTtu
IHIIMM KJIIHIYHUM TIpOsIBaM CHUCTEMHOIO aTepOCKJIepO-
3y. byJio BUCyHYTO rinoTesy, 110 MpOrpecuBHA OKIIIO3is1/
aTepoCKJIEpOTUYHA XBOpOOa MOXKE MPOSIBISTUCS paHille
Y MEHIINX KPOBOHOCHUX CYIMHAX, TAKUX SIK CyIMHU CTa-
TEBOTO WJIEHa, HiX Y BeJIMKUX cynnHaX. EpekTuibHa auc-
(yHKIIiSI Haa3BUYAHO IOIIMpPEeHa y YOJIOBIKiB i3 ceple-
Boto HenocrtaTHicTio (CH), i1 ocKiIbKM B 3HAYHOI YaCTUHU
yoJioBikiB CH € HeliarHoCcToBaHO, OCOOJMBO Ha paHHIX
CTaJisIX, TO BOHA MOXe OyTH paHHIM MapKepoM IIPpUXOBa-

Hoi CH, 110 3romoM mposIBISIETBCS i BUMAra€ JiKyBaHHS.
3B’s130K TsikkocTi EJl 3 pisHumu turnamu CC3 OyB noji-
OHMM JJIsI TUX, XTO MaB nonepeaHiii anHamHe3 CC3 i He MmaB
TaKoro, BKazytouu Ha Te, 1o EJ/l 3anuiaerbesi Mapkepom
PM3UKY HaBiTh Y YOJIOBIKiB i3 BiIOMUMU CEPLEBO-CYIMH-
HUMU TOMiSIMU.

Kpim Toro, BBaxkaroTb, 110 aHIAPOTEHOACDIIIUT, 3aCTO-
CYyBaHHSI JEsKUX aHTUTIMEPTEH3MBHUX TpernapaTiB, Ma-
KPOCYIWHHI TTOPYIIeHHS, CIPUYMHEHI TUCITIITiAeMisIMU Ta
AT, gKi TpOBOKYIOTb aT€POCKIEPOTUYHI MOPYIIIEHHS apTe-
piii cTaTeBOTO WieHAa, MiKpOCYIMHHI IIOPYIIECHHSI, IETEPMi-
HoBaHi rinepriikemieto it Al, penykiiist NO-Bianosimi Ha
iHCyJiH i migBuineHHs Bignosini ET-1 Ha iHCyniH B iHCY-
JIIHOPE3UCTEHTHUX 0Ci0 € MaTOTeHETUYHUMU YMHHUKAMU
PO3BUTKY €pEeKTUIbHOI AUCHYHKIILII.

B3aemo3B’s130K MiX CTyrneHeM KOMIIEHCallii BYTJIeBOI-
HOro OOMiHYy Ta TOTIpIIEHHSM Yy XBOPUX CTaTeBOI (DYHKILIT
BUSIBJICHO B 0araThoX Mpaiisix. 30Kpema, Ipu OO0CTeXeHHi
4yoJIoBiKiB, xBopux Ha LIJI-2, i3 cepenHim piBHem HbAlc
8,1 £ 1,9 % i moka3HUKOM epeKTUIBHOI (hyHKIIT 16,6 = 5,9
Oasa (3 KOJMBaHHAMU Bia 5 1o 23 0aiiB), BCTAaHOBJICHO,
mo E® 3HuxyeThes 3i 30inbleHHSIM mokazHuka HbAlc
(p = 0,002). BusiBmeHO CyTTEBY KOPEJALiI0 MiX piBHEM
HbAlc i Heliponarieto, mpuuoMy OaraToBapiaHTHUIA aHaTi3
MMiATBEPAMB, 1110 piBeHb HbA1C € He3ane:XKHUM MPOBiICHUKOM
possutky EJl (p < 0,001). Otxe, EJl kopemntoe 3 miikemiu-
HUM KOHTpOJIeM Ta nepudepudHolo Helipomnarieto, i HbAlc
€ He3aJIeXKHUM IIPOrHOCTUIHNM noKasHukoMm EJT [35].

O6cTexenHst 220 yosnoBikiB i3 LI/1-2 moBesio HasIBHICTb
ENy 52,9 % Bunankis, Mpu4oMy B yCiX MALiEHTIB 3 TTOKa3-
HukoM HbA ¢ Husk4ae Bim 7 %, SIKMX 0OCTEXYBaIU JeKiTb-
Ka pasiB yIpoJIoBX ABOX pokiB, yactota EJI Oyna HIX40I0
Ta 30iIbIIyBazacs 3i 3pocTaHHIM TokKasHuka HbAlc mo-
Han 7 % [36]. Y nauienTiB i3 E/l Bin3Hayamu GibIi piBHi
IHCYJIiHY Ta pe3UCTUMHY B KPOBi Ta HMXKYi PiBHI BUILHOTO
TUPOKCHHY Y KPOBi MOPiBHSHO 3 MOKa3HUKAaMU XBOPUX Ha
LI/ 6e3 epekTHIbHOL AMCGHYHKIIII.

VY nauienri, xBopux Ha LIJ1, 3 GijbI1 BUCOKMMU TTOKA3-
HMKaMM TiikeMii Hatie (> 180 mr/mn) i HbAlc (= 8,1 %)
iCHYE€ BUIINI PU3UK OyIb-SIKUX XPOHIYHMX YCKJIATHEHb
1yKpoBoro niabety. EpekTuibHa nMCOYHKIIiSI KOPEoe 3
MOKa3HUKAMM TJIiKEMiYHOIO KOHTPOJIIO, HAasIBHICTIO MepHU-
(bepuunHoi Heitponartii Ta piBHeM HbA lc, siki € He3anexXHU -
MM nipeaukTopamu po3Butky EJI [37]. OnHak moJimineH-
HSI TJIIKEMIYHOTO KOHTPOJIIO HE 3aBXAM MOXE MOTIMIINATA
epeKTWIbHY (PyHKIIi0. JlesgKi aBTopy BBaXKaloTh, 11O XO4Ya
PeryJsilis TiKeMiYHOTO KOHTPOJIIO € BaXKJIMBOIO JIJIsI JIiKy-
BaHHs LIJI, omHaK, MOXJIMBO, € if iHIIIi YUHHUKUA PO3BUTKY
EJl yyonosgikis i3 L1 [38]. [IpoTe BUCTOBICHO MPUITYILIECH-
HSl, 1110 PaHHSI JiarHOCTUKA 1 arpecuBHE JIiIKyBaHHS MeTa-
OosiyHMX mopyeHb Ha T/ LI MOXyTh BipoTiqHO 3HUXKY-
BaTU MOKA3HUKU TSKKOCTI HEMPOCYAMHHUX BIIXWIEHb Y
XBOPMX YOJIOBIKIB i MOJIIMIITYBaTH €PeKTUIbHY (DYHKILIIO.

BBaxatots, 1o EJI He 00MeXXy€eThCs TiITbKU CeKCyalb-
HUMMU TIOPYLIEHHSIMU, ajie i € MOKAa3HWKOM CHUCTEMHOI
eHaoTeNianbHol NMCchYHKIIT Ta, 3 KIiHIYHOI TOYKU 30Dy,
4acTo Iepelye CepleBO-CYIMHHUM IIOHisIM i Moxe OyTu
BUKOPUCTaHA SIK PaHHiil Mapkep IJIsl BUSIBIEHHST YOJIOBi-
KiB 3 BUCOKUM pu3nkoMm cepitoznnx CC3 [26]. diaber aco-
LilloBaHUH i3 CYIMHHUMM YCKJIQIHEHHSIMU, 110 CIIPUSTIOTh
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cMepTi 61u3bko 80 % xBopux Ha miabet. EHmorenmianbHa
nuchyHKIS Bilirpae KpUTUYHY Ta iHILiIOIOUY POJb MPU
CYAMHHMX MopyueHHsX sk npu LJI-1, tak i LIJI-2 Ta iH-
cyJliHOpe3uCTeHTHOCTI/Tipeniadeti. O1liHKa cTaTtycy eHio-
TEeJIiI0 MOX€ CJIYTYBaTH LIHHUM IiarHOCTUYHUM i IIPOTrHOC-
TUYHUM 3aCO00M IIPU 3aXBOPIOBAHHSX CYIMH Y MAlliEHTIB
3 1iabeToM.

CynunHa EJl € BaXXJIMBUM ITOKa3HUKOM OCHOBHOTO 3a-
XBOPIOBAHHSI Cepls i 9aCTO MOXKe ITepeayBaTy ilIeMidHii
xBopoOi cepiist (IXC), indapkry miokapaa (IM) Ta iHCy/1b-
Tam 110 5 pokiB [33, 39]. Meraanauni3 14 nociinxeHs (moHa
90 000 JoJ10BiK) ITOKa3aB, 1110 YojioBiku 3 EJl Manu Ha 44 %
Oinblle cepUeBO-CYAMHHUX TOMiA, Ha 62 % Oiiblue BU-
mankiB IM, Ha 39 % Ginbie iHCYIBTIB Ta Ha 25 % OinbInmit
PUM3HUK CMEPTHOCTI, HixX 4ojoBiku 6e3 E/l [40]. IHmIi go-
CIIIIKEHHSI TTPOIeMOHCTPYBAIU 2—S-piuHuil iHTepBaa Mix
cumniromamu EJ Ta rmoyaTkoM cepiieBO-CyIMHHUX CUMII-
ToMmiB Ta mogiii [41]. TooTo EJl Mae KopucHe He3allexXHe
MMPOTHOCTUYHE 3HAYeHHS TSI MailOyTHIX ceplieBO-CyIUH-
Hux noxiit. Came Tomy cepen maiieHTiB 3 EJl mouinbHo
MPOBOJIUTHU CKPUHIHTOBI 0OCTEXKEHHS 3 METOIO BUSIBJICHHSI
PU3KMKIB PO3BUTKY, OOCTEXKYBATH 111010 CEPLIEBO-CYIMHHUX
3axBopioBaHb [42], a y pa3i HeoOXimHOCTI MPOMOHYBAaTU
MPOBEJIEHHSI HEIHBa3UBHUX MOCIIIKEHb JJIsI BUSIBIICHHS
aTepoCKJIepO3y Ta CKEpOBYBATH 10 Kapiosora [43].

Oxpim CC3, icHYIOTb CUJIbHI KOPEJISIIIiiiHI 3B’ I3K1 MixX
EJl Ta yKpoBUM JiaGeToOM, TECTOCTEPOHOBOIO HEIOCTAT-
HicTIO, oxXupiHHsIM, Al nenpeciero:

— HeniarHoctoBaHuit LI/ BusisitoTh y 3 pa3u yacriiie
(28 %) y yonosikiB 3 EJl MOpiBHSIHO 3 YOJIOBiKaMU 3 HOP-
MaibHOI0 epekiieto (10 %) [44];

— cepen 4osoBikiB crapuie 50 pokiB yosnoBiku 3 LIJT
MpuOIM3HO B 2 pas3u yacrime crpaxnaorts Big EIL (46 %)
MopiBHsTHO 3 YostoBikamu 6e3 LIJT (24 %) [45];

— YUM JO0BIIIEe YOJIOBiK cTpaxaae Bif LI i uuMm Tsoxue
nepeoir aiadeTy, TUM OUIbIINI pU3UK PO3BUTKY Y HhOTO EJI
[46];

— vy 1/3 yonosgikiB i3 L] miarHOCTYIOTh rirnmoroHaaHui
CTaH, 110 YaCTKOBO TOSICHIOE BUCOKY KopeJsisio Mix LIJT
ta EJI [46].

CyuacHi gaHi cBim4ath mpo Te, 1o nmoHax 80 % Bunan-
KiB MaloTh opraHiuHy eTiojorito [26]. [IpuynHu opraHiu-
HOI epeKTWIbHOI TUC(YHKIIII Termep MOXHa PO3AUIMTA Ha
HEeeHIOKPUHHI Ta eHmokpuHHi. Cepel HeeHIOKPUHHMX
MOPUYMH HAKOIBII MOIIMPEHOIO € BaCKYJIOTEHHA, OCKiJIb-
ku EJl Moxe OyTH TpoOsIBOM CYyAMHHOTO posiany. Pusuk
pPO3BUTKY BacKynoreHHoi EJl MiaBUIYETbCSI Yy YOJIOBi-
KiB, sKi cTpaxmaiorh Bim LI, oxupiHHS, TimepTOHiYHOI
XBopoOu Ta auciinigemii [47]. Kpim Toro, arepockiiepos,
OB’ sI3aHU 3 TiabeToM, TUCIiMineMieto Ta/abo KypiHHSIM,
MOe TPU3BECTU 0 apTepialbHOrO CTEHO3Y Ta YCKJIaIHU -
TU YIIKOMIKEHHS CYyI1H.

Heiiporenna EJI mop’si3aHa 3 BIUIMBOM Ha iHHepBa-
1ito Ta HepBoBY (yHkuilo. Heitporenna EJl cnpuunHeHa
ne(illiTOM HEepBOBMX CUTHAJIB IO KaBEPHO3HUX TiJ, SIKi
MOXYTb OyTM BTOPMHHUMM ILIOO IIYKPOBOTO jiabery Ta
MOXYTb iHriOyBaTH OMOCepeIKOBAaHUN LIEHTPAIbHOIO HEep-
BOBOIO CUCTEMOIO KOHTPOJIb €PeKIlil i BUKJIMKATU (DYyHKILi-
OHaJIbHi Ta CTPYKTYPHi 3MiHM BHACJiIOK IOPYIIEHHS iH-
Hepsailii [48].

Arporenna EJl Moxe OyTu 3yMOBJIeHa MEAUKAMEHTO3-
HUM a00 XipypriYHUM JTiKyBaHHSIM.

EpextunbHa aucdyHKIlis — OOWH i3 TPOSIBIB cuC-
TEeMHMX CYIWHHUX IMOPYIIeHb, OCKIJIbKMA €HAOTEeiil Ccy-
IIUH BiAirpae CTPUKHEBY POJIb Y MATOT€HE31 YMCIEHHUX
TPOMOOTHYHUX i 3aMmajbHUX 3axBopioBaHb [32]. Tomy Ha-
siBHiCTh EJ] MOXe crioHyKaTu 10 00CTEeXEeHHS CTaHy cep-
1IEBO-CYIMHHOI CUCTeMHU B 40JIOBiKiB 0e3 cummromiB CC3
[50, 51].

AptepiorenHa EJl Ta cepleBo-CynMHHI 3aXBOPIOBaHHSI
BBaXAIOTbCS Pi3HUMU MPOSIBAMU 3arajibHOTO CYAMHHOTO
posnany. Tpu He3anexHi MeraaHami3u 3adikcyBalid, IO
EJl motpiOHO posrasaatu K npoBicHUK IXC [40] i maii-
OYTHIX «TUXUX» cepleBux nofiii [52]. Lisg acoianis € Haii-
OiIbII MOIIMPEHOIO0 CEpPea MOJIOAUX YOJOBIKiB (BiKOM 10
55 pokiB) Ta oci6 3 EJI i BimCcyTHICTIO iHIIIMX KOMOPOiTHIX
3aXBOPIOBAHb Ta BKAa3y€ Ha BaXXJIMBICTb PAHHbBOI JiarHOC-
TUKU U JIiKyBaHHS 3aXBOpIOBaHb, MoB’si3anux 3 EJI. Bea-
kaeTnes, mo EJI Mae Oibliie TpOrHOCTUYHE 3HAYEHHST TSI
CepleBO-CYIMHHUX 3aXBOPIOBaHb, HixK TpaaulliiiHi ¢hakTo-
pY pU3MKY, TaKi SIK 1iabeT, rinepToHis, auciinigemis abo
KypiHHs [49, 52].

V pocrmimkeHHi, mpoBeneHoMy B ABctpanii [34], Bu-
BYaJIM 3B’SI30K TSIXKKOCTI €peKTUIBLHOT AMC(YHKILIT 3 pi3HU-
MM HacCJiKaM1 CeplieBO-CYIUHHUX 3aXBOPIOBaHb Cepejl
4oJIOBiKiB 3 momnepenHim aiarHozom CC3 Ta 6e3 HbOTO.
BusiBneHo, mo mnokasHuku TsKkoi EJl cepen yyacHM-
KiB OOCIiIXKeHHSI CTAaHOBWIM 2,2 % 1Jisl YOJIOBIKiB BiKOM
45—54 poku, 6,8 — 55—64 poku, 20,2 % — 65—74 poku,
50,0 % — 75—84 poku Ta 75,4 % — N 4OJOBIKiB BiKOM
Bim 85 poxkiB. Ilim wac mepiomy mocmimkeHHs 3adiKcyBaimn
7855 rocmiTtanizaliiii, MoB’sI3aHMUX i3 CEPLEBO-CYIMHHUMU
3axBoproBaHHsIMU Ta 2304 Burmagkamu cMepTi. Bcranose-
HO, 1110 cepell YOJIO0BiKiB 6e3 nmonepeaHboro giarHosy CC3
y 0Ci0 3 TSKKOIO €peKTUJIbHOIO AUCHYHKIIEIO YacTilie
posBuBanucs IXC (pusuk — 1,60), CH (8,00), 3axBopio-
BaHHS nepudepudHux cynuH (pusuk — 1,92) ta inwi CC3
(pu3uk — 1,26) MOPIiBHSIHO 3 YOJOBIKaMK 0€3 epeKTUILHOL
nuchyHkuii. Kpim Toro, cykynmHuil pusuk cMepTi Bif ycix
pe3yJbTaTiB CcepleBO-CYAMHHUX 3aXBOPIOBAaHb CTaHOBUB
1,35, 3aranbHUil PpU3MK CMEPTi TakKoxX OyB BUIIUM (pu-
3uKk — 1,93) y uux yosioBikiB. BctaHoBeHO, 110 1i MiABU-
1IeHi pu3uKK Oyu MoaioHUMM y 4osioBikiB 3 EJI i paHiiie
NIarHOCTOBAHUMU CEPLEBO-CYAMHHUMM 3aXBOPIOBAHHSI-
Mu. OTpuMaHi pe3yabTaTh J03BOJISIOTH MPUITYCTUTH, 11O
MOPIBHSIHO 3 YOJIOBiKaMU 0€3 epeKTUIbHOI AUCOYHKIIT €
3pOCTalOUMii PU3HUK illIeMiuHOI XBOpOOU cepliis, mepude-
PUYHUX CYJAMHHUX 3aXBOPIOBaHb Ta CMEPTHOCTI BiJ YCiX
MPUYMH y TUX, XTO cTpaxnae Bin EJl 3 HapocTaHHSIM CTy-
TeHS i TSLKKOCTi. ABTOPY CTBEPIKYIOTh, IO €peKTUIbHA
mrcdyHKIig € MapkepoM pusuky CC3, a He pakTOpOM pr-
31Ky, IKUW CIIPUYUMHSIE CEPLIEBO-CYIMHHI 3aXBOPIOBaHHS.
BoHu nigkpecoTh HEOOXiIHICTh BpaxyBaHHSI HassBHOCTI
EJl mono pus3uKy pPO3BUTKY Pi3HUX TUIIB 3aXBOPIOBaHb
CeplLeBO-CYIMHHOI CMCTEMM, OCKITbKM 40j10BikK 3 EJI ma-
10Tb OiTb1I BUCOKUI pu3uk CC3, i yuM Tsikua EII, Tum Bu-
1M PU3UK.

