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Buxoputs 6 pasis Ha pik

Bupanns npusHayeHe [yt MEAMYHMX YCTAHOB Ta jTiKapis. Posnoscio-
JDKYETBCS1 Ha CeMiHapaXx, KOH(bepeHIIis:

TeMaTHKU. Matepiamm ApyKyloThcs aiHCHKOIO Ta POCIIChKOIO
moBamu. Pefaxiiist 3amumiae 3a co6010 IIPaBo pefaryBaTy HajaHi
matepiann. [ToBHe a6o YacTKOBe BiATBOPEHHs OMy6miKoBaHMX
MarepialiB MOX/IMBe /IMIIe 32 3TO0I0 pefakii. IIpyu Buxopucranui
MaTepiasiiB IOCHIaHHA an «[liaber Oxupinaa Mera6o-
NiYHMIT CUHAPOM» € 060B’s13K0BUM. BifmoBiganbHicTs 3a Z06ip Ta
BUK/TJIeHHA (aKTiB y CTATTAX HECYTh ABTOPH, 32 3MICT Ta 0pOpM-
neHHA iHopManii C co6u — 3amMoBHMK. Marepianm
3i sHakoM ® JIpyKyOThCA 3 PpexaMy. 3HaKOM m [TO3HAYeHa
iHdopMarist po iKapchKi 3ac06M YISt MEMYHUX NPALIBHUKIB.
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LLlaHOBHI Koneru!

[Hobirae kiHus nepwa nonosuHa 2026 poky, AKMA po3noyaBcs gyxe BaxKUMM
BMNpOobyBaHHAMM ANS BCIEN KpalHM i, 3BICHO, AN BCIX MeAUYHUX NpaLIBHUKIB,
He3aneXHo Bif creuianizauil Ta 3HaxooxeHHs. OgHak, He3Ba)at4ym Ha BCIO
TpariyHicTb 0bCTaBMH, M1 NPOAOBXYEMO NpaLLOBATH, HABYATUCS |, LLLO HAKIO10-
BHilLle, NIKYBATWU HaLLMX NaLIEHTIB.

Mu ny>xxe BAAYHI BCIM KofleraMm, siki B3aAM akTUBHY y4acTb Y WOPIYHIN KOH-
bepeHuii YkpaiHcbkoT giabeTonoriyHoi acouialil, sk besnocepenHbo y JIbBoBI,
Tak | oHNanH. Ak 3aBxan, Bawa 3auikaBneHicTb Ta NiATPUMKE 419 HAC OyxXe
NPUEMHI Ta BaXX/INBI.

B HoBOMY HOMepI HaLLOro XypHany nponoHyemo Balwin yBasi uikasi opuri-
HaNbHI LOCNIAXKEHHS HaWMX BYEHWUX | po3bip KIHIYHOMO BUNagka. Ak 3aBxan,
HamMaraemocst He 0bMexyBaTUCH TiNIbKM HAYKOBOI Ta KJIHIYHOK CKIag0BUMM
KypHana Ta nponoHyemo Bawwin ya3i nybnikalito Woao BnavBy TBOPIB MUCTeLTBA
Ha Hallle CNPUIHATTA CBITY Ta NOAIA HABKOMO Hac.

[o3sonbte nobaxatn Bam, gopori koneru, Binbll CAOKIMHUX Ta NPUEMHMX
NITHIX MICAUIB, BIANOYMUHKY, CAINKYBaHHS 13 PIAHMMM Ta APYy3sSMM | CNOAIBAOCH
Ha 3yCcTpiyi BOCEHMU.
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JlakTaTanymos y XBopux Ha LyKpoBuii fiabetT m ManbpkoBcbkuii b. M., Tanymko O. A., [ymeniok M. L.

YIK: 616.379-008.64:612.015.32
JTakTaTanuao3 y XBOpUX Ha yKpoBuii giabert:
MiarHOCTMKA Ta NIKyBaHHA

Manbkoscbkuit b. M., I'anymiko O. A., I'ymenrox M. L.

https://doi.org/10.57105/2415-7252-2026-3-01

Pestome

Jlaxmamayuoo3 — e HecneyudiuHuil CUHOPOM, WL0 PO3BUBAEMBCS 3a PAOY MANKUX 3AX60PIOBAHD, KOLU
CINBOPIOIOMbCA NepedymMosu OIS NidBULLEHO20 YIMBOPEHHS MA HAKONUYEHHS 6 KP0o6i ma nepudepuuHux
MKAHUHAX MONO4HOT Kucnomu. Bin mose sunuknymu éHacniook nidsuuseHoi npooykuii abo 3HuUMeH020
8UBEOEHHSA IAKMAMY, A MAKON Y pa3i NOEOHAHHA 000X 32a40AHUX NPUHUH.

Memo1o 4020 02170y € 8UCBIMEHHA AKMYANbHUX 3HAHL NPo enidemionoeziio, namodiszionoziio,
KNIHIYHY KApMUHy ma pexomeHoayii w000 dideHocmuKky ma niky8auHs 1axmamayuoosy y X60pux Ha
uyxposuii diabem (LI]]).

Mamepian i memoou [Jns 0ocseHeHHS nocmasneHoi memu 6y nposedeHuil nouyx i amanis noeHo-
mexcmosux cmameti 3a 0onomozoio 6as danux PubMed, Web of Science i Scopus 3a kmouosumu mepminamu
«1IAKMamayuoo3» ma «xeopi Ha yyxkposuii diabem». Bin exnouas pandomizosani konmponvosami 0oci-
OJCeHHS, MeMAAaHAni3u ma OKpemi KHUNKK08i 6UOAHHS Ti OXONUB AHZIOMOBHI Ui YKPATHOMOBHI nyOniKayil
3a ocmani 25 poxis (3 ciunsg 2001 no momuii 2026 pp.).

Pesynvmamu Jlaxmamayudo3 nodizisiioms HA MUny 6 3anejHocmi 8i0 Has6Hocmi 6o 8i0CyMHOCMI
einoxcii. IcHylomy pi3ni MexaHizsmu, SKi MONYMb CHPUHUHAMU 2inepraKmamemii, w0 npu3eooums 0o
knacugikayii naxkmamayudosy va munu A, B a6o D. Y nayienmis 3 L[] moxnueuii po3sumox nakmama-
UU003y 6HACTIOOK 3ACMOCYBAHHA MeMPOPMIHY — MemPopmiH-acoyitlosanuti nakmamayudos. Y nikysamni
nayienmie 3 1aKMamHum ayuo030M NePULOUePeOBUM KPOKOM € 8i0HOBIEHHI MKAHUHHOT nepdys3ii nicns
nopywienv cemoounamixu. Y pasi neegpexmusHocmi emiomponnoi mepanii nepuiouepeo6o2o 3Ha4eHHS
Habysawmo 3ax00U N0 YCYHeHHI0 ayudo3y. Ilapanenvno nposooUmMvca KOpeKyis iHUUX MemaboniuHux
p0371a0is, ycyHeHHS 2inomeH3il, KopeKuyis nopyuenv MiKpOUUPpKynayii, anemii, einoxcii.

Bucnosxu Jlakmamayudo3 € maxKum Hecneyudiunum ycknaouennsam nepebicy L[JI. IIposoxysamu
PO3BUMOK 1AKMAMayud03y MOIymy cepuyesa, nezeHesd, HUPKOBA HeOOCMAMHICMb, 3aX60PIOBAHHS NeHiHKU
3 nopyuweHHAM ii PyHKUYii, wok, Kposoempama, OMpPyEHHA, XPOHIYHUTI ANK02ONi3M mouo. Y nikysanHi
NAayienmis 3 1AKMAMAyU0030M BUAENEHHSI MA YCYHEHHA 11020 NPUUUH MA€E OYMU Npo6edeHO AKOMO2A
weuoute. J[ns npoginaxmuxu mempopmin-acoyitiosaroeo 1axmamayuoosy y KpUmuuHo X60pux nayieHmis
3 IJ]] 2-20 muny eéapmo 0ns KomMneHcayii pieHs enikemii BUKOPUCINOBYBAMU THCYTIIH, A He MemPOPMIH.

Kntouosi cnosa: uyxposuii diabem, monouHa Kucioma, 1axmamayuoos, 0iaeHoCMuKa, 1iky8aHH.

JKumms — ye 6opomvba, ane He 3 epixom
ma 61a001 epouietl... a 3 ioHAMu B00HI0.
I. JI. Menxen (1880-1956)

Lykposuit giaber (I1]]) € opHieto 3 Harmomm-
penimmx xBopo6. 3a ganumu BOO3 ta Mi>kHa-
ponHoi giabetnunoi pepepauii (IDF) y 2025 pori
B CBIiTi IpOXXMUBaIo 589 MinbilOHIB JOPOCINX
(20-79 pokiB) mromeit 3 miabeToM — KOXKeH fiecs-
THI1 MeLIKaHelb IIaHeTH. [IporHo3yeThbes, mo

ISSN 2304-6090 (Print) ISSN 2415-7252 (Online)

1o 2050 poKy Lie 4Mcro 3pocTe o 853 Mi/IbIIOHIB.
B Ykpainiy 2024 poui HamigyBanocs 2 MiaH 276
THCSY XBOPUX Ha fAiabert, a mommpenicts 1]y
mpopocnux (20-79 pokis) craHoBmia 6,0 % [1].
['m6oxki Ta pi3HOOiIUHI MOpyIIeHHA MeTa-
60miYHNX npouecis, mo Bnactusi LI, MOXyTb



Ornap niteparypu

3a MeBHUX yMOB NPU3BOAUTH N0 HaZTSKKUX
YCKJIaJJHEHb, 1110 SB/ISIOTH Oe3II0CepeIHIO 3arpo-
3y )KMTTIO XBOPOT'O Ta BMaraloTh HeBiIk/TafIHOI
gomomoru [2]. [To umcma Takux HeBigK/IaJHUX
CTaHiB HaJIeXXaTh Nia0eTUYHMIT KETOALUT O3,
TiepOCMOJIAPHMI TillepI/liKeMiYHMI CTaH, Ti-
MOTTIIKEMIYHMIT CMHAPOM Ta TaKTaTauumos [3].

JJBOM OCTaHHIM YCK/IaJJHEHHAM 3 I]bOTO
CIMCKY NIPUAIIAETbCA HEBUIIPABIAHO MaJIO YBa-
TY B MiATOTOBLI /1iKapiB 3arajbHOTro Mpodiyo Ta
CreLiamicTiB 3 iHTeHCMBHOI Teparmii. Takuii mif-
XiJ] TOSICHIOETCS PO3XO0XKMM YABIEHHAM IIPO Te,
110 ofiHe (TinoryTikeMis) AiarHOCTYETHCSA IPOCTO,
a JIIKyeThbCs 1ie IpOCTillle, a iHite (JTakTaygo3)
3ycTpivaerbcs BKpait pigko. Hyxde mu cipoby-
€MO II0Ka3aTy, 0 TAaKUI MifXifl He MOXe PO3-
IJIAJATUCA SIK PAlLliOHAJIbHUI, A JIAKTATALU[03
(cTaH, AKOMY IIpUCBAYEHA 114 CTATTA) HOTpebye
CBOEYACHOI, TOYHOI Ta aJIeKBAaTHOI Tepaii.

MerTo¥0 LIbOTO OIVIANY € BUCBITIIEHHS aKTY-
aJIbHMX 3HAHB IIPO ellifieMioorito, matodisiono-
Tifo, K/IiHIYHY KapTUHY Ta PeKOMEeHAALl om0
IiaTHOCTMKM Ta JiKyBaHHA JTAaKTaTalU[g03y Y
XBOPMX Ha IIYKPOBUII fiaber.

Marepian i MmeTogn

Jlns jocATHeHHA MOCTaBIeHoI MeTn 6yB mpo-
BeJIeHMII TIOIIYK i aHa/Ti3 IOBHOTEKCTOBMX CTa-
Teil 3a mornoMorown 6as ganux PubMed, Web
of Science i Scopus. Ilomyk mpoBoauBCA 3a
K/IIOYOBMMM TePMiHAMM «IaKTaTallMFo3» Ta
«XBOpi Ha IyKpoBuil #iaber». Bin BkI04aB
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MeIYHNIX HAaYK YKpaiHu
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Delg

paH/IOMi30BaHi KOHTPO/IbOBAHI HOCTi/[>)KEHHH,
MeTaaHali3M Ta OKpeMi KHVKKOBI BUJAHHA W
OXOITVB aHIVIOMOBHI J1 yKpaiHOMOBHi Iy OyriKariii
3a ocTaHHi 25 pokiB (3 ciyns 2001 p. o moTuit
2026 p.). Y pe3ynbTaTi OMIYKY OY/I0 BUSAB/IECHO
32 pmocmimKeHHs, IO BifiIOBijlain KpUTepisaM
BK/IIOYEHHS Ta JIAIINA B OCHOBY 1IbOTO OITIALY.

Pesynbpratn

Morno4Ha K1cinora — a-OKCUIIPOIiOHOBA OJHO-
OCHOBHA OKCUKapOOHOBa KIC/IOTa 3 XIMiYHOIO
dopmynoro CH,-CH(OH)-COOH — 6yna Bif-
KpuTa mBefcbkuM ximikoM Kapnom Lleene y
1780 poui [4]. 3 Toro yacy BoHa BioMa sIK BaX-
JIVBUY IPOMDKHMII IPOJYKT HOPMaJIbHOTO MeTa-
6ornismy. JIakTaT — I1e aHiOH MO/IOYHOI KUC/IOTH.
Icnyrors nBa enmantiomepu: L- ta D-makrar. ¥
OLTBIIOCT] BUIA/IKIB TAKTATHMIA alUI03 PO3BUBA-
€TbCSA B Pe3y/IbTaTi HAKOIMYeHHA L-makTary [5].
Peaxi1ist, 1110 € HEBiT EMHOIO YaCTVHOIO yTBO-
peHHs a00 CIIOKMBAHHA JIAKTATY, BUI/IAMIAE TaK:
nipysar + HAJIH + H+ <= makrar + HAII+,
ne: HAl - HikoTuHamigAneninInnykneo-
g, (Nicotinamide adenine dinucleotide, NAD),
KU1 icHye B iBOX popmax: okucHeniit (HAII+,
NAD ) ra signosneniit (HAJTH, NAD_ ).
IlipyBaT yTBOPIOETBCA MEPEBAXKHO IIAXOM
aHaepo6Horo riaikonisy (usax Em6nena-Me-
nteproda). OKuCHO-BifHOBHE IepeTBOpPEHHA
nipyBary Ta JIaKTaTy BijOyBaeTbCsA B IUTO307i
Ta KaTa/li3yeTbcs nakraraerigporeHasoro (JIII),
TeTpaMepoM 3 IT iTbMa i3odpopmamu [6].
o B opraHisMi TIOAVHN CUHTE3YETHCS
npu61M3HO 20 MMOJIb JTAKTATy Ha KiZlorpaM Macu
Ti/Ia, TOTOBHUM YMHOM TKaHMHAMM 3 BUCOKUM
PiBHEM ITIKOI3Y, TAKMMM 5K CKeJIeTHI M’s13u [7].
JIaKTaT peKOHBEPTYETbCA B MipyBar i CIIOXKNBa-
€TbCA B MITOXOHJPiAX NEYiHKM, HUPOK Ta IHIINX
TKaHUH, 110 6arari Ha JIIT. Bioximiuni muaxm
BKJIIOYalOTh VK1 Kopi, SIKMii reHepye ITI0KO3Y,
ane cioxxuae AT® y nevinni Ta HUpKax (I/II0KO-
HeoreHes), a TAKOXX IIVIKJI TPUKAPOOHOBYX KICTIOT
Ta OKVCHe PpocopToBaHH B EUiHIli, HUPKaX,
M s3aX, cepui, MO3KY Ta iHIIMX TKaHMHAX, AKi
re"epyoTb AT®, Ko mipyBaT OKUCIIOETHCS O
BYTJIEKMCIIOTO Ia3y Ta BOAM. 3a3BM4all yTBOPEH-
HA Ta CIOXXMBaHHA JTAKTATy € €KBiBaJIeHTHUMU,
IO TIPU3BOAMUTD JO CTAbiIbHOI KOHIIEHTpAIil
nMaKkTaTy B KpoBi [8]. Skijo BupobneHHs nak-
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TaTy MEPEeBUIIYE JIOTO CIOXMBAHHSA, BUHNUKAE
rinepsakrareMii. [le Tako)k 03Ha4ae fofaBaHHA
KIJIBKOCTI IIPOTOHIB, €KBiBaJIECHTHOI KiZTbKOCTi
HaJUIMIIKOBMX i0HIB JIaKTaTy, HE3a/IEXKHO Bif
TIepeBa)KA0YOT0 KMCIOTHO-TY>KHOTO CTaHy [9)].
Briepiire oB’s13a/1u pO3BUTOK MeTa0O/IIYHO-
T0 aIy/i03y 3 HAKOIYEHHAM MOJIOYHOI KIC/IOTH
amepuKkaHcbKi gocnigauky David P. Barr, Harold
E. Himwich ta Robert P. Green y 1923 poui. 3a
pesy/bTaTaMu BOCTiKeHH (isionorii M’ A30BUX
BIIPaB BOHM BCTAHOBWIN HasIBHICTb MeTabo-
JIYHOTO aUMA03Y MiC/IA IHTEHCUBHUX Qi3YHIX
3aHATD i [10B’A3a/1M JI0TO0 MOSBY 3 HAKOIIMYEHHAM
B KpoBi MoytouyHoi kucnotu [10]. Bonn HasBanmu
el CTaH «MOJIOYHOKUCIUM aljuo30M», abo
«rakraranuposoM» (lactic acid acidosis).
Jlakmamauuoo3 (CUHOHIMU: MOJIOYHO-
KMCTINIL aliyi03, TileplaKkTaTayieMiuHa Koma,
MOJIOYHOKMC/TA KOMa, Tillep/lakTaTaunujeMis) —
MeTaOOoMIYHMIT alM[03 13 BEINKOK aHIOHHOIO
pisHunero (=10 MMonb/T) Ta piBHEM MOJIOYHOI
KICJIOTH B KPOBi >4 MMOJIb/TI (3a iesIKMMM BU-
3HaYeHHAMM >2 MMONb/m) [11].
JIaxTaTanupo3 Moxe pO3BMHYTUCDH He Ti/lb-
ku nipu 11]]. e Hecnenmdiunmii cMHApPOM, 1110
PO3BUBAETDHCA 32 pANY THKKUX 3aXBOPIOBAaHb,
KOJIV CTBOPIOIOTDHCS IIepeyMOBH JI/1A IifiBU1IIe-
HOTO yTBOPEHH:I Ta HAKOIIMYEeHH: B KPOBIi Ta Ile-
pudepryHIX TKaHMHAX MOTOYHOI KucmoTtu. [Ta-
TOJIOTiYHe MiABUIIIeHHS KOHIIeHTpallii 1aKkTary B
KPOBIi MO>Xe BUHUKHY TV BHACITIJJOK Ii/IBUILEHOL
IPOAYKIIil 260 3HVDKEHOTO BUBEJIEHHSI, 2 TAKOXK
y pasi moesHaHHA 000X 3ralaHNX IpyynH [12].
Tanckutl naxkmamayuoo3 BU3HAYAETbCS K
MeTabomniunmit anupos (pH kposi <7,2) 3 Benn-

KJM aHIOHHUM IPOMDKKOM (aHiIOHHA Pi3HUIISA
>12 MMo7b/7) Ta 36i/bIIeHHAM KOHIIEHTpaIil
JTAKTAaTy B KpoBi moHap 5,0 MMonb/n (HopMa
0,5-1,5 MMOIB/ ).

Jlakmamauudemiuna Koma acoIil0ETbCS
3 HaJOIBIIIOI YAaCTOTOIO JIeTaJIbHUX HACTIIKIB
cepet yCixX HeBiIK/TaIHNX Aiabe TUIHMX CTaHIB —
CMepTHICTb MoXKe Hepesuujysaru 80 % [13].
JIakTraTanuaeMiuHa KOMa MOXKe PO3BUBATUCS
Y pasi BUHUMKHEHH: PARY CTaHiB, 3a AKUX Bif-
3HAYAIOTbCSA MPOABU AHOKCII Ta LIOKY i, TAKUM
YHOM, CTBOPIOIOTbCA IEPENyMOBY I IiJiBY-
IIeHOT'0 YTBOPEHH: Ta HAKONMYEHHA B KPOBI
Ta TKAaHMHAX MO/IOo4YHOI K1cnoTu. Cepep Takux
CTaHIiB BapToO Big3HaunmTy iHapKT Miokapaa,
3aXBOPIOBaHHS HUPOK, NeMKEeMil0, OTPYEHHA
YyalHUM ra3oM Tomo. IIpoBokyBaTi po3BUTOK
JIAKTaTallUI03y MOXYTh CEPLIEBA, TET€HEBA, HUP-
KOBa HEJOCTaTHICTb, 3aXBOPIOBAHHA MEYiHKI
3 MOpYLIEHHAM 1i (YHKIIi], 0K, KPOBOBTPATa,
XPOHIYHMII aJIKOrojisM Tolo. JlakTaTanumos
MOYK€ PO3BMHYTUCS IIPY OTPYEHHAX Calil[Mia-
TaMM, METV/IOBUM CIIVIPTOM, ITiC/Is TapeHTepab-
HOTO BBefieHH: (PpyKTO31.

ITamoezene3 naxmamauuoosy
B nporjeci aHaepoOHOTO ITTiKO/Ii3y yTBOPIOETHCS
JIAKTaT 1 i0HM BOJHIO, IKi B HOPMa/IbHUX ae-
POOHMX YMOBaX BUKOPUCTOBYIOThCS EYiHKOIO,
HUPKaMM Ta ceplieM i B IIOflaNbLIIOMy OKMCIIO-
IOTbCS TIOBHICTIO JIO JIOKCHY BYTJIEIIO i BOMIM,
a060 BCTYMalTh Ha LUIJIAX [IIOKOHEOTeHesY.
JIakTaTauupo3 MOAIIAITh HA TUIIN B 3a-
JIOXXHOCTI BiJi IpMYMH Ta HasABHOCTI abo Bix-
CYTHOCTI rinokcii (Ta6m. 1).

Tabnuuys 1. [Ipuuunu nakmamayuoosy (3a Zanza C, et al., 2022 3 donosnennamu [14])

Tumn A (aHaepoOHO-TimOKCHYHMIT)

Tun B (aepo6Hmit)

T D

« Kapgiorennmit

« ['inoBonemiynmit

o Iemopariunmit

» O6CTpyKTUBHMIT

o [H(eK1iTHO-TOKCUYHMIT
CeplieBa HEJOCTATHICTD

o AJIKOTOJ1i3M

« Biryanign

Jleitkos

Acdikcis « ETunenrnikonn
OTpyeHHA OKCHUTOM BYTJIEITIO o Caminpumaru
Cerncuc o [ianign

MIoxk: Cucremni 3axBoproBanHs (Tum Bl):
« LlykpoBnit fiabet

« 3/105IKiCHi HOBOYTBOPEHH

« XBOpoOu meviHKu

JTixu/Toxkcuum (Tum B2):

o CiypTu (€TaHOT, METAHO)

» Hapmipumii cuntes D-nmak-
TaTy IeBHUMM BUaMU GaK-
Tepill y TpaBHOMY TPAaKTi;

e HagmipHe HakonmM4YeHHA
D-naxraTy B KMIIEYHUKY
y AiTell i3 CMH/IPOMOM KO-
POTKOI KMIIKK

CunapoM TpUBaOro 3aBIeHHsA /
PO3/IaBNIOBAHHSA

Bpomxeni Bagu MeTaboniamy (Tun B3):
o Tediunt dpykroso-1,6-mudocdarasu
o lediunT mipyBaTaerizporeHasu

ISSN 2304-6090 (Print)

ISSN 2415-7252 (Online)



Ornap niteparypu

IcHyIOTH pi3Hi MeXaHi3MM, SIKi MOXYTb
CIPUYMHATY Tillep/IaKTaTeMilo, 1[0 IIPU3BORUTD
mo xnacudikanii makraranufosy Ha Tum A, B
a6o D [14].

Tun A naxkmamayuoo3y (anaepo6Ho-zi-
NOKCU4HUIL) PO3BUBAETHCS Y BUNIAIKAX ITINO0-
KOI TKaHMHHOI TiMTOKCii, 1110 BUHMKAE IPU TaKUX
CTaHax, fAK: iHpapKT MioKapya, 0K a00 TSHKKMI
cercuc. Y TakKMX CUTYyalliiX BHACTiJOK aKTUBi-
3a1lii aHaepoOHOro MeTabo/1i3My BUPOOIAETBCA
HaJJINIIOK JIAKTaTy.

Y 3m0poBUX IOfiell CIIIBBiAHOLIEHHS MO-
JIOYHOI Ta MipOBMHOTPaHOI KUCTIOT y CUpPOBaT-
i KpoBi ckmagae npubamsHo 10:1. Y pasi Bu-
HUKHEHHsI TilOKCil aKTUBYETbCSI aHAepOOHMIT
IJIiKOJi3, YTBOPIOETHCA HAJINIIOK MOIOYHOI
KMCIOTH. JIo TOro >k 3a HecTadi iHCY/TiHy 3MeH-
HIYETbCS aKTUBHICTD MipyBaTAeTigpOTeHasN,
BHAC/TiJJOK YOTO0 HipyBaT He TPaHCPOPMYETHCS
B aneTun1-KoA, a nepeTBOpPIOETHCSA B JIAKTaT.
KpiM Toro, rirnokcis raibMye pecuHTe3 TaKTaTy
B IJIIKOTeH y nedinni. TakuM ynHoM, criBBigHO-
ILIeHH: JIAKTAT/IipyBaT 3CyBa€ThCA B OiK JIaKTa-
Ty i popMyeTbca HagmmIuok makrarty [12]. ITpn
IIbOMY MOXX/INBOCTi OPTaHi3My /i BUBENEHH
i 3BHEHIKOJKEeHHSI TAKTATy MOXKYTb TaKOX Oy T
3MEHIIEH].

