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Ha3zBa po6oTH (aHrJI)

Investigation of prevalence diabetes mellitus type 2, gender, age, social and genetic factors of risk its development of the rural
population in different regions of Ukraine

Pedepar (yxp)

O6'exT: O6’€KT JOCIIIKEHHS — MOMNPEHICTb IIyKPOBOTO JiiabeTy, BUSBJIEHOTO 3aBIsKY CKpUHIHTY (SDDM), i307150BaHi OPYyLIEHHS
ToJIepaHTHOCTI [0 rmoko3u (i-1GT), mopyumenHs riikemii Hatme (i-1FG), renmepHi, BiKoBi, aHTporoMeTpuyHi, 6ioximiyHi dpakropu
pusuKky po3BuTKy SDDM cepen MeNIKaHIiB CijIbCBKAX HACeJIeHUX IYHKTiB YKpaiHM. MeTa [OOCIHiIKeHHS: BCTAHOBJIEHHS
nomupenocti SDDM Tta npepiabety, OijiHKa aHTPONOMETPUYHHUX, I'€H[IEPHUX, BIKOBUX, COLIAJIbHUX Ta T€HETUYHUX (aKTOpiB
pusuky SDDM vy cinbCbKuX MeIKaHIB B YKpaiHi. MeTogyu MOC/iIpKeHHS: paHAOMi30BaHMH Bif6ip yYaCHUKIB AOCIiKEHHS 32
TEPUTOPiaNbHOI0 03HAKO0. [1icsI9 OTPMMAaHHS NUCbMOBOI iH(POPMOBAHOI 3roAy MPOBOIWIIM AHKETYBAHHS, SIKE BKIIOYAJIO MUTAHH
PO CIOCi6 KUTTS Ta CiMelHWI aHAMHe3; aHTPOIIOMETPUYHi BUMIDIOBaHHS, BM3HAYEHHS PiBHIB IJIIOKO3W B IyIa3Mi KpOBi 3a
IIPOTOKOJIOM CTAaHZAPTHOTO TECTY TOJIEPAHTHOCTI A0 rmoko3u (GTT), raikosunboBaHoro remorno6iny (HbAlc), pisHiB 3aniza (Fe)
Ta IMHKY (Zn) B KpOBi; F€HETHMYHE TUIyBaHHS 3a r1s13266634 SLC30A8; GaratodakropHmii perpeciiinuii Ta ROC anai3
pesynbTaTiB. Becporo mociigxeHo 236 ocib, [ pisHuMX BUAiB 6araTodakTOPHOTO aHamidy Bukopuctanu 194, 159 ta 69 oci6,
BiliOpaHUX B 3aJIEXKHOCTI Bifl NOBHOTU NOTPiOHMUX HaHUX. Pesynbratu: Cepep 194 cinbcbkux MemKaHLiB KuiBcbKoi 0671acTi BikoM
nonHay 44 p., BusiBjieHO 24 ocobu 3 niabeTyHUMU piBHSAMU IuoKo3u (7,0 Ta/a6o 11,1 Mmosnb /1 Ta Bue) i HBAlC (6,5% Ta Buiie),
T06TO nMomupeHicte SDDM cranoBuna 12,4%. Jo kareropii HopMmasibHi IJlikeMisl HaTIE Ta TOJIEPAHTHICTh OO rimoko3u (NGT) 3a
pesynabTaramu GTT BimHeceHo 36,6%, o i-IFG - 32,0%, mo i-IGT - 9,8% Ta 1o xomb6iHOoBaHOi rpynu 21,6% oci6. Oco6auBiCTIO
JIAHOTO JOCJiIKeHHS € IMOE€HAHHS B KOXKHIl 3 3-X rinepriikeMiyHUX Kateropiit, Bupisenux 3a GTT, oci6 3 mokazHUKaMU TilikeMii,
o BiANOBi#AlOTh SIK JiabeTWYHOMY Tak i mpepiabeTndHoMmy piBHAM. BimbmicTs oci6 3 SDDM (75%) 3a pesyiasratamu GTT