Cepen opraHiyHMX TpUYUH po3BUTKY E/l y 4osoBikiB
HalBa>KJIMBIIIY poJib Bidirpae nediuuT aHIpOreHiB, nepe-
JIyCiM TECTOCTEPOHY. AHIIPOTEHU BBaXXKAIOThCSI TOJTOBHUM
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TOPMOHAJILHUM PEeryJIsITOPOM PO3BUTKY Ta izioorii
crateBoro wieHa. Ha ocHOBi ekcniepuMeHTaIbHUX AOCTi-
JKeHb 3 €HJOTeHHUM TilMoToOHanu3MoM Oyna cchopMyabo-
BaHa MTOPOTOBA TiloTe3a, MiATBepIKeHa eTiIeMioIOTiYH1-
MU JTaHUMM, IO JUTSl TTATPUMAHHS epeKTUIbHOI (DYHKIIT
MOTPIOHO IIOHAMEHIIe 8 HMOJIb/J1 TECTOCTEPOHY B KpPO-
Bi [53]. KniHiuHi goCmimKeHHs, 10 CTOCYIOThCS POJIi 3a-
CTOCYBaHHSI MperapariB TECTOCTEPOHY Y 4oIoBiKiB 3 EJI,
MiATBEPXYIOTh 3HAYHUI CIPUSTIMBUAN BIJIMB Ha epek-
TWIBbHY (DYHKIIiIO, aJie JIMIIE Y YOJIOBIKiB i3 MEHIINM HixX
12 Hmonb/1 (345 Hr/mn) piBHEM TecToCTepoHy [54].

Y MooAMHOKUX TpalsX AUCKYTYETHCS MOXIINWBA POJIb
TOPMOHIB IIUTOIOMIOHOI 3a/103U, MPOJAKTUHY, TOPMOHA
pocTy Ta iHcyJiHomnoaioHoro ¢hakTopa pocty-1, aeriapo-
emiaHAPOCTEPOHY Ta OKCUTOLMHY B po3BUTKY EJI [55]. On-
HakK, X04a Ili TOPMOHM BiIirpaloTh BaXJIMBY POJIb y TTaTodi-
HE TaKUM 3HAYHUM. Y YOJIOBIKIiB i3 MOPYIIEHHSIMU CTaTe-
BOi (PYHKIIiT OHMUM i3 HAKMOIIBII YacTO 3MiHIOBAaHUX TOpP-
MOHiB MiCJIsl TECTOCTEPOHY € MPOJIAKTUH. Mloro 0ocHOBHMit
eeKT IoJIsITaE y MPUTHIYeHHI CceKpellii TOHaIOTPOIIiHIB,
1110 MOXe iHIyKyBaTH pO3BUTOK rinoroHaausmy. Tomy BBa-
2KaloTh 3a HEOOXimHe pO3IIsiaaTh BU3HAYEHHs Oro piBHIB
JUISE CKPMHIHTY pa3oM i3 TECTOCTEPOHOM Ta JIOTEIHi3yI0-
YUM FOPMOHOM Y YOJIOBIKiB 3 €pEKTUILHOIO TUCHYHKILEO.

Yacro opraHiyHa epeKTWIbHAa OUCHYHKIIiS BKIIOYAE
MCUXOJIOTIYHUI KOMITOHEHT, TOOTO He3aJIeXKHO BiJ iHIU-
nenty EJl Haknagae HeraTMBHI HACIIOKM Ha MiXocoOuc-
TiCHi CTOCYHKM, HACTpiil Ta IKiCTh XUTTS.

AJIKOrojib Ta KypiHHS BIUIMBalOTh Ha €pPEeKTUIbHY
dyHKiito. JlaHi criocTepexXHUX AOCIIKEeHb CBiluaTh Mpo
MO3UTUBHY 3aJIEXKHICTh «/103a — peaKllis» MiX KiJIbKiCTIO
i TPUBAJIICTIO KYPiHHS Ta PU3NKOM €PEeKTHUIbHOI TUChYHK-
uii. IMomiOHiI pesyabratu Oy/nM 3a0KYMEHTOBaHI I0J0
3710BXKMBaHHS ajkorojeM. KpiM Toro, mi€eTu 3 HM3bKUM
BMICTOM IiJTbHO3EPHOBUX TMPOAYKTiB, 6000BUX, OBOYIB i
GpyKTiB, a TAKOX 3 BUCOKMM BMICTOM YEpBOHOIO M’sica,
MOJIOUHUX TIPOAYKTIB, XUPiB, COJOAKUX TMPOAYKTIB Xap-

YyBaHHS Ta HAIOIB TOB’SI3aHi 3 MiABUILEHUM PU3UKOM
epeKTWIbHOI nucdyHKIii. MeTaaHasi3 HasBHUX T0OKa3iB
IIEMOHCTpPYE, IO ITIOMipHi Ta 9acTi Pi3nyHi HaBaHTaxKEHHS
CIPUSIIOTh 3HUKEHHIO PU3BUKY €PEeKTUJIbHOI AMCOYHKIIIT.
EninemionoriyHi mocIimkKeHHs CBiIYaTh PO T€, 11O OXM-
piHHS Ta METa0OJIIYHUI CUHIPOM IIOB’SI3aHi 3 TiABUILE-
uum pusukoMm EJI [56, 57].

[Tpuitom MenMKaMeHTIB acOLiiiOBaHUI 3 ITiABUILICHUM
pusukoM po3Butky EJI [26]. Jliku, BUKOPUCTAHHS SIKUX
MOKe ITPU3BECTU IO PO3BUTKY ePEeKTWIbHOI AUCHYHKIIII:

— Tia3ujiHi AiypeTuKu, B-aapeHo0J0KaTOPU Ta CHipo-
HOJIAKTOH — JUISI JIIKYyBaHHSI TilePTOHii;

— IWTOKCUH — IJIs1 JTIKyBaHHS GiOpUIISILIii Iepeacepab;

— iHriOiTOPM SO-pemyKTazu — sl JiKyBaHHSI 100po-
SIKICHOI TirepIasii mepeaMixypoBoi 3a1031;

— aQHTHAHAPOTeHU — JUISI JIIKyBaHHSI paKky IpOCTaTH;

— arOHICTH Ta aHTarOHICTH, 1110 BUBIJIBHSIIOTH JIFOTEIHI-
3YIOUYMIi TOPMOH, — JUIS JIIKyBaHHSI paKy MpOCTaTH;

— TPULIMKJIIYHI aHTUIEIPECaHTH, CEJIEKTUBHI iHTi0iTO-
p¥ 3BOPOTHOTO 3aXOILICHHSI CEPOTOHIHY, O€H30Iia3eITiHN,
AHTUIICUXOTUKM Ta (DeHITOTH — JUIs1 JIIKyBaHHS JeTpecii Ta
IHIIWX MCUXIYHUX CTaHIB;

— H,-6mokaTtopu — 114 TiKyBaHHSI BUPA30K;

— omiaTy — JJ1s1 JJiKyBaHHS 00JIO.

[IprunHM PO3BUTKY €PEKTUIBHOI TUCHYHKIIII Y YOI0-
BiKiB IiicyMoOBaHi y Taou1. 1.

KAiHika

EpexTuibHa nUC@YHKIIS BKIIOYAE 3MiHY OYIb-SIKOTO 3
KOMITOHEHTIB €peKTUJIBHOI peaKilii, a TaKOX MOXKe Hera-
TUBHO BIUIMBATH Ha SIKiCTbh XXUTTSI YOJOBIKiB, OCKIJIbKU Y
OLTBIIOCTI MALIiEHTIB CIIOCTEPIraloThCs CUMIITOMMU AEIIpecii
Ta TPMBOTH, TIOB’sI3aHi 3 IXHIMM CEKCYaTbHUMU MOKIUBOC-
TMu. L{i cMuMNITOMM Tak caMoO BILJIMBAIOTh HA CEKCYallbHUM
JIOCBiJI MapTHepa Ta SIKiCTh XXUTTs mapu. KiiHiuHi ocobnm-
BocTi EJl MicTaTh OaraTo KJ0UOBHUX O3HAK B aHAMHE3i, 30-
KpeMa i mesKi ¢pi3uuHi 03HaKM IMPU 0OCTEXKEHHI, 3aJ1e3KHO
Bill TUTTY IIyKpOBOTO aiabeTy [6].

Ta6nunys 1. Pi3Hi npu4nHn epektunbHoi aucpyHkuii (Deepak K. et al., 2020)

A - EHROKPUHHI
ncuggj{g)’;:{m CyavHHi po3nagu Heng:::;;lqm Ta MeTaboniyHi Pi3He
P P posnaaun
Tpusora MepudbepuryHi IHcyneT LlykpoBwuin fiabet KypiHHSA
CYOVHHI
Mecmxonorivyxa Cepuesi MepudbepuryHi [inoroHagnam 3noBXMBaHHSA
TpaBma 3axBOPHOBaAHHS HeBponarTii HapKOTMKaMm
Ta ankoronem
Henpecis FinepToHis Po3scisHun cknepos MopyLueHHs dyHKuUii CTpyKTypHi
LLIMTOMNOAIBHOI 3an03u BigXMNEHHS
[Ncuxosun BeHo3HWI BiaTIK TpaBma xpe6Ta i Taza lnonityiTapnam Xipyprisi Ta TpaBma
HenpasunbHe linepnponakTnHemis
YABEHHS
Finepninigemia
3axBoproBaHHsA
NeYviHKK
3axBoplOBaHHs
HUPOK
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CuMnTomMu epekTUAbHOT AUCPHYHKLIT
(Yafi F. et al., 2016)

Ilcuxoeenna EJI:

— parToBe HACTaHHS;

— nepepurBYacTa QyHKIIisl (MiHJIUBICTh, CUTYaTUBHA);

— BTpaTa CTiliKOi 3MaTHOCTI;

— BiZMiHHA HiYHA epeKIIis;

— BiOMNoOBiAb Ha iHribiTOpU ¢ocdomiecTepasu 5-ro
THILY, UMOBipHO, Oyzme 1oOpoio.

Opeaniuna EJ[:

— IOCTYNOBE HACTaHHS;

— 4acTo MpOrpecye;

— TIOCTIiHO TTOraHa peaxilis;

— epeKllisl Kpalle B IMOJOXEHHI CTOSUM, HiX JeXauu
(3a HasIBHOCTiI BEHO3HOTO BiITOKY).

Ilcuxorenna EJI acowiiioBaHa 3i cTpecoM, Oempeci€ro,
TPUBOXHICTIO i 3a3BMYaii TIOB’sI3aHa 3 HEMOXJIMBICTIO J10-
CSTTH Ta MiATPUMYBATHU €peKlililo 10 a0 IMil yac CTaTeBUX
cTocyHKiB. [lcuxoreHHa epexilisi JOCSITaEThCSI EPOTUUHM -
MU ab0 eMOLIIHUMU MOApa3HUKAaMU i BAKOPUCTOBYE JiM-
OiuHy cucTeMy MO3KY. PediekropHa epeKiist 1ocsaraeTbes
Oe3nocepeHiM TOPKAHHSIM CTBOJIA TeHica i 3HAXOAUThCS
Mig KOHTpoJieM neprudepuIHUX HePBiB Ta HUKHIX BiIIiJIiB
CMUMHHOTO MO3KY. BinnosinHa ricuxosioriuHa omiHka € Hal-
3BUYAHO BaXKJIMBOIO, 3 ypaxyBaHHSIM MOTEHIIIIHOIO ICH-
XoJIoTiYHOrO e)eKTy Ha MalliEHTa Ta ImapTHepury. Paxime
epeKkTUIbHA AUCOYHKIISI BBaXxasacsi, 34e0iIbIIOro, CyTo
MICUXOTEHHUM PO3JIadoM, aje CydacHi JaHi CBimyaThb PO
Te, o noHaxa 80 % BuUIaAKiB MAIOTh OPraHiuHY €TiONOTri0.

IIpyrurHM opraHiyHOI epeKTWIbHOI TUCHYHKILIT po3/Ii-
JISIIOTh Ha HEEHIOKPUHHI Ta eHAOKPUHHI. J10 HEeeHIOKpUH-
HUX TpUYMH po3BUTKY EJl HanexaTb CyaIMHHi MOpYILIEeH-
HS1, 1110 BIUIMBAIOTh Ha KPOBOTIOCTAYaHHS i, IK BBaXKalOTh,
€ HAWMOIIMPEHIIIMMU Ta MOXYTh BKJIIOUATH MOPYLIEHHS
apTepiaJJbHOrO0 KPOBOTOKY Ta BEHOOKJIIO3MBHI, SIKi TaKOX
BKJIIOUAIOTh aHOMaJlii BEHO3HOTO BiTOKY; HEWpPOTeHHi,
acolifoBaHi 3 iHHepBalli€lo Ta HEpBOBOIO (hDYHKIIi€EI0, Ta
SITPOTE€HHI, 110 CTOCYIOTHCS MEAWYHOTO ab0 XipypridHOTO
JlikyBaHHS. Jlo eHIOKpMHHUX (DaKTOpiB, SIKi CIPUSIOTH
po3ButKy EJl, 3apaxoByIOTh 3HMXKEHHS PiBHSI T€CTOCTEPO-
Hy B cupoBarili kpoBi. Yacro opraniuna E/] Bkitouae ncu-
XOJIOTIYHMIA KOMITOHEHT, TOOTO He3aJeXHO Bif iHIUICHTY
EJl naknagae HeraTMBHI HACIIIKKA Ha MiXKOCOOMCTICHI CTO-
CYHKM, HACTPill Ta SIKiCTh KUTTSI.

Konduaikr inTepeciB. ABTOpU 3asBJSIIOTH MPO BiACYT-
HiCTb KOHQJIIKTY iHTepeciB Ta BjlacHOi (hiHaHCOBOI 3alli-
KaBJICHOCTI ITPY MiATOTOBI JaHOI CTATTi.
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Erectile dysfunction in men with diabetes (literature review)
Part 1

Abstract. The first part of the review article highlights modern
views on the prevalence, etiology and features of the pathogen-
esis of erectile dysfunction (ED) in men with diabetes mellitus.
Google Scholar and PubMed databases were used to search for
literature sources. The role of comorbid diseases in the develop-
ment of ED in men with diabetes mellitus has been shown. The
generalized data on the main clinical manifestations of erectile
dysfunction, methods of its diagnosis and treatment are given.
A number of epidemiological studies over the past 20 years have
found that erectile dysfunction in men with diabetes may be an
early marker of cardiovascular complications. Thus, in the algo-
rithm for ED diagnosis in patients with diabetes it is necessary
to conduct a thorough examination of the cardiovascular system.
Numerous literature sources indicate an important role in the
correction of androgen deficiency in men with type 2 diabetes,
in order to enhance the effectiveness of phosphodiesterase type
5 inhibitors. Erectile dysfunction involves a change in any of the
components of an erectile response. ED can negatively affect a
man’s quality of life because most patients experience symptoms
of depression and anxiety related to their sexual capabilities.
These symptoms also affect a partner’s sexual experience and the
couple’s quality of life. Clinical features of ED have many key

features in the anamnesis, including some physical signs during
examination depending on a type of diabetes. With age, comor-
bid conditions play an increasing role in the development of ED.
Diabetes mellitus, cardiovascular diseases, obesity can lead to the
development of ED before accelerated deterioration of erectile
function and disorders at the molecular level of the mechanisms
underlying erection. Patients with diabetes and ED have higher
scores on the depression rating scale, and poorer overall health
and quality of life. Early detection of ED in individuals with dia-
betes can improve the overall health and quality of life of patients.
Patients with diabetes with poor glycemic control and older age
are more likely to develop severe ED, which further exacerbates
an already compromised health and quality of life. According to
the National Health and Nutrition Examination Survey (2001—
2002), diabetes mellitus is a modified risk factor independently
associated with the development of ED (odds ratio (OR) 2.69),
obesity (OR 1.60), smoking (OR 1.74) and hypertension (OR
1.56). Erectile dysfunction is a common complication of diabetes,
and diabetes is a risk factor for ED; men with diabetes are three
times more likely to have ED.

Keywords: diabetes mellitus; man; erectile dysfunction; testoste-
rone
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KamiHcbeikum O.B.
Aep>KaBHQ yCTAHOBQ «HALIIOHOALHW HQYKOBUK LIEHTD PQAIQLINMHOI MeAVLIMHW HALIIOHOABHOI QKQAEMIi MeANYHMX
HayK YkpaiHu», M. Kuis, YkpaiHa

AO3YBOHHS BiTAMiHY D

Pe3tome. lMomnpu ceoto icTopuyHy Ha3By, BitTamiH D — Lje 30BCiM He BiTaMiH, a ropMOH, sIKUK B aKTMBOBaHOMY
CcTaHi € MeTabosivyHO aKTUBHUM CTEePOIAHUM XUPOPO3YUHHUM FOPMOHOM, LUO Ai€ Ha KIITUHHI pelyernTopu. Bita-
MiH-ropMOH D cuHTe3yeTbCs eHOOreHHo i gasni MeTaborsi3yeTbCsl B OpraHiami, 3a yMOBW HasiBHOCTI HEOOXiQHMX
ronepenHuKIB i Aessknx YHHUKIB — BIINBY yrbTpagioneTy nesHoOIi XBui Ha LUKIpY. Y TOU Xe 4ac cami rno cobi
BITaMiHW — L€ MOXWBHI PeHOBUHU, KOaKTopn GIOXIMIYHUX peaKUivi, ki B OpraHiaMmi He CUHTE3YITbCS | He MO-
XKYTb B3aEMOLIATU 3 peLentopamu, CrIOXUBAKTLCA 3 iDketo, ToMy ropMoH D He € BitamiHoM. [1poTsarom ycboro
repiofly BUBYEHHS BiTaMiHy-ropMoHy D TpuBaroTb Cynepeqku rpo Moro 3acTocyBaHHs Ta J03yBaHHS. binbLuicTs
aBTOPUTETHUX eKCriepTiB E€Bpory Ta AMEPUKU MIZTPUMYIOTL AYMKY PO HEOBXIQHICTL MONOBHEHHS U MigTPUMAaHHS
HopMasibHOro piBHsl BitTamiHy D, BBaxkatoum vioro abcosmoTHo 6esrnedHum i kopyucHum. Y 2011 p. EHOokpuHHe
ToBapucteo CLLIA onybrikysano pekomeHAauii 3 KiiHIYHOI nMpakTvku LWoA[o0 BitamiHy D, Bkasyrouu, Ljo 6axaHa
KoHUeHTpauisi B cuposartyi kposi 25(0OH)D, ctaHoBuTb > 75 HMOJb/i1 (> 30 HI/n), o6 [OCAITU MaKCUMaslbHOro
BrvBY LbOro BiTamiHy Ha 06MiIH KasibLito, KICTKM Ta M'130Buvi MeTabos1i3M. 3rigHo 3 UuMu pekoMeHaauiamu, ans
MOC/I[OBHOIO MiABULLEHHS1 PiBHS cupoBaTkn Kposi 25(0OH)D, noHan 75 HMosb/i (30 HI/MI) y [BOPOC/IMX MOXe
3Hafobutucsi He meHLue 1500-2000 MO/goby nopatkosoro BitamiHy D, npuHavimHi 1000 MO/geHb y aitevi Ta nig-
JITKIB. HaryacTior ghopMoro rnopyLLeHb yHKUII MPULLMTONORIOHMX 38103 € BTOPUHHWI rifneprnapatnpeos, ki
PO3BMBAETLCSA BHACIIIAOK HefocTaTHoOCTiieqhiunty BitamiHy D (80-90 %). HeonitumaribHi koHueHTpauii 25(0OH)D, y
cupoBarTyi KpoBi Mpu3BoOAsATL 4O BTOPUHHOIO rineprnapaTnpeosy, MOTEHUIVIHO BeAYTb [0 3HVXKEHHSI MiHepasidayii
KICTOK | B KIHLUEBOMY MiACYMKY [O 30i/IbLUEHHS] PU3NKY OCTEOrNEHIi, 0CTeornoposy v nepesiomis, aputmii cepus,
nigBuLLeHHs1 apTepianbHOro TUCKy. HavivacTile BukopucToByOTh BitamiH D y ctaprosivi osi 5000 MO jogHs
npoTsarom 2—3 micsyis, NoTiM nepeBoasYM nayieHTiB Ha nigTpumyrodi foan 2000-4000 MO/geHsb woaHs, Ski BBa-
XXarotbcesi 6esnedHnmmn. O[Hak Chifg 3ayBaXxnTu, L0 HacTuHa nayieHTiB 6y[yTs NoTpebyBaTu MnoCTikiHOro 3acTocy-
BaHHs 5000 MO BitamiHy D Ha [eHb yrpo[oBX TpyBasoro Yacy (pokis) 4nis migTpuMaHHs Lifib0BOro onTuMasibHoro
piBHs 25(OH)D y KpoBsi, 0CO6/IMBO y XBOPMX 3 HOPMOKAasTbLIIEMIYHUMN (hOopMamMm BTOPUHHOIO rineprnapatupeosy.
KntoyoBi cnoBa: sitamiH D; o3ysaHHs; BTOPUHHWI rineprnapaTtpeos

Bctyn

Bitamin D Mae 6e31iu TepaneBTUYHUX IepeBar: Bif
OiITPUMKN MeTa00Ii3My i MIITHOCTI KiCTOK, 3MEHIIIEH-
HSI CepleBO-CYAMHHUX PU3UKIB i 10 3HUKEHHS TTOLIM-
PEHOCTI OHKOIIATOJIOTii, Y TOMY YMCIi paKy TOBCTOIO
KUIIeYHNKa. Moro IpoTmsamaibHi, aHTHOKCHIAHTHI,
iMyHOMOJYJIIOI0Yi Ta HEHPOINPOTEKTOPHI BIACTUBOCTI
OiITPUMYIOTh 3M0POB’s, M’SI30BY (ODYHKIIIO i1 aKTUBHICTh
KJIiTUH MO3Ky. Moro Haii6inbia KoHLeHTpallis i 6esiu
peuenTopiB (samepHi VDR ta mem6panni MARRS) mic-
TaThcst B kiTuHax LIHC, XupoBoi TKaHWUHM, iMyHHOI

CUCTEMU, M’SI3iB, IiAIIIYHKOBOI 3aJ1031, TKAHWMHAX pe-
MPOIYKTUBHOI CUCTEMH.

