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1. PaHH4 fiarHOCTHKA, TPOTHO3YBaHHS BUHUKHEHHS Ta OOIPYHTYBAHHS MMiAX0iB 10 NPO]iNIaKTUKU OPYIIE€Hb
M’130BOi CUCTEMU Y JIiTEM, XBOPUX Ha LIyKPOBUI /iabeT.

2. Early diagnosis, prediction and objectives of approaches to the prevention of muscular system disorders in
children suffering from diabetes mellitus.

Pedepar:

1. Inceprauiiina po60Ta IPUCBSIYEHA Y OCKOHAJIEHHIO METOiB PaHHbOI 1ialrHOCTUKY, IPOTHO3YBAHHIO PO3BUTKY
niabeTnyHoOi MionaTii y miTeil, XBOPUX Ha LyKpoBUii fiabet 1 Tumy, Ta O6IpyHTYBaHHIO MiXO0AiB 1040 NPoQilaKTUKU
il BUHMKHEHHS i TPOrpeCcyBaHHS LUISIXOM BUBYE€HHS (DAKTOPIB PU3UKY ii BAHMKHEHHS, MOP(PO-(PYHKLIOHATIbHOTO
CTaHy CKeJIETHMX M'SI3iB Ta BMICTy MiOKiHIB y cupoBarui KpoBi. B po6oTi HaBeneHi naHi o6cTeskeHHs 178 mitel Bikom
Biz 11 pokiB 1o 17 pokiB (cepenHiii Bik 14,09+0,31 poxkiB), cepen, sikux 137 nmiteil, XBOpUx Ha LyKpOBUii Aiabet 1 Tumy
(LLA1), mo 6y/au po3MnofisieHi Ha IPyNy B 3aJIE5KHOCTI Bifl TpUBajIOCTi nepeb6iry 3axBopioBaHHs. Jlo rpymnu 1 yBiimio 35
IiTeil 3 TPUBAJIICTIO Mepebiry yKpoBoro fiabety 1 umny 1o 1 poky, rpyny 2 ckianu 49 naujieHTis 3 TpUBaJiCTIO
3aXBOPIOBaHHA Bif 1 poKy 1o 5 pokiB, mo rpymnu 3 yBidmo 53 gutuHu 3 nepebdirom LIJI1 5 pokiB i 6inbie. ['pyna