Hasexkanau 1o kombiHoBaHoi rpyny, 16,6% - no i-IFG, a 8,3% - 1o i-IGT. AuTponoMeTpuyHi xapakrepuctuku oci6 3 i-IFG Ta i-IGT
CYTTEBO BiIPi3HSIOTHCS: 30i/IbLIEHHS iHIEKCYy Macu Tiza Ta okpyxHocti mui (NC) nos’sizane 3 i-IFG, a 36i7blI€HHS BiIHOLIEHHS
OKPY>KHOCTEH Talii 1o creroH ninsuinye pusuk i-IGT (yci ouinku BigHocHO NGT). B maniit po3po6ui Brepie noBeneHo 1o NC e
¢paxropom pusuky SDDM He3aeXHO Bif iHIINX aHTPONOMETPUYHUX TIOKA3HUKIB Ta 06'eMy IMIUTOBULHO]I 3a103U. PiBeHsb Fe B ycix
Karteropisx rinepriikemii 6ys Bumum, HiX B NGT, a piBHi Zn mia3mu Ta KIiTUH KpoBi B KaTteropii i-IGT - Huwxkuumu HiX B i-IFG
(p<0,001 Ta p=0,011BigmOBinHO), mpoTe BigMiHHOCTI 3a anensmu rs13266634 SLC30A8 MK UMy KaTeropisimu He 3HaizeHi. 3 159
0ci6, 1m0 BiATIOBiNM Ha MUTAHHS AaHKETH PO rOJIOYBaHHS GaThKiBChKOI cim'i, 73 ocobu Hapomumucs mo 1947 poky. SDDM 6Gyno
BUSBJIEHO B 7 3 62 oci6 (11,3%), sKi rosongyBanu B JUTHUHCTBI rtpotu 6 3 11 oci6 (54,5%), ski He migBepanau (GakT rojaoLyBaHHS
(p=0,002). Cepen pocnimkeHux 0cib, siki norepnanu Bif rosony 1932-1933 pokiB Ta/abo 1946 poky B YKpaiHi, crioctepiraerbcst
3HIDKEeHHS nomupeHocTi SDDM yepes KijbKa AECATWIITh Micas UMX Moxii. JIOTiCTUYHMII perpeciiiHMil aHasi3 BKazye Ha
BiféeMHUI1 3B'130K MK pOCTOM (IIPOZOBXXEHA 3MiHHA) IOPOCIMX OCi6 i TOJIOAYBAHHSIM B AUTHUHCTBI: CTaHIAPTU30BAaHUN 32 BiKOM
OR 0,86 (95% CI 0.76-0.97). 69 oci6 3 npeniabeToM IOBTOPHO JOCJIIPKEHI Ta 3alIOBHWJIM aHKETy B cepesHboMy (SD) uepes 13,7
(5,2) micsani micns nposenenHss GTT ta oTpuMaHHS MPOQiNaKTUYHUX pekoMeHpalii. JliabeTuyHi piBHI IM1I0KO3M KPOBi HaTIIe
BusieinieHi y 10 (14,5%) 3 Hux. 3rinHo aHanisy 3a perpecielo Cox 306i/bIIeHHS] BKMBAaHHS MOJIOYHUX MPOJYKTIB ab60 3MEHIIEHHS
BXMBAHHS LYKPYy HE3aJIEKHMM 4YMHOM 3MEHIIYyBaJIO PHU3MKM INEPEXONy 3 KaTeropii mnpepgiabery mo SDDM: signosigni HR
cranosunu 0,075 (95% CI 0,007-0,757),p=0,028 Ta 0,098 (95% CI 0,013-0,738), p=0,024. OTpuMaHi pe3yJbTaT MOXYTb CIIPUSATH
pPO3pOO6Li HOBUX MiAXOZLiB 4O PAaHHbLOI AiarHOCTUKM Ta NpOoQiNnakTUKu AiadeTy. CTymiHb BIPOBAIKEHHS: CTATTi,iHGOpMaLiliHUI