Bitamin D perymioe po6oty 6inbie Hixk 5000 reHis (y
JIOAVHU B opraHizMi Mictuthest 6Ju3bko 30 000 reHis).
Hecraua/nediuuT BitaMiHy D TsirHe 3a c00010 PO3BUTOK
HE TiJIbKU paxiTy i OCTeornoposy, a it 6araTbox iHIIUX cep-
03HUX 3aXBOPIOBaHb i HEraTMBHMX CTaHiB, HAINPUKJIAL
aBTOIMYHHY IT1aTOJIOTiI0, XBOpOOYy AJbIreiiMepa, OXKUPiH-
HsI, IlYKPOBUI AiaOGET TOIIO.

He3sBaxarouu Ha CBOIO iCTOpUYHY Ha3BY, BiTaMiH D —
1Ie 30BCiM He BiTaMiH, a TOPMOH, KW B aKTUBOBAHOMY
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CTaHi € MeTabOJiYHO aKTUBHUM CTEPOIIHUM XUPOPO3-
YUHHUM TOPMOHOM (TopMoH D), 1110 Jie Ha KIIITUHHI pe-
nentopu. BitamiH-ropmoH D cuHTE3yeThCS €HOOTEHHO it
Iajli MeTaOOoJIi3yEThCS B OpPraHi3Mi, 3a YMOBU HasIBHOCTI
HEOOXiTHUX TMOIEePEeIHMKIB 1 AESIKMX YUHHUKIB — BIUIUBY
yabTpadioieTy MeBHOI XBWJIi Ha IIKipy. ¥ Toil Xke Jyac cami
no co0i BiTaMiHM — 1I¢ MOXWBHI PeYOBUHU, KOGAKTOPU
0iOXiMIYHMX peaklliif, sSIKi B OpraHi3aMi He CMHTE3YIOTbC i
HE MOXYTb B3aEMOIISITH 3 PELIENITOPAMU, CITOKMBAIOTHCS 3
1Xer0, ToMy TOpMOH D He € BiTaMiHOM.

Kinpkicte Bitaminy D, cuHTe30BaHOrO IIKipolo, 3aye-
JKUTBD BiJl 6aratbox (pakTopiB, y TOMY YUCII Bill CIIEKTpa Yiib-
TpadioneTy, SKU 3MiHIOETHCS 3aIeXKHO Bil yacy 100M, ce-
30HY, reorpadiyHoi IUPOTHU, OCOOIMBOCTEI cCaMOl JTIOANHMN:
TeHEeTUYHUX MOJIOMOK, ITiIrMEHTALlil IIKipH, CIIOCO0Y KUTTS,
MacH Tija, TPUBAJIOCTi IepeOyBaHHS I103a IPUMIIIIEHHSIM.
YKpaiHa 3HaxOmUTbCs B TBHIYHIN YacTUHI €BpoOIu, TOMY
TPpU UBEPTi POKY 3 OCEHi 10 BECHU 1€l BiTaMiH HE CUHTe3y-
€TbCSI B HACEJIEHHs Yepe3 BiICYTHICTb MOTPIOHOT TOBXKUHU
XBUI ynbTpadiosnieTy (MpoMeHiB Aianmazony B).

Biramin-ropmon D MoxHa He TiJIBKY CUHTE3YBaTH €H-
JIOTEHHO, ajie i OTPUMYBATH 3 MPOAYKTiB XapuyBaHHSI a00
0i0JI0TiYHO aKTUBHUX JOMIIIIOK (IIperapariB, MOJiBiTaMiH-
HUX KoMIuiekciB). He Bcst xa MicTuTh Bitamin D, asne fioro
MOXHa OTpUMAaTH 3i IITyYHO 30arayeHuX MOJIOKA i 371aKiB,
KUPHOI pUOM ¥ JeSIKUX IHIITNX IIPOIYKTIB.

IcHye kinbka dopM BitamiHy-ropmoHy D. HeaxTuBHuit
BitamiH D, (eproxanbuudepon) HaaXOAUTb B OCHOBHOMY
3 DKelo, a HaliBakTMBHUIA BiTamiH D, (xosexaiblidepon)
CHHTE3YEThCSI €HIOTEHHO, IHAUBIAYaIbHO, Y BCIX TIO-Pi3HOMY.
[Ipouec GionoriyHoi akTMBallii B OpraHi3mi MPOXOAWTH JBa
eTany TiIpOKCWIIOBAHHS: IIEPIIMii BiZOYBAa€ThCS y MEUiHII,
3 YTBOPeHHsIM 25-rinpokcusitaminy D [25(OH)D,, kanbum-
IioJ1|, a Apyruii BimOyBa€ThCSI B OCHOBHOMY B HUPKaX 3 yTBO-
peHHsIM (i3i0JI0OriYHO aKTUBHOTO 1,25-aurinpokcusiTaminy D
[1,25(0OH),D,, xanbuurpion|, TaKOX BiTOMOTo SIK FopMOH D.

Ha xanb, choromHi B JTIOOMHM B pallioHi OpaKye IIpo-
IYKTiB, 110 MICTITh HEOOXiAHY KUIbKiCTb BiTaMiHYy-TOp-
MoHy D, a TakoX YMHHMKU 30BHIIIHBOTO CepeIOBMIIA i
HEIOCTaTHbO MilTHE 3/10pOB’sl (HaaMipHa Bara, HeTrpaBUJIb-
HUI coCi0 XKUTTS, TeHETUYHI Ta (pepMEeHTAaTHUBHI ITOJIOM-
KM) He HAl0Th IIAHCY IiATPUMYBAaTH HEOOXiTHWI piBEeHb
BiTaMiHy-ropMoHy D B KpoOBi Al MiATPUMKU 300POB’sI
MPOTSITOM YChOTO KajeHmapHoro poky. Tomy 80 % Hace-
JieHHs 3eMHOT KyJai i 90 % ykpaiHUiB, K i iHIII >KUTei
niBHIYHOI €Bponu, nepedyBaroTh B YMOBaX MOro J0BiYHOI
HelloCTaTHOCTI/nediuunTy, y TOi Xe caMuii 4ac BiH IIMPOKO
JIOCTYITHUI SIK HEI0POTi 6e3pelieNnTypHi TOMILIK/ B Pi3HUX
JIKapchKUX popMax i Jo3yBaHHSIX [1].

[MomupeHicTs nediuuty Bitaminy D y €Bporri Habara-
TO Oinblina, Hix B Azii, ABcTpaitii un CIIIA, a Takoxk BUCOKa
B achpoamMepuKaHILiB Ta a)pOEBPONENILIB, Y SIKUX CUIBHO
nmirMeHToBaHa 1iKipa poouth Y®-cBiTi0 Habarato MeHII
e(heKTUBHUM.

Y PorrepaaMcbKoMy TIEPCIIEKTUBHOMY KOTOPTHOMY
nociimkeHHi (3995 yuacHukiB, Tpuaiicth 12 pokiB) [2]
MoKasaHo, 110 Yy €BpoIri B LiyioMy 57 % HacejleHHS Mae
nedimut (< 50 HMOb/1), 27 % — HemocTaTHicTh (50—
75 HMOIB/7), a uiire 16 % — ameKBaTHUIA CTaTyC BiTaMiHy
D (> 75 umonb/n) (puc. 1.2a).

HeaocTaTHicTb T AeiuuT BiTamiHy D
[Iporsirom ycboro rmepiogay BUBYEHHSI BiTaMiHYy-TOp-
MOHY D TpuBaloTh cynepeuku Mpo MOoro 3aCTOCyBaHHS Ta
nIo3yBaHHs. € KiJlbKa IOTJISIAIB Ha IMPo0JIeMy, aje BUIIIS-
€ThCsI HE3HAUHa IpyIia CKeNTUKIB 11100 10r0 BUKOPUCTaH-
HSl, SIKa MMOCTYMOBO CTa€ MEHIIIOO Tifl BILIMBOM HAayKOBUX
(akTiB. OHaK OLIBIIICTh AaBTOPUTETHUX EKCITEePTiB €BpO-
1 Ta AMEPUKU HiATPUMYIOTh IYMKY IIPO HEOOXiTHICTh I10-
IMOBHEHHS U IATPMMaHHS HOPMAJIbHOTO PiBHS BiTaMiHy
D, BBaxxarouu ioro abCcolI0THO 6€3MeYHUM i KOPUCHUM.
Knacugikariis crarycy Bitaminy D, Ha SIKy Opi€HTYIOTh-
¢ MiXKHaponHi mpodeciiiHi opraHizaiii 6aratbox KpaiH
€BpoInu, IPYHTYEThCS HAa BU3HAUYEHHI B CUPOBATIIi KPOBU
Bumicty 25(OH)D,, sIkuil B OCHOBHOMY € Pe3YJIbTaToM Tifi-
pOKCWIIOBaHHS BiTaMiHy D y mediHIli, 1e BiH 1€IOHYETHCS.
BiH Mae 3HauHy KOHIIEHTpAILil0 y KPOBU Ta TpUBAIill mepi-
OJ1 HamiBBUBEACHHS (OJIM3bKO 3 THXKHIB) i TOMY BBaXKa€Th-
¢Sl HAaKpallliM ITOPiBHSIHO 3 iHIIMMM 1Ooro (popMaMu ISt
BU3HA4YeHHs MocTavyaHHS BiTaMiHy D 3 ycix mkepel.
3rigHo 3 pekoMeHpaauissMu HaimioHalibHOro iHCTUTYTY
3nopoB’st (CIIA, 2016), HalikpallliM TTOKa3HUKOM CTaTyCy
Bitaminy D € xonuenrpauia 25(OH)D, y cuposarui Kpo-
Bi (Tabi. 1). Bin BimoOpaxae piBeHb, OTpMMAaHUI1 IIOTHS 3
XKero Ta MPU BXMWBaHHI JOMILIOK, HE BKa3y€e Ha JIETIOHOBA-
HUii BiTamiH D, a mepeBaroio € JOCUTh JOBIUIA IUPKYIIIO-
I0YWA mepio HamiBpo3naay — 15 IHIB, IKUI HE 3aJIEXXUTh
Bill KOHIIEHTpallili MapaTrTOPMOHY, KaJbllilo Ta (pochopy.
Ha Binminy Bim CIIA, y €Bpomi 6arato pokiB BUKO-
PUCTOBYB&IM TaK 3BaHWI 3arajlbHUil piBeHb LMUPKYJIIO-
1o4oro Bitaminy D (D, B komiutekci 3 D,), onHak cboroai
i HopMmu ekcTpanojoan Ha 25(OH)D, (ta6a. 1), Tomy
Bill BU3HA4YeHHs cymapHoro Bitaminy D (D, + D,) npu-
WHSTE pillIeHHS BiIMOBUTHCS.
BBaxaerbcs, o cuposarkosuii piens 1,25(0H),D,
He € J00pUM MOKa3HMKOM CTaTycy BiTaMiHy D, ocKiib-
KM MOro 3MeHIIEeHHs He MOXe BimOyTucs, JOIOKHU 1e-
¢inut Bitaminy D He € cepitodHuM. BusHaueHHS piBHS
1,25(0OH),D, notpiGHe suie y XBOPUX i3 XPOHIYHOIO
XBOpPOOOI0 HUPOK 3i 3HMKEHHSIM IIBUIKOCTI KITyOOUYKO-
BO1 (inbTpallii, OCKiIbKM B HMX OJOKYETHCS aKTUBALIisI
25(OH)D, 1o 1,25(0H),D,. ¥ Takux BUHATKOBUX BUIIa1~
Kax 11e J03BOJISIE KOHTPOJIIOBATU e(PEKTUBHICTH HOTO T10-
TMOBHEHHS.

CKPUHIHr BiTamMiHy D

CkpuHiHr gediunty BitamiHy D peKOMeHIY€EThCS BU-
KOPUCTOBYBATH B OCi0, sIKi MalOTh BUCOKi PU3UKHU, a CaMe
(NICE, 2013 Ta [5]):

— B 0cib 3 oxxupiHHAM (iHmekc Macu Tina > 30 kr/m?) [6];

— BariTHUX XiHOK;

— TIJTITKIB i MOJTIOAUX XKiHOK;

— HOBOHAPO/IXKEHUX i AiTeH MOJOMAIINX BiJ 5 POKiB;

— JiTHIX 0cib 65 poKiB i cTapiie;

— TAILiEHTIB 3 OCTEONOPO30M;

— XBOPUX i3 CUHIPOMOM MajibaOCopOLlii;

— TIAIIiE€HTIB i3 MOPYIIEHHSIMHU, SIKi BIUTMBAIOTh Ha M-
Tabosi3m BiTaminy D i dhocdaty (Hanpukian, i3 XpoHiUHU-
MM 3aXBOPIOBAHHSIMU HUPOK);

— 0ci0, gKi pigko abo B3arayii He IIIAIOThCS BIUIUBY
COHIIS;
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— 0ci0, sIKi 3aKpUBaIOTh LIKipy OASTOM (3TiTHO 3 KYJIb-
TYPHUMM YU PETIHHUMU TPAIULIiISIMU);

— o0ci0, SIKi 3HaXOASATbCA B 3aKPUTUX MPUMILIEHHSIX
MPOTSITOM TPUBAJIOTo Yacy (odicHi MpaiiBHUKU, iHBATIIN,
YB’SI3HEHI TOLI0);

— 0ci0 YopHOi pacu Ta iCTAaHOMOBHMX: i3 OLJbII TEM-
HOW IIKipolo, Harnpukiaa adpukaHCbKOro, adpukaH-
CbKO-KapMOCBKOIO Ta IMiBAEHHOa3iaTChKOIo ITOXOIXKEH-
H#I, SIKi XXUBYTbh B €Bpomi (MeIaHiH e(DeKTUBHO ITOIIMHAE
UVB-doTtoun);

— 0ci0 i3 TpuBaIUM pOOOYNM THEM;

— 0ci0, sIKi BUKOPUCTOBYIOTb 3aXMCHi KPEeMHU.

VY 2011 p. EnmokpunHe TtoBapuctBo CIIIA ony-
OJIiKyBaJI0 peKOMeHAaIlil 3 KIiHiYHOI IIPaKTUKU IIOHO0
BiTaminy D, BKasyrouu, 1o OaxaHa KOHLEHTpalis B
cuposarui kposi 25(OH)D, ctanoBuTh > 75 HMOJb/1
(> 30 Hr/n), mo6 MOCATTH MaKCUMAaJbHOTO BILUIUBY
LbOTO BiTaMiHy Ha OOMiH KaJbllil0, KiCTKHA Ta M’ SI30BUI1
meTabostizMm [7]. 3rimHO 3 UMM peKOMEHAALisIMU, TSI
MOCIiZOBHOTO IIiABUIINEHHS pPiBHSI CHUPOBAaTKMU KPOBi
25(0OH)D, nonanx 75 uMoub/n (30 Hr/mi) y 10poCaux
MoXe 3HagoouTucst He MeHie Hixk 1500—2000 MO/no0y
nonatkoBoro Bitaminy D, mpunaiimui 1000 MO/nenb
y AiTel Ta mimIiTKiB [7].

OnNTMMAABHUM piBeHb BiTAMiHY D

OntumanbHa 103a Oyab-sIKOI HEoOXimHOi sl opra-
Hi3My PEYOBUHU IiAOMPAETHCS TaKUM UYMHOM, 11100 BiH
MOBHOIIIHHO MII BUKOHYBAaTH CBOI (YHKIII IIPOTSIIOM
MaKCUMaJbHO TPUBAJIOTO 4acy, Mpu 1IbOMY HE BHUHUKa-
JIM HeraTWMBHI HaclinKu y OinbinocTi noneit. Haternep Bce
OisbIIIe JIO/ICH YCBITOMITIOIOTE ITOTPEOY TOTTOBHIOBATH CBiit
pauioH BitamiHoMm D. Y 3axinHux KpaiHax Xap4oBi IPOIyK-
TH IITYIHO 30aradyyioTh BitaMiHoM D.

3a pi3HUMM peKOMEHIALsIMU, ST MATPUMKHU 3[10-
pOB’sl HEOOXimHO MiATPUMYBATU PiBHI LIMPKYIIOIOYOTO Yy
KpoBi Bitaminy D monan 75 Hmonw/n (> 30 Hr/mi). [de-
¢imuT BitamiHy D Moxke mpusBecTu 10 0e37i4i MeIuIHUX
MpooJsieM, 0COOJIMBO B ZiTEl, JOPOCIUX 3 OXUPIHHSIM Ta
0Ci0 ITOXWJIOTO BiKY.