JlaktaTanupo3 Tuny A Moxke 6yTy 3yMOB-
JIeHUI KiTbKoMa (paKTOpaMu, BKITIOYAI0UH Cell-
TUYHUI WOK (Y IbOMY BUIIQJIKy IifiBMIIIeHa
KOHIIeHTpallisl TaKTaTy OGHOYACHO 3yMOBJIEHA
HiIBUIIIEHNM BUPOOIEHHAM Ta HOPYIIEHHAM
KripeHcy [15]), kapioreHHMIT MIOK, rioBose-
MIiYHIIT ITOK Ta 0OCTPYKTUBHMII IOK.

TxaHMHHA Tinokcia He BIacTuBa #iabery,
ane mopu 3 giaberom (oco6nmuso 3 LI 2-ro
TUITY) MAIOTh MIABUIEHUI PU3UK NIIOKCUYHIX
CepleBO-CYAMHHUX YCK/Ia/IHEHb.

Tun B naxmamauuoosy (aepo6ruii) nopi-
JIIETHCS Ha JIeKiTbKa MigBUIIB.

JlakTaTtanunos muny Bl (Hacnifok mes-
HUX 3aXBOPIOBaHb) MOB SI3aHUI 3 PO3BUTKOM
CHCTEMHIX 3aXBOpIoBaHb (y Tomy umcri 3 1]]T).
Bin BuHMKa€E Tako>X BHACTIOK TaKUX 3aXBO-
PIOBaHb, K CEICUC, IIeYiHKOBA HEJOCTATHICTD,
(heoxpoMOITOMA, 3/T0SKICHI HOBOYTBOPEHHS
Ta fediunt tiaminy [16].

Jlaktatauupnos muny B2 nos’sasanuii 3
Iieo TOKCMHIB abo mikiB. JlakToanumos Tumy
B2 Bukmkaerbcst TokcuHamy abo mpemnapara-

Delg

MU, TAKVIMU SIK a[JpeHaJIiH, iHTa/IALiTHNI OKCUTL
as3ory, Tep6yTaniH, eTUJIEHIJIIKO/Ib, METAHOJI,
eTaHos, nponodos, TiHe30i], i30Hia3up, Hi-
TpOINpyCcus, aleraMinogeH Ta acmipuH [16].
Moro MOXyTb BUKIUKATK GiryaHiam Ta Hy-
K/I€03VIHI/HyK/IeOTU/H] iHTibiTOpYU 3BOPOTHOI
TpaHcKpunrasu [15].

Panimre Bim3HavaaMCcs BUOAIKM JaKTaTa-
nupo3sy tumny B2 y xBopux, AKi oTpumMyBanu
tepamnito deHnpopminom abo, B MeHIIiiT Mipi,
6ydopminom. Ha ¢oni npuitomy dperndopminy
94acTo po3BMBaacs O/10Ka/ja yTvisanii 1IakraTy
HeYiHKOIO Ta M’ 13aMJ, 1110 BEJIO /IO PO3BUTKY Ti-
Hep/aKTaTalieMii Ta TSDKKOro MeTaboiaHOro
anmposy [17].

Kpim Toro, 0 po3BUTKY TaKTaTallU03y y
XBOPUX, 1[0 IPUIIMAIOTh OiryaHiny, MoOXKe Ipy-
BECTU BMPA)KEHA TiMOKCiA TKaHUH, oB’s13aHa
3 CepleBOI0 HelOCTAaTHICTIO, yPasKEHHAM IIe-
4YiHKM, XpOHIYHMMH 3alla/IbHUMI IPOLleCaMM
JIeTeHb TOLIO.

Yepes MOXKIMBICTb pO3BUTKY /IaKTaTallK-
no3y (nmepeBaxkHo Tuny B2) dendopmin 6yB
SHATUI 3 PUHKY JIIKapChKUX ITpeTapaTiB. Y pasi
3aCTOCYBAHHA CY4YacHOTO IIpenapary 3 Ipynu
6iryaniniB — MeTdopMiHy — JTaKTaTaLU03
CIIOCTEPIraeThCsl 3HAYHO piftire (6iTb FoKIaM-
Ha iHpopMaris npo MeTdopMiH-acoliioBaHMI
JIAKTATaLM03 HaJaHa HIDKYE).

JIaktarauupos muny B3 po3sBuBa€eTbCA sK
OJVH 3 IIPOABIB BPOJ KeHNX NIOPYLIEHb MeTa-
6omismy. 30KkpeMa, 3a BpOIXKEHOro fepinury
nipyBargerifporenasn a6o ii karamxizaTopis.
Leit Tun nakTaTanupo3y MOXYTb BUKIAKaTU
TaKOX HediluT rmoKko30-6-pocdarasu, gedi-
muT GpyKT0o30-1,6-gudocdarasu ra fedexTu
OKICHOTO $oCHOPUIIOBAHHSA B MiTOXOHZPI-
ax [9]. AKTUBHICTb mipyBaTAerizporeHasn
3HIDKYETbCA Y pasi gediuuTy rigpokcmeTun-
TiaMiHYy, IPUPOJHIM JKEpPeIoM AKOTO € Tia-
min (Bitamin B,). Hecrava riaminy BunHMKae
Y aJIKOTOJIIKiB 3 MOPYLUIEHUM PEXUMOM Xap-
YyBaHHA; 32 IIBUAKOTO BBEJEHHs ITIIOKO3U Y
TaKMX IAIiEHTIB MOXe BiflOyBaTuCs LIBUAKe
HAaKONMYEHHA NipyBaTy i JaKTaTy, 10 IpU-
3BOJUTD IO TAXKKOTO TAaKTAaTallM[03Y, Hepifiko
3 JIeTaJIbHUM Hacmigkom [18].

Jlakmamauyudo3 muny D € pesynbraTom
HafIMipHOTO BUpPOOIeHHs D-nmakraTy neBHM-
MM BUAaMM 6aKTepiil y IUTYHKOBO-KUIIKOBOMY
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TpakTi [19] Ta mpyu cMHAPOMi KOPOTKOI KMIIKM
y piteit [20]. Hagmipunit 6akTepianbHuit pict
TOHKOI KMIIKI XapaKTePU3Y€EThCA aHOMAIbHOIO
npornidepaliielo 6akTepiil y TOHKIl KUY, IO
IPU3BOAUTD [I0 IIUTYyHKOBO-KMIIKOBMX CYMIITO-
MiB Ta geinuTy MoXXMBHUX pedoBUH. CUHIPOM
KOPOTKOI KUIIKM, 1[0 BUHMKA€E BHACTIOK 00-
WIMPHOI XipypridyHoi pesekuii TOHKOI KMIIKY,
CXVIBHMIL IO HaIMIpPHOTO 6aKTepiaIbHOrO POCTY
Y BiTell Yepes aHaTOMIYHi TOPYIIE€HHs, IIOPYyLIEH-
HS MOTOPMKU, 32/IKHICTD Bifi TapeHTePaIbHOTO
Xap4YyBaHHsA Ta IMyHHY gucperynanio. Kiminiuni
IIPOSIBY VX CTAHIB BK/TIOYAIOTD 37[y TTA XXIBOTA,
Hiapero, ManbabCcopOIIiio Ta 3aTPUMKY PO3BUTKY,
a TAKKI BUIIAJIKU ITPU3BOAATD /10 TAKMX YCKIIafl-
HeHb, K D-makranumos [21].

Cnipg maTy Ha yBasi, o B 10-30% xBopux
3 AiabeTMYHO0 260 TilepoCMO/IAPHOI0 KOMaMM
€ elleMeHTH yaKTaranyosy [11]. Y xBopux Ha
I MO>XX/IMBUII PO3BUTOK TAKTaTallU[03y BHA-
CITIOK 3aCTOCYBaHHA MeTOpMiHy — MeTdop-
MiH-aCOIiIOBaHMI TaKTaTallI03.

Memdpopmin-acouyitiosanuii nakmamayuoo3
OpHuM i3 mpenapartis nepiuoi NiHil 1iKyBaHHA
LT 2-ro TiITy € mepopanbHuit 6iryaHigHmit mpe-
mapaT MeT(OpMiH. 3aCTOCYyBaHHA MeTHOPMiHY
MIOCTITHO 3pOCTa€, BPaXOBYIOYM JIOTO BUCOKY
ebeKTUBHICTD, HU3BKY BapTiCTh, BiICYyTHICTb
PU3MKY TiloITiKeMii, MOMipHY BTpaTy Baru Ta
IIOTEHILIi/IHE SHV>KEHHA CePIO3HUX HECIIPUAT-
MUBUX CEPLeBO-CYAMHHUX IOJiil Ta cMepT-
HocTi [22]. [IpoTe y feAKuX MaljieHTiB mig gac
KPUTUYHOTO 3aXBOPIOBAHHA MOJXK€ CIIOCTEpi-
raTyCs HAaKONMYeHHSA MeT(OPMiHY Ta TSXKKa
TOKCUYHICTD y BUITIARI MeTdOpMiH-acomiiio-
BaHOro akratHoro anuo3y (MALA). Hactota
BuHNKHeHHS MALA konuBaerbes Bif 4,6 mo 39
Bumazkis Ha 100 000 marieHTo-poKiB [23].

Cam 110 c06i MeTdOpMiH 3a3BMyall He IpU-
3BOAUTD 0 po3BUTKY MALA, 1110 migTBEpIXY-
€TbCSA 0e3TIeYHNM JI0TO 3aCTOCYBAHHAM Y Oilb-
LIOCTIi Mali€eHTiB, OKpiM BUINIaZKiB rOCTPOro
IIPOKOBTYBaHHS BEIMKOI KiTbKOCTi MeTdop-
MiHy [24] a60 HakonMyeHHS MeTOpMiHY IIpH
TSDKKIT HUPKOBIN HeJOCTATHOCTI [25].

MeTtdopmiH-acornilioBaHnii 1aKTaTanmug03
MO>Ke Oy TH TPbOX THIIB:

1) Tuny A, KoM anujo3 € pe3yabTaToM
CYIIyTHBOTO YCK/IAJJHEHOT'O TSAXKKOTO 3aXBOPIO-
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BaHHA 3 TIMOKCi€ Ta 6e3 HAKONMYEHHs MeT-
¢dopmiHy;

2) Tumy B, Kony criocTepiraeTbcAa Kymy-
nALisa MeTopMiHy 6e3 CyIyTHIX MIOKCHYHMX
¢dakropis;

3) 3MilIaHUM, KOJIK CIIOCTEPIraeTbcs Io-
€JHaHHA 060X [TATOTeHEeTMYHNX MEXaHI3MiB.

Crip 3a3Ha4MTH, 1O OKPiM MeTOpMiHy,
oK¥IcHe pocdoprmoBaHHA MOXKe 6y TV TOpYILEHe
TaKOXX 4epes3 Opak KMCHIO BHACTIIOK MiOKCceMid-
HOI AMXanbHOI HEJOCTATHOCTI Ta HEMOCTATHOC-
Ti KpOBOOOIry, MiTOXOHpiaIbHOI AMCHYHKIIIL,
CIIPUYMHEHO]I CETICUICOM, a60 IIeYiHKOBOI HELO-
CTaTHOCTI 3 OYAb-SAKOI BipyCHOI, TOKCMYHOI UM
inmof npuanan. Y 6inpmocti Bunagkis MALA
3yMoBJIeHa KoMOiHa1ieo MeTopMiHy Ta OfHi€l
3 IHIIVX IPUYMH, AKi MOXKYTb Oy TV HAABHUMU Y
KPUTUYHO XBOPYX IAL[iEHTIB [26].

Ockinpku MeTpOpMiH BUBOAUTHCSA HUP-
KaMM IUIAXOM (pinbTpalii Ta akTMBHOI KaHa Ib-
1[eBOI cekpelii [23], 3aXBOpIOBaHHS HUPOK 3
HUPKOBOIO HEJOCTATHICTIO € OCHOBHMM (akK-
TOPOM PU3UKY HAaKOIMYEHHs Ta TOKCUYHOCTI
Metdopminy. [H1I pakTOpM pUMKY pO3BUTKY
MALA npencTaBieHi B Tabm.2.

Tabnuys 2. Pakmopu pusuxy po3sumxy 1aKma-
mayuoosy, noe A3axoeo 3 memgopmirnom (3a See
KC, 2024)

DaKTOp pU3NKY Mexanizm

Hupkosa HegocTaTHICTh | 3HIDKEHE BUBegeHHsI MeTdOop-
(6ynb-sKOl IpUYNHY) | MiHY HUPKaMK

3HIDKeHe BUBefieHHA MeTdop-

HumeTunux .
MiHy HUpKaMM

3HIDKeHe BUBefieHHs MeTdop-

Pu6ounxni6 .
MiHy HUPKaMu

OKuceHHs eTaHONy CHOXU-
Bae HAJI, axuit HeoOXimHmi
71t MeTaboMi3My TaKTaTy

Hapmipue BXuBaHHSA
a/IKOTOJTIO

ToMy 0CHOBHMM HNpPOTUIIOKA3aHHAM [0
3aCTOCYBaHHS MeTQOPMiHY € HUPKOBA He-
HOCTaTHICTh. 30KpemMa, AMepuKaHChKa fTiabe-
Tu4Ha aconianis (ADA) pekoMeHye yHUKa-
TU BUKOPUCTAaHHA MeTHOPMiHY y BUIIaJKaX,
KOJIM PO3PAaxXyHKOBA MIBUJKICTh KIyOOUKO-
Boi ¢inprpanii (IIIK®) cranosutp <30 mn/
xB/1,73 m? [27].

Yepes HaKONMYEHHSA TAKTATY y pas3i rimnox-
cii MeTOpMiH TaKOX MIPOTUIIOKA3aHWIT Y pasi
HEKOHTPO/IbOBAHOI CepLieBOi HEJOCTAaTHOCTI.
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Kninika naxmamayuoosy

ma 1aKkmamayudemiuHoi Komu

JIakTaTan03 po3BUBAETHCS WBUMIKO, IPOTA-
rOM KinbKoX ropu. IlepenBicHuky, AK IpaBuiIo,
BificyTHi a0 BOHM He XapakTepHi. XBOpi cKap-
arbcs Ha 6ib y M'A13aX, 6i1b 3a IPyJHMHOIO,
OVCIIENICUYHI ABUIIA, IPUCKOPEHHA AMXaHHS,
amarilo, COHNMMBICTD YN, HaBNAKM, 6€3COHHA.
YacTo Ha GOHI TSHKKOTO 3ara/IbHOTO CTAHY IIUX
Hali€eHTiB, 00YMOBIEHOTO HAasIBHOIO Y HUX CY-
Iy THHOIO MATOJIOTi€I0, BKa3aHi CUMIITOMU 3a-
JIMIIAIOTHCS HETIOMiYeHUMIL.

CnimoM 3a UMM «MaauUMM» O3HaAKaMM
HIBMJIKO HAPOCTAIOTh IIPOsIBY CEPLIEBO-CY/IUH-
HOI HeOCTATHOCTI, 00yMOB/IEHOI TSDKKMM aliyi-
Io30oM, Ha (oHi AKOro BifOyBawTbCA 3MiHU
CKOPOTNMBO] 3[aTHOCTI MioKapzy. CTaH XBOpUX
MpOrpecUBHO NOTipuyeThcA. Po3BuBanThCA
Opapgukappisa Ta 6papiaputMmis (pigire — Taxi-
Kapgis), TinoTeH3is, KoJarc.

limepnakraranmupgeMidyHa KOMa 3ycTpida-
€TbCs NEPEBAXKHO B 0ci6 moxmiIoro BiKy, IO
CTPaXXJAIOTh Ha TAXKKi 3aXBOPIOBAHHA CEPLIA,
JIeTeHb, MeYiHKY, HUPOK. BMHUKAIOTh O3HAKM
rinokcii Mo3Ky, siKa Befie 0 IIOPYLIEHHS CBi-
HOMOCTi. Y 6araTboX XBOPMX CIOCTepiraeTbcs
noniMopdHa HEBPO/IOTiYHA CUMIITOMATHKA
Bij apedekcii ;o cacTMYHKX MapesiB Ta
rimepkinesis [17].

lnorensisd, rinoTepmis, NOPYyIIEHHS cep-
11eBOTO PUTMY Ta [MXa/lbHa HEJJOCTaTHICTb MO-
JKYTb TaKOXK BUHUKATH i y XBOpUX i3 MeTdop-
MiH-aCOIifIOBaHMM JTaKTaTanugosom [13].

Y 3B’s13KY 3 TUM, 1110 JTAKTATALI/J03 PO3BM-
BA€THCA BUAKO — IPOTATOM Ki/IbKOX TOIVH —
30BHIIIIHI 03HAKM Jerifiparanii (CyXicTb mKipu,
C/IM30BUX OOOJIOHOK, 53MKa) MOXYTb OyTU He
BUPaKeHi, BOHM He TaK XapaKTepHi, AK y pasi
IOKA. He spaxarouy Ha BifICyTHICTb 3alaxy
aIleTOHY B NOBITpi, [0 BUAVXAETBCA (KeTOHe-
Mil, 3a3BU4all, HeMa€), y XBOPOTO 3 MOJIOYHO-
KJCTIUM alll030M CIIOCTepiraeTbcs AMXaHHSA
Kyccmayns. Io Mipi HapocTaHHS allMfo3y MOXKe
3’AIB/IATICA OiIb Y KMBOTI, IIOCUITIOETHCS HYO-
Ta Ta 6/moBaHHA. K HACTIOK rinoTeHsii 4acTo
PO3BUBAETDCA OJITYpisd, a B TSHKKUX BUITAKaX
i anypis. Ha ¢omni Taxoi Tsxkoi Ta pisHOOapB-
HOI K/TiHiYHOI KapTMHYU BMHUKAE Ta IPOTpecye
I B3-cunppom. YacTo 3ycTpidatoTbCs BHYTPIIII-
HbOCYIMHHI TpoMOO31 3 reMOpariyHuMm He-

Delg

KpO3aMU ManbliB pyK Ta Hil. PiBeHb rmikeMii
MO>K€ 3HaYHO BapilOBaTH, a y JeAKNX Nal[i€HTiB
Bi3HAYAETHCS TIiIIOI/TIKEMisl.

HiarHocTmka

OcCKinbKM CUMIITOMM JTAKTaTallU[03y HECTIELI M-
¢biuHi, giarHO3 TaKTaTANVM 03y ITOBMHEH OYyTH
3anifospeHuM y xsoporo Ha I1]] 3 rinmoreHsiero
a60 B CTaHi IIOKY Y BUIIAJIKY, KOJIV BUPQ>KEHICTb
alMI03y He BiiMIOBiZla€ CTYIIEHIO KETO3Y.
JliaTHO3 MaKTaTallMA03y IPYHTYETbCA Ha
KJIIHIYHIN KapTUHI TAXKOro MeTaboIiYHOro
annposy 6e3 KeTo3y Ta BUpa)KeHOI rinepriikemii
IIpY KOHIIEHTpaIlii IakTaTy >5 MMonb/n Ta pH
<7,25. PiBenb riikeMii Hepi3Ko HigBuUIIeHNI
abo HopManbHMit. Bupakena rinepriikemis
CIIOCTEPIra€eThbCs MNUIIE Y XBOPUX 3 JTAKTAaTal M-
JI030M, SIKMII YCK/IQIHIOE IIepebir aiabeTndHol
a6o rinepocmornsproi komu [11]. TIpu rpomy
CIiBBiIHOLIEHH JIAKTAT/IipyBaT Pi3Ko 3CyBa-
€TbcA B 6ik makrary. [Ipu gocmimKeHHi cedi Bu-
ABJAIOTD ITIIOKO3YPilo 3a BiICYTHOCTI alleTOHY.
JliarHO3 € BIpOTiZHIM, KOMM PiB€Hb MOJIOYHOL
KICIOTY B KPOBI locATae 2,2-5 MMOJIb/T i BUlIe Y
noenHanHi 3 pH aprepianbHoi kposi <7,35 [11].
lnepnakraTanuueMiuHy KoMy cif gude-
peHIifoBary 3 iHIMMM popMaMy MeTabO/iTHOTO
alMIo3y, 10 MOXKYTb OyTU HACTIAKOM rinepx-
7opeMii, OTPYEHHA OLTOBOI KUC/IOTOM, Cali-
LIaTaMy, METAaHOJIOM, €TU/IEHITIIKO/IEM. Y Jiia-
THOCTHIIi OIIOMAaraloTh aHaMHe3, ONUTYBaHH:A
PiAHKX, BUpilIa/IbHe 3HAYEeHH I Ma€ BU3HAYEHH S
HiABUILEHOTO PiBHA MOJIOYHOI KMCTIOTU B KPOB.

JIikyBaHHA

¥ niKyBaHHI NAl[i€HTIB 3 IAKTaTHUM aLl030M
HaJ3BMYaliHUM i IlepIIOo4eproBUM KPOKOM €
BiJTHOBJICHHS TKaHMHHOI Hepdysii micaa mo-
PYLIEHHs reMOAMHaMIKI. 3a TOTpe6u Npu3Ha-
Yal0Th BAa3OIIpecopy Ta iHOTpoOmHi 3acobm [9].

BusBneHHA Ta NiKyBaHHA NPUYMHU JIaK-
TaTHOTO alNT03y Ma€e OyTU PO3INIAHYTE AKO-
MOra HIBMALIe: IPU3HAYeHHs aHTUOI0THKIB ITpn
CETICHCI, TIKYBaHHSA CEPLIEBO-CYIVHHIX 3aXBO-
pIOBaHb IIpM apUTMiAX, KOPOHapHe BTPy4YaHHA
pu rocTpomy iHdapKTi Miokappa, Xipypriuxe
BTPYYaHHsA IIpU TpaBMi a00 TOKCMYHOMY Me-
TaKOJIOHI, fiai3 Ipy HeoOXiTHOCTI BUa/IeHH
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TOKCUHIB a60 JIikiB 200 IpU3YNMHEHHS IpU-
JIOMY IIeBHUX IIpenaparis [14].

OpHak, eTiOTpOIIHa Tepallis 4yacTo He Ipu-
3BOJUTD JJO IMIBU/IKOI KOPEKIIii CEpIIO3HNUX 3py-
mwenb pH. ¥ 6araTpox mauieHTiB HeoOXigHO
BXKMBATH TOMaTKOBMX 3aXO/IiB /IS 3aII00iraHHs
reMOJIMHAMIYHMM Ta IPOAPUTMOTE€HHUM Ha-
crigkaM anupeMii. I[lepimodeprose sHaueHHA B
Teparii TakTaTany03y MaloThb 3aX0U II0 YCy-
HeHHIo aunposy [5, 31]. Tomy my>xHa Tepamis
IPOBOJUTHCA B JiKapHAX YCbOTO CBiTY.

[Tpore crif mam’siTaTy, 110 KOPEKI[is aliu-
Io3y 6ikapOOHATOM HATpilo ITOB’sA3aHa 3 BUCO-
KM PU3MKOM YCK/Ia/[HEeHb:

* 3HIDKEHHA KOPOHAPHOTO TUCKY HIDKYe Kpu-
TUYHUX 3HAYEHD;

o MiIBUIIEHHA BHY TPIlIHbOYEPENHOTO TUCKY;

* 3HIVDKEHHSA BMICTY KIUCHIO B MO3KY;

* 3HIDKEHHA BHY TPIIHbOK/ITUHHOTO pH B MO3KY;

o IIPOHMKHEHHS BYIJIEKUCTIOTU Y CIMHHOMO3KO-
BY PiflMHY 3 pO3BUTKOM JIIKBOPHOTO aLlI[I03Y;

e 3MillleHHA KpUBOI AMconianii OKCUTeMorao-
6iHy BIIpaBO Ta 3MEHILIEHHs Bifjiadi KMCHIO
TKaHMHAM;

« rinepHarpieMis, 361/1bIIeHHS IUTOIIA3MaTN -
HOTO BMICTy HaTpilo B MiOKapJi;

« rimokastiemis, rimogocdaremis Ta inmre [28, 29].

Kpim Toro, npu nepenosyBaHHi 6ikap6o-
HaTy HaTpilo MOXXe PO3BUHYTNCH MeTaboIiu-
HUI aJ/IKaJI03, SKUI1 3HAYHO HeOe3IeyHimii 3a
alMIo3 Yyepes BifICY THICTD e(heKTUBHIX METOAIIB
J10r0 KOMIIEHCAIIl.

HuHni pekoMeHpanii o0 BUKOPUCTAHHSA
6ikapOoOHATy HATpil0 IpK aLKA031 0OMexeHi
HeOOXIiTHICTIO MapIliaTbHOI KOpeKIlii MeTabo-
JIIYHOTO alUAI03y TsHKKOTO CTYIeHIo, Komu pH
KpoBi MeHUIe 7,2. K10 HEMAa€E MOXX/IMBOCTI
BM3HAUNUTY MOKA3HUKU KMCIOTHO-TY>XHOTO
6a11chy, 32 HAasABHOCTI TrillepIIHOE MOJX/IUBE
BUKOPUCTaHHsA 6ikapOOHATy HaTpio B 703i 1
MMOJIB/KT Macu Tina ogHopasoBo [3]. IIpore,
Ha iyMKy Wardi G. et al. (2023) emnipnyne 3a-
CTOCyBaHHs 6ikapOOHATY HAaTPilO y MAIiEHTIB 3
HETOKCUKOJIOTIYHMMM IIPUYMHAMU MeTabomid-
HOTO alj[i03y He € BUIIPaBIAHMM i, IMOBipHO,
He MOKpAIy€e Pe3y/IbTaTy, OPi€HTOBAHI Ha Ia-
[iEHTA, 32 BUHATKOM OKpeMux BUmaakis [30].

OcTaHHIM YacOM TaKOX He NPU3HAYAIOTh
PO34MH IUTHOI COAIM Hi IIEpOPaIbHO, Hi peKTab-
HO, 10 JOBOJI INMPOKO IIPAKTUKYBAJIOCA paHille.

ISSN 2304-6090 (Print) ISSN 2415-7252 (Online)

Inwi memoou nikysauns

ITapanenpbHO IPOBOAUTHCA KOPEKIIis BUABIIE-
HIX MeTabO/MiYHUX PO3TIajiB, yCYHEHHs Tillo-
TeH3ii, KOpeKIlis NOopyLIeHb MiKpOLMPKY/IALLl,
aHeMil, rimokcii [13].