JIMCT, 3as1BKa Ha BUHAXif, (KOPUCHA MOJieJIb). ['ay3b BUKOPUCTaHHS: €HIOKPUHOJIOTIS, KJiHiYHA 1iabeTooris.



Pedepar (aHr1)

Subject of research: prevalence of screen-detected diabetes mellitus (SDDM), isolated impaired glucose tolerance (i-IGT) or
impaired fasting glucose (i-IFG) and SDDM'’s gender, age, anthropometric, and biochemical risk factors among rural residents of
Ukraine. Aims: to establish SDDM and pre-diabetes prevalence, its anthropometric, gender, age, social and genetic risk factors in
Ukrainian rural population. Methods: a territory-based randomized selection of study participants. After obtaining written
informed consent, subjects filled out questionnaires that included questions about lifestyle and family history. They underwent
plasma glucose testing using a standard glucose tolerance test (GTT) protocol. They were also tested for glycosylated
hemoglobin (HbAlc), iron (Fe) and zinc (Zn). Genetic typing of rs13266634 SLC30AS8, anthropometric measurements and
multivariate regression and ROC analysis of results were performed. Out of a total of 236 investigated persons, 194, 159 and 69
persons were selected for various types of multivariable analysis depending on the completeness of the required data. Results:
Among 194 rural residents of Kiev region over the age of 44, we found 24 people with diabetic glucose levels (7.0 and / or
11.lmmol /L and above) and HbAlc (6.5% and above), thus prevalence of SDDM was 12.4%. No gender differences were found. The
prevalence of GTT categories was the following: normal fasting glucose and glucose tolerance (NGT) 36.6%; i-IFG - 32.0%, i-1GT
- 9.8%, and combined group - 21.6%. A distinctive feature of this study was a combination of people with glycemic indices that
meet both diabetic and pre-diabetic levels in each of the 3 hyperglycemic GTT-determined categories. Most people with SDDM
(75%) belonged to a combination group, 16.6% to i-IFG, and 8.3% to i-IGT. Anthropometric characteristics of individuals with i-
IFG and i-IGT differed significantly: increased body mass index and neck circumference (NC) was associated with i-IFG, and
increase of the waist to hip ratio increased the risk of i-IGT (all estimates regarding NGT). This study is the first to reveal that
NC is a risk factor, independent of other SDDM anthropometric indices and thyroid volume. Fe levels in all hyperglycemic
categories were higher than in NGT, and levels of plasma and cell Zn in i-IGT category were lower than the i-IFG (p <0.001 and p
= 0.011 respectively). However the differences in alleles of rs13266634 SLC30A8 between these categories were not found. Of the
159 people who responded to the question about the starvation of their parent families, 73 persons were born before 1947. SDDM
was found in 7/62 persons (11.3%), who starved during childhood vs. 6 /11 (54.5%) who did not (p=0.002). Among the investigated
persons suffering from famine of 1932-1933 and/or 1946 in Ukraine, there was a decrease in prevalence of SDDM a few decades
after these events. Logistic regression analysis indicated a negative relationship between adult height (as a continued variable)
and childhood starvation: age adjusted OR 0.86 (95% CI 0.76-0.97). 69 persons with pre-diabetes were checked and filled-out the
questionnaires after 13.7 (5.2) months (mean, SD) after GTT and getting advised on diabetes prevention. Diabetic fasting blood
glucose levels were found in 10 (14.5%) of them. According to Cox regression analysis increasing consumption of dairy products,
as well as reducing sugar intake independently lowered the SDDM risk: respective HRs 0.075 (95% CI 0,007-0,757) and 0.098
(95% CI 0,013-0,738), p = 0.028 and 0.024. Efficacy:the study results can contribute to developing new approaches of early
diagnosis and prevention of diabetes mellitus. Degree of introduction: scientific article, reports, patent, informational letter.Field
of use: endocrinology
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HasBa npoaykuii (ykp): Crioci6 oLiHKM pHU3MKY HasIBHOCTI IyKPOBOTO Iiia6eTy

HasBa npoaykuii (arru): The method of the diabetes mellitus risk estimation
OuikyBaHi pe3yJIbTaTH: NOJiNmeHHs e(peKTUBHOCTI IiarHOCTUKY Ta JIIKyBaHHS XBOPUX
T'anysb 3acTocyBaHHS: MeIUIHA

Onuc npoaykuii (ykp): HoBuit crioci6 BuaineHHs 0cib, sIKi IepI104eproBo MiAssraloTb 06CTEXEHHIO 010 PaHHbOI 1iarTHOCTUKU
LIyKpOBOTo fiabeTy. KopucHa Mozesnb BifHOCUTbCS IO rajysi MeAULMHY, a caMe [0 eMifeMiosorii Ta paHHbOI IiaTHOCTUKU
I[yKPOBOTO JiabeTy i Mo>ke 6yTH BUKOPUCTaHA B CUCTEMI CiIMEIHOI MeJUIIMHY [J1s1 TTOJIMIIeHHS OL[iHKM PU3UKY HassBHOCTi paHHix
CTaliil IyKPOBOTO AiabeTy 3 METOI0 MOJabLIOl paHHbOI 0ro fgiarHocTUKU. CyTb CIIOCOOY MOJIATa€e y 3aCTOCYBaHHi
QHTPONOMETPUYHOTO JOCIIiIPKEHHS — BUMIPIOBAaHHS OKPY>KHOCTI Ui Y OCi6, 1[0 PO3IJISIAAI0THCS SIK KAHIWUOATY AJ14 3IiICHEHHS
J1a6OpaTOPHOI AiarHOCTUKY LIyKPOBOTO AiabeTy. 3ayesKHUH Bifl 36i/1bI1eHHST OKPY>KHOCTI Ui Ta CTaHAAPTU30BaHMI 32 CTATTIO

PUM3UK BUSIBJIEHHS 1iabeTy MiJ, Yyac IPOBEEHHs CTaHAAPTHOTO TECTY TOJIEPAHTHOCTI JI0 IJIIOKO3U Cepef OCib, 110 paHillle He Maju



IiarHosy mia6ety, 3a Mozeso JoricTudHoi perpecii craHoBUTh OR=1.60 (95%CI 1.27 - 2.02) Ha KOXXHU CAaHTUMeTp. 31iliCHeHi
OLIiHKY BIUIMBY Ha L€}l PU3MK TPAOULiHUX aHTPOIIOMETPUYHUX MTOKA3HUKIB (iHAEKC MaCH Tisa, CMiBBiIHOLIEHHS OKPY>KHOCTEN
Tajii Ta CTEToH) T
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