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The risk of type 2 diabetes mellitus (T2DM) development depends on a hereditary predisposition. According to the current data,
bone tissue enhances insulin gene expression in pancreatic -cells as well as increases insulin sensitivity of adipocytes, myocytes
and hepatocytes through the secretion of undercarboxylated osteocalcin (unOCN).

The aim. To analyze the relation between rs1800247 SNP and T2DM occurrence depending on the arterial hypertension (AH)
presence, as well as association between rs1800247 and systolic, diastolic, pulse, mean blood pressure among patients with T2DM.

Materials and methods. This study included 153 patients with diagnosed T2DM and 311 individuals without any carbohydrate
metabolism disorders. Polymerase chain reaction-restriction fragment length polymorphism analysis (PCR-RFLP) was used for
BGLAP rs1800247-genotyping. Logistic regression with interaction term “genotype x AH” was used to estimate the association
between BGLAP rs1800247-genotypes and T2DM development in dominant, recessive, over-dominant and additive models of
inheritance. Linear regression was performed to examine the influence of minor C-allele on the arterial blood pressure. Lipid
profile characteristics of T2DM patients were stratified by rs1800247-genotype using ANOVA with Bonferroni post hoc test. All
calculations were performed using Statistical Package for the Social Sciences software (SPSS, version 22.0, Chicago, IL, USA).
Avalue of P < 0.05 was considered as significant.

Results. No association was found between rs1800247 single nucleotide polymorphism and T2DM development neither in AH
patients, nor in subjects without AH (P,™® > 0.05). There was no impact of rs1800247 genotypes on systolic, diastolic, pulse and
mean blood pressure among patients with T2DM (P > 0.05). It was showed that T2DM non-hypertensive CC-carriers had signifi-
cantly lower levels of total cholesterol (P = 0.012) and LDL cholesterol (P = 0.04), but higher concentration of HDL cholesterol
(P = 0.015) compared to the TT-genotype.

Conclusions. It was showed that CC-carriers had more favorable parameters of lipid metabolism among T2DM non-hyperten-
sive Ukrainians. However, there was no association between rs1800247 SNP and T2DM development as well as blood pressure
parameters.

BuBueHHA 38’A3Ky Mk RS1800247-noAimopdHum Bapiantom reHa BGLAP
i PO3BMTKOM LyKPOBOro Aiabety 2 TNy cepeA YKpaiHLIB 3 apTepiaAbHOIO rinepTeHsielo
Ta HOPMaAbHUM apTepiaAbHUM TUCKOM

1. A. Uymauenko, M. 0. KupuueHko, A. M. PamasaHoBa, M. B. CmisiHoBa, B. 10. lap6bysoBa, O. B. ATamaH

Pu3uk BUHWKHEHHS LykpoBoro aiabety 2 Tuny (LUA2) 3anexuTb Bif reHEeTUYHOT CXMMBHOCTI. 3a Cy4acHMM AaHUMK, KICTKOBA TKa-
HWUHa NiOBULLYYE EKCMPECito reHa iHCYNiHY B-KniTMHaMK NiALLNYHKOBOI 3ar03u, a Takox 36inbLUYe Yy TNMBICTb aAUNoLNTIB, MiOLUTIB
i renaToLMTIB [0 iIHCYNIHY LLISIXOM NPOAYKYBaHHs AekapboKkcunboBaHoro octeokarnbLyHy (UnOCN).

MeTa pobotu — npoaHanisyBaTu 38’30k Mix rs180024 7-04HOHYKNEOTUAHAM NONiMOPEi3MOM i BUHWMKHEHHAM L2 3anexHo Big,
HasiBHOCTI apTepianbHoi rineptensii (Al), a Takox 38’30k Mix rs1800247 i cucTonivHMM, AiacToniyHUM, NynbCOBUM, CEPEaHIM
KPOB'sIHUM TWCKOM B 0Cib i3 LIA2.