IHCcyniHOTEpanisi He € OCHOBHUM METO-
JIOM JIKYBaHHS JTAKTaTallUA03y. [i IPOBOAATH
Iy>XKe MaJTuMU JNO3aMM iHCYIiHy KOPOTKOI Aii
(1-2 Oll/ron) BHYTPIIIHBOBEHHO KpaIle/IbHO B
HO€IHAHHI 3 iHQY3i€l0 5 % ITI0KO3U Y 3B A3KY
3 HEBUCOKUMM piBHAMHU ITikeMii. Kopekiiito
TO3M NPOBOMATH 32 3araj/IbHUMU IIPAaBUIAMMU
JMiKYBaHHA XBOPUX B KOMAaTO3HMX CTaHax 3
LIIOTOAMHHYUM BU3HAYEHHAM PiBHA INTiKeMii.
BBakaeTbcs, 110 IHCY/TIIHOTEpaIIis CIpUAE 3MEH-
HIEHHIO IPOAYKIIii IaKTaTy Ta BifHOBIEHHIO
KICIOTHO-JTy)KHOTO cTaHy [11]. Y pasi Tsaxkux
BUIAZIKIB JIAKTaTallU/[03y MOKa3aHUI IIepUTO-
HeaJIbHWI fianis abo remopmiatis.

JlixyBannsa MALA BK/o4ae HeraliHe IIpU-
NVHEHHA IpUiioMy MeTOopMiHy, HifTpUMy0qy
TepaIiio, MKyBaHHs IHINUX CYNyTHIX IPUYMH
JTAKTATHOTO alliJ[03Y, TAKMUX AK CEICUC, Ta i-
KyBaHHsI OyIb-5IKOTO CYIIy THOTO 1iabe TMYHOTO
Keroanuposy [26]. Tsokkuit MALA Bumarae
eKCTPaKOPIOPATIbHOTO BUATEHHA MeTPOpPMiHy
3a JI0IIOMOTOI0 IIepioiYHOr0 TeMofiani3y abo
6e3mepepBHOI HUPKOBOI 3aMiCHOI Teparril.

IIpodinakTuka

JIakTaT yTBOPIOETbCS Ta BUKOPUCTOBYETbCA
KITMHaMM OpraHi3mMy Oe3lepepBHO, HaBiThb y
HOBHICTIO aePOOHNX YMOBAX, y BE/IMKUX Ki/b-
KOCTAX, 1 X04a BUpa)K€Ha TillepJaKTaTeMis 3a-
BXX[IM € TPMBO>KHVM CUTHA/IOM y HAIIMX MTAIli€H-
TiB, He BCi 111 CTaHU € HeOe3IeYHVMM M1 XKUTTS,
1 HaBIIaKM — He BCl KPUTUYHO XBOPi MaL[iEeHTN
MarTh rineprakraremiio [30]. Tomy mmsa mpo-
¢imakTyky rinepakraTeMii Ta IaKTaTaLU 03y
xsopuM Ha Il BapTO JOTpMMYyBaTUCS IPABUII
3I0pOBOT0 CHOCOOY >KUTTA. 3a0XOUeHHs 30a-
JTAaHCOBAHOTO XapuyBaHH:A, pery/IApHi }isnyni
BIIpaBy Ta IOMipHE CIIOKMBAHHSA aJIKOTOJII0
MOXYTb HOIOMOITY 3aIOO0IrTH JIAKTaTHOMY
aumposy. Jliera, 6araTa Ha ByI/IeBOJ, JOIIOMO-
Ke YHUKHYTI HaJMipHOTO MeTabo/Ii3My XXUpiB
Ta BUPOOJIEHHA MOJIOYHOI KVICTIOTH.

OcKinbKy KpUTUYHO XBOPI ALliEHTU 4acTO
MawTh GakTOpy PU3UKY, TaKi SAK TilOKCeMis,



Ornap niteparypu

cepIieBa HEJIOCTATHICTD Ta OPYIIEHHA QYHKIIiI
HUPOK, SIKi B IIOEAHAHHI 3 MeTPOPMIHOM IIifI-
BUIYIOTb pu3uK po3BUTKY MALA, nouinbHO
CIIOYATKy IPUINHUTY NpuitoM MeTHopMiHy
IJ1A LUX ITalli€HTIB, HaBiTh 3a BifICy THOCTI /IaK-
TaTHOTO anufo3y. KoHTpomo piBHA ITIOKO3U Y
KPUTUYHO XBOPYUX IALIiEHTIB 3 /jiabeTOM BapTO
JOCATATH 32 JOTIOMOTOIO iHCYITiHY, a He MeTdop-
MiHY, OPiEHTYIOUNCh Ha PiBeHb IVTiKeMil B 7,8-10
MMOJIb/ 1 g O6inbmocTi mamienTis [31, 32].

BucnoBxu

JlakTaTanmumos € TAKKUM HecrnenyudpivHuM
YCK/IaJHEHHM IIYKpOBOTO AiabeTy Ta iHImMX
TsDKKUX 3aXBOPIOBaHb i cTaHiB. IIpoBoKyBarn
PO3BUTOK TaKTaTallUI03y MOXYTb CEPILIEBA, JIe-
reHeBa, HUPKOBA HEIOCTATHICTh, 3aXBOPIOBAHHSA
TIe4iHKM 3 TOPYLIeHHAM ii QYHKILi, 10K, KPOBO-
BTpaTa, OTPYEHHs, XPOHIYHMIT aJIKOTOJIi3M TOLLO.
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Abstract

Lactic acidosis is a nonspecific syndrome that develops in a number of severe diseases, when prerequisites are
created for increased formation and accumulation of lactic acid in the blood and peripheral tissues. It can occur due
to increased production or decreased excretion of lactate, as well as in the case of a combination of both reasons.
The aim of this review is to highlight current knowledge about the epidemiology, pathophysiology, clinical picture
and recommendations for the diagnosis and treatment of lactic acidosis in patients with diabetes mellitus (DM).
Material and methods To achieve the goal, a search and analysis of full-text articles was conducted using the
PubMed, Web of Science and Scopus databases using the key terms “lactic acidosis” and “diabetic patients”. It
included randomized controlled trials, meta-analyses and individual book editions and covered English- and
Ukrainian-language publications over the past 25 years (from January 2001 to February 2026).

Results Lactic acidosis is divided into types depending on the presence or absence of hypoxia. There are various
mechanisms that can cause hyperlactatemia, which leads to the classification of lactic acidosis into types A,
B or D. In diabetic patients, lactic acidosis may develop due to the use of metformin - metformin-associated
lactic acidosis. In the treatment of patients with lactic acidosis, the first step is to restore tissue perfusion
after hemodynamic disturbances. In the case of ineffective etiotropic therapy, measures to eliminate acidosis
become of primary importance. In parallel, other metabolic disorders are corrected, hypotension is eliminated,
microcirculation disorders, anemia, hypoxia are corrected.

Conclusion Lactic acidosis is a severe nonspecific complication of DM. The development of lactic acidosis can be
provoked by heart, lung, kidney failure, liver disease with impaired function, shock, blood loss, poisoning, chronic
alcoholism, etc. In the treatment of patients with lactic acidosis, the identification and elimination of its causes
should be carried out as soon as possible. For the prevention of metformin-associated lactic acidosis in critically
ill patients with DM type 2, insulin, not metformin, should be used to compensate for the level of glycemia.
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MerdopMmiH y cTparerii IOf0IaHHA CUHAPOMY HOJIKICTO3HNX S€YHVKIB m MaHbKoBcbkuit b. M. Ta criBaBT.

Micue meTdopMiHy y cTpaTerii mogoIaHHs
CUHJPOMY HONTIKICTO3HUX AE€YHNKIB
aCOLIIIOBAHOrO 3 IHCYTIHOPE3MCTEHTHICTIO

Pe3omioniss pagu ekcnepriB

ExcneptHa paga: ManbkoBcbkuit b. M., I'pomosa O. JI., I03Benko T. 1O.,
Caenko /. A., Cnpunuyk H. A., Ckpunnauk H. B., ITamkoscbka H. B.,
Yp6anosuu A. M., [Taceuko H. B., Bracenko M. B., Cokonosa JI. K.
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CunppoMm nonikictosuux seunukis* (CITKSI)
3QIUIIAETHCS OMHUM i3 HaVMICK/TaJHIIINX BUKIIN -
KiB cy4dacHoi pernpogykrororii. CITIKA € mposia-
HOIO ITPUYNMHOIO aHOBYIALi B 6i1b11 HiXK 90 %
JKIHOK 3 ITOPYILIEHHAM 0Bapio-MeHCTPYa/IbHOTO
MKy Ta 6esnigaam. OgHaK JaHa ITaTOJIOTiA €
He JIyIlle TIHEKOJIOTIYHOI0 Hpo6}1eM010, a1 49acTo
CYIIPOBOMIXKYETbCA OXKMPIHHAM, OPYIIeHHAM
BYITIEBOJHO-IiIiHOr0 0OMiHY, IICMXO/IOTiy-
HUMU BUKIVMKAMM Ta 3HAYHMM IOTipIIeHHAM
3arajibHOI AKOCTi >XUTTA. 3a JaHUMM CY4acHOL
nitepaTypu, HaasHicTb CIIKA y goBrocrpoxo-
Biil IepcHeKTuBi 36ibIIye PUSUK POSBUTKY
IIyKPOBOTO fiiabeTy 2-ro TUIy, CMHAPOMY 00-
CTPYKTMBHOTO aIlHOE CHY, CEpLIeBO-CYyIVHHUX
IIOfIiii Ta OHKOJIOTIYHOI TATOJIOTiI eH/OMeTpilo.
BpaxoByro4n cucteMHMIT XapaKTep 1 XpOHIYHMI
nepe6ir, menemxmenT CIIKS Bumarae ckmap-
HOTO MYJIbTUAMCIUIIIIHAPHOTO MifIXOAY, 1O
HOTpelye 3a/Iy4eHH 11i/10i KoMaHAu ¢axiBIiB,
BKJIIOYAl04YM eHJoKpuHosoriB. Ilonpu HaAB-
HiCTb Mi>KHapOJZHMX IIPOTOKO/MIB, MIPaKTUKYIOUi
TiKapi 4aCcTO CTUMKAKTbCA 3 NUTAHHAMU: KOMY
caMe MpyU3HavaTy Tepallilo, AK JOBIo BOHA Ma€
TPpUBAaTU Ta fIKe Miclje B Hill IOCIJal0Th KOpPeK-

Manbkoscpkuit b. M., . men. H., ipod.,
yrieH-KopecnoHgeHT HAMH VYkpainu
AY «Incmumym aepormonoeii

imeni [I. . Yebomapvosa HAMH Ykpaitiu»,
m. Kuis, Yxpaina
https://orcid.org/0000-0001-8289-3604

Ipomosa O. ]I, #. Men. H., npod.
Kagedpa axywepcmaa, zinexonoaii

ma HeoHamono2ii NicAOUNTIOMHOT 0C8IMmU,
HauyjonanvHuii meduunuil yHieepcumem
imeri O. O. Bozomonvus, m. Kuis, Yxpaina
http://orcid.org/0000-0003-3963-3940

ISSN 2304-6090 (Print) ISSN 2415-7252 (Online)

i iHCYTIHOPE3MCTEeHTHOCTI Ta MeT(HOPMiH.
CaMe 3 MeTOI0 cCucTeMaTu3allii migXomiB g0
komitekcHoi Tepamii CITKSI ta jioro meTa6o-
JTYHMX YCKIaJHeHb Oy/I0 IpOBeleHOo 3acijaH-
Hsl pajy eKCIEPTiB IIiJi TOIOBYBaHHAM YIEH-
kopecniongenTa HAMH Ykpainu, nmpodecopa
Manbkoscpkoro b.M.

To/10BHUM 3aBJaHHAM 3aXORy Oy/IO BU-
pOOIeHHA Y3TromKeHOl eKCIIePTHOI ZYMKM Ta
¢bopMyBaHHSA YiTKMX peKOMEHJAIiil [ Be-
meHHA nanieHTok i3 CIIKA ta cynmyTHiMM MeTa-
00/MiYHMMY NOPYIIEHHAMH 13 3aCTOCYBaHHAM
MeTPOpMiHy.

ITig yac poboTu excrepTHOI rpynu axis-
ISIMM TIPOBefIeHO IMIMOOKMIT aHaIi3 CKIafHIX
MexaHisMiB posBuTky CIIKA Ta jtoro mera-
6omiuyHux HacmifkiB. OCHOBHY yBary mpupi-
TN iHCYNTIHOPE3UCTEHTHOCTI AK KIIOYOBI
JIaHIi ITaTOTeHe3Y, 10 3allyCKa€ KacKaf rop-
MOHA/IBHOTO AMCOANAHCY i, B pe3y/bTari, MOXXe
HNpPU3BOAUTY ;O PO3BUTKY PeNpOAyKTUBHUX
IOpYIIEeHb Ta IiJBUIIYBAaTU PUSUKU PO3BU-
TKY LYKpoBoro giabery 2-ro tumy. OcTanHi
OOCTiI>KeHHs CBiUaTh, IO He BCi JKiHKM 3 Ti-
MepaHPOTEHEMIEI0 € IHCYTIHOPE3UCTEHTHN-

I03Benko T. 10., g. men. H., mpod.
Yxpaincokuii Hayxoso-npakmuuHuil uenmp
eHOOKPUHHOT Xipypeil, mpancnaanmaii
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Excneprha gymka

MU, ajie iHCY/IiIHOPE3UCTEHTHICTD € BaXK/IMBUM
natodisionorivaum unuaukom npu CITKA.
Maitxe 50-80 % xinok i3 CIIKA maroTb iHCy-

JMiHOPE3NCTEHTHICTh, HE3a/IEXKHO Bifl iHEKCY

macu Tina (IMT). Tomy ditke PpopmynoBaHHA

KputepiiB Bifb6opy nauientok 3 CITKA msa te-

parii MeTpOpMiHOM € HaA3BUYAITHO BaXK/IMBUM

y po3po6bui nepcoHipikoBaHUX AiaTHOCTUY-

HO-JIIKyBa/IbHUX a/JITOPUTMIB BeJE€HHA JAaHOL

KaTeropii XiHOK.

Ha saciganni exciepramu pajgu 6ymo pos-
IJIAHYTO pOo/ib MeT(OpPMiHY B cTparerii KomIi-
nexcHoi Tepamii CIIKA. KnroyoBumu BeKkTopa-
MM 0OTOBOPEHHS Oy/IN:

1. MixxHapopHa moka3oBa 6asa: micie MeT-
¢dopMiHy B MiXKHapOZHUX peKOMeHpali-
ax (ESHRE, European Society of Human
Reproduction and Embryology).

2. PeniponykTyBHE 310pOB’st — Miclie MeTdop-
MiHy B cXeMax BiJJHOBJI€HHS OBY/IATOPHOI
¢byHKIi A€9HVKIB — BiJ MOHOTeparIii 0 KOM-
6iHaiit 3 k1oMieHOM Yu 1eTPO30IOM; POTIb
npenapaTy B IperpaBiflapHill NigroToBui,
BKJIIOYHO 3 JOMIOMDKHVIMM PEITPOAYKTUBHYMU
texnonoriamu (JIPT) Ta mig yac BariTHOCTI.

3. OcobnmmBoOCTi 3acTocyBaHHS MeTHOPMIHY Y
HiJTITKIB.

4. MeHemXMEHT MeTaOO/IIYHNX ITIOKA3HUKIB —
e(eKTUBHICTb MeTPOPMiHYy B ITOETHAHH] 3
Mopu@iKalii€eo crocody >KUTTS.

5. ®apMaxo/oriyHuil MOoTeHIial — MeXaHi3M
nii MeT(OpMiHY, JI0T0 BIUIMB Ha BiTHOB/ICHHS
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OBYJIALiI, BIUIVB Ha IHCY/IIHOPE3MICTEHTHICTDh
Ta cTabinisanio ByrIeBOGHOrO 0OMiHY.

6. CKpUHIHT Ha IOPYLIEHHA BYIJIEBOZHOTO 00-
Miny y manienTok i3 CIIKA.

7. besnexa Ta MOHITOpMHI — IIpoaHa/li30BaHi
CXeMM J03YBaHHs, BU3HaYeHH MiHIMaTbHUX
CTPOKIB JIIKyBaHHA Ta aJITOPUTMiB MOHITO-
puHry piBHIB rmoko3n, HbAlc Ta Biraminy
B12 npu TpuBaniii repamnii. BusHaueHHA Tak-
TUKM IIPY HIITYHKOBO-KMIIKOBIiT HETIEPEHOCH -
MOCTI IIpemapary.

IIpoTarom TpuBanoi >xBaBoi AUCKYCIii ITpoO-
BiziHi ¢axiBui 3 akyirepcTBa i rinekosnorii, o-
POCIIoi Ta AUTSIYOI eHJOKPUHOTIOTII 00roBOpM-
M I0Ka30BYy 0asy MOLiMIbHOCTI NpU3HAYEHHA
incyninceHnceraisepis npu CIIKA. 3okpema,
IPO3BYYao:

1. Kopexiiist MeTaboMiYHUX MOPYILIEHD, Y TOMY
YUCIIL IHCYNTIHPE3UCTEHTHOCTI, Bifiirpae KIIto-
40BYy ponb y MeHemkmenTi CIIKS i moBuuna
BK/TIOYAT! He JIIIe IpU3HaYeHHA MeTopMi-
HY, a 11 Moaudikallio crroco6y SKUTTA.

2. MeT¢opMiH ZOLIBHO IIPU3HAYATY JOPOCIVIM
nanientam i3 CIIKA Ax MoHoTeparito, Tak i
Y CK/IaJii KOMIUIEKCHOTO JIiIKyBaHHA aHOBY-
NALii Ta DOPyIIeHb MEHCTPYaIbHOTO LIVKITY
y nmanientok 3 IMT > 25 xr/m?, ki paHiiue
He OTPUMYBa/IM BiIIOBIJHOIO NTiKyBaHHA,
a TAKOX IIpU HEYyT/IMBOCTI Ko K1oMideny
nuTpary. MeTpopMiH CIIpusie IOKpalleHHIO
[JTIKEeMIYHOTO Ta NiigHOTo Hpoditio, 3HK-
JKEHHIO iHCYTiHOPE3MCTEHTHOCTI.
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MeTtdopMiH y cTparerii IOf0/IaHHSA CUHAPOMY IIOMIKICTO3HNX sieYHNKIB m ManbkoBcbKuit B. M. Ta criiBaBr.

3. 3acTocyBaHHA MeTPOPMIHY B PeXKMMi MO-
HOTepalii 3 MeTOI0 JiKyBaHHA TipCyTus-
MYy Ta IHIIMX JepMaTOJIOTIYHUX NPOABiB
CIIKA y popocnux nauieHTOK BU3HAHO
HEeNOLiNTbHUM, OCKi/IbKM IpenapaTaMu
nepuroi miHii 3anMnmanThCsa KOMOiHOBaHI
opanbHi kouTpanentusu (KOK) Ta an-
THaHaporenn. BogHouac merdopmin mo-
LiIBHO PO3IIAfATH SIK 3acib maToreHe-
TUYHOI KOPEKIii rinepaHporeHii y )KiHOK
i3 CyIyTHIM IIeHTpaZbHUM OXXMPIHHAM Ta
BepuQiKOBaHOIO iHCY/TIHOPE3UCTEHTHICTIO.
Y 1 KniHiYHiA Tpymli npenapar geMOH-
CTpPYy€ BMILY TepaleBTUYHY e(peKTUBHICTD
MOPiBHAHO 3 IHO3UTONIOM.

4. 3actocyBaHHA MeTOpPMiHY IiJ yac Ba-
TiITHOCTIi NOMYCKAETHCA CYBOPO B iHAMBI-
OyaTbHOMY MOPAAKY 3 METOI0 3HVKEHHS
PU3UKY IepefyacHUX IMOJOTiB Ta KOpeKLil
[aTOJIOTiYHOI MpM6OaBKy Macy Tina. 3TifHo 3
AKTya/IbHUMM K/IiHIYHUMMY TaHUMU, Tepamis
MeT(HOPMIHOM He IeMOHCTPYE CTATUCTUIHO
3HAYYILOrO BIZIMBY Ha NMPEBEHI]iI0 recTa-
LiITHOTO I[yKpOBOTO fiiabeTy, mi3HixX penpo-
OYKTUBHUX BTpaT, TeCTaliifHO] rinepreHsii,
MpeeKIaMIICil, a TaKOXX MaKpocoMii 1mroma
(Mmaca Tima > 4000 r).

5. Tepamist MeTopMiHOM (Y pe>kumi MOHOTe-
pamii a6o B kom6inanii 3 KOK) moxe 6yTn
PO3IIAHYTaA IJ1s1 KOPeKIlil rinepaH/jporeH-
HOTO ripcyTusmy Ta/ab6o mopyuieHb MeH-
CTPYQJIPHOTO LMKy B HiJJIITKOBOMY Bilji
3a ymoBU Bepudikosanoro piaraosy CITKS
200 Ha/IeKHOCTI MAI[iEHTKY 10 TPYIIN BUCO-
KOTO PU3UKY.

MeTdopMiH K MOHOTEpaIio MO>KHA PO3-
IIAJATH Y HUITKIB i3 pU3MKOM PO3BUTKY 260
3 HaapHuM CIIKA pna perynanii MencTpyanb-
HOTO LMKy, BUSHAIOUM 0OMEXeHICThb JOKa3iB
(International evidence-based guideline for the
assessment and management of polycystic ovary
syndrome 2023- 4.3.2).

Ponb MmeTdpopmMuny
B IIperpaBiflapHiil MiroToBui

MeTtdopMiH MOXKe 3aCTOCOBYBATUCS K MOHO-
Tepamnia y xiHok i3 CIIKS Tta aHoBynATOpHMM
6esnnigaam 6e3 iHmUX gakTopis 6esmmifmsa
IJIA TIOKPAILleHHA NIOKa3HMKIB K/IiHIYHOI BariT-
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HOCTI Ta HapOf)KeHHsI >KMBUX JiTell, BOJHOYAC

XKIHOK crifi iHpopMyBaTH, 110 iCHYIOTH Oi/bII

epeKTUBHI mpemaparTy s IHAYKLiT OBY/IALii

(International evidence-based guideline for the

assessment and management of polycystic ovary

syndrome 2023- 5.4.1).

Komo6inanis kmomideH nqurpary 3 mer-
dbopMiHOM MOXe 3aCTOCOBYBATUCA 3aMiCTb
KIoMipeH IUTpaTy K MOHOTepamil y >KiHOK
i3 CITKS ta aHOByIATOpHUM Oe3IUIiffaM Oe3
iHmmx dakTopiB 6e3MIAfs MIs OKpalleHHs
OBYJIALII Ta IOKa3HMKIB KJIiHIYHOI BariTHOCTI
(International evidence-based guideline for the
assessment and management of polycystic ovary
syndrome 2023- 5.4.3.1).

JonatkoBa Tepartiss MeTGOPMIHOM MOXe
3aCTOCOBYBATHUCA [0 Ta/abo M Yac cTUMYy-
nanii aeqnukis @CI y xinok i3 CIIKA, axi
npoxofaTh nikysanHsa EK3/IKCI sa gosrum
IpOTOKOJIOM 3 aro”ictoM ITHPI, s sHMO>KeH-
Hs PU3UKY PO3BUTKY CUHJPOMY rinepcrTu-
MynALii seqHnkis Ta BukupHa (International
evidence-based guideline for the assessment
and management of polycystic ovary syndrome
2023-5.7.5.1).

Harikpamoro npaxkrtuxoio npu CIIKA ta
EK3 € BuKopucTaHHs IPOTOKO/Y 3 aHTArOHic-
ToM [HPT, 0CKiZbKM BiH Ia€ MOK/IMBICTD 3aCTO-
cyBaHHA Tpurepa aronicrom IuPT Ta crparerii
«freeze all» 1A 3SHVDKEHHA PU3NMKY CUHPOMY
rinepcTuMynALii se4HuKiB. OgHaK, AKIIO BU-
KOPUCTOBYETbCS IOBTMII IIPOTOKOJ 3 ATOHICTOM
I'uPI, Topmi MOXXHa pO3ITIALATU 3aCTOCYBAaHHA
MeT(hOpMiHYy.

I[Tpu BuKopucTanHi MeTdOpMiHy cr1iff Bpa-
XOBYBaTu:

o [TounHaTH IpuiioM MeTPOPMIHY Ha IOYATKY
nikyBaHHs aroHicroM IHPL.

« [TocTynoBo TUTpyBaTH K03y MeTHOPMIiHY 10
piBHs 1000-2500 mr Ha 06y 11 MiHiMi3ariii
n06iYHNX eeKTiB.

o [IpunuusaTu tepanito MeTpopMiHOM Y MO-
MEHT TeCTY Ha BariTHiCTb a00 HACTaHHS MeH-
CTpyalil, AKIO HEMA€E IHIINX IIOKa3aHb IS
1ioro sactocysanHs (International evidence-
based guideline for the assessment and
management of polycystic ovary syndrome
2023-5.7.5.2).

6. IIpiopuTeTHMMY KaHOVAATAMY U1 IPU3HA-

JeHHsI [Ipenapary € ocobu 3 oxupinaam (IMT



EKC]‘[C‘pTIIH AyMKa

>30 Kr/M?), IOPYLIEHHSM TONEPAHTHOCTI [0
IJII0K03M 200 iHImMMMU PaKTOpaMu pUBUKY
1ykpoBoro giabery. PapmakoTepariio ciif
BIIPOBA[KYBATV BUK/ITIOYHO 5K aJi OBaHTHUI
MeTox o 060B’s13k0BOI Mopndikamii cro-
co6y >xutTs. JloBefieHo, 110 3aCTOCYBaHHS
MeTPOpMiHY € eeKTUBHUM IHCTPYMEHTOM
KOpeKIii A€YHUKOBOI rinepaHjporexii ta
iHCY/TIHOPE3UCTEHTHOCTI Y MJIIITKIB 11e o
¢dbopmyBaHHA MOPQOIOTiYHNX O3HAK IOJIi-
KiCTO3HUX SI€YHUKIB.