KOHTPOJIIO CKJIaZianach i3 41 yMOBHO 370pOBOi AUTHHY 6€3 €HJOKPUHHOI 1aToJiorii. Bei rpynu 6yiu
penpe3eHTaTyBHi 3a BIKOM Ta CTATTIO. 32 pe3yJIbTaTaMU [TPOBEIEHOr0 OOCTEKEHHS BCTAaHOBJIEHO, 10 Y JiTeH,
xBopux Ha 1I]I1, npu 36inbL1eHH] TpUBalOCTi Iepediry 3aXxBOPIOBaHHS Ta [IPY HE33/L0BiJIbBHOMY IJIiKeMiYHOMY
KOHTPOJIi CIIOCTEPIrasocst NOpyLeHHs (PYHKLIOHAIbHOTO CTAaHy M'I30BOi CUCTEMH, SIKE MIPOSIBIISIIOCS Y 3MEHUIEHHI
MSI30BOi CUJIH, SIK CTAaTUYHOI, TaK i AMHAMIYHOI, [0 TAKOX CYIIPOBOJIKYBAJIOCS 3MEHIIEHHIM iHIeKCy CKeJIeTHOi
MYCKYJIaTypH Ta 361/IbLIIEHHSIM BiZICOTKY >KUPOBOi MacH, a 1ie 3 CBiIYnsIO PO PO3BUTOK JiabeTnyHOi Mionartii,
4yacToTa 5IKoi ckyazna 27 %. Haibinbl cyTTeBi 3MiHU 3 60Ky M'130BOi CUCTEMU CIIOCTEPIrajucs cepeq AiBuar, y sIKUX
niabetnyHa miomaris 3ycTpivanacs y 2,3 pasa yacrime, Hix cepen, xyaonuis (40,4 % npotu 17,5 %, BinnosigHo,
p<0,05), B To} yac 5K guHaneHis B 1,3 pasa yacTilie peecTpyBajacs cepen XJIonis (xyomnui — 55,0 %, nisuara - 42,1
%). HacToTa po3BUTKY JiabeTHyHOi MionaTii 3pocTana npu 36iiblIeHH] TPHUBalOCTi [1epediry 3axBopioBaHHs (I =
+0,42 ) Ta He3a4OBIILHOMY IJliKeMiYHOMY KOHTpOJI (r = +0,34). Briepie BCTaHOBJIEHA YaCTOTa PO3BUTKY [1iaO€TUYHOI
Miomnarii y gitTeit, XBOPUX Ha LIyKpoBUii Aiabet 1 Tuny. Bnepiie oTprMaHi aHi mo0 yabTPa3ByKOBOI KAPTUHU
CKeJIeTHUX M'sI3iB Y fiiTell, XxBopux Ha LIJI1, B 3a1€5KHOCTI Bif| cTaTi, TPUBAJIOCTi Nepebiry 3axBOPIOBaHHS Ta CTaHY
IrJIiIKeMiYHOTO KOHTPOJII0. YTOYHEHI [aHi o0 PYyHKIiOHAJIBHOIO CTaHy CKEJIETHOI MYCKYJIaTypH y IiTe€l, XBOpUX Ha
L1, B 3a71€XHOCTI Bifj, CTaTi, TPMBAJIOCTI Iepebiry 3aXBOPIOBAHHS TA CTAHY IJIIKEMiYHOTO KOHTPOJIIO. JIONOBHEHI
IaHi oI0 BMICTY MapKepiB OKUCIIOBAJIbHOTO CTpeCy (HiTPOTUPO3UHY, TOMOLIMCTEIHY) Ta PiBHIB MiOKiHIB
(miocTaTuHYy, ipu3UHY, iHTEPJENKiIHY-6, iHTEpelKiHy-13) y XBOpUX 3 [iabETUYHOIO MiolaTielo Ta yTOYHEH] JaHi
OO iX PiBHIB B 3aJI€XKHOCTI Bifl, TPMBAJIOCTI ITepebiry 3axBOPIOBAHHS i CTaHY IJIiIKEeMiYHOTO KOHTPOJIIO. BCcTaHOBIIEH]
naToreHeTU4Hi ¢pakTopHy, gKi Haibisblne BU3HAYAI0Th PO3BUTOK AiabeTn4HOoi Miomnarii 6 y nmiteit, xBopux Ha L1, Ta
YTOYHEHI IPEIMKTOPU PO3BUTKY JAHOTO YCKIaAHEHHs. Ha mificTaBi OTpUMaHUX JaHUX PO3PO6JIEHO IPOTHOCTUYHY
MOJeJIb PO3BUTKY AiabeTnyHoi Mionarii y niteit, xsopux Ha 11[]1. HaykoBo 06IpyHTOBaHI Migxo4u o0
npodinaKTUKM PO3BUTKY, PAaHHBOI AiarHOCTUKY Ta Tepalii 1iabeTUYHOI MiomNaTii y AiTel, XBOPUX Ha LIyKPOBUM
niabet 1 Tumy. 3arporoHOBaHO HOBUH CIIOCIO AiarHOCTUKY AiaGeTUYHOI Miomnarii y fiTell, XBOpuX Ha LIyKPOBUI
[oJIsirae y IpoBeAeHHi coHoMiorpadii i ;ogaTkoBoMy BU3HAa4Y€HHI BMiCTy ipu3uny ([laTeHT YKpaiHu Ha KOpUCHY
mozenb N2138547 Big 25.11.2019). 3anponoHOBaHO MPOTHOCTUYHY MOJeJb GOPMyBaHHS JiabeTUYHOI Mionartii y
niteii, xsopux Ha LIJI1, nyist BUBHaUYEHHSI [MOJIa/IbIIOi TAKTUKY BelleHHS naijieHTa. Po3pobseHo niarHOCTUYHUN
aJITOPUTM fii Jlikaps, CIPSIMOBaHUI Ha BU3HAUYEHHS IPYIIY PU3UKY Ta PAHHIO AiarHOCTUKY AiabeTnyHoi mionarii y
niteii, xsopux Ha L1]11. loBeneHa HEOOXiTHICTb BKIIOUEHHS B KOMILJIEKCHY Tepariiio fiteil, xsopux Ha 1111, anbda-
JIiNOEBOI KUCJIOTU Ta CTAaTO-AMHAMIYHOTO (Di3MYHOrO HaBaHTaKEHHSI 17151 TPOQIIaKTUKN PO3BUTKY i IPOrpeCcyBaHHS

niabeTUYHOi MiomnaTii.