Hopmasbnwii pisens itaminy D [25(OH)D, ]
Y CHpPOBATI KPOBI:
e MiHiMaJIbHE 3a0e3MmeueHHs > 75 MMoJib/1 (> 30 Hr/m);
e onTuMaibHe 3a6e3meueHHs 100—150 mmonb/m (40—
60 Hr/1m);
® Miepeio3yBaHHsI BitaMiHy > 250 MmoJib/a (> 100 Hr/m)

V niteit 3a HAsIBHOCTI HEIOCTATHOCTI/AeillNTy MOXKYTh
BUHMKATHU APATiBIMBICTh, MIISIBICTh, 3aTPUMKa PO3BUTKY,

€Bpona

Hopma
16 %

Hectau4a

27 % Hedpiunt

of %

a
OnpowmiHeHri BHacnifok asapii
HedpiunT/HegocTaTHICTL
78,7 %
B

Ykpaina

Hopmz
4%

Hectava
14 %

Dediyunt
82 %

He onpomiHeHi

Lediynt/HegocTaTHICTb
83,1 %

PucyHok 1. HYactorta BusiBiieHHs geqhiunty ta HegoctaTHocCTi BitamiHy D B pi3HUX KpaiHax Ta y MeLuKaHLiB
YKpaiuu, y Tomy 4yncni B oci6é, onpomiHeHnx npu asapii Ha YAEC, i Tux, XTo He HafeXuUTb [O KaTeropiv
noctpaxpganux: a) Porrepgamcbke gocnigxeHHs, 2015 [2]; 6) aaHi B.B. lNoBopo3Hioka, 2016 [3]; B) onpomiHeHi
BHacnigok aBapii Ha YAEC (4yepe3 30-33 poku nicns aBapii) (KamiHcbkmii O.B. Ta iH., 2020) [4]; r) HeonpomiHeHi
meLukaHUi YKpaium (gocnigxeHHs 2016-2019 pp.) (KamiHcbkuii O. B. T1a iH., 2020) [4]
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BaXXJIMBUMM cUMOTOMaMu Aediuuty BiTaMiHy D € 3MiHM
KicTOK abo repeioMu. Y HiTeil i 1Oopociux ocid MOXYTb
crocTepiraTucss MHOXWHHI TaTodi3ioforiyHi IMopylieH-
HS Ta KJIHIYHI TIPOSBU 3 YPaKeHHSIM OYyIb-SKMX CUCTEM
(iMyHHOI, cepleBO-CyIMHHOI, HEPBOBOI, EHIOKPUHHOI
Ta iH.) i3 MiABUILIEHHSIM (aTaIbHUX PU3UKIB i 3HIDKEHHSIM
TPUBAJIOCTI XKUTTSI.

30CTOCYBAHHS BiTAOMiHY D
3 METOIO YCYHEHHSl MOro HeAOCTATHOCTI
abo pAediuuty

IcHYIOTH pi3Hi peKoMeHaallii OoA0 KiJIbKOCTi CITOXU-
BaHHs BiTamiHy D Ha no0y. BoHu Bigpi3HSIIOTBCSI, OCKiJIb-
KU OJTHI po3po0JIeHi AJIsl 3MIOPOBUX OCIO, iHIIT — /IS XBO-
puX, Ki MalOTh BUCOKI PU3UKHU IUISI 3MOPOB’ S, MOTPEOYyIOTh
IHIIWX Ta OUTBIINX 103.

CyuacHi YMHHI B €BpOIli HAaCTAaHOBU 3 MPOMiTAKTUKU
IJI 3I0POBUX OCi0, y SIKMX HEMa€ PU3HUKIB, peKOMEHIY-
IOTb 3[IOPOBUM JIOPOCTUM BXHMBATH BiTaMiH D y KiJIbKOCTI
800 MO/nens (20 mxr/noby), y @paniii — 1000 MO/neHnn
(25 Mxr/moby), B CIIIA — 600 MO/mo6y (15 MKkr/mo6y)
IU1s1 BCix oci® BikoM Bim 1 1o 70 pokiB (40JOBIKHU, KiHKH,
BariTHi, iHKH, SKi TOMYIOTb), a IJIsI BCiX 0Ci0 BiKOM ITOHAT,
70 pokiB — 20 Mkr/mo06y (800 MO/noo6y) [8] (Taba. 2). Oxn-
HaK TaKMX 3[I0pPOBUX 0Ci0 06€3 MOTeHIiMHUX PU3UKIB Maii-
K€ HeMae.

3a HasgBHOCTI MOTEHLIWHUX PU3UKIB IJIs 3I0pOB’S
a0o mIs mogeit 3 XPOHIYHOIO MATOJIOTiEI0 HaBemeHi
BULIe 103U (Tabs. 2) BXe HE € JOCTATHIMU, MiATPUMaH-
Hs 300pOB’sl ab0 JIiKyBaHHSI IOTPEOYIOTh 3aCTOCYBaH-
Hs1 Oinbmnx no3 (Bim 2000 MO/neHb) mist MOCSTHEHHS
uinpooro pieHg 25(OH)D, (100—150 mmonb/m; 40—
60 Hr/muT) Tig TabopaTOPHUM KOHTpPOJeM (KOXHi 3—6
MicsamiB). PekoMeHZoBaHO IOYMHATU MpUHAOM TIpe-
napartiB BitamiHy D 3 Oinbiioi go3u, 3azpuyaii 3 5000—
6000 MO Ha neHb, a yepe3 AeKiibKa MiCs1LiB 103a 3MEH-
LIYETHCS OO IMiATPUMYIOUO].

Harenep HaiiGinbll aBTOPUTETHUMMU IIOAO CIIO-
XKUBaHHS IpodilakKTUYHUX 03 BiTaMiHy D € peko-
MeHaalii, po3poOseHi AMepUKaHCHKOIO acolliallieo
KAiHiYHUX eHaokpuHosoriB (AACE), 3a pepakiii€io
npodecopa M. Holick [9], 2016 Ta 2019 pp. (Tab6x. 3, 4).
BoHu 3acToCcoBYyIOThCS A1 0Ci0O, sIKi XBOpilOTh Ha OC-
TEONopo3, IYKPOBUI NiabeT, OTpUMYIOThH Tepallilo IJio-
KOKOpPTUKOiZaMi ab0 MaloTh iHIII ITOPyIIeHHS, IO
NiIBUINYIOTh PU3UK BMHUKHEHHS AeilluTy BiTaMi-
Hy D. Menma 3 mo3 Bitaminy D, sika peKOMeHIYETHCSI
naimieHTaM, MpU3HaYa€eThCs TIPU MiATBEPIXKEHOMY HOP-
MajibHOMY piBHi 25(OH)D,.

KirouoBuMHU 0COOIMBOCTSIMU 3MiHEHUX PpEKOMEH1a-
it AACE y 2016 p. € Te, 1110 piBeHb BiTaMiHy D 6J113bKO0
20 Hr/MJ gocTaTHil mJist 3M10pOB’S KiCTOK, OJHAK He

Ta6nmys 1. BigmiHHOCTI ctaHgapTiB y €Bponi Ta CLUA 3 knacudpikadii ctyneHiB 3a6e3ne4eHocTi BiramiHom D
y Aiten i gopocamnx

BitamiH D (EBpona) Bitamin D (CLLA) c
25(0OH)D.]* 25(0OH)D_]** TaH
CtaH [25(OH) 3] [25(OH) 3] 300poB’S*™
HMonNb/N Hr/Mn HMonb/N Hr/Mn
. Mpn3BoanTh 0O paxiTy B HEMOBAAT
Recpiumr <50 <20 <30 <12 i giTen, octeomansuii B LOPOCnX
3aranom BBaxaeTbCcs HegocTaTt-
HepocTtaTHicTb 50-75 20-30 30-50 12-20 HiM AN KiCTOK i 3aranbHoOro ctasy
300pOB’s Y 300POBUX OCI6
3a3BuMyai BBaXaeTbCs JOCTaTHIM
Hopma >75 > 30 > 50 > 20 Ons KiCTOK i 3arafnibHOro cTaHy 30-
poB’a y 300pOBMX OCI6
[aHi NoB’a3ytoThb i3 MOXIUBUMU
HECMPUATIMBUMW HachigKaMm
Hapnmwiok >250 >100 >150 > 60 (30kpema, npw piBHSAX > 150 HMOMB/N
[> 60 Hr/mn))*

Mpumitkn: 1 HMone/n = 0,4 Hr/mMn; * — y Tomy ynci 3aranbHwi BitamiH D [25(OH)D,, + 1,25(0H),D,J; ** — Haujio-
HanbHW iHCTUTYT 3g0poB’s (CLUA, 2010, 2016, 2020) [5].

Ta6bnuys 2. PekomeHaauii HayioHanbHoro iHctutyTty 3q0pos’s (CLUA, 2010 Ta 2016 pp.) oo xap40Boi noTpeébu
y BitamiHi D ans 3gopoBux gite i gopocnnx 3 HOPMasbHUM CIIOXUBaHHSM Kanbuito [8], MO (mMkr)

Bik YonoBik XiHka BariTHicTb JlakTauis
0-12 micsyis* 400 (10) 400 (10) - -
1-13 pokiB 600 (15) 600 (15) - -
14-18 pokiB 600 (15) 600 (15) 600 (15) 600 (15)
19-50 pokiB 600 (15) 600 (15) 600 (15) 600 (15)
51-70 pokiB 600 (15) 600 (15) - -
> 70 pokiB 800 (20 mkr) 800 (20) - -

Tpumitkn: * — goctatHe cnoxuBaHHs; 2,5 mkr = 100 MO; 1 mkr = 40 MO; 0,025 mkr = 1 MO.
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€ 3aIopyKol0 IMpaBUJIbHOIO (DYHKIIOHYBAaHHS iHIIUX
cucteM. Tomy AACE noxoauTh BUCHOBKY, 1110, OCKiJIb-
KM 0araTto JikapiB BUKOPUCTOBYIOTh 30 HI/MJI SIK Mi-
HiMaJbHHUI piBeHb HAa OCHOBI MOTEHLIMHUX IIE€peBar,
€ JOILiJbHUM BU3HauaTW nianazoH 30—50 Hr/mia sk
ONTUMAJbHUN 1 0e3nmeyHUuit [Jisi OiNbIIOCTI Malli€EHTIB.
Hust 6arateox mauientiB go3u 1000—2000 MO Bitami-
Hy D monHs noTpiOHi A1 MiATPUMKU PiBHS BiTaMiHy
D 30 ur/mn a6o Buiie. [esiki maui€eHTU MOXYTh MaTH
Ourblry motpedy y BiTamiHi D (ManbabGcopbuisi, 6apia-
TpUYHA Xipypris To1ro). BinbiicTh MamieHTiB TOXUI0T0
BiKY MTOBMHHI J0AATKOBO 0€3MeYHO i KOPUCHO BXXMBATHU
BitamiH D, sikuii Moxe OyTU OTpUMaHUil 6e3 pelerTa,
y mo3i 2000 MO monnHs. B oci6 3 oxupinHsaMm 6a3oBa
J03a MoBUHHA OyTH 36inbuieHa B 2 pasu (4000 MO abo

Oisnbie). s 6araTboX Malli€HTIB, SIKi CTpaxkKaaloTh Big
OCTEOIIOPO3y, MOXe OYTU MOLIIbHMUM BMU3HAUYUTHU pi-
BEHb BiTaMiHy D y KpoBi IJI iHOMBIiayaTi3alii moTpeou
(Tabma. 3).

[penapatn BitamiHy D B 000B’$I3KOBOMY TOpSII-
Ky MpU3Ha4yaloTh YCiM MallieHTaM, sIKi OTPUMYIOTh CIe-
mudiyHy Tepamilo OCTEeOIopo3y, Y O03i B CepeaHbOMY
5000 MO Ha no0y. Lle BaxkauBO /Ist 3amo6iraHHsT BTparTi
KiCTKOBOI Macu 1 3HMXKEHHSI PU3UKY OCTEOIOPOTUUHUX
repesioMiB, 0COOJIMBO B JI0Jel JTiTHbOTO BiKy. [Tpenapatu
KaJbllil0 y IUX XBOPUX 3aCTOCOBYIOTH JIMIIE MPU JOBEAE-
HOMY HU3BbKOMY PiBHI KaJIbIIiI0 y KPOBi MiCJISI YCYHEHHS
HepocTaTHOCTI BiTamiHy D Ta marHito. JlikyBaHHSI mpe-
rmapaTaMy Kajbllilo B ILIiIoMy Oe3IleuHe, ajie MoxXe OyTu
acolliioBaHe 3 JESIKUM ITiIBUILEHHSIM PU3UKY iH(DapKTy

Ta6nunys 3. PekomeHgayii AMepmukaHCbKoi acouiaLii KNniHiYHMX eHZOKPUHOJIOrNIB o4O CroXUBaHHSI BiTaMiHy
D nauyieHTamun 6e3 pu3uKiB Ta 3 nNigBULLEeHUM PU3UKOM BUHUKHEHHs roro gegiymty (Holick et al., 2011 p. [9];
noHossnieHo AACE y 2016 p.), MO (mr)

PekomeHpauii ans oci6
PekomeHpauii ona nauieHTiB 6€3 pusnky i3 NigABULLEHUM PU3UKOM
BikoBa rpyna BUHUKHEHHA aediuuty
ApekBaTHe CepepnHs PekomeHpo- | MakcumanbHa | PekomeHpo- MakcumanbHa
CnoXuBaHHA | MnoTpeb6a BaHa fo3a |6e3neyHa go3a| BaHa fo3a 6e3ne4yHa posa
Hemosnsata
0-6 micsiuiB 400 (10) - - 1000 (25) 400-1000 2000
6-12 micsuis 400 (10) - - 1500 (38) 400-1000 2000
Hditn
1-3 poku - 400 (10) 600 (15) 2500 (63) 600—-1000 4000
4-8 pokiB - 400 (10) 600 (15) 3000 (75) 600—-1000 4000
YonoBiku
9-13 pokiB - 400 (10) 600 (15) 4000 (100) 600—-1000 4000
14-18 pokiB - 400 (10) 600 (15) 4000 (100) 600—-1000 4000
19-30 pokis - 400 (10) 600 (15) 4000 (100) 1500- 2000 10 000
31-50 pokiB - 400 (10) 600 (15) 4000 (100) 1500-2000 10 000
51-70 pokis - 400 (10) 600 (15) 4000 (100) 1500-2000 10 000
> 70 pokiB - 400 (10) 800 (20) 4000 (100) 1500-2000 10 000
XKiHkn
9-13 pokiB - 400 (10) 600 (15) 4000 (100) 600—-1000 4000
14—18 pokis - 400 (10) 600 (15) 4000 (100) 600—-1000 4000
19-30 pokiB - 400 (10) 600 (15) 4000 (100) 1500-2000 10 000
31-50 pokis - 400 (10) 600 (15) 4000 (100) 1500-2000 10 000
51-70 pokiB - 400 (10) 600 (15) 4000 (100) 1500-2000 10 000
> 70 pokiB - 400 (10) 800 (20) 4000 (100) 1500-2000 10 000
BaritHi
14—18 pokis - 400 (10) 600 (15) 4000 (100) 600—-1000 4000
19-30 pokiB - 400 (10) 600 (15) 4000 (100) 1500-2000 10 000
31-50 pokis - 400 (10) 800 (20) 4000 (100) 1500-2000 10 000
XiHkn 3 nakTtauyiero
14—18 pokis - 400 (10) 600 (15) 4000 (100) 600—-1000 4000
19-30 pokiB - 400 (10) 600 (15) 4000 (100) 1500-2000 10 000
31-50 pokis - 400 (10) 800 (20) 4000 (100) 1500-2000 10 000
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Ta6nnys 4. PekomeHgauyii AMepukaHcbKoi acouialii kniHiyHnx eHgokpuHosorie (AACE, CLUA, 2015-2020 p.)
wono nikyBaHHs gegpiunty BitamiHy D

BikoBa rpyna

PekomeHpaauis

0-1 pik

2000 MO/po6y HemoBnsTam Ta gitam a6o 50 000 MO oguH pa3

Ha TVKAEHb NPOTAroM 6 TUXHIB [0 AocarHeHHs pisHa 25(0OH)D, B Kposi,
BuLLOro 3a 30 Hr/mn.

Micns yporo nigTpumytoya Tepanis ctaHoBuTs 400—-1000 MO/poby

1-18 pokis

2000 MO/po6y npoTtarom npuHariMHi 6 TvxxHiB a6o 50 000 MO oguH
pas Ha TWXXAEeHb NPOTArOM NPUHaNMHI 6 TUXKHIB ANa OOCArHEHHSA piB-
Ha 25(0OH)D, B KpoBi, BMLLOro 3a 30 Hr/mA. Ticna uboro nmigTpUmytoya
Tepanisa 600—1000 MO/noby

Hopocni

6000 MO/no6y a6o 50 000 MO Ha TxaeHb NPOTAroM 8 TUXKHIB Ans
AocsrHeHHs pisHa 25(0OH)D, B KpoBi, BULLOrO 3a 30 Hr/mi.
Hapani — nigTpumytoya Tepanis 1500—-2000 MO/goby

Ocobnuei BUNagKu: nauieHTn 3 OXUPiH-
HSAM, 3 CMHOpPOMaMu Manbabcopbuii Ta
npv BXMBaHHI Npenaparis, WO BNMBaTb
Ha meTaboniam BiTamiHy D

MauieHT NoBMHHI OTpUMyBaTK GiNbLL BUCOKY [03Y — Bif 6000
0o 10 000 MO/no6y anst [OCArHEHHs piBHSA NoHag 30 Hr/Mi.
Micns uboro nigTpumytoyda fosa ctaHoButTb 3000-6000 MO/poby

MioKapja Ta cedyoKaM ssHO1 XxBopoou. KombiHoBaHa Tepa-
Mis TpenapaTaMu Kalibllilo i BiTamiHy D BiporimHo 3HuU-
KY€ CMEPTHICTD Bifl YCiX IIPUYMH.

Y CIIA nos3BosieHa no3a BitamiHy D, ska BBaxa-
€Tbcs Oe3neyHoro, ctaHoBuTh 2000 MO/mo0dy, v Kana-
ni — 4000 MO/no06y, 1o BiamoBinae morpedaM 6araTbox
Jofeil B momyisnii. AKiio iioro mpuiioM He KOHTp-
OJTIOETHCS MEIWYHUM TIPAL[iBHUKOM, TO3M HEe TOBMHHI
nepesuiyBatu 10 000 MO/no6y. 3a3Buuaii JikyBaabHi
031 BiIMOBiTHO O MaCH TiJla 3HaXOASThCs y Mexkax 20—
80 MO/kr/no0y.

BBaxkaeTbcs, 1110 OOLIIBbHIIIIE 3aCTOCOBYBATU J100aBKU
Bitaminy D., sIKi € Ginbl1 akTUBHUMU, HiX D,. Bitamin D
HOTPiOHO MpUIIMATH IIOIHS 3 XKelO.