7. 3actocyBaHHsA MeT(OPMIHY B MOHOPEXUMI
a60 y cxmazi kommiekcHoi Tepanii CITKS na
¢$oHI 0XXMPIHHSA aCOIII0ETHCS 3 JOCTOBIp-
HuM 3HMKeHHAM IMT. Crnig migkpecnuty,
[0 mpemnapar He € crenndiyHuM 3aco6om
IIs1 3HVDKEHHS Bary; 10ro KIiHiYHA JTOIi/Tb-
nicTb nmpu CIIKA nonsArae y naroreneTMyHin
KOpEKIIil IHCY/IHOpE3UCTEHTHOCTI Ta IIOJ0-
JNaHHI «MeTabo/iyHoro 1wiato». Metdopmin
BUCTYIIA€ JOMOMIXHMM iHCTPYMEHTOM, 1O
noreHiile epextu Moaudikanii crocoby
XXUTTSA Ta CIIpUsi€ TOBTOCTPOKOBIN cTabimi-
3a1rii Macu Tina.

8. 3 MeTol0 ONTMMI3allii TepaneBTUYHOTO edek-
TY Ta MiHiMi3anii racTpoiHTeCTMHANbHUX
HOOIYHMX peakI(iil MPIOPUTETHUM € 3aCTO-
CyBaHHA JTiKapcbKux Gopm MeTHOpMiHy 3
MpPOJIOHTOBaHMM BUBiNbHEHHAM. Pexomen-
JOBaHa CTpaTerisi TUTPyBaHHA Iepenbadae
CTapTOBY [03y 500 Mr i3 HacCTYIIHOIO ecKa-
narieo koxxHi 10-14 guis. [pannyna gfo6osa
no3a cTaHoBUTH 2500 Mr gid JOpoCInx Ta
2000 Mr 714 OifITKIB IpY TPUBAIOCTI KYpPCy
12 micanis. MoHiTopuHT KniHiKO-1a60pa-
TOPHUX IOKa3HMKiB IPOBOAUTbLCA 3 iHTep-
BAJIOM Y 6 MICALIB IS JOPOCIUX MaLliEHTOK
Ta KO>KHI 3 micani gag migniTkis. KoMmmekc
OVHAMIYHOTO CIIOCTEPEXXEHHS Ma€ BK/IIOUATH:

o Autponometpito: IMT, 068ig tanii (OT) Ta ge-
pusart OT/3picT K Hait61/IbII TPeAVIKTVBHMI
MapKep KapioMeTabo/IiuHOTO PU3UKY.

 [eMoiHAMiYHNIT KOHTPOJIb: PETyIAPHE BU-
MipIOBaHHSA apTepPiaIbHOTO TUCKY.

o Metaboniunnit npodins: ingekc HOMA,
oliHKa IikeMii Harme, piBHa HbAlc Ta mo-
KasHUKIB JiniflorpamMu.

 BiTamMiHHMII cTaTyC: MOpiYHMII CKPUHIHT Ha
fediunt Bitaminy B12 mokasanmit npu Tpu-
Batiit Teparii (>12 mics1iB) abo 3a HaABHOCTI

Delg

00TsDKyI0uNX pakTopis (ManbabcopOLis, cre-
uudiuHi gieTapHi pexxumun).

9. OCHOBHMMU NPOTUIIOKA3AHHAMMI JIO 3aCTO-

CyBaHHS MeT(OpPMiHY €:

o [TigBuinena vy TImBicTb 10 MeTHOPMiHY

o Bynb-AKWit THI auMI03y (HAIpUKIIaf, TaKTa-
TalUI03, AiabeTUIHUIT KeTOALU/03).

« JocTpi cTany, [0 MOXYTb CIPUYMHUTY TKa-
HVHHY TilloKcilo (Hampuxaj, HectabinbHa
ceplieBa HENOCTaTHICTD, JUXa/TbHA HElOCTAT-
HICTb, IIIOK).

o Tsxka HUpPKOBA HEOCTATHICTD.

eJocTpi cTaHM, O MOXYTb HOTipIIyBaTU
¢yHKIII0 HUPOK (HANPUK/IaJ, 3HEBOJHEHHS,
TSDKKa 1HQeKITis, moK).

o AJIKOTO/IbHA IHTOKCUKAIIiA a60 a/IKOTO/Ii3M.

10. ITo6iuni peaxkuii (ITP) 3 6oky IIKT € no-

LIMPEHVMH Ha II0YaTKY Tepallii i BBa)KA€Th-

¢4, 10 BOHY 3YMOBJIEHI, 30KpeMa, 3MiHaMM

KIIIKOBMX FOPMOHIB Ta MiKpo6ioTu Kuu-

KiBHUKa. CTparerisA NOf0/TaHHA LTYHKOBO-

KMIIKOBUX PO3/1afiiB BK/IIOYAE:

o [TounHaTy 3 HU3bKOI 103U Ta IOCTYIIOBO IIif-
BuIyBary ii KoxxHi 10-14 gHiB

o [TpuitmaTyt MeT(HOPMiH HeTaitHOTO BUBIIbHEH-
Hs I Jac DKi.

o [TounHatu 3 BeuipHbOI 03U, OcKinbky IIP
MEHII IMOBipHi B HIYHMIT 9ac

« 3acTocyBaHHA MeT(HOPMIHY 3 IIPOJIOHTOBA-
HUM BYBi/IbHEHHAM

TpuBane 3actocyBaHHA MeTHOPMiHY
MOXe acoliloBarucsa 3 gedinurom BiTaminy
B12, axuit Moxe 6yTu 6inbIl BUPasHUM y
XKiHOK 3 iHmMMM pakTOopaMy pusuky (Ha-
HPUKIIAJ], 3aXBOPIOBAaHH:A KMILIKIBHUKA, BETaH-
ChbKa Jii€Ta, MeBHi mKkapchbki 3acobmu). Takum
JKIHKaM C7Iifi IpM3Ha4vaTy BiTaMiH y BUITIAAL
OieTUYHUX T0OaBOK.

JlakTaTanumos, Mo’ si3aHmnit i3 meTdop-
MinoMm (3-10 Bumapnkis/100 000 mamieHTO-
POKiB), IepeBa>KHO BUHMKAE B XXiHOK 3 TrO-
CTpOI0 260 TSAXKKOI0 BTPATOI0 PYHKIIIT HUPOK.
Heo6xigHO TOTpUMYBATUCS IPABUT KOPEKIIil
IIP, Hanpuknap, mif 4ac rocTpUX CTaHIB i3
3HEBOJHEHHAM.

Y dinani 3ycTpivi paja excrepris Aiitina
KOHCEHCYCY 3 TaKUX K/II0YOBMX NUTaHb:

1. liarHOCTUYHI poTTepAaMChbKi KpuTepii y
penaxuii Mi>xxnapopHnoi Hactanosu (2003)
MOXYTb OyTU peKOMEH/JOBaHi y IOBCAK/ICH-
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MeTtdopMiH y cTparerii IOf0/IaHHSA CUHAPOMY IIOMIKICTO3HNX sieYHNKIB m ManbkoBcbKuit B. M. Ta criiBaBr.

Hill KIiHIYHIA DTpaKTULli A7 BCTAHOBIEHHS
miarnosy CITKA.

2. liarno3 CIIK/ BcTaHOBITIOETbCA NTiKapeM-

TiHEKOJIOTOM, a MeTOPMiH IPU3HAYAETHCS

AK eHJOKPMHOIOTOM, TaK i FiIHEKOIOTOM.

[Tpemapatu MeTopMiHy MOXYTb Oy TI epek-

TUBHMMM Y MiKyBaHHi A€YHUKOBOI TillepaH-

AporeHii Ta iHCYiHOPE3NCTEHTHOCTI Yy Tifi-

JITKIB 1Iie 10 MOsIBY MOP(OIOTiYHMX O3HAK

MIOJTiKiCTO3HMX A€YHUKIB.

4. BignmoBigHO J0 Cy4YacHUX peKOMeHJaliil
MIDKHapOIHUX €HTOKPMHOIOTIYHMX CIi/lb-
HoT Ta Kininiunoi Hactranosu MO3 Ykpa-
inu «IJykposuit giabet» (2024), npuitom
MeTOpMiHY BariTHUM mallieHTKaM Clif
NPUIIMHATY Tic/A I TpuMecTpy BariTHOCTI.
IIpoTe 3rifHO 3 MiXXHapOJAHOI HAaCTaHO-
BoI0 3 MeHemxkMeHTy CIIKA (2023), npu-
3Ha4YeHHA MeT(OpMiHy i yac BariTHOCTI
B iHAMBiZyalTbHOMY HOPAAKY MOXe OyTH
PO3IIAAHYTO aKyllepOM-TiHEKOIOIOM fK
TOJAaTKOBA OMILif Y )KiHOK 3 BUCOKUM pPU-
3MKOM IepefdacHUX IOJIOTiB.

5. [IpusHayeHHS MeTOPMIHY CIpUsI€E 3MEH-
LUIEHHIO IIPOABiB IHCY/MTIHOPE3MCTEHTHOCTI
i, AK Hacmigok, mokpainye nepe6ir CITKS.

JocArHeHHs KOHCEHCYCY 3 KII0YOBUX IU-

TaHb HO3BOIN/IO CTBOPUTU Hail6i/MbII ONTH-

MaJIbHMIA, aJalTOBAHMI O YKPaIHChKIX peatiit

iHCTpyMeHTapiit 3a/1d MOKpallleHHA MeHeX-

MeHTy nanientok 3 CIIK/ Ha Bcix piBHAX Me-

aun4HOi gonomory. Takum 4mHOM, 6yno cdop-

MOBAHO IIPUKiHIIEBi Te3N:

1. Heo6ximnicTh migBuineHHsa o6isHaHOCTI ce-
Ppen MiKapiB MO0 iaTHOCTHUKY Ta JIIKyBaHHSA
CIIKA € 6e33anepeyHoio.

»

2. Metdopmin MoxKe BiflirpaBaTy KJIIOYOBY POTIb
y nikyBanHi XiHok i3 CITKA* maxom xopex-
1ii MeTabOoMiYHMX OPYIIEeHb.

3. BpaxoByroun BiICYTHICTb HalliOHa/IbHUX IIPO-
TOKO/IB JiiarHOCcTUKY i ntikyBaHH:A CIIKA, crmip
TOTPUMYBATHCA MDKHAPOHIX pEKOMEHIALIIN,
3okpema pexkomenpaniiit ESHRE 2023 poky.

4. MbKoycOUIUTIHApHWI MiXif € HaI3BUYaliHO
BAX/IMBMM y epeKTMBHOMY BeeHHi marfi-
entok i3 CIIKA i, B mepinry yepry, MoBUMHEH
BKJ/IIOYATH PalliOHa/JbHY B3a€MOJil0 MiX Ti-
HEKOJIOTOM Ta €HJJOKPMHOIOTOM.

Papnoro ekcniepTiB peKOMeHI0BaHO:

1. PosmmproBary ocBiTHi iHiljiaTVBK 3 AiarHoC-
TUKY Ta Cy4aCHUX MOXK/IMBOCTEN JTiKyBaHHs
>kinok i3 CITKA.

2. IligTpuMyBaT MDKAMCHUIITIHAPHUIA [ia/IoT
MIDX CIIellialicTaMy €HJOKPYHOJIOTIYHOrO Ta
riHeKOJIOTiYHOTO POodirTio.

3. BupoBa/KeHH:A CyYaCHUX MI>KHapOJHMX pe-
KOMeH/Ialill OO [iaTHOCTYKY Ta MTKYBaHHA
XKiHok i3 CIIK/ pisHMX BiKOBUX IpPYII, 1O
CIIpUATUME MiJIBUIIEHHIO AKOCTi HaJlAHHA Me-
IVYHOI JOITOMOTY JIaHiii KaTeropii naljieHTiB.

4. AKIIeHTyBaT! yBary Ha IIpiopUTETHOCTI MO-
nudikanii crocoby >xuTTs (parjioHanbHe Xap-
JyBaHHA Ta 030BaHa (i3MYHa aKTUBHICTD)
AK QyHIaMEHTaIbHOTO Ta 060B AI3KOBOTO
etany meHemxmenty CITKA.

5. [IpusHavaTy ponoHroBany Gopmy opwuri-
Ha/IbHOTO MeTdopMiHy mA mikysaHHa CITKS
3TifIHO 3 IHCTPYKIJi€IO.

ITpumitka: * — Teede H, Khomami M, Morman R et al.

Polyendocrine metabolic ovarian syndrome, the new name

for polycystic ovary syndrome: a multistep global consensus

process. The Lancet, 2026; 407, 2329-2339 https://doi.
org/10. 1016/S0140-6736(26)00717-8

The role of metformin in the strategy for managing polycystic ovary

syndrome associated with insulin resistance

Resolution of the council of experts

Mankovsky BM, Gromova OL, Yuzvenko TY, Saenko YA, Sprinchuk NA, Skrypnyk NV, Pashkovska NV,
Urbanovich AM, Pasechko NV, Vlasenko MV, Sokolova LK

https://doi.org/10.57105/2415-7252-2026-3-02

Abstract

Polycystic ovary syndrome remains one of the most complex challenges in modern reproductive medicine. Polycystic
ovary syndrome is the leading cause of anovulation in more than 90 % of women with ovarian-menstrual cycle
disorders and infertility. However, this condition is not merely a gynecological problem; it is often accompanied by
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obesity, impaired carbohydrate and lipid metabolism, psychological challenges, and a significant deterioration in
overall quality of life. Given its systemic nature and chronic course, the management of polycystic ovary syndrome
requires a complex multidisciplinary approach that involves a whole team of specialists, including endocrinologists.
Despite the existence of international protocols, practicing physicians often face questions such as: who exactly should
receive treatment, how long should it last, and what role do the correction of insulin resistance and metformin play
in it? It was precisely to systematize approaches to the comprehensive treatment of polycystic ovary syndrome and its
metabolic complications that this expert council meeting was held.

The main objective of the event was to develop a consensus among experts and formulate clear recommendations for the
management of patients with polycystic ovary syndrome and associated metabolic disorders using metformin.

Keywords: polycystic ovary syndrome, metabolic disorders, metformin, insulin resistance
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Cardiometabolic determinants of elevated
NT-proBNP concentrations in patients with type
2 diabetes mellitus and arterial hypertension
(literature review and original data)

Dunaieva IP, Kravchun NO, Misiura KV, Tykha IA, Doroshenko OM,
Yakovenko OL

https://doi.org/10.57105/2415-7252-2026-3-03

Abstract

The combination of arterial hypertension (AH) and type 2 diabetes mellitus (T2DM) is associated with a high risk
of cardiac remodeling, left ventricular diastolic dysfunction, and the development of heart failure. The N-terminal
fragment of the prohormone of brain natriuretic peptide (NT-proBNP) is considered a sensitive biomarker of
myocardial stress, increased left ventricular filling pressure, and early structural and functional cardiac changes.
However, the cardiometabolic factors determining elevated NT-proBNP concentrations in patients with combined
AH and T2DM remain insufficiently studied.

Aim To determine the cardiometabolic determinants of elevated NT-proBNP concentrations in patients with
type 2 diabetes mellitus and arterial hypertension.

Materials and Methods The study included 136 patients with AH, divided into two groups: the first group comprised
patients with isolated AH (n = 64), and the second group comprised patients with AH combined with T2DM (n = 72).
The control group consisted of 20 apparently healthy individuals. All participants underwent a comprehensive clinical,
laboratory, and instrumental examination, including assessment of lipid profile parameters, HbA Ic, insulin, leptin, cystatin
C (Cys C), NGAL, and NT-proBNP by enzyme-linked immunosorbent assay; evaluation of lymphocyte subpopulations;
assessment of renal function parameters; and echocardiographic evaluation. To determine the factors associated with
elevated NT-proBNP concentrations, univariate and multivariate logistic regression analyses were performed, with odds
ratios and 95% confidence intervals calculated, and the prognostic performance of the models assessed using ROC analysis.

Results Patients with combined AH and T2DM had a more unfavourable cardiometabolic profile than patients
with isolated AH. This was manifested by higher body mass index, total cholesterol, triglycerides, and atherogenic
coefficient, increased leptin levels, activation of the cellular immune system, and more pronounced structural and
functional cardiac remodelling. In the AH + T2DM group, increased left ventricular myocardial mass, left ventricular
mass index, cardiac chamber dimensions, reduced left ventricular ejection fraction, and impaired diastolic function
parameters were observed. NT-proBNP concentrations in patients with AH + T2DM tended to be higher than in
the isolated AH group; however, the between-group difference did not reach statistical significance (p = 0.0791).

According to multivariate logistic regression analysis, in patients with isolated AH, independent predictors of elevated
NT-proBNP concentrations were aortic size and left ventricular myocardial mass; the model’s prognostic performance
was good (AUC = 0.868). In patients with combined AH and T2DM, the independent cardiometabolic determinants
of elevated NT-proBNP concentrations were isovolumic relaxation time (IVRT), early diastolic filling velocity (VE), left
ventricular mass index indexed to height, insulin concentration, and systolic blood pressure. The multivariate model in
the AH + T2DM group also demonstrated good prognostic performance (AUC=0.803). Conclusion Elevated NT-proBNP
concentrations in patients with AH and T2DM are formed under the influence of a complex of hemodynamic, metabolic,
and structural-functional factors. In isolated AH, cardiac remodelling parameters are of primary importance, whereas
in combined AH and T2DM, the spectrum of determinants expands to include indicators of diastolic dysfunction, left
ventricular hypertrophy, insulin homeostasis, and systolic blood pressure. NT-proBNP may be considered an integral
biomarker of early cardiac remodelling, subclinical diastolic dysfunction, and cardiometabolic risk stratification in patients
with comorbid AH and T2DM.

Keywords: arterial hypertension, type 2 diabetes mellitus, NT-proBNP, cardiometabolic risk, diastolic
dysfunction, insulin
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Introduction

Type 2 diabetes mellitus (T2DM) is one of the
key factors in the development of cardiovascular
complications, in particular diastolic
dysfunction, left ventricular hypertrophy, and
chronic heart failure. The combination of T2DM
and arterial hypertension (AH) significantly
increases the risk of cardiac remodeling,
mediated by insulin resistance, activation of
the sympathoadrenal system, chronic low-grade
inflammation, endothelial dysfunction, and
impairment of the adipokine profile. It has been
established that patients with T2DM develop
specific structural and functional myocardial
changes, known as diabetic cardiomyopathy,
characterized by left ventricular hypertrophy,
increased myocardial stiffness, and impaired
myocardial relaxation.

The heart is not considered a classical
endocrine organ; however, it can perform
an endocrine function by synthesizing and
secreting natriuretic peptides, which play an
important role in regulating water-electrolyte
balance, vascular tone, and blood pressure [1].

In view of these pathophysiological changes
and the described mechanisms of diabetic
cardiomyopathy, natriuretic peptides, as
biomarkers reflecting myocardial remodeling and
hemodynamic load, are of particular interest [2].

At present, contemporary approaches to the
management of patients with AH also involve
the active use of biomarkers for early detection
of target-organ damage and cardiovascular
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risk stratification, especially in patients with
concomitant T2DM [3].

The family of natriuretic peptides includes atrial
natriuretic peptide (ANP), brain natriuretic peptide
(BNP), the N-terminal fragment of the precursor of
brain natriuretic peptide (NT-proBNP), and C-type
natriuretic peptide (CNP), which play an important
role in the regulation of water-salt balance, vascular
tone, and hemodynamics [4].

Natriuretic peptides, particularly NT-proBNP,
play an important role in diagnosing subclinical
heart failure (HF) and assessing myocardial
stress. Elevated NT-proBNP concentrations
reflect increased left ventricular (LV) filling
pressure, impaired diastolic function, and
myocardial remodelling. It has been shown that
in patients with T2DM, increased NT-proBNP
may be observed even in the absence of clinical
manifestations of HF and may be associated
with increased cardiovascular risk. The results of
prospective studies demonstrate that elevated NT-
proBNP concentrations in patients with T2DM
are associated with a higher risk of HF, atrial
fibrillation, and cardiovascular mortality [5-7].

According to population-based studies,
NT-proBNP concentrations in patients with
T2DM correlate with age, diabetes duration,
body mass index (BMI), glycemic control, and
blood pressure (BP). At the same time, some
authors report an inverse association between
NT-proBNP and obesity, which is explained
by enhanced clearance of natriuretic peptides
in adipose tissue and reduced secretion under
conditions of insulin resistance.
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Analysis of the literature indicates that
elevated NT-proBNP concentrations are
associated with LV hypertrophy, increased left
ventricular mass index (LVMI), impaired diastolic
filling, obesity, insulin resistance, and adipokine
dysfunction. Associations of NT-proBNP
with insulin concentration, BMI, leptin, and
indicators of cardiorenal interactions have also
been demonstrated. A number of studies have
established associations between NT-proBNP and
glomerular filtration rate, cystatin C (Cys C) levels,
and markers of tubular kidney injury [8-11].

It has been established that in patients with
combined T2DM and AH, increased NT-proBNP is
associated with more pronounced LV remodeling,
increased left ventricular myocardial mass (LVM),
impaired diastolic function, and increased
myocardial stiffness. At the same time, indices of
diastolic function, particularly early diastolic filling
velocity (VE), the ratio of early to late diastolic filling
velocities (VE/VA), and isovolumic relaxation
time (IVRT), may act as independent predictors of
increased NT-proBNP [12, 13].

Particular attention has recently been paid
to the role of metabolic factors in the formation
of elevated NT-proBNP concentrations. It has
been shown that hyperinsulinemia and insulin
resistance may contribute to myocardial
remodelling, the development of diastolic
dysfunction, and increased LV filling pressure.
In addition, an association has been established
between NT-proBNP and adipokines, particularly
leptin, which regulates sympathetic activity, BP,
and myocardial hypertrophy [14-18].

At the same time, research findings
concerning the cardiometabolic determinants
of elevated NT-proBNP concentrations in
patients with combined T2DM and AH remain
inconsistent. The role of diastolic function
parameters, insulin, LVMI, and metabolic factors
in the development of elevated NT-proBNP
concentrations in this patient group has not been
adequately studied. This substantiates the need
for further studies that comprehensively assess
clinical, metabolic, and structural-functional
cardiac parameters.

Accordingly, the aim of the study was to
determine the cardiometabolic determinants of
elevated NT-proBNP concentrations in patients
with T2DM and AH.

ISSN 2304-6090 (Print) ISSN 2415-7252 (Online)

Materials and Methods

The study was conducted in accordance with the
ethical principles and legal standards set forth
in the Statute of the Ukrainian Association of
Bioethics, as well as international standards of
Good Clinical Practice (GCP, 1992) and Good
Laboratory Practice (GLP, 2002). The provisions of
the Declaration of Helsinki on ethical principles for
medical research involving human subjects, as well
as the Council of Europe Convention on Human
Rights and Biomedicine, were observed. The study
protocol was approved by the Commission on
Ethics and Bioethics of Kharkiv National Medical
University. All patients provided voluntary
informed consent to participate in this study.

The study included 136 patients with AH.
All examined participants were divided into
two clinical groups. The first group comprised
64 patients with isolated AH (30 men and 34
women), with a mean age of 55.8 + 8.31 years.
The second group included 72 patients with
combined AH and T2DM (34 men and 38
women), with a mean age of 51.98 + 6.44 years.
The control group consisted of 20 individuals
who were practically healthy and without signs
of cardiometabolic pathology.

The exclusion criteria were acute infectious
and autoimmune diseases, oncological
pathology, chronic kidney disease stage >3b
(glomerular filtration rate <35 mL/min/1.73 m?),
symptomatic AH, severe T2DM, type 1 diabetes
mellitus, pregnancy, the presence of any type of
dependence, and acute inflammatory conditions.

All study participants underwent compre-
hensive clinical, laboratory, and instrumental
examination. Biochemical testing included
determination of blood lipid profile parameters:
total cholesterol (TC), high-density lipoprotein
cholesterol (HDL-C), low-density lipoprotein
cholesterol (LDL-C), very-low-density lipoprotein
cholesterol (VLDL-C), and triglycerides (TG).
Renal functional status was assessed by creatinine
and urea concentrations and by estimated
glomerular filtration rate (eGFR), determined
using standard methods.

To assess carbohydrate metabolism, insulin
and glycated haemoglobin (HbA 1c) concentrations
were measured by enzyme-linked immunosorbent
assay (ELISA). Concentrations of NT-proBNP,
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leptin, Cys C, and neutrophil gelatinase-associated
lipocalin (NGAL) were also determined by ELISA
using certified commercial kits, according to the
manufacturers’ instructions.

To assess the functional status of the
immune system, the composition of peripheral
blood lymphocyte subpopulations was
investigated. The analysis was performed by
immunoperoxidase staining with monoclonal
antibodies to lymphocyte surface markers, with
determination of their relative abundance. The
percentage of total T lymphocytes (CD3*), T
helper cells (CD4"), T cytotoxic/suppressor cells
(CD8"), and T active lymphocytes (CD25*) was
determined. In addition, the immunoregulatory
index (CD4*/CD8", Th/Ts) was calculated.

Echocardiographic examination was
performed using an Ultima PA ultrasound
system (Radmir, Ukraine) with a sector phased-
array transducer at 2-3 MHz, in accordance with
the recommendations of the American Society
of Echocardiography. The dimensions of the
cardiac chambers (aorta, left and right atria,
right and left ventricles), left ventricular end-
diastolic dimension (LVEDD) and end-systolic
dimension (LVESD), interventricular septal
thickness (IVST), left ventricular posterior wall
thickness (LVPWT), LVM, LVMI, relative wall
thickness (RWT), and left ventricular ejection
fraction (LVEF) were determined. Diastolic
function was assessed by the parameters of early
diastolic filling velocity (VE), late diastolic filling
velocity (VA), their ratio (VE/VA), and IVRT.