Marepianu Ta meTogu. Y pgocnimkeHHs 3anyunnn 153 nauiexTis 3 giarHoctoBaHum L2 i 311 oci6 6e3 6yab-akux nopyLueHb
BYrMEBOAHOrO 06MiHY. leHoTUnyBaHHs 0cib 3a rs1800247-nonimopdiamom reHa BGLAP BWKOHanm 3a 4ONOMOrot0 NoiMepasHoi
NaHLOroBOi peakLii 3 aHaniaomM JOBXMHM peCcTpukLinHnx dparmeHTis (PCR-RFLP). Ins ouiHi0BaHHS 3B'13Ky MiX reHoTMnamm 3a
rs1800247-nonimopdiamom reHa BGLAP i possutkom LI[12 3acTocyBanu NoricTUYHy perpecito (BpaxoByrUn He3anexHy 3MiHHY
«reHoTvn x Al») y Mexax AOMIHaHTHOI, peLleCUBHOI, HaAOMIHAHTHOI Ta aaWUTUBHOI MOZENe crnaaKyBaHHS.

[ins nocnimkeHHs BNnmBy MiHopHoro C-anens Ha piBeHb apTepianbHOro TUCKY BUKOPUCTanW MeToZ MiHiHOT perpecii. MokasHuku
ninigHoro obmiHy B nauienTie i3 LUA2 3anexHo Big rs1800247-reHoTuny nopiBHIOBan1 3a LOMNOMOMOW O4HOGAKTOPHOIO Aucnep-
ciliHoro aHaniay Ta Tecty BoHdeppoHi. Yci po3paxyHku BUKOHaNM, BUKOPUCTOBYOUM MPOrpaMy Anst CTaTUCTUYHOTO OnpaLoBaHHs!
faHnx SPSS 22.0. 3HayeHHs p < 0,05 cBiguMno npo cTaTUCTUYHY 3HaYYLLCTb PesyrbTaTiB.

PesynktaTu. BctaHoBWUM BiACYTHICTb 38's13KY Mix rs 180024 7-0gHOHYKNeoTuaH1M nonimopdiamom i poasutkom L2 i B oci6 3 AT,
i B 0BCTEXEHIX i3 HOPMambHUM apTepianbHM Tickom (p,™® > 0,05). Bnue reHotunie 3a rs1800247-nonimopchiaMom Ha pieHi
CYCTONIYHOTO, AiaCTONIYHOrO, NYNBLCOBOrO Ta cepenHboro TUcky B ocib i3 L2 sipcyTHin (p > 0,05). OpHak Hocii CC-reHoTuny y
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rpyni xsopux Ha LI02 6e3 Al MatoTb iCTOTHO HIKYMiA piBeHb 3aranbHoro xonectepony (p = 0,012), JINHLY (p = 0,04) i Buwmit
pisenb JINBLL (p = 0,015) nopisHsiHO 3 TT-reHoTUMNOM.

BucHoBkuM. Busasunu, wo Hocii CC-reHoTUny MatoTb CNpUSTIMBILLI MOKa3HWKKM MinigHoro metaboniamy cepen ykpaiHuis i3 L2
Ta 6e3 ATl Ane BiacyTHil 38’30k Mix rs1800247-04HOHYKNEOTUAHNM NONIMOPI3MOM, BUHWMKHEHHSM L2 i nokasHukamu apte-
pianbHOro TUCKY.

Usyuenne ceAsu mexay RS1800247-noAumopdHbIM BapuaHTOM Knouesble croea:

reHa BGLAP v pa3BuTHeM caxapHoro puaberta 2 Tuna cpean yKpauHLEeB za:aﬁ‘::"z'ﬁma

C apTepMaAbHoﬁ r“"epTeH3"eﬁ U HOPMaAbHbIM apTepuaAbHbIM AaBA€HUEM aprepuanbHas
TUNepTEHaus,

1. A. UymaueHko, H. A. Kupuuerko, A. M. Pama3saHoBa, M. B. CmesHoBa, B. 1. fapby3oBa, A. B. ATamaH OCTEOKAABLMH,

Puck BOSHUKHOBEHHUS caxapHoro avabeta 2 Tuna (C[12) 3aBUCHT OT reHeTUHECKOl NpeapacronoXeHHocTU. B cooTeetctaim ¢ CAHOHYKAEOTMAHbIM

COBPEMEHHIMY @HHBIMM, KOCTHASA TKaHb YBEMUMBAET SKCTIPECCHIO [EHa UHCYMHA P-KIIETKAMY OMKENYLOUHOi Keneabl, a Taioke  NOMMOPOU3M,

MOBBILIAET YYBCTBUTENLHOCTb AAVIMOLIATOB, MIOLWMTOB 1 FENaToLMTOB K MHCYIMHY MyTéM MPOAYKUMM AekapBoKCUnMpoBaHHoro | "AOMAHAHTHAR
FOMO3HroTa,

ocreokanbLuHa (unOCN). To
-reTeposnrota,

CC-peLieccrBHan
romMo3urota.