Kniniune BuUmpoOyBaHHS, Yy SKOMY TIOpiBHIOBaIU
IIBUAKICTh 3MiHM CTaTyCy BiTaMiHy D y BiAnoBinb Ha 103y
Bitaminy D, (3000 MO Ha 100y) gK y KaIcyibHiil, TaK i B
nepopaibHiit (cyoaiHrBalbHil) hopmi ocTaBKu 3 MpuUiio-
MoM Bitaminy D y ¢opMi mepopasbHOro cripero mokasaiio,
1110 3aCTOCYBaHHSI CIIPEI0 HACTUIbKU X edeKTUBHE, SIK i
npuiiom TabJeTOK.

finepnaparmpeos

Oco0rBa cuTyallist CKJIaga€ThCs ATl XBOPUX Ha TiTep-
rnmapaTupeos. Y HUX AyKe IIOMITHO, 110 ITiATPUMaHHS peKo-
MeHJ0BaHOTo piBHs BiTamiHy D y mexax 100—150 HMob/1
(40—60 Hr/MJT) TPOTATOM TPUBAJTIOTO Yacy TO3BOJISIE TOCST-
HYTH KOMIIEHCAllil TineprapaTupeosy 3 MOCTYIIOBUM, iHOMI
MPOTSITOM JEKiTbKOX POKiB, 3MEHIIIEHHSIM BUCOKOTO PiBHSI
MapaTropMOHy HIKYe Bim 65 mr/mi (Hr/m). 3a3Buyaii 1ie
BIAETHCA MPU 3aCTOCYBaHHI Mpenaparis BiTamiHy D y mia-
Tpumytounx no3ax 2000—5000 MO/neHpb moaHs 3 1abopa-
TOPHUM KOHTPOJIEM KOXHi 3—6 Mics1iiB.

Cnin 3a3HauuTH, 110 HaKyacTimoo ¢GopMOI IOpy-
IeHb PYHKIII TPUIITUTOIIONIOHNX 33103 € BTOPUHHUU Ti-
reprnapaTupeos, SKuii pO3BUBAETHCS BHACIIOK HEOCTAT-
HocTi/nedinuty Bitaminy D (80—90 %). HeontumanbHi
koHuentpauii 25(OH)D, y cuposaTili KpoBi IpU3BOIATH
JI0 BTOPUHHOTO TirneprapaTupeosy, MOTeHiiTHO BeayTh /10
3HMXKEHHS MiHepajli3allil KiCTOK i B KIHIEBOMY MiICyMKY
IO 30LIbIIEHHSI pU3UKY OCTEOIIeHil, OCTEOIIOpOo3y i Iepe-
JIOMIB, apuUTMii ceplis, MiIBUIIIEHHSI apTepiaTbHOTO TUCKY
[10, 11].

Hu3sbki (mani) aosu:
400-1500 MO/aeHb

[MpochinakTMyHe 3aCTOCYBaHHS B OCi0 6e3 NOTEHUINHUX pU3NKiB

ONs 300poB’a

CepepHi gosu:
2000-5000 MO/peHb

— Mpodpinaktuka B oci6 3 Byab-SAKNMMM NOTEHLINHUMU PU3UKaAMW.

— MiaTpumytoda gosa npu HecTavi/aediumTi BiTamiHy D.

— [oBroTpmeane nikyBaHHs GinbLIOCTi OCI0 3 Pi3HMM 3aXBOPHOBAHHAMM,
y TOMY YMCni eHAOKPUHHOIO, OHKOMOTiYHOK N aBTOIMYHHOIO NaTosnorieto,
3aXBOPHBaHHAMN NPULLMTONOAIOHUX 3ar03 Ta OCTEONOPO30M

Benuki gosu:
6000-10 000 MO/peHb

— CrapTtoBa (HakonuyyBarnbHa) f03a BNPOoaoBX 2—3 MicsLiB.
— JlikyBaHHs 0Cib 3 naTonorieto ONopHO-PyXOBOro anapary.
— NigTpumytova gosa y aeskux ocib 3 gediuutom BitamiHy D

PucyHok 2. [JosyBaHHs BiTaMiHy D
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IH11i BapiaHTU rinepriapaTupeo3y € 3HA4YHO PilllIMMU,
Yy TOMY YUCJIi BTOPUHHUI TIpYU XPOHIYHIl XBOPOOi HUPOK,
MEePBUHHUIA i TpeTuHHUIA. OgHAK TIPU BCix (hopMax MOKHA
BUKOPHMCTOBYBATHU IIperapatu BitaMminy D y BimMiHHUX 10-
3ax. HopmokanblieMiyHi popmu ayxe godpe i 6e3reuyHo
Jikytoteest cepentiMu (2000—5000 MO/neHb) Ta BEIMKU-
mu (Bim 6000 MO/neHb) 1Oro Jg03aMu YIIPOIOBX TpUBa-
jioro 4yacy (pokamu). 3a HasiBHOCTI TilepKaJbLIiEMIUHUX
BapiaHTIB JIIKYIOTh 00epe:KHO, BUKOPUCTOBYIOTh MaJli JO3K
(500—1500 MO) Bitaminy D mig yacTUM KOHTPOJIEM Kajlb-
miemii, pocdaremii, He IOITycKalOUM ITiAOM i0HI30BaHOTO
KaJibllito moHan 1,35 MMoJIb/J, i JIMIIe TOTiM 3a BiICYTHOCTI
edeKTy 00roBopIOIOTh BapiaHTU XipypriyHOro BTpyYaHHSI.

[1pu xpoHiuHiii XBOPOOi HUPOK, KOJIM YACTKOBO OJIOKYETh-
¢4 akTMBallisl BitaMiny D, kpim anbga-dpopm 1,25(0H),D,,
HEOOXiIHO TapajielbHO BUKOPUCTOBYBATHA CTaHIAPTHI 1031
Bitaminy 25(OH)D,, T06T0 MpoBoMMTH KOMOIHOBaHYy Tepa-
M0 TilepriapaTupeo3y ISl JOCSITHEHHS OLIbIIOl e(heKTUB-
HocTi. [TpoTeinypryHi 3aXBOpIOBaHHST HUPOK MPU3BOISITH 1O
rinoBitTaMiHo3y D 4epe3 BTpaTy 3 ceuelro OiJika, SIKUii 3B’SI3y€
BitamiH D, a Takox metabomitiB Bitaminy D [12]. [TinBuiie-
Hi piBHi apaTrOpMOHY MPU BTOPUMHHOMY TirepriapaTupeosi
BUKJIMKAIOTh IIBUAKY Aerpanaiito 25(OH)D mo HeakTuBHIX
MeTa0oJIiTIB 3a paXyHOK akTuBalii (epMeHTy 24,25-auri-
npoxkcunasu [12]. 3acrocyBanHs BiTamiHy D moBuHHO Oyt
00epeKHUM Yy TIALIIEHTIB i3 XPOHIYHOIO XBOPOOOIO HUPOK Ta Y
XBOPUX Ha Jiajli3i, OCKIJIbKHU BiH MOX€ BUKJIMKATH rilepKalb-
miemiro Ta rinepgocdaremiio.

Takum yrHOM, ChOTOMHI BiTaMiH D € BUBHaHUM ropmMo-
HOM, 1110 BIUIMBA€ Ha BCi MeTa0OIiuHi IpolecH i1 00yMOB-
JII0€ cTaH 310poB’st. Ha Beiii Teputopii miBHiYHOI €Bporu
Ta YKpaiHu icCHye moiuvpeHuit aediluT/Hea0CTaTHICTh Bi-
taminy D cepen 80—90 % HaceneHHSI, 110 CIIPUSIE PO3BUTKY
0araTbOX MOpyLIEHb y Oyab-sSIKOMY Billi. [CHye 6araTo [yMmoK
1100 BUKOPUCTAHHS Bitaminy D, aje HalOilIbIn aBTOpH-
TETHi HACTAHOBU PEKOMEHJIYIOTh JUISI MIATPUMKHU 310POB’sI
MiATpUMYyBaTU PiBHI LMPKYJIIOIYOro y KpoBi BiTaminy D
noHan 75 HMonb/n (= 30 Hr/Mi1), B ONTUMAIBHUX MeEXax
100—150 wmoab/a (40—60 Hr/Mi) TPOTITOM TPUBAIOTO
yacy, 110 JI03BOJISIE TAKOX JIIKyBaTH Tineprnaparupeo3. Haii-
YacTillle U1 LIbOro BUKOPUCTOBYIOTh BiTaMiH D y cTapToBiii
103i 5000 MO 1moaHs poTsroM 2—3 Mics1IiB, IOTIM Mepe-
BOJSIYM TALIEHTIB Ha miaTpuMyoui no3u 2000—4000 MO/
IIeHb IIOJHS, SIKi BBaXKalOThCs Oe3MeYHUMU (puc. 2).

OpmHaxk c1im 3ayBakKuTH, 110 YaCTHUHA IAlli€HTIB OyIyTh
norpedyBaTu nocriitHoro 3actocyBaHHst 5000 MO Bitami-
Hy D Ha neHb yIIpomgoBXK TPUBAJIOro Yacy (POKiB) IJIsI ITifd-
TPUMaHHS 1JILOBOTO onTUMaibHOTrO piBHSA 25(OH)D y
KpOBi, 0COOIMBO Y XBOPHX i3 HOpPMOKAJIbLIEMIYHUMU HOP-
MaMu BTOPMHHOTO TireprapaTupeosy.

Konduiikr inTepeciB. ABTOp 3asiBisI€ MPO BiACYTHICTH

KOHMJIIKTY iHTepeciB Ta BjiacHOi (hiHAHCOBOI 3allikaBje-
HOCTI IIpH IiArOTOBLII JaHOI CTaTTi.
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Vitamin D dosage

Abstract. Despite its historical name, vitamin D is not a vitamin at all
but a hormone that, when activated, is a metabolically active steroid
fat-soluble hormone that acts on cellular receptors. Vitamin D hormone
is synthesized endogenously and then metabolized in the body, provi-
dingthat there are the necessary precursors and some factors — the effects
of ultraviolet light on the skin. At the same time, vitamins themselves are
nutrients, co-factors of biochemical reactions that are not synthesized in
the body and cannot interact with receptors, consumed with food, so the
hormone D is not a vitamin. Disputes about its use and dosage continue
throughout the study period of vitamin D hormone. Most reputable ex-
pertsin Europe and the USA support the need to replenish and maintain
a normal level of vitamin D, believing it to be completely safe and use-
ful. In 2011, the US Endocrine Society issued clinical practice guide-
lines for vitamin D, indicating that the desired serum concentration of
25(OH)D is > 75 nmol/I (> 30 ng/ml) to achieve the maximum effect
of this vitamin on calcium metabolism, bone, and muscle metabolism.
According to them, for a consistent increase in serum 25(OH)D above

75 nmol/1 (30 ng/ml), adults may require at least 1,500-2,000 U /day
of additional vitamin D, at least 1,000 IU/day in children and ado-
lescents. The most common form of thyroid dysfunction is secondary
hyperparathyroidism, which develops due to vitamin D defect/defi-
ciency (80—90 %). Non-optimal serum concentrations of 25(OH)D
lead to secondary hyperparathyroidism, potentially leading to de-
creased bone mineralization and, ultimately, to an increased risk of
osteopenia, osteoporosis and fractures, cardiac arrhythmia, and in-
creased blood pressure. Vitamin D is most commonly used at a star-
ting dose of 5,000 U daily for 2—3 months, then transferring patients
to maintenance doses of 2,000—4,000 1U/day daily that are consi-
dered safe. However, it should be noted that some patients will need
constant administration of 5,000 IU of vitamin D per day for a long
time (years) to maintain the target optimal level of 25(OH)D in the
blood, especially in patients with normocalcemic forms of secondary
hyperparathyroidism.

Keywords: vitamin D; dosage; secondary hyperparathyroidism
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lMaceuyko H.B., KyabyiHcbka B.M., KaaybeLp C.B.
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3ACTOCYBOHHS MiO-IHO3UTOAY B XXIHOK PenpoAYKTUBHOIO
BiKY 3 CYOKAIHIYHUM FiNOTUPEO30M TA OXXUPIHHAM
Ha TAI Aediuunty BiTamiHy D

Peslome. AKTyanbHicTb. 3axBoproBaHHs LLMTOMNOAIGHOI 3a/103M HA CbOroAHI MocigatoTb rneplue Micle cepen
yciei eHgokpuHHOI natonorii. TiCHUA OyHKUIOHaIbHUI B3aEMO3B’'I30K TUPEOIAHOI Ta pernpoayKTUBHOI cUCTeEM
3YMOBJIHOE BUCOKY WNIMOBIPHICTb PO3BUTKY MOEQHAHUX MOPYLLIEHb NPy po3nagax OaHiel 3 ymx faHoK romeocrta-
3y. Npobriema rnopyLueHb pernpogyKTUBHOIro 340P0B’'s1 3YMOBJIHOE OCOOJIMBO CEPHO3HE 3aHENOKOEHHS ) BCbOMY
CBITI Ta € akTyasibHOK LLOAO BMBYEHHSI XapaKTepy BIUIMBY 3aXBOPHOBaHb LUMTOMNOLIOHOI 3a5103u SK Ha repiog
epTUILHOCTI, TaK | Ha camy BariTHICTb, 0CO6IMBO 3a YMOB KOMop6igHocTi. MeToto gocnimxeHHs 6y1o0 BUBYU-
TV BIJIMB MIO-IHO3UTOJTY Ha PEnpoOayKTUBHY (OYHKLIIO XIHOK i3 CYOKMIHIYHUM riloTUPEO30M Ha T/1i aBTOIMYHHOIro
TUpeoiguty Ta oxupiHHs. Matepianu Ta meroau. [ig criocTepexxeHHsIM nepebysanu 98 navieHToK Bikom 18—40
POKIB i3 CYOKIIHIYHUM FiNOTUPEO030M, HaAMIPHO Macoto Tina abo OXUPIHHAM Ha T/1i aBTOIMYyHHOIro TMpeoiauTy,
fKi 6ynn paH[omi3oBaHi Ha Asi rpynu. NayieHTku nepLuoi rpyrv (n = 49) 4O OCHOBHOIO fiKyBaHHS OTpUMYBan
Mio-iHo3uTon y 4o3i 2000 mMr/go6y Ta xonekanbuymgepon y nosi 2000 MO/goby. MNauyieHTkn apyroi rpymv (n = 49)
[0 OCHOBHOIO JliKyBaHHs1 OTpUMYyBau vLue xonekanbuugepon y nosi 2000 MO/go6y. Pesynbtatu. Y 90,81 %
XKIHOK i3 CYOKIIIHIYHUM rinoTUPeo30M Big3Ha4Yascs aegiuymt sitamiHy D, y 9,19 % — HegocTtaTHicTb BitamiHy D.
Byrno BusiBIeHO HeraTuBHWI KOpensauivinni 38’130k Mix pisHem 25(0H)D Ta piBHem aHTWTIN 4O TupeoigHoi ne-
pokcmgasu (Tr10) (r =—-0,189, p < 0,05). BusiBrieHO HeratnBHW KOPENALiViHWIA 38'1I30K CabKoi cumvm Mk piBHEM
25(0OH)D ta pisHem iHgekcy HOMA (r = —0,168, p < 0,05). [Npu3Ha4eHHs1 Mio-iHO31TOy pa3om 3 BiTamiHom D ripu-
3Bes10 [0 BiporigHoro nigsuLyeHHs Bmicty 25(0OH)D y cupoBarLi KpoBi, a TakoX [0 3HWXKEHHST TUTPY aHTUTIN [0
TrO. BucHoBKN. BcTaHOBNIEHO O3UTUBHWI BI/IMB MiO-IHO3UTOSTY B MOEAHAHHI 3 BiTaMiHOM D Ha ¢hyHKLUioHa b-
HUWU CTaH LYMTOnoAi6HoI 3ano3un, Ha piseHb aHTuTin go TrO Ta piseHb iHaekcy HOMA B XXIiHOK pernpoayKTBHOro
BiKY 3 CYOKJ/IIHIYHUM FiMOTUPEO30M Ta OXUPIHHSIM.

Knto4oBi cnoBa: cy6kniHidHmii rinotupeoa; mio-iHoauton, BitamiH D

Bctyn

3axBoproBaHHs 1uTonoaioHoi 3ano3u (L3) Ha cho-
TOIHI MOCIZaIOTh IIepIlle Miclle cepel yCi€l eHIOKPUHHOI
MaTOJIOTiI Ta 3aJIMIIAIOTHCSI OMHIEI0 3 HAMOLIBII CKIaTHUX
npobjewMm [1, 2]. ImoTupeos € omgHiel0 3 HANMOIIMPEHIIITNX
¢opM THpeoinTHOI TaToJIOoTi1 i BU3HAYaeThes Y 8 % mopoc-
JIOTO HaceJIeHHs Hallloi rutaHeTu. YacToTa rinoTupeosy ce-
pen KiHOK cTaHOBUTH Bix 4 no 21 % [3, 4].

CaMe TinoTMpeo3 € HalyacTillkM BapiaHTOM IOpY-
meHpb ¢pyHkuii 1113 y xkiHOK 3 HerutimHicTIo. YacToTa iioro
B 1IilA Tpymi mepedyBae B Mexkax Bim 2 mo 25 % [5].

CyOKIiHiYHMI TimoTupeo3 (MiABUILEHUI piBeHb TUpe-
otporniHoro ropmoHy (TTT') npu HOpMalbHOMY PiBHi BiJib-
HOTO TUPOKCHUHY) Yy >KiHOK PEIPOAYKTUBHOTO BiKy YacTO €
MPUYMHOIO MOPYIIeHb MEHCTPYAJIbHOTO LIMKIY Ta, B T10-
JAJTBIIIOMY, BUHUKHEHH 0e3rtians [6]. I HaBiTh KO Mpu
CYOKJTIHIYHOMY TilTOTHPEO3i BaTiTHICTh MOXe HACTYIIUTH,
B LIMX >XIHOK CITOCTEPIra€ThCs BUCOKUIA PU3UK HEBUHOLIY-
BaHHS BariTHOCTI, OPYILIEHHS PO3BUTKY IJI0NIA i1 aKyIiep-
CBbKHX YCKJIATHEHB [7].

TicHuii pyHKUiOHATBHUI B3a€EMO3B’SI30K THUPEOITHOI
Ta PEenpoayKTUBHOI CUCTEM 3yMOBIIIOE BHUCOKY HMOBIip-
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HiCTb PO3BUTKY MOETHAHUX TOPYIIEHb MPU PO3jIanaax Ojl-
Hi€l 3 1ux JlaHOK romeocrasy. [Ipobiema mopyilieHb pe-
MPOIYKTUBHOTO 3[0POB’S 3yMOBJIIOE OCOOJMBO Cepiio3HE
3aHETMTOKOEHHST B YChOMY CBITi Ta € aKTYaJIbHOIO I1IOJI0 BU-
BUEHHSI XapaKTepy BIUIMBY 3axBoptoBaHb 113 sik Ha mepiof
(bepTUIIBHOCTI, TaK i Ha caMy BariTHiCTh, 0COOJIMBO 32 YMOB
KoMopOigHocTi [8].

Ha cporoaHni Bce Oinble cydacHUX KIiHIYHUX HO-
CIIIKEeHb MiATBEPIXKYIOTh HEOOXiTHICTh 3aCTOCYBaHHS
MiO-IHO3UTOJY NIPU Pi3ZHOMAHITHUX MATOJOTIYHUX CTa-
Hax, BKJIw4aiouu 3axBopioBaHHs 1113, ockinbku Mmio-
iHO3UTOJI € TIOMIEPETHUKOM CUHTE3Y POochOiHO3UTUIIB,
sIKi 0epyTh yyacTb y Ilepenadi curHaiay docdatuania-
iHO3UTOJIy Ta BiflirpaoTh BUPilIaJIbHY POJIb Y JEKiTbKOX
KaiTMHHUX npouecax [9]. ¥V knitnnax I3 dochatummi-
iHO3UTOJ Oepe yJacTh y CMTHaJji3amil BHYTPIilIHbOKIIi-
tTuaHoro TTI 3a momomoroio ¢ochaTUAMIIHOZUTOIY-
3,4,5-tpucdocdary. B octaHHi poku 3pocTarouuii iH-
Tepec A0 poJii Mio-iHo3uTOIYy B TtaTo(isziosorii L3 cras
MOWITOBXOM 10 HOBMX JIOCHIIXEHb HI0A0 HOro MOX-
JIMBOI y4acTi MpM CYOKIIiHIYHOMY TillOTHUpPeOo3i i aBTO-
imyHHOMY TupeoinuTi (AIT) [10].

