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OnTuMmiszyBaTu Ta BIPOBAAUTHU JiarHOCTUYHI, TepalleBTUYHI Ta IPOMiNaKTUYH] aJIFTOPUTMU HAJIAHHS MEIUYHOI
IOTIOMOTH XBOPYM 3 LIyKPOBUM [1iaO€TOM Ha TJli CUCTEMHUX CTPeC-iHAYKOBAaHUX MOPYIIE€Hb €HIOKPVHHOI Ta

iMyHHOI CMCTE€MHU, 3yMOBJICHMX BOEHHUMH JisIMU

Ha3zBa po6oTH aHTIJIilICbKOIO:

Optimize and implement diagnostic, therapeutic and preventive algorithms for providing medical care to patients
with diabetes mellitus against the background of systemic stress-induced disorders of the endocrine and immune
systems caused by military actions

Pedepat ykpaiHCbKOIO:

MeTa po60THU: BUBHAYUTH OCOOIUBOCTI CTpEC-iHAYKOBAHUX Ta MOCTKOBIHUX META00JIIUHMX Ta IMyHHUX N1OPYIIEHDb
y nauieHTiB i3 111, a Takox po3pobutu ePpeKTuBHi 3acobu aJ1s IpOoQiaKTUKU Ta JiKyBaHHS HediuuTy Martiio ta
LIMHKY $K y nauieHTiB i3 [1]] 2, Tak i B noeHaHHi 3 cyokaiHiyHUM rinotupeo3om (CKT). ITposezeHi nociigkeHHs
nokasainy, o y nauieHTis i3 COVID-19 na ¢oni nykposoro giadety 2 tumy (LIl 2) cnocTepiraloTbCsl IOPYLEHHS
MeTaboJTiYHMX Ta IMyHHUX NpoLeciB. BussieHo ninsunieHHs piBHsA 6pagukidiny, AMPKo ta IRS-1, aktuBarniio pAkt i
sHmwKeHHs ERK1 /2, o ¢cBiguuTh npo nuc@yHKIi0 CUTHATIbHUX LUISXIB, IOB'SI3aHUX i3 [JIIKEMiYHUM KOHTPOJIEM i
3alajibHOIO Bianosigaw. Y xsopux Ha roctpuit COVID-19 pisens IL-6 3pocTaB Maike BTpudi. Y nanieHris i3 11]], sxi
nepenecau COVID-19, criocrepiranocs 3HmKeHHs STAT3 y r1a3mi KpoBi, 10 igBUILYBABCS il BINIMBOM
iHCcyniHOBO] Tepamnii. Y MoHOHYKIeapax KpoBi xBopux nicyst COVID-19 Bigznavanacs akrusauis KK i sHnkenns [oB,
110 CBiIYMTH NP0 MiJBULIEHY 3allajlbHy aKTUBHICTb. Y NalieHTIB i3 Briepuie BusiBieHuM L1]1 2 a6o TpuBalicTio
3axXBOPIOBAHHS < 5 POKIB BiI3HaU€HO 3HW>KeHHs piBHIB Ca i Mg. BMicT Se 3HMKeHUI SIK IIpy NpeiabeTi, Tak i npu
[ 2 tuny. ]I 2 Tuny Ha Ti1i CyOKIIiHIYHOTO FiNOTUPE03y CYIPOBOIPKY€ETHCS iHCYIiIHOPE3UCTEHTHICTIO,
nuciinigemieto Ta 3HWKeHHAM piBHIB Ca, Mg, Zn i Se. [Insa npodinakTuky Ta Kopekuii gedinuty Mg i Zn
PO3p06J1eHO e(PEKTUBHI JiKapChKi POpMU 3 6i0JOCTYIIHUMU COJIIMU. AHAJIi3 KUIIKOBOI MiKPOOiOTH IIOKa3aB
3HIDKEHHS Pi3HOMaHITHOCTI Ta pucbasnaHc criBBigHomeHHs Firmicutes /Bacteroidetes y namieHTiB 3 oXupiHHIM. ¥V
TMAallieHTiB i3 HAAMIPHOIO MAcoIO Tijla Ta HenpoJidhepaTUBHO MiabeTUYHOIO PETUHOIATIEI0 BUSBJIEHA aTePOTeHHA
nucainipemis; npu TT' >1,7 MMoJIb /71 peKOMEHI0BaHe Npu3HadyeHHs peHodibpaty. Y xBopux i3 nebrotom LI 2 Tuny