Lienb pa6otkl — npoaHanuanpoBarth cBs3b Mexay rs1800247-04HOHYKNEOTUAHBIM NONMMOPU3MOM 1 BO3HKKHOBEHEM CL2 B
3aBVCMMOCTM OT Hanuuns aptepuarnbHomn runepteHany (AlN), a Taioke cBsi3b Mexay rs 1800247 1 CUCTONNYECKUM, AUACTONUYECKM,
MyNbCOBbIM, CPELHNUM KPOBSHBIM aBNEHNEM Yy nauneHTos ¢ CL2.

Marepuansi n metoabl. B nccnegosanue Bknoumnm 153 naumenta ¢ gmardoctuposaHHeiM CO2 n 311 nuu 6e3 kakux-nnbo
HapyLUEeHWi1 yrneBogHoro obmeHa. leHoTUMMPOBaHIe y4acTHUKOB nccneoBaHns no rs1800247-nonmmopdmamom reHa BGLAP
NPOBEAEHO NPV NMOMOLLM NONMMEPA3HON LEMHOMN peakLumn ¢ aHanma3oM AfnHbI PECTPUKLMOHHBIX dparmeHToB (PCR-RFLP). ns
oueHku caaaun mexay rs1800247-nonumopduamom reHa BGLAP v passutnem CL12 ncnonb3oBaHa noructnydeckas perpeccus (c
Y4YETOM HE3aBVCMO NEPEMEHHO «reHOTUN X Al») B Npeaenax 4OMUHAHTHOM, PELIECCUBHON, CBEPXOOMUHAHTHO 1 afAnTUBHON
Mogeneli HacnegoBaHus.

3anopoXxcKui
MEAULIMHCKHI XYPHaA.
2021.T. 23, Ne 3(126).
C. 338-342

[nsa vccnenoBaHus BIUSIHUS MUHOPHOTO C-annenst Ha YpoBeHb apTepuarbHOTO LaBNEHUs UCNONb30BaH METOZ NIMHERHON pe-
rpeccum. Mokasatenu nunuaHoro obmeHa y naumeHTos ¢ C[12 B 3aBucumMocTy ot rs1800247-reHoTuna CpaBHUBan npy NOMOLL
0[HOAKTOPHOTO AMCNEPCUOHHOTO aHanu3a v Tecta boHdepponu. Bee pacuéTel npoBeaeHb! C UCMONb30BaHNEM NPOrpaMMbl
ANsi cTaTucTuyeckon obpaboTky aaHHbix SPSS 22.0. 3HaueHne p < 0,05 cBMAETENBCTBOBAIO O CTATUCTUYECKOW 3HAYMMOCTM
pesyrsTaToB.

Pesynkrarthl. YCTaHOBNEHO OTCYTCTBUE CBSA3W Mexay rs1800247-0aHOHYKNEoTUaHbIM nonuMopduamom 1 passutuem CO2 cpean
AN 1 ¢ AT, 1 € HopManbHbIM apTepuanbHbIM JasneHnem (p,™° > 0,05). Bansatue reotnos no rs1800247-nonmmopdnamy Ha
YPOBHU CUCTOMMYECKOrO, AMACTONMYECKOTO, NYNbCOBOrO M CpeaHero aaenenus y nuy ¢ CA2 otcytcteyet (p > 0,05). OpHako
HocuTenu CC-reHotuna B rpynne 6onbHbix CO2 6e3 Al" umetoT 3HaunTensHO Gonee HU3KMIA YpoBeHb 0BLLEro xonectepona
(p = 0,012), NMHMN (p = 0,04) n Gonee Bbicokuit ypoeHb JINBIM (p = 0,015) B cpaBHeHWM ¢ TT-reHOTUMNOM.