MeTta: 1OCTiIUTU BILUIUB MiO-iHO3UTOIY Ha PEpOayK-
TUBHY (DYHKIIiI0 XiHOK i3 CYOKJIIHIYHUM TilTOTHPEO30M Ha
TJIi aBTOIMYHHOTO TUPEOITUTY Ta OXKUPIHHS.

MaTepiaAn Ta MeToAmn

ITin cnocTepekeHHsIM TIepedyBaiu 98 rmaiieHToK BikoM
Bin 18 mo 40 pokiB i3 CyOKJIiHIYHMM TiMOTUPEO30M, Hall-
MipHOIO Macolo Tila abo oxupinHsaM Ha Tiai AIT. 3 moci-
JDKEHHST BUKJTIOYAIU Mali€HTOK i3 CYMyTHIMU XPOHIYHUMU
COMAaTUYHUMMU 3aXBOPIOBAHHSIMM TSKKOTO abo TMporpecy-
touoro nepediry. BinnmosinHo no piusg TTT Oyna mpusHa-
YyeHa 3aMiCHa Teparlis mpernapatamMuy JeBOTUPOKCHUHY.

B cBoto uepry, XiHKU 3 CYOKJIIHIYHUM TilTOTUPEO30M,
HaAMipHOIO Macolo Tija abo oxupiHHsaM Ha i1 AIT Oyau
paHgoMi3oBaHi Ha ABi rpymnu. IlalieHTKH mepinoi rpymu
(n = 49) 10 OCHOBHOTO JIiKyBaHHsI OTPUMYBAJIM MiO-iHO-
3uton y no3i 2000 mr/mo6y Ta xosekaiabuudeposa y mosi
2000 MO/no6y. IMauientku npyroi rpynu (n = 49) no
OCHOBHOTO JIiKyBaHHSI OTPUMYBAJIU JIUIIE XOJeKalblude-
pony nosi 2000 MO/no6y.

Bxi1touyeHUM y OOCiIKEeHHS MalliEHTKaM MPOBOAMIIO-
csl KJIiHIYHE, aHTPOIIOMETPUYHE Ta OioXiMiuyHEe 00CTEeXEeH-
Hs. BumiproBanu pict (cMm), Macy Tina (Kr), iHIEKC Macu
tina (IMT), BusHauanu pieHb TTT, BiIbHOrO TUPOKCUHY
(8T,), BitbHOTO TpHitOATUPOHIHY (BT,), aHTUTLI 10 TUPEO-
inHoi nnepoxkcunasu (AT TI10), innekc HOMA, piBeHb Bi-
Taminy D — 25(OH)D.

®ynkuioHanbHuit cran 113 gocmimKyBaau LUISIXOM
BusHavyenHa pisHiB TTT, BT,, BT, y cuposarui Kposi 3a
JIOTIOMOTOI0  €JIEKTPOXEMITIOMIHECIIEHTHOTO METOIy Ha
aBTOMaTMuyHOMY aHaiizaropi Roche «Cobas-411» 3 BUKoO-
puctaHHsIM peakTuBiB KomnaHii Roshe Diagnostics (Himeu-
yyHa). PiBenb AT TI1O Bu3Hayanu 3a 10IOMOroio Habopy
Orgentec GmbH (Himeuunna). Jliarno3 AIT BcTaHOBIIO-
BaJIM Ha OCHOBI miaBuieHoro piBHs TTI, migBuileHOro
npuHaiimMHi BaBivi Tutpy AT TI1O i maHux yi1sTpa3ByKoBOi1
niarHoctuky 3. IHnekc iHcyiHOpe3ncTeHTHOCTI (iHIEKC
HOMA) pospaxoBysanu 3a popmysioo: HOMA-IR = iHcy-

JiiH Hate (MKMO/mit) X Ti1roKo3a HaTiile (MMoutb/)/22,5.
HopmanbanM 3HaYeHHSIM BBaxkanu mmoka3Huk < 3,0.

Pigenb BiTamMiny D — 25(OH)D BusHavyanu 3a momno-
MOroio imyHoxeMimoMiHecieHTHoro metonmy ECLIA Ha
anautizatopi Elecsys 2010 (Roche Diagnostics, HimeuunHa)
3 BUKOPUCTAHHSIM TeCT-CUCTeM cobas. JlocmimkeHHs mpo-
BOIMJIM B OCIHHbO-3UMOBHIA Mepioj.

CTaTUCTUUYHY 0OpOOKY OTPMMAaHMX Pe3yJbTaTiB MPo-
BOJMJIM 3 3aCTOCYBaHHSIM IaKeTa Mporpam IJis CTaTHC-
tuuHoro aHamizy STATISTICA 12. [lng owiHKM CcTyme-
HsI B3a€MO3B’S13KY IPOBOIMIM KOPEISLUiiHUIA aHai3 i3
pO3paxyHKOM JlIiHiiiHOTO KoedillieHTa kopessuii (r) ta
iioro BiporigHocTi (p). Meton ITipcoHa BBaXaloTh Haii-
TOYHILIUM JIJIsI BABUEHHSI KOPEJIsiii, OCKiJIbKY MU OJTHO-
YaCHO OTPMMYEMO iH(hOpMaILLil0 TTPO HATIPSIMOK B3aEMO-
nii (mpsima +, obepHeHa —) Ta cujty 3B’a3Ky (Bim 0 mo 1).
Sxmro r = 0, BBaxXaloTh, 10 3B’ 30K BiICYTHil, iHTepBal
0—0,3 Bkasye Ha ci1abKy KopeJsiiito, nmpomixkok 0,3—0,7
CBITYMTH PO acOLiallilo CepeaHbOI CHIN, a Bilpi30K Bim
0,7 mo 1,0 — mpo cuibHUI 3B’SI30K. 3HAYYIIICTh Bif-
MiHHOCTE! MiX BeIMYMHAMM BBaXKaJud BipOTiMHOIO MpU
p <0,05.

Bcima manienTkamu Oysio MiamnucaHo iH(GOpPMOBaHY
3TrOfy Ha y4acTh y mociimkeHHi. [licasa oTpuMaHHs BUCHO-
BKY €TUYHOI KOoMicii Tpu TepHOMiIbCbKOMY HalliOHAJIbHO-
My MeaudHoMmy yHiBepcuteTi iMeHi 1.{1. TopGaueBchkoro
(rmpotokou 63 Bix 16.03.2020) BUKOHYBaIOCS AOCTIIKEH-
HS 3 JOTPUMAHHSIM YCiX MOPaTbHO-€TUYHUX MPUHIMUITIB
i3 ypaxyBaHHsM [enbciHCbKOI neknapailii BcecBiTHBOT
MeIUYHOI acomiauii 3 6iomenuuHux gocmimkeHb (World
Medical Association Declaration of Helsinki).

PesyAbTaTH

Cepen obctexeHux 98 maimieHTOK i3 CyOKJIiHIYHUM
TiMOTUPEO30M, HAJMIPHOI Macol Tijla ab0 OXWPIHHAM
ta AIT y 89 (90,81 %) BinzHauaBcst aediuuT Bitaminy D
(BmicT 25(OH)D < 20 ar/min), y 9 (9,19 %) — HemocraT-
HicTb BiTaminy D (BmicT 25(OH)D 20—30 Hr/mo).

V Bcix obcrexxenux xiHok piBeHb AT TIIO mepeBu-
myBaB 85 MO/mii. ByB BuUsIBIeHWIT HEraTUBHUI Kope-
JSILAHUKA 3B°s130K MixX piBHsMu 25(OH)D ta AT TIIO
(r=-0,189, p <0,05).

[Tpu pospaxyHky inaekcy HOMA BusiBieHo iioro pi-
BeHb 5,12 £ 1,46, mpu 11bOMY B XiHOK 3 HAJIMipHOIO Barooo
innekc HOMA cranoBuB 4,22 + 0,68, Tozi sIK y XXiHOK 3
oxupiHHsaM — 5,18 £ 0,78. BusiBneHo HeraTMBHUI Kope-
JISIUIMHUK 3B’ 130K c1abkoi cuiar Mix piBHeM 25(OH)D Ta
piBHeM iHgekcy HOMA (r = —0,168, p < 0,05).

[NamieHTKM 000X TOCIIIKYBaHUX TPYIT OY/IU ITOPIiBHSIH-
Hi 32 BIKOM, aHTPOIOMETPUYHUMU TTOKa3HUKAMU, PiBHSI-
mu Bitaminy D, inmekcom HOMA Ta piBHEM TUPEOITHUX
TOPMOHiB (Tabn. 1, 2).

[Ticas TpboXx MicsILIiB JIiKyBaHHS MaLIiEHTIB MEPILIOI IPy-
nu Mio-iHo3uTosioM y 1031 2000 Mr/mo0y Ta XoJeKaiblv-
deposom y no3i 2000 MO/noby, a nmauieHTiB Apyroi rpy-
M — Juiie xojekanbimdeponoM y no3i 2000 MO/noby
Oyja BUsIBJIEHA BipoTigHa Pi3HUIS MiX HOKa3HMKaMHM B
000X TOCHiIXYBaHUX Ipynax (Tadi. 3).

[Ipu3nayenHs 1pemapaTy Mio-iHO3UTOIy B I03i
2000 mr/moby pazom i3 xosekanbiudeposom 2000 MO/no-
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Oy CIpHUSIO BipOriZHOMY ITiIBUILEHHIO PiBHS BiTaMiHy
25(OH)D y cuposariii kpoBi, 3HMKeHH!o piBHs1 TTT, a Ta-
KoxX 3HMKeHHIo piBHst AT TT1O Ta innekcy HOMA.

O6rosopeHHs

Inosuron (Bitamin B,) — 11e LUMKIIYHMIA 1IECTUATOM-
Huit cnupt nukiorekcany (C.H,,0,), sikuit mae 9 crepeo-
i3oMepiB [11, 12]. Mio-iHo3uTos Ta D-Xipo-iHO3UTOI — 1€
IIBA OCHOBHI CTepeoi3oMepM iHO3UTY, 110 YTBOPIOIOTHCS
TicJIs1 enmiMepu3allii TiApOKCUIBHUX TPyl iHO3UTOJIY Ta Ma-
I0Th iHCyITiHOCeHcHuTaii3epHi BiracTtuBocTi [13]. [ekinbka
JOCTiIXXEHb MPOJAEMOHCTPYBAIM, 110 MiO-iHO3UTOJ € IO-
MepeIHUKOM CUHTe3y (ocdOiHO3UTHUIIB, SIKi € YACTUHOIO
LIJISIXY TPAHCAYKILIT cuTHaIy hochaTUANIIHO3UTONY Yyepes
IJ1a3MaTUYHYy MeMOpaHy, 3a JIO0IMOMOIOI0 APYroro MeceH-
mxepa 1,4,5-tpudocdaty, IKuii MOIYIIOE€ BHYTPIIlTHBOKITi~
tuHHM Bukua Ca?t [14]. Tomy BiH BUCTYMA€ B poJii APYro-
TO MECEeH/Xepa, 1110 PEryJIIO€ MisUIbHICTh TOPMOHIB, TAKMUX
SIK iHCYJiH, domikyaocTumMytorounit ropmoH ta TTI [15].
oo nepenayi curHaniB TTT, To micns 38°sa3yBanHsa TTT
3 iioro perenTopoM Ha ToBepxHi kiitvH L3 Ha momatox
10 CUHTE3y TUPEOIAHUX TOPMOHIB BiH CTUMYJIIOE PicT i
mudepeHnianio kuituH. Lle 3B’s3yBaHHA 3 pelienTopaMu
TTI akTMBYe IBa MOCTPEUENTOPHI KACKaIW: OMUH BKIIIO-
Yya€ aIeHWIUILMKIA3y, 110 MPU3BOAUTH OO 30LIbIIEHHS
BHYTPIITHBOKJIITUHHOTO 1UKIiYHOTO AM® Ta dochopu-
JIIOBaHHSI MIPOTEiHKiHA3U A, a TaKOX OO0 aKTHBallil LIUTO-

30JIbHUX Ta SIACPHUX OiIKiB-MillleHe ! ; iHIIMI — 3aeXHU
BiI iHO3UTOIY i BKIIIOYAE IIISIX, 3aJeXXHMI Bim docdodti-
masu C, iHosurton-docdary Ca’*/miaumariilepuHy, 0
MPU3BOIUTD IO IMOCUJICHHSI YTBOPEHHSI MEPEKUCY BOTHIO
(H,0,). Kpim Toro, xoua uuisax tAM® Gepe Gisibliy yyacTb
y 3pOCTaHHi KJITUH, iX audepeHiialii Ta cekpelii ropMo-
HiB I3 (T,-T,), iHO3UTON-3aIEXHUIA LUISAX PETYIIIOE OMO-
cepeaxosate H,O, ilonysaHHs Tupeorao0dyiny [16].

Y 2013 poui M. Nordio Ta R. Pajalich nocnimxysanu
e(eKTUBHICTh TIePOPaJIbHOTO JIIKYBaHHSI MiO-iHO3UTOJIOM
KIHOK i3 CYOKJIIHIYHMM TiloTHpeo30M, IToB’s13aHuM 3 AlT.
Copok BiciM TaliEHTOK, y sIKUX piBeHb TTI cTaHOBUB Bl
4,01 1o 9,99 MMO/n Ha TJ1i TO3UTUBHUX TUTPIB aHTUTLI 0
TTIO i TupeornoOyiHy, OyIu po3MOoieHi Ha IBi TPYIH, SIKi
orpumyBanu abo 600 Mr Mio-iHO3UTOMY Ta 83 MKT cejeHy,
a00 jmmine 83 MKT ceJIeHy IIPOTITOM IIecTH MicsiB. Hampu-
KiHLI TOCiIKEHHSI aBTOPU BUSIBUJIU BipOTiJHE MTOKpallleH-
HSI IOKA3HMKIB (pyHKIIioHAIbHOTO cTaHy L3 y rpyri xkiHOK,
SIKi OTpUMYBaJIM KOMOIHOBaHE JIiKyBaHHSI MiO-iHO3UTOJIOM
Ta ceneHoM: 3HvkeHHs piBHs TTT Ha 31 % (Bin 4,4 £ 0,9
1o 3,1 £ 0,6 MMO/mi), 3HIKeHHST piBHA aHTUTLT 10 TTIO
Ha 44 % Ta 3MeHIIeHHsI piBHs aHTUTI 00 TT Ha 48 % (p < 0,01
IIS KOXKHOTO MoKa3HuKa). Ha BimMiHYy Bim LIbOTo, y >KiHOK
Tpynu, sika OTpUMYyBaJia JIMILE CeJIeH, CIOCTEPIrajloch 3HU-
JKeHHSsI JIMIIE PiBHS aHTUTiJ, 6e3 3minu piBHsa TTT [17].

[Monmanblii gOCTimKEHHST TAKOX MiATBEPIKYIOTh TTO3UTUB-
HUIi BIUIMB Mio-iHo3uTony. G. Morgante Ta CITiBaBT. TOC/TITKY-

Ta6nunys 1. Bik Ta aHTPONOMETPUYHI MOKa3HUKU NaLi€HTOK [BOCTiAXYBaHUX rpyn

MoKa3HUK naLl,ieHTK(l;l] r;ergl.l).lo'l' rpynu nauieHlerv‘l Erzyé;o'l' rpynu
BiK, poku 28,46 + 4,80 29,14 + 5,20
IMT, kr/m2 30,12 + 3,90 29,76 + 3,60
[o3a NeBOTUPOKCKHY, MKI/goby 37,5+125 37,5+125

Ta6nunuys 2. [JocnigxyBaHi noka3HUku piBHs BitamiHy D, ¢hyHKLiOHanbHOro ctaHy LMTONMORI6HOI 3a1034,
TuTpy AT TI10, ingekcy HOMA B 060x o6cTexyBaHux rpynax [o JliKyBaHHs1

MauieHTkn nepoi rpynu | lauieHTKU gpyroi rpynu
Moka3HuK (n = 49) (n = 49) P
25(0OH)D, Hr/mn 16,8 + 6,4 15,6 + 6,6 > 0,05
TTr, MMO/n 52+1,2 565+14 > 0,05
T, BiflbHWiA, NMONbL/N 12,1 £1,7 11,8+1,6 > 0,05
T, BiNbHWiA, NMONL/N 3,1+0,6 2,8+0,7 > 0,05
AT TIMO, MO/mn 598,4 + 118,8 542,0 £ 120,2 > 0,05
IHoekc HOMA 58+1,2 53+0,9 > 0,05

Ta6nunuys 3. JocnipxysaHi nokasHUku piBHs BitamiHy D, hyHKLiOHanbHOro ctaHy LUTONMORI6HOI 3a1034,
tutpy AT TT10, ingekcy HOMA B 060X 06CTeXYyBaHUX rpynax nicss TpboX mMicsUiB NiKyBaHHS

GrEETTT I'Ia|.|ie:|-|1'|((|:|1 Ilergl.l)JO'l' rpynu I'Iauicl-mz: ge‘\go‘i rpynu P
25(0OH)D, Hr/mn 33,2+0,8 32,6 +1,2 > 0,05
TTr, MMO/n 2,7+0,8 36+12 < 0,05
T, BiNbHWIA, NMONb/N 15,4+ 2,1 15,1 +1,9 > 0,05
T, BiNbHWIA, NMOSL/N 3,8+0,5 3,3+0,7 > 0,05
AT TMNO, MO/mn 296,6 = 80,4 376,2 + 96,4 < 0,05
IHopekc HOMA 3,9+0,9 46 +0,8 > 0,05
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BaJIM TIOIMPEHICTh CYOK/TiHIYHOIO TilOTUPEO3y y MAIliEHTOK 3
IHCY/TIHOPE3UCTEHTHICTIO Ha T/Ti CUHIPOMY TTOJTiKiCTO3HUX SIEYU-
HMKIB Ta MOXJIMBHIA €heKT MiO-iHO3UTOITY SIK CEHCHOiTi3aTopa
iHcymiHy. Yepe3 6 MicLiB JIiKyBaHHSI MiO-iHO3MTOJIOM Y TIO-
enHaHHi 3 MeTpopmiHOM piBeHb TTT BiporinHo 3MeHIIMBCS (3
4,00 & 1,98 mo 2,35 % 1,65 MMO/I1) OPIiBHSIHO 3 MOKA3HUKAMU
B IPYITi XKiHOK, sIKi BAKOPUCTOBYBaIN Jinile MeThopMiH [18].