Statistical analysis of the obtained results was
performed using Statistica 14.0 software (StatSoft
Inc., USA) and Microsoft Office Excel 2013.
The normality of distribution of quantitative
variables was assessed using the Shapiro-Wilk
test. For the normal distribution, data were
presented as the mean + standard deviation
(M £ SD). To evaluate factors associated with
elevated NT-proBNP concentrations, univariate
logistic regression was used to determine odds
ratios (ORs) and 95 % confidence intervals
(CIs). Variables that demonstrated a statistically
significant association in univariate analysis
were included in the multivariate logistic
regression model to determine independent
cardiometabolic determinants of elevated NT-
proBNP concentrations. The prognostic value

Delg

of the models was assessed using ROC analysis
with calculation of the area under the curve
(AUCQ). Differences were considered statistically
significant at p <0.05.

Results

Comparative analysis of clinical and metabolic
parameters in patients with AH and in those with
AH combined with T2DM showed the presence
of more pronounced metabolic disorders in
patients with comorbid pathology (Table 1).

In patients with AH with T2DM, BMI was
higher than in the isolated AH group (32.55
+ 6.00 vs 27.86 + 2.30 kg/m? p <0.001). At
the same time, no significant differences were
found between the groups in SBP and DBP levels
(p > 0.05). HbA1c values also did not differ
significantly between the groups.

Analysis of the blood lipid spectrum showed
more pronounced atherogenic changes in patients
with combined AH and T2DM. In this group,
increases in TC (6.29 £ 1.65 vs. 5.49 + 1.30 mmol/L;
p=0.0047), TG (3.13 £ 2.17 vs. 1.86 + 0.80 mmol/L;
p =0.0002), and the atherogenic coefficient (4.94 +
2.74vs.3.64 + 1.44; p = 0.0054) were observed. No
significant differences were detected between the
groups in HDL-C, LDL-C, or VLDL-C.

Investigation of immune system parameters
demonstrated considerable differences between
the groups. In patients with AH combined with
T2DM, increased levels of CD3*, CD4*, CD8",
and CD25* lymphocytes, as well as a marked
increase in the CD4*/CD8" immunoregulatory
index (p < 0.001), were observed, suggesting
activation of the cellular immune system in the
comorbid course of the disease.

Assessment of renal functional parameters
showed that creatinine and urea concentrations
did not differ significantly between the groups.
At the same time, patients with AH and T2DM
had a decrease in Cys C concentration (p =
0.0293). Patients with comorbid pathology
also showed an increase in leptin (p = 0.0486),
whereas NGAL and insulin levels did not differ
significantly between the groups. NT-proBNP
concentrations tended to be higher in patients
with combined AH and T2DM; however, the
difference did not reach statistical significance
(p = 0.0791).
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Table 1. Clinical-metabolic and cardiac parameters in patients with AH and in patients with AH

combined with T2DM

Parameters AH group AH+T2DM group p-value
Age, years 55,8 + 8,31 51,98 + 6,44 0,0030
BMI, kg/m? 27,86 + 2,30 32,55+ 6,00 0,0000
SBP, mmHg 143,09 + 11,24 140,02 + 22,09 0,3092
DBP, mmHg 87,42 + 8,94 84,94 + 13,78 0,2113
HbAlc, % 6,97 + 1,58 7,33 + 1,66 0,1773
TC, mmol/L 5,49 + 1,30 6,29 + 1,65 0,0047
TG, mmol/L 1,86 + 0,80 3,13 +2,17 0,0002
HDL-C, mmol/L 1,18 £ 0,31 1,13 £0,26 0,3868
LDL-C, mmol/L 3,44+ 1,29 3,69 + 1,07 0,3223
VLDL-C, mmol/L 0,96 + 0,68 1,07 + 0,43 0,3463
AC 3,64 + 1,44 4,94 +2,74 0,0054

CIC, units 96,47 £ 9,74 31,08 + 8,55 0,0001
CD3%, % 65,29 + 3,76 149,83 + 21,66 0,0001
CD4%, % 38,76 + 3,07 53,15 + 4,08 0,0001
CD8", % 21,77 £1,91 29,84 + 3,57 0,0001
CD25%, % 7,18 + 1,36 24,08 + 3,89 0,0001
Immunoregulatory index (CD4*/CD8") 1,84 £ 0,28 11,40 2,72 0,0001
Blood urea, mmol/L 5,60 + 1,40 6,08 + 1,65 0,0904
Creatinine, mmol/L 96,39 * 16,26 99,10 + 23,30 0,4745
Cys C, mg/L 150,21 + 33,51 131,10 + 26,70 0,0293
Leptin, ng/mL 21,70 + 11,16 25,03 +9,18 0,0486
NGAL, pg/mL 17,67 + 4,52 17,03 + 4,37 0,3827
NT-proBNP, pg/mL 413,39 + 130,84 453,49 + 141,46 0,0791
Insulin, uIU/mL 21,11+14,98 22,48 + 12,62 0,5475
Aorta, cm 3,28 + 0,25 3,79 £ 0,09 0,0001
LA, cm 3,61 £0,27 4,47 £0,12 0,0001

RA, cm 3,84 £ 0,24 4,23+0,11 0,0001
LVEDD, cm 4,53 + 0,43 5,90 0,09 0,0001
LVESD, cm 3,33+0,46 4,19+0,12 0,0001
RV, cm 1,73+0,08 1,35+0,06 0,0001
IVST, cm 1,25+0,07 1,32+0,07 0,0001
LVPWT, cm 1,26+0,04 1,20+0,05 0,0001
LVM, g 205,52%30,91 261,72+17,83 0,0001
LVMI, g/m? 121,87+16,74 136,08+9,00 0,0001
LVRWT 0,53+0,05 0,49+0,03 0,0001
LVEE % 57,47+3,67 48,53+3,14 0,0001

VE, cm/s 62,49+8,33 64,01£7,92 0,2734
VA, cm/s 72,98+8,33 83,2246,59 0,0001
VE/VA 0,86+0,13 0,79+0,12 0,0012
IVRT, ms 105,40+10,97 117,04+11,30 0,0001

Abbreviations: AH — arterial hypertension, T2DM — type 2 diabetes mellitus, BMI — body mass index, SBP — systolic
blood pressure, DBP — diastolic blood pressure, HbA1lc — glycated haemoglobin, TC — total cholesterol, TG — triglycerides,
HDL-C — high-density lipoprotein cholesterol, LDL-C — low-density lipoprotein cholesterol, VLDL-C — very-low-
density lipoprotein cholesterol, AC — atherogenic coefficient, CIC — circulating immune complexes, CD3* — total T
lymphocytes, CD4* — T helper cells, CD8" — T cytotoxic/suppressor cells, CD25* — T active lymphocytes, CD4*/CD8*—
immunoregulatory index, Cys C — cystatin C, NGAL — neutrophil gelatinase-associated lipocalin, NT-proBNP — the
N-terminal fragment of the precursor of brain natriuretic peptide, LA — left atrium, RA — right atrium, LVEDD — left
ventricular end-diastolic dimension, LVESD — left ventricular end-systolic dimension, RV — right ventricle, IVST—
interventricular septal thickness, LVPWT — left ventricular posterior wall thickness, LVM— ventricular myocardial mass,
LVMI — left ventricular mass index, LVRWT — left ventricular posterior wall thickness, LVEF — left ventricular ejection
fraction, VE —diastolic filling velocity, VA — late diastolic filling velocity, IVRT— isovolumic relaxation time.

ISSN 2304-6090 (Print) ISSN 2415-7252 (Online)



OpurinanbHi focmimKxeHHA

Analysis of echocardiographic parameters
showed more pronounced cardiac remodelling
in patients with combined AH and T2DM.
In this group, enlargement of the aorta, left
atrium, right atrium, and left ventricle was
detected (p <0.001). Increases in LVEDD and
LVESD were also observed.

In patients with AH and T2DM, increases
in LVM (261.72 + 17.83 vs. 205.52 + 30.91 g; p
< 0.001) and LVMI (136.08 + 9.00 vs. 121.87 +
16.74 g/m* p < 0.001) were observed. At the same
time, decreases in RWT and LVEF were noted (p
<0.001), indicating more pronounced structural
and functional myocardial remodeling.

Assessment of diastolic function showed
impaired relaxation processes in patients
with comorbid pathology. In the AH+T2DM
group, an increase in VA, a decrease in VE/
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VA, and prolongation of IVRT (p <0.01) were
established, indicating the formation of LV
diastolic dysfunction.

The results demonstrate that the combination
of T2DM and AH is associated with more
pronounced metabolic disorders, immune
activation, structural cardiac remodeling, and
deterioration of myocardial diastolic function.
This may contribute to increased NT-proBNP
concentrations and the development of
cardiometabolic risk in this patient group.

To determine factors associated with
elevated NT-proBNP concentrations in patients
with AH, univariate and multivariate logistic
regression analyses were performed (Table 2).

According to the results of univariate logistic
regression analysis, an association between
elevated NT-proBNP concentrations and several

Table 2. Univariate and multivariate cardiometabolic predictors of elevated NT-proBNP concentrations
in patients with AH

Dependent variable: NT-proBNP (AH)
Univariate logistic regression analysis (X* = 33.49; P = 0,0040)
AUC = 0,961 (0,875-0,994)
Parameters B-coefficient OR 95% CI p-value
RA, cm 8,16570 3518,1713 0,0476 — 259960,7324 0,1534
HbAlc, % -1,02012 0,3606 0,0808 — 1,6098 0,1814
VE, cm/s -0,36349 0,6952 0,3829 — 1,2624 0,2323
Leptin, ng/mL -0,20970 0,8108 0,6612 — 0,9944 0,0440
Aorta, cm -7,35058 0,0006 0,0000 — 2031,8955 0,3358
LVMM, g -0,13102 0,8772 0,7613 — 1,0108 0,0700
RV, cm -24,96691 0,0000 0,0000 — 250,7437 0,1085
BMI, kg/m? -0,83501 0,4339 0,1734 — 1,0857 0,0744
SBP, mmHg -0,076157 0,9267 0,7654 — 1,1220 0,4351
LVMI2, g/m 0,57892 1,7841 0,7792 — 4,0849 0,1708
Insulin, pIU/mL 0,023359 1,0236 0,9330 — 1,1230 0,6213
Blood urea, mmol/L 0,68856 1,9909 0,6211 — 6,3811 0,2466
Blood creatinine, pmol/L 0,082305 1,0858 0,9661 — 1,2203 0,1671
TC, mmol/L 0,20005 1,2215 0,4514 — 3,3053 0,6937
LA, cm 5,99668 402,0897 0,0291 — 5549,5550 0,2176
Multivariate logistic regression analysis (X* =18,41; P = 0.0010)
AUC = 0,868 (0,754-0,943)

VE, cm/c -0,15548 0,8560 0,7133 — 1,0273 0,0947
Leptin, ng/mL -0,069652 0,9327 0,8686 — 1,0016 0,0552
Aorta, cm -4,95705 0,0070 0,0001 — 0,5128 0,0235
LVMM, g -0,039621 0,9612 0,9310 — 0,9923 0,0149

Abbreviations: NT-proBNP — the N-terminal fragment of the precursor of brain natriuretic peptide, AH — arterial
hypertension, AUC — the area under the curve, RA— right atrium, CI — confidence interval, OR— odds ratio, HbAlc —
glycated haemoglobin, LVMM — left ventricular myocardial mass, RV — right ventricle, BMI— body mass index,
SBP — systolic blood pressure, LVMI2 — left ventricular myocardial index 2, TC — total cholesterol, LA— left atrium,
VE— diastolic filling velocity.
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clinical-metabolic and echocardiographic
parameters was established. A statistically
significant association was identified for leptin
(OR = 0.8108; 95 % CI 0.6612-0.9944; p =
0.0440). At the same time, a tendency toward
association was observed for LVM (p = 0.0700),
BMI (p = 0.0744), and VE velocity (p = 0.2323).

Other parameters, including HbAlc,
insulin, SBP, LVMI, renal function parameters,
and lipid profile parameters, did not demonstrate
a statistically significant association with elevated
NT-proBNP concentrations in univariate
analysis (p >0.05). The area under the ROC
curve (AUC) was 0.961 (95 % CI 0.875-0.994),
indicating high prognostic ability of the model.

Subsequent multivariate logistic regression
analysis identified independent determinants
of elevated NT-proBNP concentrations in
patients with AH. The model included diastolic
function parameters, metabolic parameters, and
echocardiographic characteristics.

The independent predictors of elevated NT-
proBNP concentrations were aortic dimension
(OR = 0.0070; 95 % CI 0.0001-0.5128; p
= 0.0235) and LVM (OR = 0.9612; 95 % CI
0.9310-0.9923; p = 0.0149). A tendency toward
association with VE (p = 0.0947) and leptin (p
= 0.0552) was also observed.

The area under the ROC curve for the
multivariate model was AUC = 0.868 (95 % CI
0.754-0.943), indicating good prognostic value
of the obtained model.

The obtained results demonstrate that elevated
NT-proBNP concentrations in patients with AH
are predominantly associated with structural and
functional cardiac changes and parameters of
cardiac remodeling, whereas metabolic parameters
have a less pronounced influence.

To determine cardiometabolic determinants
of elevated NT-proBNP concentrations in
patients with AH and T2DM, univariate and
multivariate logistic regression analyses were
performed (Table 3).

According to the results of univariate logistic
regression analysis, a statistically significant
association of elevated NT-proBNP concentrations
with parameters of diastolic function and
metabolic variables was established. In particular,
significant associations were identified for IVRT
(OR=0.9115;95 % CI 0.8465-0.9815; p =0.0141),
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BMI (OR = 1.1653; 95 % CI 1.0075-1.3480; p
= 0.0394), LVMI2 calculated using the height-
indexed parameter (OR = 1.2903; 95 % CI 1.0867—
1.5321; p = 0.0036), and SBP (OR = 1.0444; 95 %
CI 1.0040-1.0864; p = 0.0310).

At the same time, a tendency toward
association of elevated NT-proBNP concentrations
with VE (p = 0.0908), insulin (p = 0.0578), and
LV RWT (p = 0.0613) was observed. Other
clinical, metabolic, and structural-functional
parameters did not demonstrate a statistically
significant association with elevated NT-proBNP
concentrations (p > 0.05). The area under the ROC
curve for the univariate model was AUC = 0.961
(95 % CI 0.875-0.994).

Subsequent multivariate logistic regression
analysis identified independent cardiometabolic
predictors of elevated NT-proBNP concentrations
in patients with AH and T2DM. The independent
factors included diastolic function parameters
and metabolic variables. In particular, statistically
significant predictors were IVRT (OR = 0.9434;
95 % CI 0.8956-0.9937; p = 0.0279), VE (OR =
0.9065; 95 % CI0.8419-0.9761; p = 0.0093), LVMI2
(OR=1.1750;95 % CI 1.0396-1.3281; p = 0.0098),
insulin (OR = 1.0560; 95 % CI 1.0053-1.1092; p =
0.0301), and SBP (OR = 1.0319; 95 % CI 1.0028-
1.0618; p = 0.0312).

The area under the ROC curve of the
multivariate model was 0.803 (95 % CI 0.701-
0.882), indicating good prognostic ability.

Thus, in patients with AH and T2DM,
elevated NT-proBNP concentrations are associated
with a combination of metabolic disorders,
myocardial hypertrophy, and left ventricular
diastolic dysfunction, reflecting the formation of
cardiometabolic myocardial remodelling.

Discussion

In the present study, it was established that in
patients with T2DM and AH, elevated NT-
proBNP concentrations are associated with
parameters of diastolic dysfunction, LVMI,
insulin, and SBP. The obtained results support
the concept of cardiometabolic myocardial
remodeling in patients with a comorbid course
of T2DM and AH.

NT-proBNP is a sensitive marker of increased
ventricular filling pressure and early manifestations



Delg

OpurinanbHi focmimKxeHHA

Table 3. Univariate and multivariate cardiometabolic predictors of elevated NT-proBNP concentrations
in patients with AH and T2DM

Dependent variable: NT-proBNP (AH+T2DM)
Univariate logistic regression analysis (X* = 33.49; P = 0,0040)
AUC = 0,961 (0,875-0,994)
Parameters B-coefficient OR 95% CI p-value
VE/VA 9,37775 11822357 0,0001-2,61E+012 0,3387
TC, mmol/L 0,13814 1,1481 0,7326-1,7993 0,5467
IVRT, mc -0,092671 0,9115 0,8465-0,9815 0,0141
Leptin, ng/mL -0,039841 0,9609 0,8899-1,0377 0,3094
VA, cm/s 0,11127 1,1177 0,9259-1,3493 0,2468
VE, cm/s -0,20372 0,8157 0,6442-1,0329 0,0908
DBP, mmHg -0,025334 0,9750 0,9225-1,0305 0,3699
Age, years 0,016202 1,0163 0,9189-1,1240 0,7526
LV RWT, cm -18,94307 0,0000 0,0000-2,4492 0,0613
BMI, kg/m? 0,15302 1,1653 1,0075-1,3480 0,0394
LVMIL, g/m® -0,037118 0,9636 0,8908-1,0423 0,3543
LVMI2, g/m*’ 0,25490 1,2903 1,0867-1,5321 0,0036
Insulin, pIU/mL 0,066192 1,0684 0,9978-1,1440 0,0578
LVEDD, cm -7,32530 0,0007 0,0000-4,1643 0,1009
SBP, mmHg 0,043410 1,0444 1,0040-1,0864 0,0310
LVPWT, cm 4,55601 95,2024 0,0000-26959,7271 0,5478
IVST, cm -4,13007 0,0161 0,0000-489,7188 0,4330
RV, cm -5,97586 0,0025 0,0000-244,7604 0,3074
LVEE % 0,044202 1,0452 0,8434-1,2953 0,6864
Multivariate logistic regression analysis (X* = 25,66; P = 0.0003)
AUC = 0,803 (0,701-0,882)

IVRT, mc -0,058317 0,9434 0,8956-0,9937 0,0279
VE, cm/s -0,098169 0,9065 0,8419-0,9761 0,0093
BMLI, kg/m? 0,086432 1,0903 0,9897-1,2011 0,0802
LVMI2, g/m 0,16129 1,1750 1,0396-1,3281 0,0098
Insulin, pIU/mL 0,054450 1,0560 1,0053-1,1092 0,0301
SBP, mmHg 0,031418 1,0319 1,0028-1,0618 0,0312

Abbreviations: AH — arterial hypertension, T2DM — type 2 diabetes mellitus, BMI — body mass index, SBP — systolic blood
pressure, DBP — diastolic blood pressure, AUC — the area under the curve, CI — confidence interval, OR— odds ratio, TC —
total cholesterol, IVRT — isovolumic relaxation time, LV — left ventricle, RWT — relative wall thickness, LVMI1, g/m* — left
ventricular mass index normalized to body surface area, LVMI2, g/m*” — left ventricular mass index normalized to height raised
to the power of 2.7, LVRWT — left ventricular posterior wall thickness, IVST— interventricular septal thickness, RV — right
ventricle, LVEF — left ventricular ejection fraction, RV — right ventricle, BMI— body mass index, NT-proBNP — the N-terminal
fragment of the precursor of brain natriuretic peptide, VE — diastolic filling velocity, VA — late diastolic filling velocity.

of HE According to previous studies, in patients
with T2DM, NT-proBNP concentrations may
be elevated even in the absence of clinical signs
of HE which is associated with the development
of diabetic cardiomyopathy and subclinical
diastolic dysfunction. It has been shown that
hyperglycemia, insulin resistance, and oxidative
stress contribute to myocardial fibrosis, increased
LV stiftness, and elevated filling pressure, which
stimulate natriuretic peptide secretion [19-23].
In our study, one of the independent
predictors of elevated NT-proBNP concentrations

was diastolic function parameters, particularly
IVRT and VE. Similar results have been
reported in several studies, showing that
impaired myocardial relaxation is one of the
early mechanisms underlying increased NT-
proBNP in patients with metabolic disorders
[24, 25]. Prolongation of IVRT reflects slowing
of active LV relaxation, which is accompanied by
increased end-diastolic pressure and stimulation
of natriuretic peptide synthesis.

An important finding of the study is the
established association between NT-proBNP
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and LVMI. Left ventricular hypertrophy is
known to be one of the key mechanisms of
increased myocardial stress. In patients with
combined T2DM and AH, left ventricular
hypertrophy develops more rapidly and is
more pronounced, reflecting the simultaneous
effects of hemodynamic overload and metabolic
factors. The literature shows that an increase
in LVMI is associated with increased NT-
proBNP concentrations independently of LVEE,
confirming the role of structural remodelling in
the formation of myocardial stress [26-28].

In the present study, an independent association
between NT-proBNP concentrations and insulin
was also established. This is consistent with the
literature, which indicates that insulin resistance
plays a role in the development of cardiometabolic
remodeling [29]. Hyperinsulinemia contributes
to activation of the sympathetic nervous system,
sodium retention, increased BP, and stimulation
of cardiomyocyte hypertrophy. In addition, insulin
resistance is associated with the development of
interstitial myocardial fibrosis and deterioration
of diastolic function, which may lead to increased
secretion of natriuretic peptides.

Another important finding is the established
association between NT-proBNP concentrations
and SBP. Increased afterload increases LV
wall stress and stimulates natriuretic peptide
synthesis. In patients with combined T2DM and
AH, this mechanism is intensified due to reduced
vascular elasticity, endothelial dysfunction, and
activation of neurohumoral systems.

The role of obesity and BMI also deserves
separate attention. Univariate analysis showed an
association between BMI and elevated NT-proBNP
concentrations, although in the multivariate model,
this association was only marginally significant.
According to the literature, the relationship
between NT-proBNP and obesity is complex and
inconsistent. Some studies demonstrate reduced
natriuretic peptide concentrations in obesity due
to increased clearance in adipose tissue, whereas
others show increased NT-proBNP in the presence
of cardiac remodelling [30, 31].

Similar results were also obtained in our
previous study, which showed that elevated
NT-proBNP concentrations are associated with
parameters of diastolic dysfunction, insulin
resistance, and myocardial remodelling [32].
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The obtained data also confirm the important
role of the combined effects of metabolic and
hemodynamic factors in the development of
elevated NT-proBNP concentrations. In patients
with AH and T2DM, several pathogenetic
mechanisms are implemented simultaneously,
including myocardial hypertrophy, diastolic
dysfunction, insulin resistance, activation of
the sympathoadrenal system, and endothelial
dysfunction. This leads to increased LV filling
pressure and stimulation of NT-proBNP secretion.

Thus, elevated NT-proBNP concentrations
in patients with AH and T2DM reflect the
complex influence of metabolic and structural-
functional cardiac changes. Determination of
cardiometabolic determinants of elevated NT-
proBNP concentrations enables this biomarker
to be considered an integral indicator of
cardiometabolic risk and early myocardial
remodelling in this patient group.

Conclusion

1. In patients with arterial hypertension and
type 2 diabetes mellitus, more pronounced
cardiometabolic disorders were established
compared with patients with isolated arterial
hypertension, manifested by increased body
mass index, atherogenic changes in the lipid
profile, increased leptin and insulin levels, and
structural-functional cardiac remodelling. The
combination of metabolic and hemodynamic
factors is associated with increased left
ventricular myocardial mass, cardiac chamber
enlargement, and diastolic dysfunction.

2. Elevated NT-proBNP concentrations in patients
with arterial hypertension are predominantly
associated with structural and functional
cardiac changes. According to multivariate
logistic regression analysis, left ventricular
myocardial mass and aortic dimensions were
identified as independent predictors of elevated
NT-proBNP concentrations in patients with
arterial hypertension, indicating the leading
role of cardiac remodelling in the formation of
myocardial stress.

3. In patients with combined arterial hypertension
and type 2 diabetes mellitus, independent
cardiometabolic determinants of elevated
NT-proBNP concentrations are parameters
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Kappniometa6omniuni gerepmiHanTy migBuineHnx koHuenTpaniit NT-proBNP
y HaLli€HTIiB i3 I[yKpOBMM Aia0eToM 2-To THUITy Ta apTepiaTbHOIO rilepTeH3iero
(ornsp miTepaTypu Ta BIACHi JaHi)

Hynaesa I. I1., Kpasuyn H. O., Micropa K. B., Tuxa L. A., [lopomenko O. M., fIkoserko O. JI.
https://doi.org/10.57105/2415-7252-2026-3-03

Hynaesa I. II.

XapkiBCcbKuMil HalliOHAIbHUI MEAMYHMI YHIBEPCUTET

Kpasuyn H. O.

XapkiBCcbKuMil HalliOHANbHUI MEAMYHMIT YHIBEPCUTET;

Y «IucruryT npobneM eHpokpuHHoi matonorii iM. B. fI. Jauunescokoro HAMH Ykpainn»
Miciopa K. B.

Y «Incturyt npobnem engokpuHHOI matosnorii im. B. fI. [Janunescbkoro HAMH Ykpainn»
Tuxal. A.

Y «Incturyt npobnem enaokpruHHOI matosnorii im. B.A. lannnescbkoro HAMH VYkpainn»
Hopomenko O. M.

XapkiBCcbKMil HalliOHAbHUI MEAVYHMIT YHIBEPCUTET

SAxosenko O. JI.

XapkiBCbKMit HalliOHATbHMIT MEVYHMIA YHiBEPCUTET

Pesiome

INoenHanus apTepianbHoi rimeprensii (AT) Ta nykposoro giabery (II]]) 2-ro THITY acOI{I0ETHCS 3 BUCOKUM
PU3MKOM KapyiaTbHOTO peMOeMIOBaHHsI, HiacTOMYHOI ANCYHKII IIBOTO MITyHOYKA Ta PO3BUTKY CEpPLieBOi
HepocTaTHOCTI. N-KiHIIeBUiT pparMeHT monepefHyKa MO3KOBOro Harpiltypernynoro nentuny (NT-proBNP)
PO3ITIANIAEThCA K YYTIMBUIL OioMapKep MioKapfiaTbHOTO CTpecy, MifIBUIEHHA TUCKY HAlIOBHEHH: JIBOTO
IUTyHOYKA Ta PaHHIX CTPYKTYpPHO-(PYyHKIiOHaIbHUX 3MiH cepuis. OfHaK KapaioMeTabo/iyHi YMHHNUKY, 1O BU-
3HAYAIOTh HifgBuIieHi KoHneHTpanii NT-proBNP y nanienris i3 noegnannam Al ta I1]] 2-ro Tuiry, 3anmuaoTbesa
HeIOCTaTHbO BUBYEHVMIL.