nicsigs COVID-19 BingHayeHo JeKOoLMTapHi 3MiHY Ta MiABUILIEHY 3aajibHy aKTUBHICTb, KODUTOBaHY MET(OPMIHOM.

Pedepar aHIJIiHCBKOIO:

The aim of the work: to determine the features of stress-induced and post-COVID metabolic and immune
disorders in patients with diabetes mellitus, as well as to develop effective means for the prevention and treatment
of magnesium and zinc deficiency in both patients with type 2 diabetes mellitus and in combination with
subclinical hypothyroidism (SCG). The conducted studies have shown that metabolic and immune processes are
impaired in patients with COVID-19 against the background of type 2 diabetes mellitus (T2DM). Increased levels of
bradykinin, AMPKo and IRS-1, activation of pAkt and a decrease in ERK1/2 were found, which indicates dysfunction
of signaling pathways associated with glycemic control and the inflammatory response. In patients with acute
COVID-19, the level of IL-6 increased almost threefold. In patients with diabetes mellitus who had COVID-19, a
decrease in STAT3 in blood plasma was observed, which increased under the influence of insulin therapy. In blood
mononuclear cells of patients after COVID-19, IKK activation and IoB reduction were noted, indicating increased
inflammatory activity. In patients with newly diagnosed type 2 diabetes or disease duration < 5 years, a decrease in
Ca and Mg levels was noted. Se content is reduced in both prediabetes and type 2 diabetes. Type 2 diabetes on the
background of subclinical hypothyroidism is accompanied by insulin resistance, dyslipidemia and a decrease in Ca,
Mg, Zn and Se levels. Analysis of the intestinal microbiota showed a decrease in diversity and an imbalance in the
Firmicutes/Bacteroidetes ratio in obese patients. Atherogenic dyslipidemia was detected in patients with



overweight and non-proliferative diabetic retinopathy; with TG >1.7 mmol /1, the appointment of fenofibrate is
recommended. Patients with the debut of type 2 diabetes after COVID-19 have been shown to have leukocyte
changes and increased inflammatory activity, corrected by metformin.
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VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Haszsa HTII ykpaiHCBKOIO: 3Bit 3 HJIP: OnrtumisyBaTy Ta BIIPOBaJUTH /{iarHOCTUYHI, TEPANEBTHYHI Ta
npodIaKTUYHI aITOPUTMU HAZIAHHS MEIUYHOI IOTIOMOTY XBOPUM 3 IIyKPOBUM [iaGeTOM Ha TJli CHCTEMHUX CTPEC-

iHIYKOBaHNUX [IOPYIIE€Hb €HIOKPUHHOI Ta IMyHHOI CUCTEMHU, 3yMOBJIEHMX BOEHHUMU JisIMU

Hassa HTII aHI/IiHiCBKOIO: Research report: Optimize and implement diagnostic, therapeutic and preventive
algorithms for providing medical care to patients with diabetes mellitus against the background of systemic stress-
induced disorders of the endocrine and immune systems caused by military operations

HTII, sixy nepen6ayasiocss CTBOPHUTH: CTBOPEHO
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OTpumaHi pe3yJIbTaTH: MeTozy, Teopii, rinoresu
l'asy3s 3aCTOCYBaHHS: MenuiyHa
PeectpanifiHuii HOMep KapTKH TEXHOJIOTIi:

Omnuc HTII: Buepuie BusHayeHi 0coO6IMBOCTI CTPEC-iHAYKOBAHUX Ta MOCTKOBIIHUX METAGOIYHUXK Ta IMyHHUX
[IOpYIIEeHb Y MallieHTiB i3 [yKpOBUM JiabeToM, a TaKoX po3pobsieHo edeKTUBHI 3acobu 1151 TpodinakTUKuU Ta
JliKkyBaHHS AedilnTy Marxilo Ta UMHKY K y nauienTis i3 U] 2 tuny (LI 2 Tuny), Tak i B noegHaHHi 3 CyOKJIiHIYHUM
rinotupeo3om (CKI). TIpu nykpoBomy HiabeTi cepes MOJIEKYISIPHUX MEXaHi3MiB BEJIMKY POJIb BilirpaloTh 3MiHU
aKTUBHOCTI Ta eKcripecii curnansHoro kackany PI3K /Akt /mTOR /p70S6K. BUHMKHEHHS i pO3BUTOK
iHCYJIIHOPE3UCTEHTHOCT] [10B SI3yI0Th i3 IOPYLIEHHSIM PeryJsiLii eKiJbKOX BaXJIMBUX YAHHUKIB Takux sk IRS, PI3K,
Akt, mTOR, p70S6K, AMPK mo BxogsaTh no cknany PI3K-kackany, SKuil KOHTPOJIO€ MEeTa00JIiYHi Ta POCTOBI
npouecu B kiituHax.[TokasaHo, mo piBHi AMPKan Ta IRS-1y nna3mi kposi xBopux Ha COVID-19 6yB 3HaYHO BUIIMMU,
HIK y KpoBi 3n0poBux mopeil. Kinpkicts IRS-1y xBopux Ha COVID-19 3 yKpoBUM JiiabeToM Ta LIyKPOBUM [1iabeTOM i
CYIIyTHIMU CEPLIEBO-CYIMHHUMMU 3aXBOPIOBAaHHSIMU 3HAYHO BUIIi, HDK y nauieHTiB 3 COVID-19 6e3 cynyTHix
3aXBOPIOBaHb. Y XBOPUX Ha Aiabert, mo nepexsopiau Ha COVID-19 KinbKicThb KiHa34 y NJ1a3Mi Ta MOHOHYyKJIEapax
KPOBIi 6yJ1a CyTTEBO HIKYOIO, 110 MOXKE OYTH [1OB’13aHO 3 IIPUTHIYEHOI0 IPOoJlihepaTUBHOIO aKTUBHICTIO
MOHOHYKJIeapiB Npu LIUX XBOpobax. B To ke yac kinbkicTs pAkt y xBopux Ha giaber, mo nepexsopinau Ha COVID-19
Yy MOHOHYKJIEapax KpOBi CYTTEBO BUILA, 10 CBiGYUTD IIPO BUCOKY akTUBHICTh PI3K-Kackanmy. 3pocTaHHs piBHA
OpaiuKiHiHYy B KpOBi XBopux Ha fiabeT 3 COVID-19 Bu3Ha4Ya€eThCS FOJIOBHUM YAHOM 3aXBOPIOBaHHAM Ha LIJI. ¥
xBopux roctpuM COVID-19 piBeHb OCHOBHOTO IIPO3aMajbHOrO LIUTOKIHA, SKUH iHilil0€ HUTOKIHOBUI WITOPM - IL-6
3pOCTaB Mail’ke y TPU pas3u NOPIBHSIHO 3 KOHTPOJIeM. Y MOHOHYKJIeapax KpPOBi XBOPUX Ha JjiabeT, sKi He XBOpiau
COVID-19, aktuBHa IoB kinasa (IKK) mpakTuyuHO BifiCyTHS, a piBeHb iHribiTopa NF-0B - InB Bucokuil. Y KiIiTUHAX KPOBi
XBOPUX, 4Ki nepexsopinu COVID-19 cnoctepiraetscs inTeHcuBHa aktuBanig IKK i cyrreBe 3HmkeHHd piBHS [0B, mo

CBimuuTh Npo aktuBalio NF-0B Ta 3ananbHUX IPOLECIB.
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