Tlopanblii mOCHiIKEHHST OLHIOBaIM €(MEKT JIiKyBaHHS
MiO-iHO3UTOJIOM Yy OUTBIIIOl KOTOpTH HalieHTiB. KitiHiuHe B~
MPOOYBaHHS Ha 86 MallieHTax i3 CyOKJIIHITHAM TilIOTUPEO30M
ta AIT, aki orpumyBani 600 Mr Mio-iHO3MTONTY Ta 83 MKT ce-
JIEHY TIPOTSITOM 11IECTU MiCSIIiB, TIPOJEMOHCTPYBAJIO BipOTif-
He 3HwxkeHHs pisHsa TTT (3 4,32 £ 0,06 MMO/n g0 3,12 £
+ 0,09 MMO/x; p <0,001). Kpim Toro, 11i maiieHT! nosino-
MWJIY TTPO 3HaYHE MOKPALIEHHS SIKOCTI KUTTS1, OLLIHEHE 3a J10-
TMOMOTOIO0 Cy0’€KTMBHOTO CUMITTOMAaTUYHOTO TecTy [19].

Omnyo6:ikoBase y 2018 poili JocTimKeHHSI TIPOIEMOHCTPY-
BaJIO €(heKTUBHICTD i Oe3meKy Mpu3HaYeHHSI MiO-iHO3UTOIY
Ta cejieHy y BaritHuX XiHoK. [lamientku 3 pisHem TTT Bin
1,6 mo 2,5 MkMO/mi nomatkoBo otpumyBaiu 600 Mr mio-
iHO3UTOIY Ta 83 MKT ceJieHy YIPOIOBX TePIIIOro Ta APYroro
TpuMecTpiB. Pe3yabratu mokasaay cradiizallilo MOKa3HUKiIB
TTT i BT,, 10 MOXHa PO3LIHIOBATH K NMPOQILIAKTUKY CYy0-
KJIiHiYHOTO rinotupeosy [20].

Oxkpim nomimmenHs piBast TTT, 1110 ¢BimuuTh Mpo mokpa-
IIEHUI CUHTE3 TUPEOIOOYTiHY TUPEOLIUTAMM, MiO-iHO3UTOJ
MO3UTUBHO BIUIMBA€E HAa PiBeHb aHTUTUPEOITHMX AHTUTLT i
3MEHIIIyE aKTUBHICTb aBTOiMyHHOro mporiecy. AlT xapak-
TEPU3YETHCH MiABUILIEHUM DiBHeM iHTepdepoHy v (IFN-y),
SIKUIA CTUMYJIIOE TIPUPOAHI KIITWMHU-KiIepHd Ta JIM(pOIUTH
CD4+ ta CD8+ no cekpeii nutokiny CXCL10. CXCL10 €
BaXXJIMBUM MapkepoM 3ananeHHs L3 [21].

Y HeloaaBHiX TOCIiIKEHHSIX TTOPiBHIOBAJIM TiCTOJIOTIUHI
3pazku 1113 y 310poBUX MALIiEHTIB i3 MaliEHTAMM 3 HE3J10-
SKICHUIMHM BY3JIOBUMU 3aXBOPIOBAHHIMHU, (DOIIKYISIPHOIO
ajieHoMol0 Ta KapuuHomoto 13, 3ocepemkyioun yBary Ha
MOTEHLIMHINA POii MiO-iHO3UTOIY MPU BY3JIOBUX THUPEOIN-
HUX 3axBOprOBaHHsX. JlOCIHiIKEeHHSI BHU3HAYMIIO Mio-iHO-
3UTOJI SIK MOXJIMBUM Mapkep 3o0sikicHoi myxiuHu 113 [22].
[HIIE peTpocneKTUBHE MOCTIIKEHHsT BUBYAIO BIUIUB TIPHU-
oMy 600 Mr MiO-iHO3UTOJTY TIPOTATOM 6 MicSIIiB Ha JOOPO-
SIKICHI By3/IM y TIALIIEHTIB i3 CYOK/TiHIYHMM TiIOTUPEO30M Ta
AIT. ABTOpPM BUSIBUIIN CYTTEBO MO3UTUBHI PE3YJIBTATH 111010
3MeHIIeHHs aiametpa (3 16,72 £ 1,32 mo 12,44 + 1,81 mm) i
KimbkocTi By3miB (3 1,39 + 0,16 mo 1,05 = 0,15) [23].

CyyacHi KJIiHIYHI JOCTiIKEHHSI Bce OiNbllie IMiaTBep-
JKYIOTb KOPUCHICTh MiO-1HO3UTOITY IJIsI TIKYBaHHSI CyOKJTi-
HiuyHOTO rinoTupeo3sy [24, 25]. Lleit miaxin 103BoJIs€ YHUK-
HYTH ITPOTPECYBaHHSI SIBHOTO TilTOTUPEO3y Ta CIIOBIIBHUTH
MoYyaToK abo BinTepMiHyBaTH 30ibIIIEHHS 03U TTOCTIHHOT
TOPMOHAJILHOI Tepamii y 1KX Malli€HTIB, pO3LIMPUBIIMU Te-
pareBTUYHEe BUKOPUCTAHHS Mio-iHO3UTOINY Ta (hopMytoun
MOJANIBIII KJIiHIYHI JOCHTIIKEHHS 100 JiKyBaHHS CYyOKJTi-
HIYHOTO TilIOTUPEO3Y.

BucHoBKkMU

1. Cepen 98 obCcTeXKEHUX MALIIEHTIB i3 CYOKTiHIYHUM Ti1o-
THPEO30M, HAAMiPHOIO MAaCOIO Tijia a00 OXXMPiHHSM Ta aBTO-
iMyHHUM THpeoinuToM y 89 (90,81 %) Bim3HauaBcst medimr
BiTamiHy D.

2. byB BusIBIeHMIT HEraTUBHUI KOPESLIMHUI 3B’S1-
30K Mix piBHem 25(OH)D Tta piBHem anTtutin mo TITO
(r=-0,189, p <0,05).

3. [Ipu3HaueHHS MiO-iHO3UTOIY pa3oM 3 BiTaMiHOM D
MPU3BEJIO 10 BiporigHoro niaBuileHHs BMmicty 25(OH)D y
CHpPOBATLi KPOBi, MOKpallIeHHsI (PYHKIIOHAJIBLHOIO CTaHYy
IIATOTIOAIOHOT 3aJ103U, a TAKOX 10 3HUXKEHHSI TUTPY aHTU -
tiz go TT1O Ta innekcy HOMA.

Konduaikt inTepeciB. ABTOpM KOHCTATYIOTh BiICYT-
HiCTh KOH(DIIKTY iHTepeciB Ta BiacHOi ¢piHaHCOBOI 3a-
LiKaBJICHOCTi TIpM BUKOHAHHI pOOOTM Ta HaMMCaHHI
CTaTTi.

BHecok K0:KHOro aBTopa y HamucanHs crarti: [laccu-
ko H.B. — KoHUeNuis Ta OM3aliH DOCTIiIKEeHHS, Kpu-
TUYHUI OIJISIA CTaTTi, OCTaTOUYHE 3aTBEPIKEHHS CTaTTi;
Kyavuincoka B.M. — 306ip naHuMX, aHai3 Ta iHTeprpeTarlist
JIAHUX, HanucaHHs ctaTTi; Kadybeus C.B. — aHaji3 Ta iH-
TepripeTallis JaHUX, HAITMCAHHS CTATTi.
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Myo-inositol supplementation in women of reproductive age with subclinical hypothyroidism
and obesity on the background of vitamin D deficiency

Abstract. Background. In recent years, thyroid diseases occupy the
top places in the structure of the endocrine pathology. There exists a
tight functional relationship between the thyroid and reproductive
systems, which leads to a high probability of the development of
combined disorders in one of these links of homeostasis. The prob-
lem of reproductive health disorders is of particular concern around
the world and is relevant to the study of the impact of thyroid dis-
eases on both fertility and pregnancy, especially in conditions of co-
morbidity. The purpose of the study was to investigate the effect of
myo-inositol on the reproductive function of women with subclinical
hypothyroidism on the background of autoimmune thyroiditis and
obesity. Materials and methods. The study included 98 patients aged
18—40 years with subclinical hypothyroidism, overweight, or obesity
on the background of autoimmune thyroiditis. They were randomly
subdivided into two groups. Patients of the first group (n = 49) before
the basic treatment received myo-inositol at a dose of 2000 mg/day

and cholecalciferol at a dose of 2000 1U/day. Patients of the second
group (n = 49) before the basic treatment received only cholecal-
ciferol at a dose of 2000 1U/day. Results. Vitamin D deficiency was
observed in 90.81 % of women with subclinical hypothyroidism, and
vitamin D insufficiency in 9.19 %. A negative correlation was found
between the level of 25(OH)D and the level of TPO-Ab (r = —0.189;
p < 0.05). There was a weak negative correlation between the level
of 25(OH)D and the level of the HOMA-IR (r = —0.168; p < 0.05).
The administration of myo-inositol together with vitamin D led
to a significant increase in the content of 25(OH)D, as well as to a
decrease in the titer of TPO-Ab. Conclusions. The positive effect of
myo-inositol drugs together with vitamin D on the functional state of
the thyroid gland, on the level of TPO-Ab and HOMA-IR in women
of reproductive age with subclinical hypothyroidism and obesity has
been established.

Keywords: subclinical hypothyroidism; myo-inositol; vitamin D

Tom 17, N2 5, 2021

www.mif-ua.com, http://iej.zaslavsky.com.ua 81



() ® - . -
U Eﬂ OpUriHAAbHI AOCAIAXKEHHS
/Original Researches/

International Journal of Endocrinology

VK 616.24-002-06:616.444-053.2 DOI: https://doi.org/10.22141/2224-0721.17.5.2021.241527

CopokmaH T.B., Makaposa O.B.
BYKOBUHCHKI ACDXKABHU MEAVMYHWI YHIBEpCUTET, M. YepHiBLi, YkpaiHa

BrnAnMB NOAHOT HEAOCTATHOCTI HO Nepeobir peKypPeHTHOI
pecnipatopHoi iHpeKLii B AiTen, 9Ki MeLLKAlOTb
y nopoaePiuMTHOMY perioHi

Pe3tome. AkTyanbHicTb. Hacnigkom fegiunty viofy € 3HUXeHHs cekpeLil TupeoigHuX ropMoHIB, Lo He-
ratmMBHO BMMBAE Ha iMyHHY CUCTEMY 3 PO3BUTKOM COMAaTUYHUX Ta CXWUJIbHICTIO O HYacTuX PecripaTtopHUX
3axsoptoBaHb. MeTta: BuB4nTH KioaHY 3a6e3MeYeHiCTb OpraHiamy AiTeu i3 PeKypeHTHUMU pecripaTopHUMn
iHpekyismu (PPI) wnsxom gocnigxxeHHs1 opraHighikoBaHoi Ta HeopraHi4Hoi ppakyivi viogy B cupoBatyi KpoBi
Ta ekckpewyii iogy 3 ceydero. Matepiann ta metogu. [ocrnigxeHHs1 MPpOBOANIIOCS METOLOM MPOCTOI BUOIPKU
3 ypaxyBaHHSIM OCOBJIMBOCTEV KITIHIKU pecripaTtopHOro 3axBoproBaHHs. [poBeaeHo KiiHIYHO-1abopaTopHe
Ta IHCTpyMeHTaslbHe obcTexeHHs 60 gitevi Bikom Big 3 o 11 pokis i3 giarHodom PPI. [Jocnigxysann KoH-
LeHTpadito viogy B cedi, piBeHb HeOpraHi4YHoOro vi opraHicpikosaHoro viogy y kKposi. Pesynbratn. Y KiiHi4Hivi
KapTuHi crioctepiranucs Tmnosi 4nas PPl cumnTomu iHTOKCHKayii, TmxoMaHka T1a KatapasibHi cumntomu. Y
AiTent i3 TSXKuM nepebirom PPl 4iTKO MpoCcTexXyeTbCA 3HUXXEHHS PIBHA nokasHuka viogypii go 57,34 mkr/n
(p < 0,05), BmicTy 3aranbHOro ¥ opraHigikoBaHoro viogy y kposi — Ha 31,121 39,11 % (p < 0,001) BignosigHo.
lMpn ybOMy KOHUeHTpaLia HeopraHidHoro viogy 6yna siporigHo suLloto (p < 0,001). Taki pesynbtatv ceig4atb
rpo «HernpasuiibHUI» CYOKIITUHHWA PO3MNOAIN vody Ha gpakyii npu 3anaibHOMy poyeci, 3yMOB/IEHOMY
PPI. Y gitevi i3 BusBAeHUM VOQHUM [e®iunTOM Big3Ha4yaeTbCsl 6inbLu TsSXKui nepebir PPl. BuasreHo no-
MipHO HeraTuBHWI 3B’SI30K PiBHSI opraHichikoBaHoro ta HeopraHidHoro viogy (r = —0,515, p < 0,05) i npsamuii
3B’I30K MK KOHLeHTpauieto 3arasibHoro vi oprarigikosaHoro viogy (r = 0,899, p < 0,05) y kposi. BUCHOBKM.
lMepebir PPl B nayieHTiB i3 MOAHUM AEIUNTOM XapaKTepu3yeTbCsl 3pOCTaHHAM PiBHS HEOPraHi4Horo ogy,
BHUXKEHHSIM PIBHS1 OpraHighikoBaHOro ta 3arasibHoro viogy. lornnbneHHs ynx 3MiH KOPestoe 3 TAXKICTIO pec-
nipaTtopHOro 3axBOpPOBaHHS.

Knto4oBi cnosa: gitv; gegiumt viogy; peKypeHTHI pecripatopHi iHgbeKLii; opraHighikoBaHWii i HeOpraHidHWi riog

Bctyn

CphorosiHi /UIsi BU3HAYEHHSI TOBTOPHUX pecHipaTtop-
HUX 3aXBOPIOBAaHb BUKOPUCTOBYETBCS MOHSITTS «recurrent
respiratory infections» (peKypeHTHI pecITipaTopHi iH(peK-
uii (PPI)) [1]. Yacri roctpi PPI npuramanHi Hacammepes
IiTSIM paHHBOTO BiKy 3 HEAOCTaTHIM iMyHiTeToM. IMyHHa
cUcTeMa HEMOBJISIT XapaKTepU3YEThCSI HASIBHICTIO MACUB-
HOIO T'yMOpPaJbHOTO iMyHITeTy, 110 3a0e3MeuyeTbcsl Ma-
TepUHCHKIMU aHTUTLIAMU, He3pioio (PYHKIIEIO 1 aKTH-
Balli€l0 BJIACHUX IMyHHMX KJIITUH, IMyHHOIO BiJITOBiIII0
3a Tunom Th2 [2]. HaliBu11oi akTUBHOCTi T'yMOpajbHUIA i
KJTITUHHUI iIMyHITET TOCSITa€ JIUIIEe Ha 5—6-My POLIi KUTTS.

OpHak y OesIKMX JIiTeid J03piBaHHS iIMyHHOI CUCTEMU pO3-
TMOYMHAETHCS Ti3HO, TOMY BOHU MalOTh HE3pily CUCTEMY
aHTUiIH(EKIIAHOI Pe3NCTEeHTHOCTI, IO TPOSBISIETECT Y
PPI [3].

Benukuii BruiMB Ha opraHi3M, 30KpemMa Ha iMyHOJIO-
riYHy peakKTUBHICTb, YUHUTH OE(IllUT 1Oay, OCOOJIMBO B
HaceJIeHHs, sKe IIPOXUBAE 3a YMOB MOIHOI eHaeMil [4].
IMopylieHHs, 110 BUHNKAIOTh yepe3 aediuuT oy (J1M),
YacTO HEe MalOTh SICKPaBUX 30BHIIIIHIX O3HAK, [POTE € MPU-
XOBAHOIO TPUYMHOIO 0araTbOX 3aXBOPIOBAHb.

3a pesyabraramu 3arajibHOHAILIIOHAJBHOIO TOC/iIKEeH-
HSl CIIOXMBAHHSI HACEJIEHHSIM MiKpPOHYTPIEHTIB, TPOBE-
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neHoro B 2002 p. IHCTUTYTOM €HIOKPMHOJOTII Ta 0OMiHY
pevoBuH iM. B.I1. Komicapenka ta IHCTMTYTOM TirieHn
npaii HAMH VYkpainu 3a nintpumku dutsdoro (GoHay
OOH (IOHICE®), moxHa cTBepmXyBaTH, 110 aediluT
lony € akTyaJqbHUM IS BCiel TepuTopii Ykpainu [5]. Ha-
ciigkoM IU € 3HVKeHHS ceKpelii THPEOiTHUX TOPMOHIB,
1110 HEraTUBHO BIUJIMBAE HAa IMyHHY CUCTEMY 3 PO3BUTKOM
COMATUYHUX Ta CXUJIbHICTIO 10 YACTUX PECIlipaTOPHUX 3a-
XBOPIOBaHb [6, 7].

[IuTononioHa 3ano3a (LI[3) — exuHa GiosoriuHa cuc-
Tema, 110 YNHUTh TOPMOHAJIbHUI BIIMB Ha BCi BUIU OOMi-
HY PEYOBHMH B OpTaHi3Mi, CIIpUSIOUM afanTallii 10 3MiHHUX
(hbaKTOpiB HABKOJIUIIIHBOTO cepeaoBuilia. I1pu xpoHiuHOMY
U 3HIKeHA mpomyKuist TopMoHiB 1113 3ymMoBIIOE mpH-
THiY€HHSI KJIITUHHOI Ta TyMOpPaJIbHOI JJaHOK Hecrenudiu-
HOro 3axucty opraHizmy [8]. IIpu LIbOMY CKOPOYYETHCS
TPUBAIICTh XUTTS B-7TiM(pOINTIB i 3HUXKYETBCS CeKpellist
AHTUTJI, 1O MPU3BOAUTH [0 TaJibMyBaHHSI aKTUBHOCTI
MPUPOIHUX KIIITUH-KIJIEPiB, SIKi BilirpatoTh rOJOBHY pOJb
y MPOTUiH(MEKIIHHOMY 3aXHUCTi.

3 oramy Ha Te, 1o 3axiTHUU perioH YKpaiHM BBaxkKa-
€TbCSl HAMOIIbII €HJEeMIYHUM 1100 300a yepe3 KJliMaTo-
reorpacdiuHi 0coOaUBOCTI (ropu, Mepearip’si, piBHUHU), y
2000—2005 Ta y 2018—2020 pp. Oyau mpoBeneHi CKpUHiH-
TOBi JOCJiIXKeHHST BMICTY oIy B cedi IiTeil pepepeHTHUX
TPYII, SIKi IIPOXUBAIOTH Yy Pi3HUX KiIiMaTo-TeorpadiqHmx
30Hax YepHiBeubkoi obsacTi. JdocaimkeHHsT BCTAaHOBUIN
Ha Tepurtopii YepHiBenbkoi 007acTi 30HU Jerkoro (piB-
HUHHAa 30Ha Ta M. YepHiB1i) Ta cepeaHboro (repenrip’s Ta
ripcbka 30Ha) crynens 1M [9].

3 orisiy Ha Te, 10 PO3BUTOK iH(EKIIIHHOTO Mpoliecy Ha
T1i XpoHiuroro A npu3BOIUTh IO GUIBLI TSXKKOTO repe-
0iry OCHOBHOIO 3aXBOPIOBAHHS, CXWIBHOCTI 0 PeLMANBIB
i PO3BUTKY YCKJIQJIHEHb, BaXJIMBUM € BU3HAUEHHS BILIMBY
U Ha uacroty Ta nepe6ir PPI. Y Bunaaxy JIU murononi6-
Ha 3aj103a TIIa€TbCsl XPOHIYHIN TinmepcTUMYJIsLIii BHACITI-
JTOK 3HUXKEHHSI iHTpaTUpeoinHoro myy ioay [10].