2. Thesis paper is on the improving of early diagnosis methods, predicting of diabetic myopathy development in
children suffering from type 1 diabetes mellitus (T1IDM), and objectives of approaches on prevention its occurrence
and progression by studying the risk factors for its occurrence, the morphofunctional state of skeletal muscles and
serum myokine levels. The paper presents examination data of 178 children of the age group 11-17 years (average
age 14.09 = 0.31 years), including 137 children suffering from type 1 diabetes mellitus (T1IDM), who were divided into
groups depending on the duration of the disease. Group 1 consisted of 35 children who have been suffering from
type 1 diabetes mellitus for up to 1year, group 2 consisted of 49 patients, who have been suffering from type 1
diabetes mellitus for the period from 1 to 5 years, group 3 included 53 children who have been suffering from type 1
diabetes mellitus for 5 and more years. The control group consisted of 41 relatively healthy children who have no
endocrine pathology. All groups were represented by age and gender. According to the results of the conducted
study, it was discovered that children suffering from T1DM, after increased duration of the disease and poor
glycemic control showed a deterioration of the functional state of the muscular system, which manifested itself in
a decrease in muscle strength, both static and dynamic one, which was also accompanied by a decrease in the
skeletal muscle index and an increase in the percentage of fat mass, which indicated the development of diabetic
myopathy, the prevalence of which was 27 %. The most significant changes in the muscular system 8 were
observed among girls, among whom diabetic myopathy occurred 2.3 times more often than among boys (40.4 % vs.
17.5 %, respectively, p<0.05), while dynapenia was recorded 1.3 times more often among boys (boys - 55.0 %, girls -



42.1 %). The prevalence of occurrence of diabetic myopathy was growing due to the increase of duration of the
disease (r = +0.42) and poor glycemic control (r = +0.34). The prevalence of development of diabetic myopathy in
children suffering from type 1 diabetes mellitus was established for the first time. For the first time, the data was
received on ultrasound of skeletal muscle in children suffering from T1DM, depending on the gender, duration of
the disease and the state of glycemic control. The data on the functional state of skeletal muscles in children
suffering from T1DM, depending on the gender, duration of the disease and the state of glycemic control was
clarified. The data on the content of markers of the oxidative stress (nitrotyrosine, homocysteine) and myokines
levels (myostatin, irisin, interleukin-6, and interleukin-13) in patients who have diabetic myopathy was updated,
and data on their levels depending on the duration of the disease and the state of glycemic control was clarified.
The pathogenetic factors were identified which determine the development of diabetic myopathy in children
suffering from T1DM the best, and the predictors of the development of this complication were clarified. Based on
the obtained data, a prognostic model for the progression of diabetic myopathy in children suffering from TIDM
was developed. Approaches to the prevention, early diagnosis and treatment of diabetic myopathy in children
suffering from type 1 diabetes mellitus were scientifically substantiated.11 A new method of diagnosing the diabetic
myopathy in children suffering from type 1 diabetes mellitus was proposed, which allows detecting its preclinical
manifestations, evaluating the effectiveness of prescribed therapy, and is based on sonomyography and additional
determination of irisin content (Patent of Ukraine for Utility Model No. 138547 dated November 25, 2019). A
prognostic model of diabetic myopathy occurrence in children suffering from T1IDM was proposed in order to
determine further tactics of patient care. A diagnostic algorithm of the doctor’s actions aimed at determining the
risk group and early diagnosis of diabetic myopathy in children who have T1IDM was developed. The need for
inclusion of the children suffering from T1DM, alpha-lipoic acid and static-dynamic physical activity to the
complex therapy to prevent the development and progression of diabetic myopathy was proved
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