Merta Busnauutu xapniomeraboniuni getepMiHaHTK HigBuineHUx KoHueHTpauiit NT-proBNP y mamjenTis i3
I 2-ro Tuny ta AL

Martepianu i MeTopu Y JOCTi/KeHHA BKIIoYeHO 136 manienTis 3 AT, sxi 6ynu posnopineHi Ha ABi rpymu: fo nep-
roi rpynu yBilinm nanienTty 3 isonboBanow Al (n=64), o gpyroi rpymu — nanientu 3 AI'y noennanni 3 1]
2-ro tuny (n=72). KouTponsHy rpyimy cranoBmm 20 IpakTUYHO 350pOBuUX 0¢i6. YciM 06CTeXeHIM IIPOBOAVIII
KOMIUIEKCHE K/TiHiKO-TabopaTopHe Ta IHCTpyMeHTa/IbHe JOCTIIKeHHs, BK/IIOYAI04l BUSHAUYEHHsI TIOKAa3HNUKIB
ninigHoro npodinto, HbAlc, incyniny, nentuny, Cys C, NGAL ta NT-proBNP metomom iMmyHOdepMeHTHOTO
aHasi3y, OLiHKY cy6momy AL 1iMpOoLMTIB, MOKa3HUKIB YHKIII HUPOK Ta exoKapaiorpadidHyx mapaMeTpis.
Jlna BusHaueHHA (pakTOpiB, acolifioBaHux i3 mifgBuieHnmMy Konuentpanismu NT-proBNP, sacrocoByBamm
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yHiBapiaTMBHUI i My/IbTUBapiaTUBHUI TOTICTUYHMI PErPECIiHMIT aHaIi3 i3 PO3PAXYHKOM BiJHOIIEHHS IIaH-
ciB, 95 % foBipyYOro iHTEpBasTy Ta OLIIHKOIO IIPOTHOCTUYHOI 37aTHOCTI Mofienelt 3a fonomoror ROC-ananisy.
Pesynbrarn Y narienris i3 noegnansam AT ta I1]T 2-ro Ty BusIBIeHO 6iblil HECIPUATINBNIL KapAioMeTa-
6omiuHuIt Ipodine TOPIBHAHO 3 XBOPKMH 3 130/10BaHOI0 AT Ie MposBIIAIOCS MiBUIEHHAM IHIEKCY MacK
TisIa, 3araJIbHOTO XOMeCTepUHY, TPUIILEpUAIB i KoedillieHTa aTepOreHHOCTI, 361/IbLIIeHHAM PiBHA JENTUHY,
aKTMBALi€I0 KIITMHHOI TaHKY IMYHITeTY, a TaKOX Oi/bII BUpa>KeHUM CTPYKTYPHO-(PYHKI[iOHATbHUM PEMO-
mentoBaHHAM cepuA. ¥ rpymi AT+11]T 2-ro Tumy BCTaHOB/IEHO 30i/IbIIeHHA MacK MiOKapfa JIiBOro ITyHO4Ka,
iHgexcy Macy MioKapyia T1iBOTO IITYHOYKA, pPO3MipiB KaMep ceplis, 3HIDKeHHA QpaKIil BUKMY JTiBOTrO HITyHOYKa
Ta TOTiplIeHH: [TOKa3HUKIB miactroniyHoi ¢pynkuii. Konnenrpanii NT-proBNP y manientis i3 AT+LI] 2-ro
TUITY MaJIy TeHJEHIiI0 O MigBUILIEHHA IOPiBHAHO 3 TPYIIOI0 i3071b0BaHOI Al, OflHaK MIXKTPYIIOBa Pi3HMUIIA He
[OCsITajIa CTaTUCTNYHOI 3HawymocTi (p=0,0791). 3a pe3ynpraraMu My/IbTHBAPIaTBHOTO JTOTICTUYHOTO perpe-
CilfHOTO aHasi3y y MaljieHTiB 3 i301b0BaHO0 Al He3a/IEeXXHUMM NPEUKTOPaMM MiBUIIEHNX KOHLEHTPALIii
NT-proBNP 6ynmu posmip aopTu Ta Maca MioKapfa JiBOTO IUTYHOYKa; IPOTHOCTMYHA 3[aTHICTh Mofeni Oyna
nobporo (AUC=0,868). Y nanienTis i3 noeguanuam Al ta I]]] 2-ro Tumy Hesane)XHUMM KapAioMeTabomivHIMNI
meTepMiHaHTaMu ifiBuieHNX KoHneHTpaniit NT-proBNP susHayeno IVRT, mBuskicTh paHHbBOTO AiacTOMI4-
Horo HanoBHeHH:A (VE), iHgexc Macu Miokappia /1iBOro IITyHOYKA, iHAEKCOBAaHUII IO 3POCTY, KOHIIEHTpAIliio
IHCYJIiHY Ta CUCTONIYHMIT apTepianbHMIA TUCK. MynbTuBapiatuBHa Mogens y rpymi AI+I1]T 2--ro Tumy Takox
IPOAEMOHCTPYBaa JoOpy mpornocTnyHy 3garHicts (AUC=0,803).

Bucnosxkn Iligsumeni konuenTpanii NT-proBNP y manieHTis 3 apTepia/bHOIO TillepTeH3i€I0 Ta I[yKPOBUM
niabeToM 2-ro Uy GOpPMYIOTbCA IIifi BIZIMBOM KOMIUIEKCY TeMOJIHAMIYHMX, MeTaOOMiYHNX i CTPYKTYpHO-
¢dyHKIioHaMbHYX YMHHMKIB. [Ipu isonboBaHiit AT’ npoBifHe 3HaYeHHs MAaIOTh ITOKA3HMKY KapfialbHOTO pe-
MOJIeNIIOBaHHA, TOfli AK Npyu noefHanHi AT i3 II]I 2-ro TuIy crekTp AeTepMiHaHT PO3MIMPIOETHCA Ta BKIIIOYAE
HIOKa3HUKMY AiacTONiYHOI fucyHKII, rinepTpodil 1iBOro ITyHOUKa, iHCY/IIHOBOrO TOMEOCTasy Ta CHCTOIIYHOTO
aprepianbHOro TucKy. NT-proBNP Moxxe posrysigaTics sK iHTerpanbHuit 6ioMapkep paHHbOTO KapAiabHOTO
peMofieNioBaHHs, CYOKIiHIYHOI fiacToniuHol AncdyHKLii Ta cTparndikariii KapHioMeTabomiYHOrO PU3UKY ¥
marfiexTiB i3 koMop6igHuM nepebirom AT ta I1]T 2-ro Tumy.

KmouoBi cmoBa: aprepianbHa rinepreHsid, ykposuii giabet 2 Tuny, NT-proBNP, kappiomeTabomiynmit pusuk,
miacronivyHa fucYHKIiA, iHCYIiH.
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MODY-giaberT: K He MOMUINTIUCH B fiarHo3i? m DipkiB €. I. Ta criBasT.

YIIK 616.379-008.64-056.7-07
MODY-gia0eT: IK He MOMIWINTUCH B TiarHO3i?
(KIiHIYHMIT BUIIATOK)

InpkiB €. I, Caenko . A., Osepsancpka O. €., ManbKoBcbKkMi1 b. M.

https://doi.org/10.57105/2415-7252-2026-3-04

Pe3srome

MODY-oiabem (maturity-onset diabetes of the young, diabem dopocnux y monodomy i) € 2pynoro cneuudiurux gopm
uykposoeo diademy (LJ[T) i3 panmvoro maripecrayieio 3ax60pro6ants nepesaicHo 00 25 poxie ma KiHIiuHOW cCUMnMo-
mamuxoio LTJ] 2-20 muny. Ha cb0200Hi ONUCaHO 4uMarno 2eHis, Mymauii AKUX € OCHOBHOI HPUHUHOI0 PO3BUINKY 0GHO20
saxsoprosans. IIpome He 6ci munu MODY-0iabemy cynposooxyomvcs ACKPABo 6UPAAHEHOI0 CUMNINOMAMUKOL, W40
cmasumo nio0 numanns énace diaeno3 LI/, a 6 desxux 6unaokax namonoeis 3anumaemocs HenomiveHoro. Y pobomi
niokpecnero npobnemy KpumuuHozo Hedodiaznocmysanns MODY-0iabermy, w0 3yM0671eH0 BUCOKOI0 KTIHIHOI0 8api-
abenvHicio ma HeOOCMAMHIM 6NPOBAOHEHHAM MONEKYAPHO-2EHEMUHHUX Met00i6 y NPpakmuxy.

Mu demanvHo onucanu kainiunuil sunadox navicnmxu 3 GCK-acouygiiiosarum niomunom MODY (niomun 2), sixiil
nonepeoHv»o HeOOHOPA3060 BCAHOB/II08ANU XUOHUI OiaeHo3 LT]]. Haw sunadok nioxpecnioe, w0 84dacHe po3nisHaanHs
KoHkpemroeo niomuny MODY 3a 00nomoeoto cneyugiurux 2eHeMuUHUX Mecmie MAe 6UPianvHe 3HA4eHHs 07151 BUOOPY
KOpeKMHOT MaKmuky siKy8anHs, W 4acrmo 003607I€ 8IOMOBUMUCA 610 iH EKULL IHCYTIIHY HA KOPUCb NePOPATIbHUX
UYKPOSHUNCYB8ATIbHUX Npenapamis abo nuue diemomepani.

Kmouoei cnosa: yyxposuti diabem, diabem dopocnux y monodomy eiui (MODY-0iabem), emoxokinasza (GCK),
enikosanuii 2emoenobin, C-nenmuo, eHermuuHe mMecrmyBaHHs.

Beryn

MODY-pgiaber (maturity-onset diabetes of the
young, fiabeT JOPOCINX Y MOTIOFOMY Billi) — Iie
TpyIa MOHOT€HHUX (HOPM I[yKPOBOTO fiabeTy
(LIT), mo xapaKkTepusyIOTbCsl paHHIM II0YaTKOM
3aXBOPIOBAHHSA NE€PEBAXKHO 3 K/IIHIYHOIO CHMII-
toMarukom L] 2-ro tumny. Mae ayTocoMHO-710-
MiHAHTHMI TUII YCIIAAKYBaHH: Ta IIPU3BOAUTD JIO
mucyHKIIi 6eTa-KITUH MiAIITYHKOBOI 3271031
(McDonald & Ellard, 2013; Tosur & Philipson,
2022).
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Iommpenicts MODY cepen ycix Tumis fia-
6eTy KOTMBAETHCA B MeYKax 2—5 % 3 BUCOKIIM CTY-
ieHeM reorpadiunoi Bapiabenprocti (Mcdonald et
al., 2011). Yepes nefocrarHio giarnoctnky MODY-
HiabeT 4acTo MOMIWIKOBO BCTAQHOBJIIOIOTD SAK 1-if
a60 2-it TUII, 10 IPU3BOAUTD O MPU3HAYCHHSA
HEITPABMU/IbHOI IyKPOITOHVDKYIOYO] Tepartii.

OcHoBHi giarHocTtnyHi kputepii MODY-
HiabeTy BK/IIOYAIOTh: ayTOCOMHO-JOMiHaHTHE
yCHafKyBaHH: 3 HAABHICTIO BUIIAJIKIiB B IEKI/TbKOX
HOKOJIIHHAX POAIVHY, II0sIBa O3HAK OJHOTO i TOro
K 3aXBOPIOBAHHS B HAIAJKIB Y Oi/IbII paHHBOMY
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Kniniuni Bummagkm

Billi i 3 BaykunM nepe6irom, MaHigecraryis y Biti 1o
25 poKiB, BiICy THICTb IIOTpeOU B iHCy/TiHOTeparii
IIPOTATOM IEPIIVX POKIB IIiC/IA BUHMKHEHHA [Jlia-
OeTy, 36epekeHHA K/IiHIYHO 3HAYMMUX PiBHIB
C-nrerrtupy (>0,6 Hr/m1 a60 >200 IMO7IB/ 1), piBeHb
IJIIOKO3Y B KPOBi HaTIIle >5,6 MMOJIb/J 00 IIIF0KO3a
mic/ia HaBaHTaXKeHHd >11,1 MMOJb/I.

Ha pganmit MoMeHT BiffoMo nipo 14 renis,
MyTalil B AKMX BiflirpalOTh po/ib B €TiONarTo-
rere3i MODY-piabety (Nkonge et al., 2020), a
came: HNF4A (remarouurapHuit agepHnit dpax-
top 4-anbda), GCK (ren rmokokinasu), HNF1A
(remaronurapHmit sapepHnit gpakrop l-anbga),
PDX1/IPF-1 (incyniHOBMIT IpOMOTOpHMIT ak-
top-1), HNF1B (remarountapunmii sijepumit ¢pax-
top 1-6eta), NEURODI (HeiiporenHuit gpaxrop
mudepennianii 1), KLF11 (Krueppel-nopi6unii
dakrop 11), CEL (ren kapOOKCUIBHOI fTimasn),
PAX4 (mapuuit kopo6KoBwmii ret 4), INS (reH mmpe-
npoincyrniny), BLK (ren HeperentopHOI THpO3UH-
kinasn), ABCC8 (ren uena 8 minpomyau C kaceT-
HOTO TpaHCHopTepa, 1o 3B’s13ye ATD), KCNJ11
(Ter migpomyay J 11 BHY TPIlIHBOTO BUIPSIM/ICHHS
KanieBoro kaHany) i APPLI (ren ajantepHoro
6171Ka, 1110 B3aemopie 3 nomeHoM PH i srefiiiHoBor0
3acriokoro 1). L1i renn 6y inentudikosai 3a
JIOIIOMOTOI0 aHa/Ti3y TeHeTUYHOTO 3YeI/ICHHS B
00OMe>KeHil1 KJIPKOCTI CIMel1 3 aTUIIOBMM AiabeToM
(OMIM Ne 606391).

HewjopaBHo 6y/10 3aIiporoHOBaHO TpU JO-
naTkoBi reun-kaugupat (WFS1 (Bansal et al.,

Delg

2018), RFX6[6] i PCBD1 (Simaite et al., 2014)) mia
MODY-nozi6Hnx ¢peHOTHIIIB.

Haii6inpnr 9acTo 3ycTpidaroThes MifTHUIIN
MODY-piabery, sAKi I10B’sI3aHi 3 My TalliIMI B Te-
Hax, 10 KoAyloTh rmokokinasy (GCK) i apepsi
daxropu remarountis (HNF).

GCK-acouyitopauuii migrun MODY (miprumn
2) € HallNoOWVpeHIIMM, Ha AKWI IpUIajae Bify
30 mo 65 %. laHni1 migTUI BUHUKAE BHACTIIOK
myTauii pepmenty GCK. Ie Haimommpenimmit
it MODY y xpainax Llentpanbnoi Ta IliBneHHoi
€spony, Ha BigMiHy Bif [liBHiYHOI €Bpony, fie
nepeBaxae inumit Turt MODY (HNF1A-MODY).

GCK e ¢pepmeHTOM, sAKMIT Gepe y4acTb y
IHepILIOMy eTarli MeTabo/Ii3My IJIFOKO3M Ta KaTa-
nisye epeHecenHs ocdary 3 ATD Ha rmokosy,
YTBOPIOIOUM ITIIOK030-6-ocar y rernarormrax,
B-KJIiTHMHAX MiANITYHKOBOI 3a71031. AKTYBHICTD
ii IpsAAMO MpoNopLiiiHa KOHLEHTpPaLlii IIIOKO3K B
HABKOJIMIIIHBOMY CEPeIOBMIL, 11J0 HA/IA€ IJIIOKO-
KiHasi cTaTycy «ceHcopa ITIIOKO3W» B B-KITHHAX
ocTpiBLiB JlaHrepraHca i cripus€e BUBIIbHEHHIO
iHCyiHY, BiIIOBITHO Ta IIPONOPLITHO JO KOHLIEH-
Tpauii IiroKosy B Kposi (Matschinsky et al., 1993).
Tak ax GCK excripecyerbcs i B renaToluTax, matti-
entyt 3 MODY-2 MatoTb 3HYDKEHMII CUHTe3 1 3a11acu
IJIKOTEHY B IIeYiHIIi.

Ilepopanmbamit TeCT TONMEPAHTHOCTI [0 IJTIO-
ko3u (ITTTT) e Ba>xnuBuUM 151 IPOBEEHHA V-
(epeHLiNHOI JlarHOCTVKM, OCKUIbKY iHIIi THIN
nia6eTy, taki Ak ]I 1-ro 4u 2-ro tnmy, K mnpa-

Gene Chromosomal locus Types of mutations

HNF4A 20q13.12 Missense, frameshift, splice site, nonsense, indel, deletion, insertion
HNF1A 12q24.31 Missense, frameshift, splice site, nonsense, indel, deletion, insertion
PDX1/IPF1 13q12.2 Missense, nonsense, deletion, insertion

HNF1B 17q12 Missense, frameshift, splice site, nonsense, indel, deletion, insertion
NEUROD1 2q32 Missense, frameshift, nonsense, indel, deletion, insertion

KLF11 2p25 Missense

PAX4 7q32 Missense, splice site, deletion

BLK 8p23 Missense

GCK 7pl3 Missense, frameshift, splice site, nonsense, indel, deletion, insertion
CEL 9q34 Missense, frameshift, indel, deletion, insertion

INS 11p15.5 Missense, splice site, nonsense, indel, insertion

ABCC8 11p15 Missense

KCNJ11 11p15 Missense

APPL1 3p14.3 Missense, nonsense

Puc. 1. Ienu MODY, xpomocomHi nokycu ma munu npusuHHux mymauiii (yumyemocs 3a Smith, J., Petrovic,
P, Rose, M., De Souz, C., Muller, L., Nowak, B., & Martinez, J. (2021). Placeholder Text: A Study. The Journal of
Citation Styles, 3. https://doi.org/10.10/X)
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BIJIO, MAIOTD OUIBII BUpaKeHe MiBUIEHHA PiB-
HA mikemii (>3,0 MMonb/i). Xoua, nesxi monu 3
MoHoreHHuMu Tunamu giabery HNF1A-MODY i
HNF4A-MODY Tako MatoTb IpMpICT ITikemii >3
MMOJIb/ T yepe3 2 ropyay ic/s nmposeneHHs ITTTT.

Sk 6y70 3a3HaveHO BulIle, Ha BiMiHy Bif 1111
1-ro tuy, mony 3 MODY-ziabeTom Maibxe B ycix
BUIIA/IKaX HE MAIOTh TO3UTUBHMX ITaHKPEATMYHMX
ayroanTuTit. I1pore, B 1% mopeit is GCK-MODY
BIAIB/LAIOTHCS IIO3UTUBHI ayTOAHTUTINA (30Kpe-
Ma 0 IeKapOOKCIasy ITyTaMiHOBOI KUCTIOTH
(GADA)).

Ha Bigminy Big LIJT 2-To THITy, iHaKTMBAaLiA
myTaniit GCK He nos’s13aHa 3 oxxupiHHaM. Ocobn
3 GCK-MODY-pjabeToM CTpa>KHaoTh Bif 0XXu-
PIiHHA TaK caMo, fK 1 pellTa HaceJeHH:. TakuM
YMHOM, 3POCTaHH IOUIVPEHOCTI OXKMPIHHA ceper
Hace/IeHHS POOUTb HeMO>K/IVIBUM BUK/TIOUEHHS T1a-
1ienTiB 3 aHani3y [JJHK GCK Ha 0cHOBI O>KMpiHHS.

InaxTmByto4i MyTaiii reHa GCK BUK/IMKAIOTD
HOMipHY CTabi/lbHYy rinepriikeMilo B reTepo3u-
roromy crani (GCK-MODY) a6o nocriitani
HeoHaTa/IbHuIT ykposuii fiaber (ITHII]) i3 pis-
KO 3HIDKEHOIO CEKpeLIi€l0 iHCY/TIHYy B TOMO3UIOT-
HOMY a00 CK/IaJHOMY TeTepO3UTOTHOMY CTaHaX.
Myrarii reny GCK € HalfyacTilmmMy TOYKOBUMU
MyTallifaMy, 3 AKUX 65 % € MiceHC-MyTaliamuy,
ITiC/IS HYIX IO 9aCTOTi iy Th HOHCEHC-My Tallii, My-
Taljil CaliTy CIVIAJICMHTY Ta MyTallii 3CyBy paMKn
(Chakera et al., 2015). YactkoBsi a6o i memerii
TeHiB TPAIUIAIOTBCA 3HAYHO pife (3,5 %).

Ockinpkrt GCK-MODY-ziabet € ayTocoMHO-
TOMIHAaHTHUM 3aXBOPIOBaHHAM, 50% Hallajkis
MAIOTh PUSMK YCIIAAKYBaTH MYTALlil0 BiJi XBOPKX
6arpKiB. Xoya ImepeBakHa OiIBILIICTD /TIOAE 13
GCK-MODY ycnagkysanu myTanito GCK Bif
OJfHOTO 3i CBOIX 6aTBKiB, IPOTE € JaHi PO My TaLLii
GCK de novo. B ogHOMY pocmimxkenHi 6yo Bu-
ABJIEHO, 10 Y 7,3 % Bifl BCIX HaIIpaBJIeHb, AKi Bifl-
TOBia0Th KIiHiYHNM Kputepism MODY-piabery,
Oyr1o giarHocToBaHO MyTatlii de novo cepep momm-
pernx ¢popm MODY (GCK, HNF1A ta HNF4A)
(Stanik et al., 2014).

Pytunnuii ckpuninr rena GCK nosuHen
BKJIIOYATH BCi €K30HM ITAHKPEATUYHOI ITIOKOKi-
Hasy la-10, ockibKy MyTallii T0Kai3oBaHi 1o
BCbOMY T'€HY i He 3TPyIOBaHi TOYKOBO B IIEBHO-
my cermenTi JHK. [linauka npomoropa GCK
TEX MOBVHHA OyTH BK/IIOYEHA B 3BUYAlTHE [iia-
rHocTiaHe TectyBaHHA Ha GCK-MODY uepes
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MyTatito npomotopa (c.-557G>C), sika gy»xe 1o-
mpena B LlenTpasipHiit €Bpori i 3HAYHO 3HIDKYE
€KCITpecilo TeHiB in Vitro yepes BTpaTy peryJALii
Spl (pexominanThuit anepumit 6inox) (HULIN
et al.,, 2020).

Ha cporopiHi moummpeHuM cTano BUKOHAHHSA
TeHETVYHOTO TEeCTY, AKMUII epefidadyae OTpUMaH-
Hsa redoMHoi [IHK 3 noganbimm cekBeHyBaHHsA
Ta aHai3 Jeelil/ayniKanii 3 BUKOPUCTaHHAM
texHoorii [llumina, 3acHoBaHOi Ha cekBeHyBaHHi
HUIIXOM cuHTe3y (SBS) i € BcecBiTHBO PUITHATO0
IHHOBAIi€10 CEKBEHYBAHH:A HACTYITHOTO IIOKO/IiH-
Hs (NGS) reHiB, sIKi MOXYTb Oy TH acoLjiiioBaHi 3
ByHVKHeHHA MODY-zia6ery.

Omnuc K1iHiYHOTO BUNTAKY

JKiHka, 28 pokiB, Bieplile 3BepHy/Nach JO €HJ0-
KkpuHozora y 2018 pori (Ha Tort MoMeHT i1 6y710 21
PiK) 3i cKapramu Ha IiIBUILEHHS PiBHS IJIIOKO3Y B
KpoBi Hat1e 1o 7,0-7,3 MMonb/n Ta o 11 MMonb/n
ITiC/IA DK, OCTINIHY MOMipHY cripary. Iagekc Macu
Tima craHoBUB 20,3 Kr/M”. 3 aHaMHe3y BiJoMo, IO
HE3aJI0BrO [0 TOrO IIEPEXKI/Ia CTPECOBY CUTYAILIO.
CnapxosicTb 3 mpuBoay L] o6Tsoxena. Pigna
cectpa 6arbka Ta TiTKa MaTepi XBopitoTh Ha I]]]
2-r0 THIIy.

ITpy BuKOHaHHI TA0OPATOPHOTO OOCTEKEHHST
y Mali€HTKU piBeHb IIIKOBAaHOTO TeMOIOOIHY
(HbAlc) cranoBus 6,5 %, C-nentuny — 0,84 Hr/
mit. [licist mpoBeneHOro 0OCTEXKEHHsT HAa OCHOBI
BUIIENIepepax0BaHMX aHAMHECTUYHIIX, K/IIHIYHNX
Ta TA0OPATOPHIX AHVX XBOPIit 6Y/I0 BCTAHOB/IEHO
nornepenHiri fiarHod LADA-iaber, ipote 6e3 mpu-
3HAueHHs Teparlil.

Y 4epsHi/cepnHi 2018 poKy npoBefeHo Io-
BTOPHE 0OCTEXXEeHH, B XOfIi IKOTO Oy/I/1 BY3HAYeHi
PpiBeHD ITIiKeMil IUIa3MI KpOBI HaTIlle Ta yepes 2
ropyay micst Bukonanus III'TT, pisens HbAlc
ta C-nentupy (Tabm. 1). AHamis Ha aHTHUTIIA O
incyminy (IAA) ta o GADA nokasaB HeraTvBHUIA
pesynbTar.

Y 3ara/jbHOMY aHaJIi3i cedi He 6yI10 BUAB/IEHO
IJIFOKO3M, KETOHOBYX Ti/I Ta IIPOTEIHYPil.