Mera aociimKeHHs] — BCTAaHOBUTHU O/IHE 3a0e3meueH-
Hs1 opraHismy niteil i3 PPI muisixom mocmimkeHHsST opra-
Hi(hikoBaHOI Ta HEOpraHiuHoI (paxiliii Moay B CMpPOBATLIi
KpPOBI i1 eKcKpellii fiony 3 ceyeto.

MarepiaAn Ta meToamn

JocaimKkeHHsT IIPOBOIMIOCS METOIOM IIPOCTOI BH-
OipKM 3 ypaxyBaHHSIM OCOOJMBOCTEN KIIIHIKM pecIipa-
TOpHOTO 3axBopioBaHHs. [IpoBeaeHo KiiHiUHO-Tabopa-

TOpHE Ta iHCTpyMeHTallbHe 00cTexXeHHs 60 miTeit Bikom
Bix 3 mo 11 pokiB 3 miarHo3oMm PPI BimmoBigHo mo YHidi-
KOBAHOTO KJIiHIYHOTO MPOTOKOJY MEPBUHHOI, BTOPUH-
HOi (cmemiasizoBaHOi) MEIWYHOI ITOIOMOTH ITOPOCINM
Ta faitsaM «[pum» [11]. Bipyconoriune gociiaxxeHHs TIpo-
BOJMJIOCH METOJaMU I10JIiMepa3Hoi JIAHLIIOTOBOI peakilii
(TIJIP) Ta imyHO(DEpMEHTHOTO aHaTi3y B BipyCOJIOTiUHil
nabopatopii o6sacHoi CEC. PiBeHb BHYTPilIHBOKJTITUH-
HOTr0 HEOPraHiYHOro i1 opraHihikoBaHOTO omy Yy KpOBi
BU3Havau 3a Metoaukoro [12]. KinbkicTh opraHidiko-
BaHOro (IoB’s3aHOro 3 OiKaMu) MOAy pPO3paxoByBaIu
3a pi3HUIIECIO BMICTY 3arajJbHOIO Ta HEOPTaHIYHOTO HOIY.
BwMmicT iiony B ceui BU3Hayaiu 3 BUKOPUCTaAaHHSIM MiKpO-
MmeToauku [13].

[Au3ailH  nmociigxeHHsT TiepeadayaB  JAOTPUMAHHS
OPUHIUIMIB KOHQIOEeHILIHOCTI, KOHIEeMil iHpopMoBa-
HOI 3rofy Ta ypaxyBaHHsS ocHOBHUX 1ojioxkeHb GCP ICH
Ta [enbcMHCHKOI neKiapallii 3 0ioMeIUYHUX TOCTiIKEeHb,
Jle JII0MHA BUCTYMAE iX 00’€KTOM, Ta HACTYITHUX ii repe-
rsaiB (Ceyi, 2008), KonBenuii Pagu €Bponu rnpo mpa-
Ba mioauHu Ta OiomemuumHy (2007 p.) Ta MO3UTUBHUL
BUCHOBOK JIOKQJIbHOI KOMicii 3 OioMeInUHOI €TUKH TIpU
YepHiBelbKili 00acHii nuTsA4iii JikapHi (mpoToko Ne 8
Bin 14.02.2020).

CTaTUCTUYHUIT aHaTi3 pe3yabTaTiB JOCTiIKEeHHS Mpo-
BOIWJIY 3a JOIIOMOT0I0 KOMIT 1I0TepHUX ITporpaM Excel for
Windows ta Statistica 10.0 for Windows 3 BUKOpUCTaHHSIM
METO/IiB BapiallilfHOI CTAaTUCTUKMU.

PesyAbTaTH

Cepen ycix obcrexxeHux xgopux rpun A (H3N2) min-
tBepawn B 33 ocib (puc. 1).

VY KJliHiUHI KapTUHI Big3Havaauch TUMoBi 1y PPI
CUMIITOMU iHTOKCHKAIIii, JIMXOMaHKa Ta KaTapalibHi
cumnrtomu (puc. 2, 3). ¥ 10,2 % niteit PPI nepe6ira-
Ja 0e3 KaTapaJdbHUX SIBUIL. B OCHOBHOI 4yacTKu AiTei
BiZ3Hayajaach HAasSBHICTb CUMIITOMIB PpUHO(GAPUHTITY.
[3071bOBaHa CUMIITOMATUKa PUHITY peecTpyBajach y
23,3 %. 3a cTymeHeM TSKKOCTI KaTapajlbHOIO CHH-
IPOMY IiTU PO3IMOAIMUINCS HACTYITHUM YUHOM: JieT-
Kuii cryminb — 23,3 %, cepenniit — 43,3 %, TIXKUIT —
33,3 %.

AHaJli3 BUpaXXeHOCTi TMXOMaHK! MOKa3aB, 110 B OLTbIIT
HiXX IIOJIOBMHI BUMAAKIiB CIOCTEPIrajiocsl MiIBUILEHHS
Temrieparypu Tijna 1o 38—39 °C, e B TpeTuHi — a0 39—
40 °C, a B peluTH XBOpKX aboO TeMrieparypa Tija OyJia cyo-

Fpun A (H3N2) 33 I
Fpun B purogapnsris | T -
4 i
PuHoBipyc 4
Bokagipyc
Kasipy 2 Bea karapy -10,2
MeTanHeBMOBipyc 2 P ‘ . ‘ . ‘ .
o 5 10 15 20 25 30 35 0 10 20 30 " 40 50 B0 70
KinskicTe
PucyHok 1. Pesynbtar Bipycosnori4Horo PucyHok 2. Yactota karapasnbHoro
AOCNigXXeHHs giTen cuHpapomy
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(GeOpusIbHOI, abd0 CIIOCTepiraBcsl TIMMOTEPMIYHUI CHH-
JIPOM.

KoxHa necsta TUTUHA CKap>KUJIach Ha TOJJOBHUI OLJTb.
AJe 11i 1aHi € Cy0’€KTUBHUMU, OCKIJIBKY IiTH MOJIOAIIIOTO
BiKy He 3aBXIU MOXYTb AUMEpeHIiloBaTU CBOI BiT4yTTs.
Tomy HaifyacTiiie roJoBHUM Oilb OyB BUSIBICHUI Y OiTeit
CTapuIOTo MIKIJILHOTO BiKYy.

3aJieXkHO Bil OIHOrO 3a0e3IeueHHs BCi MallieHTH Oyu
po3nomiieHi Ha aBi rpynu. Kpurepiem posIomiiy mamieHTiB
Ha Tpynmu OyB CTyNiHb MOJHOrO 3a0e3MeYeHHs OpraHi3Mmy,
SIKAI OLIIHIOBABCS BiAIOBIIHO IO Pe3yJbTaTiB BU3HAYCHHS
oy B ceui i BUBUeHHS MemiaHu fomypii (Me): I rpyma — 26
niteit i3 PP1 ta ontumanbHuM HoqHUM 3a0e3MeueHHsIM (Me-
niaHa ionypii craHoBua 157,47 [111,64—172,85] mxr/m); 11
rpyna — 34 nqutuHu 3 PPl Ta HemocratHiM HiomHUM 3a0e3-
neyeHHsIM. MeniaHa iiomypii cranoBuia 57,98 [38,65—97,65]
MKT/JI, 1110 CBiTYUTH Mpo AedilmT ifomy B opraHi3mi (Tada. 1).

V mpoueci nMpoBeneHoro AOCHIIKEHHS MpyM BUBYEHHI
omHoro 3abe3nedyeHHs mauieHTiB 11 rpymu 3 PPI Big3Ha-
Ya€eTbCs TEHACHLIS 10 3MEHIIEHHS KOHIIEHTpaLlii JaHOTO
MiKpoejieMeHTa B cedi Ha TJIi TSXKKOCTI OCHOBHOTO 3aXBO-
proBaHHs. Tak, Ipu cepeAHbOTSKKOMY Tepebiry PPI memi-
aHa oaypii 6yira Ha piBHiI 76,26 MKT/J, 110 JOBOIUTDL Ha-
ABHicTb TToMipHOTO V. V miteit i3 TsokkuM miepe6irom PPI
YiTKO MPOCTEKYETHCS 3HUKEHHSI PiBHS MOKa3HUKaA Momypii
1o 57,34 mxr/n (p < 0,05), Toni K y AiTei i3 JeTKUM Tie-
pebirom PPI, HaBmaku, Oinblla yacTka Maja JOCTaTHil
piBeHb ifonmy Ta MeniaHa fomypii ctaHoBmia 112,93 Mkr/n
(p <0,05).

V MexaHizMax pO3BUTKY HOmoAe@illMTHUX 3aXBOpPIO-
BaHb BEJIMKE 3HAUEHHsI MalTh 3MiHU IHTPATUPEOINHOTO
nyJy ioay. B ymoBax 1o0CTaTHbOTO HOIHOTO 3a0€e3MeUeHHs
BECh iHTPAaTUPEOINHUI MOM pO3IOAUICHUII Ha TaKi 0ioXi-
MiuHi ¢paxilii: BeJiMKa yacTKa ioay npeacTaBieHa opraHi-
(biKOBaHUM i 3araJibHUM HOI0M, HEBEJIUKY KiJbKiCTh CTa-
HOBUTb HEOpraHiuHuii oz [S].

3 1i€ro MeTor /U BUBYEHHS MOMHOT 3a0e3MeuyeHOCTi
NIITEN TPyM CIOCTEPEXXEeHHs OyJIO MPOBEACHO TOCTiIKEH-
HsI BMICTY 3arajbHOTO MOMy i ioro Mmoaaablioro BHYTPIllI-

40-41

I

0 10 20 30 40 50 60
%

39-40

38-39

37-38

PucyHok 3. Po3nogin pitevi 3a nokasHukamm
Temrieparypu Tina

HBOKJIITUHHOTO PO3MOAiTy Ha ¢pakiiii (opraHicpikoBaHui
i HeopraHiYHUI f1011) Y KPOBI, SIKE OILIIHIOBAJIM 3aJI€3KHO BiJT
TSKKOCTI KJTiHiYHOTro nepeoiry PPI.

3a pesyJabTaTaMu AOCJIiIKEHHSI BCTAHOBJIEHO, 1110 B [i-
teit i3 PPI BMicT 3aranbpHoro i opranicikoBaHoro ioay B
KpoBi € BiporigHo HuxxyuM (Ha 31,12139,11 % (p <0,001)
BiJIMOBIAHO) MOPiIBHSHO 3 I'PYIOI0 310poBUX AiTeid. [1pu
LIbOMY KOHIIEHTpAallisl HEOpraHiYHOro ody OyJia Biporia-
Ho Buiomw (p < 0,001). Taki pe3ynbsraT CBiZ4aTh PO «HE-
MPaBUJIbHUI» CYOKIITUHHUI pO3Moia Hoay Ha (pakuii
pu 3anajbHOMY IIporeci, 3ymoBiaeHoMy PPI (Ta6:. 2).

O6roeopeHHs

B MexaHizMax po3BUTKY HogodedillUTHUX 3aXBOPIO-
BaHb BeJIMKE 3HAYEHHSI MalOTh 3MiHU iHTPATUPEOITHOTO
nyay iony. BusHayeHHS1 KOHLIEHTpallil oy B IEIOHY-
J0OYMX TKaHMHAaX, KPOBi, a TAKOX BHYTPIITHbOKIIITUHHUL
PO3MOIiJ iHTPaTUPEOIMHOTO IyJIy Oy Ha IOro opraHiy-
Hi i HeopraHiuyHi (pakilii Bizoopaxae eKCIIO3UIIiI0 1IbO-
ro eJIeMeHTa TPOTSTOM TPUBAJIOTO Yacy, 110 Moxe OyTh
IHAUBIAYaJbHUM IOKa3HMKOM OOMiHY 1oy B OpraHi3mi
monuHu. lle Mae Benuke 3HauYe€HHS! MPU OLIHII CTaHY
310POB’sl HACEJIEHHSI, SIKE MPOXUBAE B yMOBaxX HOTHOTO
nedinuty [14].

VY Bumanky iogHoro nediuuty I3 mimmaerncs
XPOHIYHIN TimepcTUMYJISALii BHACIIZOK 3HUKEHHS iH-

Ta6nuys 1. MepgiaHa viogypii B gitev i3 PPI, Me (Q25-Q75)

: — - A A 5
Mepe6ir PPI :I::Hb eKcKpewii ;(:f:gls cevyero (MK;/.;_),gI;IanICTb .nrrt:v(l) ; f;)gg N(Iﬁ :Ir‘/)_#)y
TaxKKuWiA (N = 14) 0 71,4 28,6 0 [33,1557_’2;1,21]*
Cepegtii (n = 26) 0 38,4 30,7 30,7 [40,8553’12069,23]*
Nerkuit (n = 20) 0 0 35,0 65,0 [58,8181—2;,2123,43]*

Tpumitka: * — pi3HULS MiDK MoKasHUKaMu y rpynax € siporigHoro (p < 0,05).

Tabnuys 2. lNoka3HUKU BHYTPILLUHbOKJIITUHHOIO po3rnoAiny vioay B Aiteu i3 PPI, Mkr/r

Aitn 3 PPI 3p0opoBi gitn
lNMoka3Huk (n = 60) (n=17)
HeopraHivHuit riog 11,33 [10,43-13,92]* 7,89 [7,14-8,03]

OpraHicikoBaHui 1iog

107,21 [91,12-129,47]"

137,11 [130,45-140,89]

3aranbHuii 1iog,

116,87 [109,45-136,33]*

147,14 [142,71-158,67]

lpumitka: * — p < 0,001.
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TPaTUPEOIMHOro MyJay Moy, 110 3a YMOBM HETPUBAJIOi
nii Bene no audysHoro 30inpmeHHs Beiel I3, Toni sk
TpUBaJMUi BIUIMB IPU3BOAUTH 10 YTBOPEHHS BY3JI0OBO-
ro 3o06a [15, 16].

3MiHa BMiCTy i HeNpaBUWIbHUI CYOKJIIITUHHUI PO3MO-
IiT #iogy B OpraHi3Mi CympOBOIXYIOTbCSI MOPGHOCTPYK-
TypHOlo TiepedynoBoto TkaHuHu LI[3. B ymoBax iiogHo-
ro nediluTy rinepria3oBaHUiA emiTeliil 3a71031 BTpayae
30aTHICTh OpraHi(ikyBaTu 10, BHACIIIZOK YOTO 301IBIITY-
€ThCS KOHUEHTpAllisd iHTPAaTUPEOiTHOTO HEOPTraHiYHOTO
omy, 110 MPU3BOAUTH M0 PO3BUTKY TiMOTUPOKCHUHEMII i
3HUXXEHHSI TTPOTUiH(MEKIIHOrO 3aXMCTy OpraHi3My JIu-
TuHuU [17].

VY HaioMy nOCHiIKeHHI BCTAaHOBJIEHO, 1110 B JiTei i3
BUSIBJIEHUM HOAHUM nAediluTOM BiA3HAYAETbCs OLIbII
Tskkuii miepebir PPI. Tlpu mpoBemeHHI KopesiiiiHOTO
aHaJIi3y BUSIBJIEHUX 3HAYEHb Y TITEH i3 TSOKKUM Mepedirom
PPI BcTaHOBI€HO TiCHMI B3a€EMO3B’ 130K 3MiH BMiCTY BHY-
TPILTHBOKJIITUHHOTO TTyJTy MOy Y KPOBIi 3 TSKKICTIO MaTO-
JIOTiYHOTO TIpoliecy. 30KpeMa, BUSIBIEHUI MOMipHO Hera-
TUBHUIA 3B’I30K PiBHS OpraHi(pikoBaHOTO i HEOPraHIYHOTO
oy (r=-0,515, p <0,05) i npsiMuii 3B’SI30K Mi>K KOHLICH-
Tpalli€lo 3arajibHOTO i opraHidikoBaHoro ony (r = 0,899,
p < 0,05) y xpoBi. BinzHaueHO TeHACHIIiIO 10 3HUKEHHS
3arajibHOl i1 opraHidikoBaHol ¢pakiii ioay i MoMipHOTO
MiIBUIIEHHS KOHIEHTpallii HeOpraHivyHOTO omy B opra-
Hi3Mi IiTei.

BuCHOBKM

1. V nite#t HaityacTile Bi3HAYA€ETHCS JIETKUI Ta ce-
PEIHBOT TIXKKOCTI Mepedir peKypeHTHOI pecripaTOpHOl
iHpeKIii.

2. 3abe3reueHicTh OpraHi3aMy MoI0M JeTepMiHYE TSIK-
KiCTh mepediry peKypeHTHOI pecIipaTopHOi iH(eKIIii.

3. Tlepebir pekypeHTHOI pecripaTopHOi iH}eKIii
B MALi€HTIB i3 MOAHUM nedilluTOM XapaKTepHU3YEThCS
3pOCTaHHSIM PiBHSI HEOPTraHiUHOTO MOMY, 3HUXEHHSIM
opraHi(pikoBaHOTO Ta 3arajibHOTO MOy, MOTJUOJICHHS
LIUX 3MiH KOPEJIIOE 3 TSKKICTIO peclipaTOpHOIo 3aXBO-
pIOBaHHS.

Konduaikr inrepeciB. ABTOpM 3asIBISIOTH PO BifCYT-
HicTb KOH(JIIKTY iHTepeciB Ta BjaacHOi (iHaHCOBOI 3alli-
KaBJICHOCTI ITpU MiATOTOBII JaHOI CTATTi.
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TI.V. Sorokman, O.V. Makarova
Bukovinian State Medical University, Chernivtsi, Ukraine

The effect of iodine deficiency on the course of recurrent respiratory infection
in children living in the iodine deficient region

Abstract. Background. The consequence of iodine deficiency is
a decrease in the secretion of thyroid hormones, which adversely
affects the immune system with the development of somatic and
predisposition to frequent respiratory diseases. The purpose was
to investigate the iodine supply of the body of children with recur-
rent respiratory infections (RRI) by studying the organification
and inorganic fractions of iodine in the serum and excretion of
iodine in the urine. Materials and methods. The study was con-
ducted by simple sampling, taking into account the characteris-
tics of the clinic course of respiratory disease. Clinical and labora-
tory and instrumental examination was performed in 60 children
aged 3 to 11 years with a diagnosis of RRI. The concentration of
iodine in urine, the level of inorganic and organification iodine
in the blood were studied. Results. The clinical picture presented
with the symptoms of intoxication, fever, and catarrhal symptoms
typical of RRI. In children with severe RRI experienced a clear
decrease in the iodine level to 57.34 pg/I (p < 0.05) and a decline

in the blood content of total iodine and iodine organification by
31.12and 39.11 % (p < 0.001), respectively. The concentration of
inorganic iodine was significantly higher (p < 0.001). Such results
indicate a “wrong” subcellular distribution of iodine into fractions
in the inflammatory process caused by RRI. The children with
detected iodine deficiency demonstrated a more severe course
of RRI. There was a moderately negative relationship between
the levels of organification and inorganic iodine (r = —0.515;
p < 0.05) and a direct relationship between the blood concen-
trations of total and organification iodine (r = 0.899; p < 0.05).
Conclusions. The course of RRI in patients with iodine deficiency
is characterized by an increase in the level of inorganic iodine,
a decrease in organification iodine and total iodine, the deepe-
ning of these changes correlates with the severity of the respira-
tory disease.

Keywords: children; iodine deficiency; recurrent respiratory in-
fections, organification and inorganic iodine
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