BbiBoabI. YcTaHoBMeHo, YTo Hocutenu CC-reHoTuna nMetoT Gonee GriaronpusiTHbIe nokasatenu NMnaHoro MeTabonuama cpeam
ykpauHues ¢ CL12 n 6e3 Al OpHako oTcyTcTByeT cBA3b Mexay rs1800247-0aHOHYKNEOTAHBIM NONMMOPHU3MOM W BO3HUKHOBE-
Hem C[12, a Takxe nokasaTensiMm apTepuanbHOro AaBNeHus.

increased bone tissue formation without the influence on
bone resorption. In the same time their phenotype was
opposite to OST-PTP gene-knockout mouse (Pfprv*), which
showed an impaired glucose tolerance and overweight
[4,5]. unOCN binds to specific GPRCBA receptors and
enhances insulin and adiponectin expression, as well as
B-cell proliferation [6].

Meta-analysis indicates the presence of reverse correla-
tion between OCN plasma concentration and insulin, fasting
glucose and glycated hemoglobin in patients with type 2
diabetes mellitus (T2DM) [7]. Moreover, rs1800247-single
nucleotide polymorphism (SNP) of BGLAP gene was as-
sociated with decreased risk of arterial hypertension (AH)
and lower diastolic blood pressure [8].

Nowadays it is known about at least two proteins of bone
tissue that could influence on systemic energy metabolism.
The first one is undercarboxylated osteocalcin (unOCN),
which directly stimulates insulin production in pancreatic
B-cells and increases peripheral tissue sensitivity to this
hormone. The second one, osteotesticular tyrosine phos-
phatase (OST-PTP), regulates OCN gene expression in
accordance with metabolic requirements of the bone tissue
[1]. Bone reparation was the priority process of energy sub-
strate distribution in animals, as the integrity of bones was
vitally needed. Thus, active OST-PTP dephosphorylates
the B-subunits of insulin receptor that leads to inhibition
of metabolic and proliferative effects of this hormone. The
consequence is the decreased rate of Runx 2, which is
the crucial transcription factor for OCN gene expression.
Temporary reducing of unOCN level in systemic circulation
leads to hypoinsulinaemia, as well as decreased adipose,
muscle and liver tissue sensitivity to insulin. As the result,
more glucose reaches a bone cell that is important for
synthesis and resorption of bone tissue [1-3].

Aim
Therefore, the aim of this study was to analyze the relation
between rs1800247 SNP and T2DM occurrence depen-

The involvement of unOCN in the energy metabolism
was confirmed in experimental and clinical studies. It is
known that OCN gene-knockout mouse (Bglap”) have

Zaporozhye medical journal. Volume 23. No. 3, May — June 2021

ding on the AH presence, as well as association between
rs1800247 and systolic, diastolic, pulse, mean blood pres-
sure among patients with T2DM.
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Table 1. Characteristics of the study population

T20M (n = 107) | Control(n =156 P |

Age, years

Sex, female/male

Body mass index, kg/m?
Current smokers, n (%)
Fasting glucose, mmol/L
Total cholesterol, mmol/L
HDL cholesterol, mmol/L
LDL cholesterol, mmol/L
Triglyceride, mmol/L
Systolic BP, mmHg
Diastolic BP, mmHg
Pulse BP, mmHg

Mean BP, mmHg

64.49 + 8.11 69.53 + 11.31 <0.001
56/52 101/55 0.036
29.7 + 4.98 27,62 + 469 0.001
36 (33.3) 48 (30.8) 0.66
1035 + 3.77 522 + 0.68 <0.001
524 + 1.18 4564126 <0.001
094 + 0.28 1.09 + 028 <0.001
336 + 1.16 28 + 122 0.003
1.76 + 0.66 144 + 065 0.002
151.71 + 14.78 174.46 + 22.69 <0.001
92.31 + 86 97.05 + 13.89 0.002
594 + 13.43 774 + 19.32 <0.001
11212 + 9.06 122.85 + 14.74 <0.001

oM = %) [Comoin =15 [P |

Age, years

Sex, female/male

Body mass index, kg/m?
Current smokers, n (%)
Fasting glucose, mmol/L
Total cholesterol, mmol/L
HDL cholesterol, mmol/L
LDL cholesterol, mmol/L
Triglyceride, mmol/L
Systolic BP, mmHg
Diastolic BP, mmHg
Pulse BP, mmHg