ITaieHTKa BCe 1ie He BUKOPUCTOBYBaJIa IIpe-
IIapaty iHCY/IiHY Ta IIepOopaJIbHi IYKPO3HIDKYI04i
3acobm, amxe iarHo3 LADA-piabety 3ammas-
Cs1 CYMHIBHIM 4epe3 He3HauHi KO/IMBAaHHs PiBHA
C-mentupy Ta HETaTVBHI aHTUTINIA O CTPYKTYp
HiIIITYHKOBOI 32710311
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Tabnuys 1. Pe3ynomamu noémopHozo n1abopa-
MOPHO20 06CMENEHHS

IToxasamk Pesynbrar

I'moxo3a my1a3mMu KpoBi HaTle 5,9 MMOJIB/ T

[mroko3a mna3mu KpoBi Yepes 2 TOIMHI
p p A 14,2 MmMmonb/n

Delg

C-nentup, (ar/mm)
Hr/M,
3,343335
2,836668
2,330001
1,823334
1,316667 0,982

Hopwma- 0,81 - 3,85

HoBoi kucnoru (GADA)

BripofioB>x OCTaHHIX POKiB Ialli€EHTKA IIPO-
TOBXYyBaja CIOCTepiraTuch B €HJOKPMHOJIOTA
i 3AilficHIOBa/Ia IOBTOPHI BU3HAY€HH HbAlc,
IIPOTe BiMi4a/noCh, 110 HOBI IIOKa3HUKM Maii-
K€ He BapiloBa/ll B IOPIiBHAHHI 3 IONEPENHIMML.
Ha puc. 2 Bigo6pakeHa auHaMika MOKa3HUKIB
HbA1c nanientxn B nepion Bif gepsHs 2018 poky
no rpynHs 2024 poxy.

KpiM Toro, 111 KOHTPOITIO PyHKIIOHYBaHHS
Ta pe3epBy €HJOKPVHHOIO anapaTy MiJIIIyH-
KOBOI 3371031 ITIPOBOAUBCS IIOPIYHUIT KOHTPOJIb
piBHaA C-nentupy, sikuit nepe6yBaB y Mexax
3Ha4eHb HAO/IVDKEHNX 10 HYDKHBOI pedepeHTHOI
Mexi. Ha puc. 3 BifTBOpeHO KONMBaHHA IO-
KasHuKiB C-nentupy Bif 4epBHsA 2018 poky 1o
BepecHs 2022 poky.

ITarieHTKa TaKOXX Bifi3Ha4a/Ia, 110 ITIOCTIIPAH-
AiajbHA I7IiKeMis Py BUMIpIOBaHHI 0coOMCTUM
IJIFOKOMETPOM B JOMAILIHIX YMOBax 3a3By4ali Ko-
JIMBa/Iach B MeXax 5,7-11 Mmonb/i1 1 HiKomu He
IepeBMIITyBaa Ili 3HAYEHHS.

Y rpyzni 2023 poky naui€eHTKa 3BepHY-
7ach Ha KOHCY/IbTallilo 0 BififiIeHHA MiKy-
BaHHA Ta peabimitanii kapgiomeTaboniyHux
xBopux VY «IHcTuryTy reponrosnorii imeHi

InikoBanmit remorno6in (%)

%
6,7

micis [ITTT osl 0,94 0,90
0,84
InikoBanmit remorno6in (HbA1c) 6,5 % o o 5 o qu\d \Qo\d wqo@
C-nmentup 1,13 Hr/Mn J”Q\ o O > A W@
2 & &x\“’ & &Q«\" <5 &
. . . N
AHTnTina o iHcyniny (IAA) 6,7 On/mn & L ¢ e & ey
AT JY0 S ORI el <5 Op/mn Puc. 3. Juuamixa noxasnuxie C-nenmudy (uepseHv

2018 poxy-sepecerv 2022 poky)

1. @. Ye6orappoBa HAMH Ykpainn», i micna
4iTKOro 360py cKapr Ta aHaMHe3y Oy/10 mpu-
JIHATO pillleHHs PO HeOOXiTHICTb BUKOHAHHSA
TeHeTMYHOTO TeCTY y 3B A3KY 3 IifIo3pOI0 Ha
MODY-gia6et. 20 rpynna 2023 poxy 6ys 3iii-
CHeHMIT 3a6ip KpOBi i HanpaB/IeHNit B KITiHIYHY
fiarHOCTUYHY MabopaTopito Invitae. Pesynbrar
TeHEeTMYHOTO aHaJIi3y BUABVB IIATOT€HHY reTe-
posurorHy myranipo ¢.1183G>T (p.Glu395*)
B 9 ex3oHi reny GCK (puc. 4). [lana 3MiHa 11o-
CNIiJOBHOCTi CTBOpIOE IepefYacHNI CUTHAI
3ymuuku tpaHcmanil (p.Glu395*) y reni GCK.
OuikyeTbcs, o 1ie IpusBee A0 BiCyTHOC-
Ti a60 MOIIKO/PKeHH: 6iTKOBOTO MPORYKTY. €
JaHi, 1o 1ell mepefYacHUIl TpaHCAALINHNIT
CTOII-CUTHAJI CIIOCTepiraBcs B ocib i3 giabetom
y monopiomy Bini (Johansen et al., 2005).

3riHO JAaHOTO Pe3y/bTaTy FeHeTUIHOTO Tec-
Ty NaLieHTIi OYB BCTAaHOB/ICHNI iarHO3 AiabeTy
MODY-2, sikuit BifTHOCUTBCSI 0 iHIIVX crieruid-
HVIX TUIIB fliabeTy B IpyIli reHeTYHUX AedeKTiB
(yHK1iIT 3-KIITVH HiAITYHKOBOI 3271031 (3TiZHO
knacudgixarnii BOO3).

DOo8: 02-0CT. 1996 Sarple colection date  20-04C 2023 Invitze & RQIS0EIE
Sex surigned ot birthe  Female Sample sccestion dute:  11-B4C-202 Clinical s Eepenia Gleba
Conder:

Patiamt 10 (MR,

Rekion for testing Teit peaformed

Diagronse teat for & personal satory of dasane Sequence asalysis and delevion upheation teiting of the 18 goses lted

In the Genes Anslpzed section
& invtar Monogenic Diabetes Panel

Cmne Pathogenic variant identified in GCK. GCK is iated with | dominart hyp

hypoghycemia and maturity-onset diabates of the young (MODY) and autosomal recessive premature
necnatal diabetes mellitus.

o ) O O O
KOG ECORC B O AT S cax pET——— rom— prem—
O e R S S M
& & & & & & & ol g»‘z' Aot i test
K K &> & & K 5 K N This diagnostic best evaluates 28 genals) fot wariants fgenstic changes] that ase sssociased with genetic disavders. Diagnosse genetic. |
> < & A & « < testing, when combined wish fumdy history and other . mup provide inf tariy wppona |
| ] and assin d of and marag o |

Puc. 2. Jlunamixa nokasHukie enikosanozo 2emoenobiny
(HbA Ic) (uepsenrv 2018 poky—zpyderv 20243Ne333 poxy)

Puc. 4. Pesynomam cenemu4uHo20 aHanizy 3 eusene-
HO NAMO2EHHOI0 MyMauiero
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MODY-giabeT: Sk He TOMWINTUCH B fgiarHo3i? m InbkiB €. 1. Ta criBaBT.

3rigHo faHMX HayKoBoi nitepatypu GCK-
MODY € gactum tunom MODY 3 nerkum
nepe6iromM i HU3PKUM PU3MKOM XPOHIYHUX
ycknapHeHb miabery. ITopymiena rikemis Ha-
TIlle BUHUKAE B PAHHbOMY AUTUHCTBI Ta 36e-
piraerbcst B mopanpinomy. Cam mepe6ir mae
«M’AKUII» XapaKTep i IpOsSBIAETbCA JIETKOIO,
0e3CHMIITOMHOIO Ta HeIIpOrpecydolo rinep-
r1ikemiero Hatile. OCKiNbKM piBeHb Tilleprii-
keMmii B GCK-MODY HemocTarHbO BUCOKMUIA,
1106 NepeBUINTY HUPKOBUIL ITOPIT, OCMOTUYHI
cuMmnToMu (monmiypis, monmigumncis), a Takox
BTpaTa Baru CHOCTePirarwTbcs pigko. Takum
YIHOM, Oi/IBIIIOCTI MAIi€HTIB TaKumii TUII fiabeTy
BUABJIAIOTD BUIIAIKOBO, Y€PE3 JIETKY TillepIiKe-
Milo, BUSIBJIEHY IIiJ] YaC MEIIYHOTO OOCTe>KEeHHS
6e3CcUMIITOMHOI 0c06V 260 I1ij 9ac HaIXOPKEH-
HA JI0 MiKapHi 3 IPMBOAY IHIINX CYNYTHIX 3a-
XBOpIOBaHb. [IOCTiiIHUIT Ta HEBUCOKUII piBEHDb
HbA1c € mosAcHEHHAM TOrO, 1[0 y MAIi€HTIB i3
2 migruniom MODY-pia6eTy ny>ke piko po3Bu-
BAIOTbCA MiKPOCYVHHI YCK/IaTHEHHA.

[MTanienTni 6y/10 nIpoBeieHO KOMIUIEKCHE
nabopaTopHe Ta iIHCTpPyMeHTaIbHe 00CTeXeHH
B Me>Kax BiJITiIeHHS 3 METOIO OLIIHKM KOMIIEH-
canii I1]l, BUKIIOYEHHA MaKpO- Ta MiKpOCy-
AVHHMX YCKIaJHeHb. Y Tabmmii 2 BifoOpaxkeHi
pe3y/IbTaTy 3araJbHOrO aHaji3y KpoB.i, 6ioxi-
MI4HOTO aHaJIi3y KPOBi Ta JIiMiOTpaMIu.

Y saranpHOMYy aHanmi3i ceui: murtoma
Bara —1017, 61/10K, IJII0OKO3a Ta KETOHOBI Ti/a —
He BUABJIEHI, Nlelikonutn — 0-2 B nomni 30py.
CrniBBiffHOIIEHHA anbOyMiH-KpeaTyHiH B cevi
(CAK) < 30 mr/t, mo BKasye Ha BificyTHiCTb
anmpOyMinypii.

Bioimnemancomerpis: IMT — 19,9 kr/m?,
MeTabomiyHMit Bik — 16 pokiB, M’A30Ba Maca
cknapae 40,8 kr, >xuposa Maca — 13,1 KT, KiCTKO-
BaMaca — 2,2 KI. PiBeHb Bicliepa/IbHOTO )XUPY —
1 (B HOpMi Bix 1 1o 12), iHeKc OXXMPIiHHA CTa-
HOBUTD 9,7 %.

Enexrpokappiorpadisa (EKI): purm cuny-
COBMUIA, pery/IApHUIL, IIOTIOXKEHH e1eKTPUIHOI
Bici cepust HopmainbHe, YCC 73 ya/xB.

Exokappiorpagis (EXO-KI): ckopotnu-
BiCTb MiOKapyly JIiBOTO Ta IIPABOTrO LIUTYHOYKIB
36epesxeHa, 6€3 30H CerMEHTapHUX PO3/IafiB
CKOpOY€HH B CTaHi criokow. Hesenmykuii mpo-
JIaIlC MITpalbHOTO KJIallaHa, FeMOAVMHAMIYHO
He3HauyMuil. O3HaK jlereHeBOI rinepTeHsii He
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Tabnuus 2. Pesynvmamu nabopamopHozo
obcmedceH s 6 Mexncax 8i00ineHHA

Pe3ynb- | PedepenTtHi

ORI TaT 3HAYEHHA
3azanvnuii ananis kposi (09.01.2025)

Epurpouutu (RBC), 1012 /1 4,60 3,5-5,5
Temorno6in (Hb), r/n 136 110-160
Tpom6ormty (PLT), 109 /1 167 150-400
Jeitkouyt (WBC), 109 /n 5,02 4,0-10,0
Eosuunodim (Eo), % 0,8 0,5-5,0
Jimoumtu (Lym), % 40,9 20,0-40,0
Monouutur (Mon), % 6,3 3,0-12,0
HIBuaKicTb OCiTaHHA epUTPOLM- 4 <15

tiB (IITOE), mm/Top,

Bioximiunuii ananis xpoei (09.01.2025)
AnaniHamiHOTpaHC(epasa

(AJIT), Og/n 17 0-41

&E%Tangx:HOTpchcbepasa 18 0-40

Binipy6in 3ara/ibHuit, MKMO/Ib/TT 8,6 3,4-20,5

Binok 3aranpumii, /71 76,6 65,0-85,0

KpearyHiH, MKMOTIB/TT 91,1 53,0-97,0

HIBI/I,HKiCTI) K1y604K0BOI (b~ 76+ 590

tpauii (LIIKD), m1/x8/1,73 M

Ce4oB1Ha, MMOJIb/JT 6,5 2,5-8,3

CeyoBa KIC/IOTa, MKMOJIb/JI 310,9 150,0-350,0

I'mroxo3a, MMOJIB/ T 7,7* 3,8-6,1
Jinioozpama (09.01.2025)

3ara/jibHMI X0/IeCTepyH, MMONb/TT | 4,73 2,8-5,2

Tpurninepuyy, MMONIB/1 0,51 0,70-1,82

XonecrepuH MnonpoTeinis

BMCOKOI 1miibHocTi (JITIBIIT), 2,17 1,42-3,0

MMOJIb/TT

XonecrepyuH MNonpoTeinis

HU3bKOI miibHocTi (JITTHIIT), 2,33 0,00-3,37

MMOJIB/TT

XosiecTepyH MNONPOTEINiB Ly>ke
HU3bKOI IiibHocTi (JITIIHILT), 0,23 0,26-1,00
MMOJIb/TT

Inpexc areporennocri,% 1,18 0,0-3,0

BUABJIEHO. B nepukappi Ta naeBpanbHUX IO-
POXHMHAX BiZIbHOL PilHM He Bi3yaslisyeTbCs.

Y3]I cyaus romnoBu Ta mmi: Y3-gaHuX 3a
TIaTO/IOTII0 apTepili TOIOBM Ta IUNI He BUABJIEHO.

V3 HupkoBux aprepiii: Y3-gaHux 3a nato-
JIOTi}0 HMPKOBMX apTepiil He BUABIIEHO.

V3]l cyauH HIDKHIX KiHIiBOK: ¥Y3-1aHnx
3a MATOJIOTiI0 apTepiil HIDKHIX KiHIIBOK He
BUSIBJIEHO.

V3] uprronoxi6HO 3am03M: IMTOMOAiOHA
3a/103a pO3TalllOBaHa TUIIOBO, He 30i/lblleHa B
po3Mipax, KOHTYpM piBHi, CTPyKTypa OFHOpiZ-



Kniniuyni Bumagkm D “‘:

oD (O}
RetCAD™ DR assessment No DR detected RetCAD™ DR assessment: No DR detected
0 | 1 | 2 | 3 4 0 | 1 | 2 | 3 4

0.05 J!.04
RetCAD™ AMD assessment: No AMD detected RetCAD™ AMD assessment: No AMD detected

BN | OIS N | .
0.00 0.00
RetCAD™ GLC assessment: Not suspicious of Glaucoma RetCAD™ GLC assessment: Not suspicious of Glaucoma

0 0.74 1 0 0.74 1

0.05

0.08
Exam quality: good

Exam quality: good

Puc. 5. @ynoockonist npasozo oxa (OD) ma nisozo oka (OS)

IIpumitkm: Diabetic Retinopathy (DR) (0 — miabetnuny perunonatito (JJP) He BusBieHo, 1 — BusABieHo nerky JP, 2 —
BusiBIeHO noMipHy [IP, 3 — BusBieHo Baxky [IP, 4 — Bussneno npomideparusny [IP); Age-related Macular Degeneration
(AMD) (0 — BikoBy Makynoauctpodito (BM]I) He BusiBieHo, 1 — panust BMJI, 2 — BusiBieno npomixHy BMJI, 3 —BusiB-
neno nporpecyiouy BM]I; Glaucoma (GLC) (0 — 6e3 mifo3pu Ha I/1aykomy, 1 — mifo3pa Ha [1ayKoMmy).

100 Pyku 100 Jriga Horn

JliBa CTOpOHa

CTOpOHa
84 uSt--- —p— ————————————

88 uS

—70

—50

IIpaBa IIpaBa

CTOpOHa | | CTOpOHA
0 84 uS 100 0 89uS 100
JliBa cropoHa 84 uS ITpaBa cropona 84 uS JliBa cropoHa 88 uS  IIpaBacropona 89 uS
100 100 100 100

Puc. 6. Ouyinxa cydomomopHoi pyHKuii 6epxHix ma HUNKHIX KiHUI60K

Ipumitku: 0-50 uS: cuabHO 3HIDKEHa CyfOMOTOpHA GyHKILisA; 50-70 uS: IOMIPHO 3HIDKEHA CYFOMOTOPHA (YHKIS;
70-100 US: HOpMajbHa CYOMOTOpPHA QYHKILis.

116 0

0 150 0 100
Puc. 7. Ixana negpponamii (3niea) ma xapoianvroi eecemamueHoi Hetiponamii (cnpasa)
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MODY-giabeT: Sk He TOMWINTUCH B fgiarHo3i? m InbkiB €. 1. Ta criBaBT.

Ha, eXOTeHHICTb cepepus. Jlimparnyni Bysmm
He 36inbieni. O6’eM niBoi yacTky mo Brunn
3,0 cM?, mpaBoi yacTku — 3,3 cM?, po3Mip nepe-
mmrika 1,5 mm. TIRADS 1.

DyHFOCKOMisA: 03HAK [iabeTUYIHOI PeTUHO-
narii, BikoBol MakynogucTpodii Ta mifo3pu Ha
IJTayKOMY He BYAB/IEHO Ha 000X o4ax (puc. 5).

SUDOSCAN S: BimmiuaeTbcsa HOpMaIbHMIA
PiBEHD MPOBiTHOCTI MIKipW, IO CBiTYNTD IIPO HOP-
MaJIbHY CYJJOMOTOPHY (QYHKIIiI0 PYK i Hir (puc. 6),
BificyTHicTb HedpomaTii Ta Kapfia/bHOI BereTa-
TUBHOI Heliporarii (puc. 7).

MODY-giaber, nos’asanmi i3 GCK, ne-
peBaxHO moTpebye pierorepamii Ta pery-
JSIPHUX aepoOHUX Pi3MYHMX HaBaHTAKEHD i
nuite y 2 % ocib e morpeba B iHcyniHOTeparil.
O60B’13KOBUMI € IIpenapary iHCY/IiHY B ITepiof
BaTiTHOCTI, IPOTe 03 BaTiTHICTIO TillOTJIiKe-
MiYHI IIpenapaTy He peKOMEHAYIOThCA Malli€H-
taM i3 GCK-MODY, ockinbku rinepriikemis
3a3BMYAIL € JIETKOIO, a TiIOITIIKeMiYHi IIpernapaTn
MaloTh MiHiManpHUIT eeKT [/isi JOCATHEHHS
KoMIeHcarii [13].

JlikyBasnbHi pekoMeHpallii, ki Oy HafaHi
HaIlIii TAIiEHTI], BK/TIOYA/IN: PETY/IpHY pisvdHy
aKTUBHICTD, aepo6Hi i3nyuHi HaBaHTaKEHHS,
3[I0pOBe Ta Pery/IApHe XapuyBaHH: 3 0OMeKeH-
HSIM JIETKO3aCBOIOBAHNX BYIVIEBOJIB, 301/IbIIIeH-
HAM BXXMBaHHA KTTKOBMHM i IepeBaKaHHAM
pocnuuHuX >XnpiB. Kpim Toro, 0608’ s13k0BUMM
I/ Hel € KOHTPOJIb TJliKeMii BJIaCHMM TJIIOKO-
MeTpoM, KoHTpornb HbAlc 1 pas Ha 6 micAriB.
3a3HaueHo, 110 IIpY IVIAaHYBaHHI BariTHOCTI Ha-
IjieHTKa 000B’A3KOBO IIOBMHHA 3BEPHYTHCD 0
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Abstract

MODY diabetes (maturity-onset diabetes of the young) is a group of specific forms of diabetes mellitus (DM)
characterized by early onset, typically before age 25, and clinical symptoms similar to type T2DM. To date,
numerous genes have been described whose mutations are the primary cause of this disease. However, not all types
of MODY diabetes are accompanied by pronounced symptoms, which raises questions about the DM diagnosis
itself, and in some cases, the pathology remains undetected. This paper emphasizes the problem of critical
underdiagnosis of MODY diabetes, which is due to high clinical variability and insufficient implementation of
molecular genetic methods into practice.

We have detailed a clinical case of a patient with GCK-associated MODY (subtype 2), who had previously been
repeatedly misdiagnosed with DM. Our case highlights that timely recognition of a specific MODY subtype
using specific genetic tests is crucial for choosing the correct treatment strategy, which often allows for the
discontinuation of insulin injections in favor of oral hypoglycemic drugs or diet therapy alone.

Keywords: diabetes mellitus, maturity-onset diabetes of the young (MODY diabetes), glucokinase (GCK),
glycated hemoglobin, C-peptide, genetic testing
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HaykoBo-npakTnyHa KoHQepeHis
«AKTyanbHI IUTAaHHA

Cy4YacHOI iabeTonmorii»

16-17 xBiTHA y JIbBOBi Big6ynacs HayKOBO-PAKTHMYHA KOH-
¢depennia «AKTyanbHi MUTaHHSA CyYacHOI fiabeTonorii», AKa
o6’epHana ¢QaxiBIiB, 3al{iKaBIeHNX Y CYy4aCHUX MiXOfax 0
€HIOKPVMHOJIOTII Ta MeTa00MiYHOT MeTUITTHML.
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Fepaarush

Bruspko 100 y4acHUKIB JOMy4mmics o 3aXofy o¢iaiiH, CTBOPUBILIN aTMochepy
XKMBOTO Ipo(eciitHOro fianory, 0OMiHy ZOCBiJOM Ta HATXHEHHA.

[Tonazx 1000 Koser mpUeERHAINICS KO OHMANH-TPAHCIIALLL, 1[0 3pOOMIO Ho-
Z1if0 I10-CIIPaB)XKHbOMY MacCIITAOHOIO Ta JOCTYIIHOIO /1A MIMPOKO] IpodeciitHoi
CIiTbHOTHU.

Y nenTpi yBarm — akTyabHi K/IiHIYHI IMTaHHA, Cy9acHi peKOMeH ALl Ta
IPaKTUYHI KeJiCH, 1110 MAIOTh Oe3IocepeHe 3HaUeHH I Ji/IA [IOAE€HHOI JIIKapChKOi
IPaKTUKUL.

Y4acHMKM KOH(epeHIil YCIIHO NPOIIN TeCTYBaHHA, HifTBepANIN
CBiit mpodeciitHuit piBeHb Ta OTpuManyu 6anu GesnepepBHOro npogeciitHoro
possutky (BIIP).

Ivpo mAKyeEMO BCIM y4aCHMKaM 3a aKTUMBHICTD, iHTepec i 3a/lIy4eHicTb, a
HAaIMM CIlikepaM — 32 ITIMOOKi 3HaHHS, JOCBiJ] Ta HATXHEHHS.

Pasom My hopMyeMO cydacHy MeIVIHY Ta IIPOCTIp MpogeciitHoro 3pocTaHHs:!

Jlo HoBUX 3ycTpiyveri!
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10 memeBpiB MUCTELITBA, SIKi 3aCIIOKOATD HALTYy TPUBOTY

10 megeBpiB MUCTENTBA, AKI 3aCIIOKOATH

Hally TPUBOTY

Mucmeymeo mae be3niu 06nuy. Boro 30amme sk musumu ecrmemuunuil CHo6i3m, Max i pamysamu 6i0 NoBCsIK-
OenHoi HyOveu. JIocnioneHH c6i04amy, ujo pecynApHUL KOHMAKM i3 MUCEYB0M MOJe NO3UMUBHO 8NAUSAMU

Ha mpueanicmo Kumms. Aze HA6imp 6e3 2y4HUX HAYKOBUX BUCHOBKI6 60HO PoOUMb npocmiuly 1 600HOUAC
BANTUBIULY iy — NIOMPUMYE BHYMPIUUHIO PIBHOBAZY MA NOKPAULYE CAMONOUY AL
Mu scusemo y mpueoscHuii nepiod, Konu nodii 0CranHix poxis nocmitino eunpo6osyomv Hauly cmiiikicmos. Y

MAaKi MOMEHMU 0COONUBO 8AHTUBO bepeemu choKill — adice NAHIKA He 00NOMALAE NPUTIMANYU BUBAINEH] PILUEHHS.
Ta 36epieamu x0n00HY 207108y Ni0 4AC MACOBAHUX 0OCMPITIG HU 8 YMOBAX NOCMITIHOT HANPY2U HAO36UMATIHO CKIAOHO.
Xmocw 3Hax00umv onopy 6 Meoumauii uu 103, Xmoco — y npuzomysanni ixci abo pymunnux cnpasax. Ipome

€ e 00UH cnocié M’AKo nosepHymu cobi 8iduymms cmabinoHocmi — 38epHymucs 00 mucmeymea. Cnoensidanms

HUBONUCY, CKYTILNIMYPU 1L APXIMeKINYpU MOdHe CHAMU MUXUM NPOCHOPOM 071 6i0H06eHHS. Husxue — decsimp

wedespis, AKi 30amHi 00NOMOINU SMEHUWUMU MPUBOZY A NOBEPHY MU BI0UYMMS BHYMPILUHD020 OATIAHCY.

1. Knog Momne, «Meules»

Kirox Mowne, «Meules», 1890 p., npuBatHa Kosexiis. Sotheby’s.

Knop Mone, maiictep iMmnpecionismy, mo6us
micaTu cepii KapTuH. Cepid 3 KOIUIAMI CiHa
(¢ppannyspkoro MoBoIo meules) € itoro Haii-
BifoMillIOI0, a TAKOXK NEPUIOIO, Ky BiH BU-
CTaBUB Ha BUCTaBIii.

15 3 L{UX KapTIH, Ha KUX 300pakeHi KO cina
B pi3HMi1 4yac ;06U Ta B pisHi TOpy poKy, 6y Bu-
crasjIeHi B rasepei [lropan-Proens (sika Hamexxana
BiJOMOMY apT-Au/epy iMIIPeCioHIcTiB, B 1891
poui. Bcboro Mone Hamucas 25 KapTUH Ha 1110
temy. KapTuna i3 cepii «CTDKKM CiHa» 3HAXOINTD-
Cs B IIPUBATHIN KO/eKIil (K i 7 iHIMNMX KapTHH i3
cepii), i B 2019 poui 6yna mpogaHa Ha ayKIjioHi
Sotheby’s 3a 110,7 MinbitoHiB KoMapiB, IO TAKOXK
CTajI0 HOBUM PEKOPJIOM /I XY/I0XKHMKA.
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Paninte MoHe MajoBaB 06’€KTH B Pi3HUX
HacTposAX i oceiTnenHi. OgHaK, y Mipy TOro AK
BiH /J03piBaB SIK XY/IOXHMK, JIOTO 300pa>keHHs
arMocGepHUX BIUIMBIB BCe Oi/IbIlie CTOCYBAINCS
He Ti/IbKY KOHKPeTHUX e(eKTiB, a it 3arajbHoi
KOJIiPHOI TapMOHil, 1110 J03BOJLANIO IOMY aBTOHOM-
HO BUKOPUCTOBYBaTH Oarati Kosbopu. [TotpibHo
BV3HAT, 11O B 11ilf KOHKpeTHii kapTuHi «Meules»
KOJIipHa TapMOHisl ITPOCTO JMBOBIDKHA.