Mean BPs, mmHg

65.26 + 8.49 61.75 + 12.61 0.078
23123 51/104 0.035
28.35 + 4.74 27.38 + 4.72 0.222
14 (30.4) 43(27.7) 0.722
9.86 + 2.57 523 + 0.73 <0.001
565 + 1.35 414 £ 115 <0.001
0.96 + 0.31 1.09 + 0.19 0.038
354 + 1.39 248 + 1.12 0.001
222 + 249 1.25 + 051 0.051
126.09 + 8.02 126.84 + 11.09 0.67

79.67 + 476 79.58 + 7.05 0.933
4641 £ 6.02 47.26 + 9.01 0.551
9514 + 534 95.33 + 7.49 0.874

AH: arterial hypertension; T2DM: type 2 diabetes mellitus; HDL: high density lipoproteins;
LDL: low density lipoproteins; BP: blood pressure.
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Materials and methods

Study population and genotyping. This study included
153 patients (75 females and 78 males; mean age [+SD]
64.67 + 8.2 year)with diagnosed T2DM and 311 individu-
als (106 females and 205 males; mean age 65.65 + 12.58
year) without any carbohydrate metabolism disorders.
Final T2DM diagnosis was determined in the presence
of specific clinical manifestations (polydipsia, polyuria,
polyphagia and weight loss), fasting glucose level and
glucose tolerance test results according to the World
Health Organization criteria (WHO, 1999).

Relatively healthy subjects without any carbohydrate me-
tabolism disorders (which was confirmed by a fasting plasma
glucose level less than 5.6mmol/L and a 759 oral glucose
tolerance test result less than 7.8 mmol/L) and negative family
history of diabetes were enrolled in the control group. All
the examined individuals were selected from hospital records
in the 5th Sumy Clinical Hospital and Sumy Regional Diag-
nostic Center between 2011-2019. AH was diagnosed in 107
T2DM patients and 156 control subjects with systolic blood
pressure higher than 140 mmHg and/or diastolic blood pres-
sure higher than 90 mmHg and no antihypertensive therapy
(according to the WHO, 1999). Polymerase chain reaction-re-
striction fragment length polymorphism analysis (PCR-RFLP)

was used for BGLAP rs1800247-genotyping. Full information
about genotyping protocol was presented in our previous
research [9].

The study design complies with the Declaration of Hel-
sinki and was approved by the Ethic Committee of Medical
Institute of Sumy State University and the Ethic Committee
of Medical Institute of Sumy State University (number
4/02.18.09). A written informed consent was obtained from
all participants.

Statistical analysis. Continuous variables were
presented as the mean + SD, categorical — as absolute
and percentage values. Chi square (x?) test was used for
comparing the categorical variables. Two-tailed Student's
t-test was used to compare the mean values of two groups
(with preliminary verification of the data distribution for
normality through the Shapiro-Wilk test). The mean values
of three groups were compared using ANOVA with further
Bonferroni post hoc test. Logistic regression with interaction
term “genotype x AH” was used for the association analysis
between four models of inheritance: dominant, recessive,
over-dominant and additive.

The adjustment for age, sex, smoking and body mass
index (BMI) was used to exclude the influence of other
T2DM risk factors. Bonferroni correction was applied for
accurate results. The impact of rs1800247-C minor allele on
systolic, diastolic, pulse and mean arterial blood pressure
among diabetic patients was estimated via linear regression.
All calculations were performed using Statistical Package
for the Social Sciences software (SPSS, version 22.0,
Chicago, IL, USA). A value of P < 0.05 was considered as
significant.

Results

The clinical characteristics of compared groups are shown in
Table 1. Statistically significant differences in age, sex, BMI,
fasting glucose, lipid profile and blood pressure parameters
(P <0.05), but not among smokers (P = 0.66), was found
in groups with AH. In contrast, T2DM patients and controls
without AH were comparable in age, BMI, smoking status,
triglyceride concentration and blood pressure parameters
(P > 0.05), but not in sex, fasting glucose levels, total
cholesterol, high density lipoprotein (HDL) cholesterol and
low density lipoprotein (LDL) cholesterol concentrations
(P <0.05).

Logistic regression with interaction term was used to
study the influence of rs1800247 genotypes on the T2DM
development There was no statistically significant associ-
ations neither in AH patients, nor in non-AH individuals in
all models of inheritance (Table 2).

Then we performed the linear regression models to
compare the rs1800247 genotype impact on the arterial
blood pressure values. No significant differences were
found for systolic, diastolic, pulse and mean arterial blood
pressure among T2DM patients (Table 3).

Table 4 indicates the parameters of lipid profile in
T2DM patients with and without AH stratified by rs1800247
genotypes. Statistically significant differences were
found between TT and CC carriers in total cholesterol
(P = 0.012), HDL cholesterol (P = 0.015) and LDL cho-
lesterol (P = 0.04) concentrations among T2DM individuals
without AH.

3anopoxckuii MeguumMHekui xypHan. Tom 23, Ne 3(126), mait — nioHb 2021 .
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Table 2. Association analysis between BGLAP rs1800247 and T2DM development among AH and non-AH individuals

Regression model' _ OR_(95 % Cl)

el o s %) P R

0.754 0.796 1

Dominant TC+CCvsTT 0.268 0.748 (0.448-1.25) 0.976 0.199 0.708 (0.417-1.200)
0.429 0.758 (0.382-1.506) 0.565 0.814 (0.405-1.639) 1
Recessive CCvsTT+TC 0.681 1.264 (0.413-3.873) 0.412 0.674 1.279 (0.406-4.036) 0.367 1 1
0.11 2.433 (0.818-7.242) 0.082 2.662 (0.883-8.027) 0.382
Over-dominant CTvs TT+CC 0.183 0.696 (0.408-1.187) 0.504 0.131 0.655 (0.378-1.134) 0.653 0.524 1
0.084 0.505 (0.233-1.095) 0.109 0.525 (0.239-1.156) 0.436
Additive CTvsTT 0.199 0.702 (0.409-1.205) 0.622 0.149 0.664 (0.381-1.157) 0.779 0.596 1
0.14 0.552 (0.25-1.215) 0.181 0.577 (0.258-1.291) 0.724
CCvsTT 0.841 1.123 (0.361-3.387) 0.468 0.833 1.135(0.351-3.673) 0.363 1 1
0.215 2.022 (0.665-6.151) 0.127 2.422 (0.778-7.539) 0.508

1: Upper row shows the results for individuals with AH and lower row - for those without AH; Pc: crude value; Pcint: crude value for interactive term; Pa: value adjusted for age, sex,
smoking status, and body mass index; Paint: value adjusted for age, sex, smoking status, and body mass index for interaction term; Pab: value adjusted for Bonferroni correction;
Paint b: value adjusted for Bonferroni correction for interaction term; T2DM: type 2 diabetes mellitus; AH: arterial hypertension, TT: homozygous dominant, TC: heterozygous,

CC: homozygous recessive.

Discussion

It is known that T2DM patients have lower carboxylated
osteocalcin (cCOCN) and unOCN concentrations than rela-
tively healthy subjects [10,11]. The meta-analysis showed
significantly decreased baseline serum total OCN in T2DM
compared with non-T2DM subjects. Moreover, a unit eleva-
tion in serum total OCN was correlated with a mean increase
in HOMA-B, as well as mean reduction in HbA1c, fasting
plasma glucose, HOMA-IR and BMI [12].

In this study, we continued to study the association
between BGLAP rs1800247 SNP and T2DM development
among Ukrainians. The lack of studied correlation matches
both our previous research [9] and Das et al. study, which
excluded BGLAP rs1800247 SNP as a T2DM potential
risk factor [13].

Cardiovascular diseases are widespread chronic com-
plications in patients with T2DM. Animal and in vitro studies
showed the protective effect of unOCN on vessels. This was
explained by the enhanced expression of endothelial nitric
oxide synthase (eNOS) and nitric oxide (NO) production
[14]. Lower serum OCN concentration was found among
hypertensive men, but not women. Moreover, serum OCN
level was inversely associated with systolic blood pressure
in Chinese men, but not women [15].