Arte noBepHeMocs 1o icTopii kapTuHM. 1890
pik 6YB y>Ke BaXX/IMBUM MOMEHTOM Y XKUT-
Ti MoHe: itoMy BunoBHmunocsa 50 pokis, i BiH
BIeplile Ipyu0aB HEPYXOMICTb. 3BUYAIIHO, Iie
OyB itoro sHaMeHUTUI1 6y AMHOK i3 cayjoM y JKu-
BepHi. «Meules» 6yB HaTXHEHHMI! TTOTAMY, IO
HPWIATA/IN [0 JIOTO HOBOTO OYIMHKY.



MucrenbKuii CTaH AyLIi

Kirox Mone, «Meronb», 1890 p., npuBatHa Komekiis. Sotheby’s.

Y i gacy He KOXKHe Ce/Io y ppaHITy3bKill I/In-
OVIHIIi MajIo BIIACHY MOJIOTApKY, i OYiKyBaHHA Ha
OfIHY 3 IlepeCYBHMX MaIlJH YacTO TPUBAJIO Mics-
LAAMM — 3€PHO, 3i6paHe BJIiTKY, MOIJIO JI&XKaT! B
aKyPaTHIMX i pEeTeIbHO CK/IAJIEHNX CTOTax aX [0
ciyHA a60 /MI0TOro HacTynHoro poky. Lli crorn
Oy/M1 BUCOTOIO TIOHAJ] TPV MeTPY, iHOZI JoCATar0umn
HOHA/, IIiCTb MeTpiB, a iXHsA PopMa BapitoBanacs
3aJIeKHO Bifj periony. JKoBTi MOHOMIT! Ha IO-
noTHax MoHe — Ije THIoBa opMa CTOTiB 3epHa

B Ci/IbCbKilt MictieBocTi HopMaHzii, nymiHapryHa
OCHOBA, YBiHUaHa TOCTPUM KYTIOTIOM, SIKi JIeXKa/Iu
HaBKOJIO HbOTO Ha NoJLsix JKuBepHi.

[TopuBiThCA Ha YHIKa/JIbHY NIEPCIEKTUBY i
AVHAMiYHy KOMIIO3MIIiI0 KapTuHu «Meules».
CunpHi giaroHanbsi nminii (ogHa 3 mpaBoOTO
60Ky, iHIIa Big KOCUX COHAYHUX IIPOMEHIB)
3yCTpivalThCsA B IIeHTpi po60TH, 3aKpinon-
YJ IIapy BUTOHYEHMX Ma3KiB i HallpaBIA0YN
HOIJIAJ I/Isfa4a 0 IOIOTHY. 3axoriownye!

2. Mapk Porko, «Ilomapan4eBuii, 4epBOHNIA, )KOBTUIT»

Mapk Potxko.

TeBopu Mapka Potko, ogHOro 3 HaiiBigoMinmmx
aMepHMKaHChKIX XY/I0KHUKIB ITiCTIIBOEHHOI eo-
XU, IIMPOKO BU3HAHOTO AGCTPAKTHOT eKCIpeci-
OHiCTa, cIIpaBfi 3a4apoByI0Th. Ti, KoMy nomsac-
TIIO Mo6aunTN po6oTN POTKO HAXKMBO, YacTO
BifIpa3y K 3a4apOBYIOTBCA IHOT0 A0CTPAKTHIMM
KOTTbOPOBVMIMM IO/LAMM. Y VX IIOTIOTHAX MOKHA
pos3rieniTu 6e3Tiy eMoIili Ta iHTepIpeTaniit,
BK/IIOYAK04J TeMU CMEPTHOCTI, BiaHOCTi Ta
Hapii. [lexTo HaBiTb CTBEPIKYE, MO 6AYNTH y
jioro po6oTax BiffoOpaXkeHHs CBOTO BHYTpillI-
HBOTO CBiTYy.
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10 1mreieBpiB MIUCTELTBA, AKi 3aCIIOKOATH HAIIy TPUBOTY

Mapk Potko, «ITomapandeBuii, YepBOHMIA, JKOBTIII»,
1961 p., mpuBaTHA KONEKIis.

¥ nucronapi 1958 poky Mapk Porko BucTynus 3 nexkuiero B [nctutyTi IIpaTTa, B sAKill po3IiAHyB
MUCTEITBO AK PeMECTIO i TIOfiIMBCA CBOIMY TYMKaMM PO «PEeLENT TBOPY MUCTEL[TBA — JIOTO iHTpe-
Ii€EHTN — K Jtoro ctBoputy — dopmyny». Ocb BoHa. Illo Bi 11po 1ie gymaere?

3. Bacuns KangumHacpKmii,
«bnakurue He60»

Bacunp KaHguHCBKMIT — IOPUCT, AKNUIL CTaB
XYROKHUKOM, XyFOKHUK, SIKUI CTaB BUK/Ia-
JayeM, THOJMHA 3 «3eIECHUMH NMaAbIAMU»,
WA AKOI OYIMHOK 3 cafioM OyB NPOKIATTAM
(ockinbku BiH MPOBOJMB TORMHYU, KOMAKOYN
i citoun, 3amicTp TOrO, MO0 MpanoBaru). Ilo
NpaBy BBOKAETHCS OHNUM 3 6aTbKiB aOcTpak-
THOTO >KMBOINCY, BiH 3p06UB IpOpPUB B ic-
TOPii MUCTEITBA, MPEJCTaBUBLIN CBOI TeOPii
KONIbOPY i MTiHil y CBOIif MpaKTHi.

IixaBo, 10 BiH HE JOTPUMYBaBCA OJJHOTO CTH-
JII0 TIPOTATOM YcCi€el CBOET Kap'epy, i 3 pokamu
HaTXHeHHsa KaHaMHChKOro 3MIiHIOBAmocs, SK i
J10TO YKMBOTIIC.

Bacunp Kanpuncpkuit, «BbrakurHe He6o», 1940 p.,
Hentp Ilomminy, ITapik, @panmis.
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4. Anpi Pycco,
«3aKInHaTenb 3Min»

JTackaBo nmpocumMo A0 GaHTACTUYHMX
mKyHrIiB AHpi Pycco!

Anpi Pycco, MOXINBO, HIKOIN He
06aumMB CHpaBXXHIX JKYHITiB, aje Iie
He 3aBajNIo0 JioMy iX MamoBaTH. AHpi
Pycco 6yB ¢ppaHIy3bKUM XyZ0KHIKOM,
AKMIT MaTIOBaB y CTUIi HaiBi3My a6o
npuMiTuBismy. Bin Takox 6yB Bigommit
Ak Le Douanier (MuTHUK), mo 0yro
TYMOPUCTHYHMM ONVCOM Jioro npode-
cii 36upava mura. 3a KUTTA IIOr0 BU-
cMilOBalIyM KPUTHUKH, aje Micnsa cMepTi
BiH CTaB BU3HAaHMM CaMOyKOM-TeHieM,
4ui po6OTH MAaIOTh BUCOKY XY/IOXKHIO
IiHHICTbD.

likaBuit paxt. Pycco € HaliBifoMilmm Xymox-
HVKOM, SIKMil 300pa)KyBaB JKYHII. Aje BiH
HiKO/IM ix He 6a4uB, 60 HIKOIM He BUDKIKAB
3a Mexi ®Opannii! HatxHenHs BiH depmas 3
imocTpaliit y AUTAYNX KHIDKKAX 1 60TaHIiYHMX
capmax [Tapmka, a TakoX 3 TabMMIb 3 OIyHaa-
MM gykux tBapuH. ITif yac cmy>x6m BiH Takox

Anpi Pycco, «3mieno», 1970 p., Myseit 1’Opce,
IMapix, @panuid.

IIO3HAVIOMMBCA 3 CONJATAMMU, SAKi BVDKVIIN IiC/A
¢dpaHIy3bKOI eKcrenuii ;o MeKcuk, i cmyxas
iXHi po3moBifi Ipo cyOTpomivHy KpaiHy, AKy
BOHU [106a4M/IN.

Pycco nammcas 61m3bko 25 KapTIH Ha TeMy
mxyHrB. i HacyeHi, 3arankosi ¢anTasii 6y/m
HamcaHi nepeBaxHO MK 1904 1 1910 pokamu.

5. Bincent Ban Ior, «3opsna Hid Hag PoHoro»

Bincent BaH Ior, «3opsana Hiu Hag, PoHoto», 1988 p., Myseii i Opce, ITapiok, ®panuis.
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10 meneBpiB MUCTENTBA, AKi 3aCIIOKOATD HAIy TPUBOTY

Bincent Bamn Ior, «3opsHa Hiu», 1889 p.

3a3Buyaii Mu aconiremo TBopu Ban Iora 3
JI0T0 NCUXiYHUM 3aXBOPIOBAHHAM.

HuBoBIKHO, K Ban Tor BukopucToByBas
eMOLIITHY TTMOMHY XyZOXXHBOI CUIN 1 Iepe-
TBOPIOBAaB CBill rnbokuit 6inb, CAMOTHICTB,
XBOpoOy i BIfTOPTHEHH:A Ha JKepeno TBOp-
qocTi. OOMeXXeHH: TiKapHi MOXYTb 3/1aMaTy
mopuny. Asne nns Ban Tora ue 6ymo micue, fe

6. Xoakin Coponbs-i-bacriga, «3axonneHHa Muti»

Icmancpkmit xynosxHuK Xoakin Copornba mpoBoays 6ibIry yac-
THHY JIiTa 3i CBO€I0 poguHoI0 Y Pppanuyspkomy biappinj, 3a 35
KiToMeTpiB Bix KopaoHy 3 Icnaniero. Bigmounnok Ha ki 6ys
BEMMKNM HATXHEHHAM /LA XY 0XKHIKA, AKNII OYB CIpaB>KHIM

MaiicTpoM y GpikCyBaHHi MOMEHTY.

Po6ota Copornbi mify Ha3BOW0 «3aXOIIEHHA MUTi» TEeMOHCTPYE
yioro tamant. Ha uiit kaptusai Coposbs 300pasuB CBOIO JOUKY

BiH BiIKpUB y CBOIJl YAIBi CTiJiKiCTb i 3amas o
TBOPYOCTI, [ie BiH 3Mir BUPasuTH MaliKe He-
CTEpIHY Kpacy CBIiTYy.

likaBo, 1m0 306pa>keHHs 30psIHOTO Heba
B KapTKHi «30psHa Hi4» He € EAMHNUM TBOPOM
Ban Iora Ha 1o Temy. Pokom paniie, B 1888
polli, BiH HamMcaB KapTUHY «30psiHA HiY Haf
Ponoro», mpore «30psiHa HiY» 3aMMITAETHCA
3HAYHO BMPa3HIIIOW.

Cxrraganuit knimenbkoBuit poroamapar Kodak, 1902 p.
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Xoakin Coponbsa-i-bacrifa, «3axonmensa muti», 1906 p., myseit Coponbi, Magpug, Icnanis.

Mapito, sika ToTyeTbCs 3pobuTy 3HiMOK. Kame-
pa, AKYy BOHA TPUMA€E Ha KapTHHi, IMOBIipHO, €
Kodak Folding Pocket N° 0, HaitmMeHmIIO0 HOP-
TATMBHOIO MOJIEIIIIO, AKa OyIa JOCTYIIHA Ha TO
Jagc, i AKa 3’ABMIaCA y IPOIAXKy AK PO3KiIIHMI
ToBap y 1902 poui.

HasBa kapTunu, «3axoIIeHH MUTI», Bifio-
6pakae Ak pororpadiuny AKiCTb, TaK i IBUAKY,

Valemerd- FOME. 5 Prier Serolis.

EARLOS DE BAN WART

MaiiKe eCKisHy TexHiKY, AKy COpO/Ibs BUKOPHC-
TOBYE B LIiJi KapTuHi. JJOCUTh MOMITHO, fK Xy-
TOXXHMK HafiMXaBCsl GpaHIy3bKUMM iMIIpecio-
HicTamy. Bin nosHaiiomuBcaA 3 Humu B [lapioki,
fie JiOro Ieplua HepcoHalTbHA BUCTaBKa Oya
Iy>ke [obpe CIIpUitHATa KPUTUKAMU.

Kamepa yacro Bukopucrosysanacsa Co-
PpOJIbIO Ta Y/IeHaMM JIOTO POJIVHMN.

R
|

Xoakin Coponbs, coTorpadoBanmii iy yac MamOBaHHA Ha IWIDKI. My3seit Copobi.
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ITsox y Biappiri, 61. 1900 p. Wikimedia Commons.

Coponbs 3500yB C/1aBy 3aBAsAKY IUISDK-
HUM CI[eHaM, sIKi BiH 6e3lepepBHO MasoBaB.
Bin MaB Haj3BM4YaliHY 3[JaTHICTb NepefaBa-
T eeKTU NaTIY0ro cepe3eMHOMOPCHKOTO
COHILA. baraTo 3 IMX KapTUH, 4acTO BEIMKUX
o7oTeH, Oy/1u BUKOHaHI en plein air, mpo 1mo
CBiffyaTh MilIMHKY, BKpaIlJIeHi B iX IIinbHO 3a-
¢dapboBaHy IOBEPXHIO.

AJle, OCKIZIbKM 11€ JIiTHA CIj€Ha, MU IIOBU-
HHI TaKOXX CKa3aTu flelo Npo IUIIXK i Mope B
biappini. Konucs e 6yno micTo kuto60is, B
SAIKOMY IPOXMBAJO KiJIbKa COTEHD NIofei. Y
1843 poui BikTop [toro onmcas jtoro Ak «4a-
piBHe i mpekpacHe Miclle», OflHaK BOJTHOYAC
BiH MOJINNBCS CBOIM CepiioO3HUM HOOO0I0-
BAaHHAM, «IIJ0 BOHO CTaHe MOJZHUM»... ] BOHO
CTajI0 MOJHUM, IIOYMHAIOUN 3 OyAiBHUIITBA
nanany €srenii fe Monrixo, gpyxunuu Ha-
noneoHa III, B 1854 poui.

MicTo cTano nomynapHUM MiclleM — i He
Ti/IBKY cepef; KOpOMiBChKOI poayHu. BoHo 6yno
ofHuM 3 ynobnennx micip Yapni Yamtina, [Ta-
6o ITikacco, Bincrona Yepummna — i Xoakina
Coponpi.

Copornbsi OTpyMaB Haitbiblle BU3HAHHS.
Y 1909 poui BiH ycnimHo ge6oTyBas y CIITA
Ha [IepCOHAJIbHIl BUCTaBIli B IcmaHCcbKOMY TO-
Bapuctsi B Hbto-Vlopky. 3aBsku cxBanbHuM
BiI'yKaM KPUTHUKIiB BiH OTpMMaB 3aMOBJIEHHS
Ha HallMICaHHA [TIOpPTpeTa pe3NieHTa BinbsaMa
ToBapga Tadra B 1909 poui. [ToBepHyBINCH
mo Icnawii, Bin npupbas OyauHOK Ha Oepesi
CepensemHoro Mopsa y Banencii. IIpotarom
pelITy CBO€i Kap’epy BiH 4epIiaB HATXHEHHA 3
CIIiIy4oro CBiT/Ia Ha BOAi 6111 cBOro OyAMHKY,
1 110T0 IJIAKHI CLIeHN Bifj3HAYAI0ThCA PisKMMU
KOHTpacTaMM CBiT/a i TiHi, ACKpaBMMMU KOJIbO-
paMu Ta eHeprifiHMMM MasKaMu.

7. Kacmap JaBupg @pinpix, «Cxig MicAis Hag Mopem»

Kacnap asup @pinpix, onyH 3 HallBUAATHIIINX HIMEIIbKIX XyTOXKHIKIB CBOTO IIOKO/IIHHS, HAPOAMBCS
B Ilei fieHb y 1774 poui. BiH BinoMuii nepeBaKHO CBOIMM a/IETOPMYHMMU IeJi3aXKaMM 3 3ayMIVBIMUI
¢irypamm, 1110 BUMaIbOBYIOTbCS Ha T/Ii HIYHOTO Heba, paHKOBOTO TyMaHY, FOJINX iepeB 200 TOTMYHIX
pyin. TaemHuuya i MmicTuyna atMocdepa Oya J10ro CTUXIER.
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Kacnap Japup ®@pinpix, «Cxin micang Hag mopem», 1822 p.,
Crapa HanioHasnbHa ranepes, bepnin, Himeuunna.

8. ®enikc Bannoron, «Kynannsa. JliTHii Bedip»

®enikc Bannoron, «Kymanna. JlitHili Beuip», 1892-1893 pp.,
Kunsthaus Ziirich, ITropux, [IIBeitiapis.
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®erntikc BamoTToH € OfHUM i3 Hal6i/IbII HEJOOLIHEHNX CYYaCHUX XYAOKHUKIB. BiH HiKo/mu He
HOTpAIUIAE 10 CIVCKIB «HaMIKpaluX KIaCUKiB», «<BCbOTO MUCTELITBA CBITY, sIKe BY IIOBVHHI 3HATW» Ta
iHIIMX KHWUT 4y cTaTelt Takoro Tumy. Lle mpocTo 06ypmnBo. BasmoroH, mBeiiijapcbKo-paHIly3bKuit
XyIO)KHIUK i TpaBep, OyB OB’ A3aHMIT 3 HabicTamm. Ajle, 4eCHO Ka)Kyul, Jfy>Ke BaXKKO BifHECTH 110T0
JI0 OJfHOTO CTWJIIO 200 JI0 SIKOTOCh KOHKPETHOTO CTIII. Bammoron — ne BaioTow.

9. ®pepnepik Ensin Yepy, «Ens Pio ge JIyc (Piuka cBiTna)»

Dpenepik Ensin Yepy, «Enb Pio ge JIyc (Piuka cBitna)», 1877 p.,
HauioHanbHa ranepes MucTenTs, Bammnrros, okpyr Komym6ia, CIIA.

®pepepix Ensin Yepd 11ikaBUBCs ONTHUKOIO, METEOPOJIOTI€I0, 60TaHIKOIO Ta €KOIOTIEN.

10. ®pepepik JleiiToH, «Ilanarounit 4epBeHb»

«Ilanmarounii yepBeHb» cepa Openepika Jleii-
TOHA — Iie BiKTOpiaHCbKe JOCTiI)KeHH JIiT-
HbBOI CIIEKU Ta TiHOLLIB, 400, AK IEeXTO MOXKe
CKa3aT, JOCTifKeHH s MPUTOIOMIITTUBO] 1O0-
MapaHyeBoi Apanepii...

Dpenepix JleitTon 6yB OTHUM 3 HailBiOMIIINX
XyZIOKHMKIB BIKTOPIaHCBKOI €1ox i 6araTopiy-
HuM mpesuseHToM KopomiBcbkoi akafiemii. Bin
HapopuBscs B Ckap6opo, Bemiko6puraHis, B 1830
pot, ane 3 1840 poKy >XUB 3 pOIVHOI B KOHTU-
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HeHTasbHil €Bpomni. XyoxHA ocsirta JleiiToHa
Oy/1a CyTO €BPOIIEIICHKOI0: BiH HaB4aBcs B BepriHi,
®rnopenii Ta Ppankdypri i Kilbka poOKiB >XuB y
IMaproxi. 1o 1860 poky BiH moBepHYyBC: Ao Bermixoi
Bpurasii, 1106 >xuty B JIonoHi. Bin crinkyBascst
3 ipepadaeiTams, asie iXHi CTOCYHKM Oy/Iv CKIIaj-
HyMu. JIefiToH 6yB IIPOTH IXHBOTO JIeTaTbHOTO
peanisMy, ajie HOAULAB IXHE CTaB/IEHHA [0 IPYPOIN
Ta MOeTUYHOTO ifjeatiaMy. 3a JI0To BIaCHMMU CTIO-
BaMIL: «51 pyka B pykaBuulli. I B TicHoMy 3B’513Ky 3
ycima cBoimMu Boporamy, rpepadaeitamm».



MucrenbKuit cTaH gyuri

By -

Openepik JleiiTon, «Ilamarounii 4epseHb», 1895 p.,
myseit mucrents Ionce, Ilonce, IlyepTo-Puko.

JKinka Ha 1IbOMY IIO/IOTHI HACOMOMPKYETHCA
IOpIMOTOIO Ha Tepaci B CIIeKOTHMI JIiTHI ieHb.
Ii nosa, 6esnepeyno, € 6inbII EKOPATUBHOI,
HDK 3py4YHOI0 (OJHA 3 IPeTeH3iil, BUCYHYTUX
KPUTUKaMI [0 KapTuHy). HatxHeHHAM 114 Hei
nocyxuna «Hig» MikemaHmkerno, 10 IpUKpa-
mae Mmoruny Jxyniano ge Mepivi y @nopenii.
CyKH4, 11a71b >KiHKM Ta if BOIOCCA 31MBAIOTHCSA B
OJIHY BUPYIOUY XBIJIIO IIOMapaHYeBUX i 3eM/IVC-
TUX BiJ[TiHKiB; TEIJIO KOBOPY BUIIPOMIHIOETHCA
3 KapTuHu. [{ 0674 criokifiHe, aje TaKOX Mo-
YepBOHiJIe, a I[OKY [TO3HAUeHi TapsYuM COHILIEM,
HiJ AKMM BOHA, MaOyTh, IPOBE/IA Yac paHille.
[i mocTars 3an0BHIOE Maiike BCe ONOTHO, CII0-
KiliHa i HepyXOMa, BUCHa)KEeHa CIIEKOI0, o6paM—
JIeHa Jparepiero.

Tinpky HaJ HEX0 MM MOXeMO IO0OaduTH
nel3ax, AKUM BOHA, MaOyTh, HACOMOMKYBa-
nacs panile. Mope cse, AK pigKuil MeTas, 3a-
CJIIUTIOIYM HAC BifOMTMUM COHSAYHNUM CBIT/IOM,

110 € OCTAaTOYHMM JJOKa30M CepefiHM JIiTa. Ane
YJ CIPaBJi KApTMHA HACTUIbKY CIIOBHEHA PO3-
CMabII00Y0ro Crokow? PocinHa y BepXHbOMY
IpaBOMY KYTi — L€ OTPYIHMII ONIeaHyip, M0
HaTsKa€ Ha CIOPiAHEHICTb CHY i CMepTi.
Kapruna mae nikaBy icropito. Bona 6ymna
OJHIEIO 3 KiNIbKOX, AKi JIeliTOH IpeAcTaBuB Ha
BucTaBli KopomiBcbkoi akafieMii 3a pik 1o cBoei
cMmepTi. Ilepen odiriliHo0 BUCTaBKOW BiH Op-
raHi3yBaB HEBEIMKUII IIepeT/IA, KApTUH Y CBOIl
MajiiCTepHi, Ha AKOMY Oy TPUCY THI YWIeHN KO-
poniBcbkoi popgyau. I1ic/is Toro, K Ha MOYaTKy
1900-x pokiB KapTuHa 6y/ia epefaHa B OpeHAY
My3eto AmmorneaH B Oxcdoppi, BOHa 3HUKIA
Ha JeCATUIIITTS, a Ha MOo4aTKy 1960-x pokis
Oya 3HOBY 3HalifjeHa B KOpOOIi HaJj KaMiHOM
B Oynuuky B Battepci. Enpipio JInoity Be66ep
no6auns ii He3a6apoM IiC/IA I[bOTO B Mara3mHi
Ha Kinrc-poyn, ane itoro 6abycs BigmoBuIacs
nosu4nutu omy 50 GyHTiB, 06 KynuTyu ii,
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Mikenanmxkeno, «Ipoouuns [xyniano ge Meniui, Hiu», 1553 p.,
Kanena Meniui, Can-Jlopenno, ®nopennis, Itamis.

CKa3aBIIM 3HAMeHUTY ¢pasy: «f He xouy Bik-
TOPiIaHCbKOTO MOT/IOXY B CBOIll KBapTUPi».
Hesabapom mics 11boro kapTiHa 6ysa Bu-
CTaBJI€HA Ha ayKIIiOH, aJie He JOCATTIa MiHiMaIb-
HOi pesepBHOI Hinm. [Ticna aykmiony i mBuaKo
npun6aB Museo de Arte de Ponce B IloHce,
Ilyepro-Puxo, fe BoHa i 3HaXOAUTBCA 3apas.
Y 2016 poni Leighton House Museum nposis
BUCTaBKY, Ha sIKill 6y/I0 BiiTBOPEHO OCTaHHIO
poboty JleliToHa, IpeACTaBIeHy Ha BUCTAB-
i KoponiBcpkoi akamemii, 3ibpaBum maibxe

BCi KapTUHM B CTYAii, ie BOHM Oy/M CTBOpEHi.
Kapruna «Ilanarounit yepBeHb» 6€3CyMHiB-
HO, Oy/1a 31pKOI0 BUCTaBKY, IIOBEPHYBILINCD JIO
CBOTO IePBiCHOTO MicIlA NPOXXMBAaHHA BIlepLIe
3 1895 poky.

Ocp Hall CIICOK MIefeBpiB, AKi MOKYTh
3aCIOKOITH Ballly TPMBOTY. A y Bac € ¢Bili?

ITioeomysana /lioomuna bpsskano
3a mamepianamu
https://www.dailyartmagazine.com

OcranHi KapTuHu JleittoHa, cdororpadosani B itoro MasictepHi B 1895 poui.
dororpadis Begdopna JTemepe. Apxis icropuaHoi AHITIL.
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