Another study showed that BGLAP rs1800247 was
associated with lower risk of AH and diastolic blood
pressure in Chinese population [8]. In contrast, our study
indicates no relation between BGLAP rs1800247 and
blood pressure level among T2DM Ukrainians that can be
explained by ethnic differences. Despite this, in present
study, we showed that T2DM non-hypertensive CC-carriers
had significantly lower levels of total cholesterol and LDL
cholesterol, but higher concentration of HDL cholesterol
compared to those in the TT-genotype. The results obtained
may indicate more favorable conditions for the lipid metab-
olism in CC-homozyguous of the examined groups among
Ukrainians.

Conclusions

1. Non-hypertensive T2DM CC-carriers had significant-
ly lower levels of total cholesterol (P = 0.012) and LDL
cholesterol (P = 0.04), but higher concentration of HDL
cholesterol (P = 0.015) compared to the TT-genotype in
Ukrainian population.

Zaporozhye medical journal. Volume 23. No. 3, May — June 2021

Table 3. Association analysis between BGLAP rs1800247 and blood pressure value
among T2DM patients

Rogressonmossl s e |- |

Systolic blood pressure

TCvs TT 2.363 0.476 0.01
CCvsTT -4.596 0.396
Constant 143.762 <0.001

Diastolic blood pressure

TCvs TT -0.239 0.895 <0.001
CCvsTT -0.281 0.925
Constant 88.614 <0.001

Pulse blood pressure
TCvsTT 2.601 0.291 0.018
CCvsTT -4.315 0.284
Constant 55.149 <0.001

Mean blood pressure
TCvs TT 0.625 0.768 0.003
CCvsTT -1.722 0.62
Constant 107 <0.001

B: regression coefficient; r2: r-squared value; T2DM: type 2 diabetes mellitus; TT: homozygous
dominant; TC: heterozygous; CC: homozygous recessive.

Table 4. Lipid profile in T2DM patients with and without AH stratified by BGLAP
rs1800247 genotypes

Parameters, units Genotype
TT(n=71) |TC(n =30) |[CC(n =6)

Total cholesterol, mmol/lL 526 + 1.22 519 + 1.1 514 £ 128 0.057  0.945
096 + 028 086 + 027 105+ 022 2004 0.14
333 + 117 342+ 114 336 122 0065  0.937
173 + 066 188 + 065 158 £ 075 0763  0.469

HDL cholesterol, mmol/L
LDL cholesterol, mmol/L

Triglyceride, mmol/L

Parameters, units Genotype
TT(n=30) [TC(n=10) |CC(n = 6)

595+ 132 504 +123
094 £ 026 1.01 + 0.39
38 + 141 2.85 + 1.07
243 +£3.04 188 + 074

427 + 054 5666  0.007
132 £ 012 4368  0.019?
233 £ 063 453 0.016°
168 + 062 0332  0.719

Total cholesterol, mmol/L
HDL cholesterol, mmol/L
LDL cholesterol, mmol/L

Triglyceride, mmol/L

AH: arterial hypertension; T2DM: type 2 diabetes mellitus; HDL: high density lipoproteins; LDL: low density
lipoproteins; 1: significant difference between the TT and CC genotypes (P = 0.012) by Bonferroni post
hoc test; 2: significant difference between the TT and CC genotypes (P = 0.015) by Bonferroni post hoc
test; 3: significant difference between the TT and CC genotypes (P = 0.04) by Bonferroni post hoc test;
TT: homozygous dominant, TC: heterozygous, CC: homozygous recessive.
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2. No association was found between rs1800247 SNP
and T2DM development among hypertensive Ukrainians
(P > 0.05).

3. No association was found between rs1800247 SNP
and T2DM development among non-hypertensive Ukraini-
ans (P,™* > 0.05).

4. There was no relation between rs1800247 SNP and
blood pressure parameters (systolic, diastolic, pulse and
mean blood pressure) among T2DM Ukrainians (P > 0.05).

Perspectives for further research. Further studies
with extended groups of comparison are needed for
the confirmation of results. Moreover, it will be useful to
study the association between other BGLAP SNPs and
T2DM and AH development.
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