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The sirtuin-1 gene (SIRTI1), known as the
longevity gene, among other things protects
cells from oxidative stress, promotes DNA
stability by binding to several substrates and
deacetylating these substrates [1].

SIRTI activation exerts multiple protec-
tive effects through various metabolic and
stress-reactive pathways. SIRT1 expression
modulates its downstream effects by targeting
a number of cellular proteins such as peroxi-
some proliferator-activated receptor-gamma
(PPAR-y) and its coactivator-1a (PGC-1a), tran-
scription factor FoxO, AMP-activated protein
kinase, nuclear factor-kB, protein tyrosine
phosphatase (PTP), endothelial NO synthase,
ph3, ete. [1, 2].

There are some or several or many reports
of SIRTI suppression in certain types of cells
and tissues under conditions of insulin resis-
tance or against the background of impaired
glucose tolerance [3]. There is also indirect evi-
dence from genetic studies that sirtuins may
be involved in the development of obesity in hu-
mans, as some of their genetic variants have
been found to be associated with weight gain
and metabolic complications. As with in vitro
and animal studies, most human genetic stud-
ies have focused on SIRT1 [4]. Several single
nucleotide polymorphisms (SNPs) located in
SIRTI have been tested for their association
with obesity and metabolic syndrome compo-
nents [4, 5]. Because SIRTI polymorphisms
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have been found to remain in high linkage dis-
equilibrium, most genetic studies have focused
on the analysis of SNP-tags that capture infor-
mation about other linked variants [6].

One of the SIRT'1 polymorphisms that is ac-
tively studied in relation to metabolic disorders
in various populations is the C > G rs7069102
polymorphism in intron 4. It was determined
that it is linked to several mutations in the
promoter region of the gene and to two cod-
ing SNPs in exon 1 [4]. It is perhaps due to
the different degree of coupling that results re-
garding its functional role differ significantly
between populations. Thus, the association of
the G-allele with coronary heart disease (CHD)
in Turkish patients was determined [5], higher
blood pressure and fat mass were noted in
Japanese men with the homozygous minor gen-

otype (GG) [7], at the same time, an associa-
tion of the CC-genotype with the development
of diabetic nephropathy in patients with type 2
diabetes mellitus (T2DM) in Slovenia [8] and
the absence of any statistically significant as-
sociations with obesity, lifestyle modification
and glycemic control in a number of European
populations (French, Swedish, German, Dutch)
was recorded [4]. Recent studies on the territo-
ry of Ukraine have revealed the predominance
of the homozygous minor GG-genotype among
male residents of the Podilsk region with es-
sential hypertension [9].

The aim of the study was to evaluate the as-
sociation of polymorphic variants of the sirtuin-1
gene rs7069102 with functional and metabolic
characteristics in type 2 diabetes and overweight
patients of the East Ukrainian population.

MATERIALS AND METHODS

The studies were conducted in compliance
with the principles of the Helsinki Declaration
of Human Rights, the Council of Europe Con-
vention on Human Rights and Biomedicine,
and the current legislation of Ukraine. The
study protocol was approved by the institu-
tional review board (IRB) of SI «V. Danilevsky
Institute for Endocrine Pathology Problems
of the NAMS of Ukraine» (No2, 27/01/2022).
Patients provided written informed consent to
participate in the study.

All examined patients underwent inpatient
treatment in the clinic of the SI «V. Danilevsky
Institute for Endocrine Pathology Problems of
the NAMS of Ukraine». They were clinically
and biochemically confirmed as T2DM.

A retrospective analysis of clinical and
biochemical indicators obtained for patients
whose samples are included in the DNA col-
lection of patients with T2DM was performed.
61 patients with T2DM (female/male: 27/34)
aged (53.35 + 1.38) years, duration of diabetes
5.33 £ 0.67 years, HbA, 7.74 = 0.19 %, BMI
33.28 + 0.89 kg/m?, were selected for analysis.
All patients were interviewed regarding a full
medical history that included age, gender, oc-
cupation, duration of diabetes, mode and dura-
tion of treatment, presence of any associated
diseases, surgical history, personal history of
smoking/alcohol/drug abuse, dietary habit and
family history of diabetes.

The presence and stage of diabetic micro-
angiopathies (retinopathy and nephropathy),
diabetic neuropathy, macroangiopathies (pri-
marily coronary artery disease) and arterial
hypertension were diagnosed according to the
guidelines [10].

Antidiabetic therapy of patients included
the following oral drugs — sulfonamides, bi-
guanides, or their combination. The patients
underwent a general clinical examination, in-
cluding vascular pathology characteristic of
diabetes and comorbid pathology. Biochemical
and immunoenzymatic measurements were
carried out on the basis of the National In-
stitute of Public Health and the Environment
(Bilthoven, the Netherlands) within the scope
of scientific cooperation. The following indica-
tors were measured in samples of biological
material (blood plasma, serum, erythrocytes),
which were stored and transported frozen: glu-
cose, HbA , triglycerides (TG), total choles-
terol (T'C), high-density lipoprotein cholesterol
(HDL-C), high-sensitivity C-reactive protein
(hsCRP), creatinine, bilirubin, uric acid le-
vels. The above indicators were determined on
a Hitachi 912 clinical autoanalyzer using Roche
Diagnostics (Switzerland) kits, as well as on
an X20-Pro, Beckman-Coulter (Netherlands)
autoanalyzer using the appropriate Beckman-
Coulter kits. The low-density lipoprotein chole-
sterol (LDL-C) was calculated according to the
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Friedewald formula. Free fatty acids (FA) were
measured using a kit from Wako Diagnostics
(USA). All samples before measuring the above
parameters were checked for hemolysis, lipe-
mia and icteric coloration.

The following parameters were determined
using immunoenzymatic methods according
to the manufacturer's instructions: resistin,
matrix metalloproteinase-9 (MMP-9), osteo-
protegerin (OPG) (RayBiotech, USA), retinol-
binding protein-4 (RBP-4), fetuin-A (ICL,
Newberg, USA), TNF-q, interleukin (IL)-6,
IL-1b (R&D Systems, UK), leptin, progranu-
lin, vaspin, omentin-1, lipocalin-2 (Biovendor,
Czech Republic), total adiponectin (Biovendor,
Czech Republic; ALPCO Diagnostics, USA),
high molecular weight adiponectin (ALPCO
Diagnostics, USA), insulin (DRG, Germany).

The normal (reference) values for some of hor-
mones/adipokines were: insulin (30—78 pmol/L);
leptin (2—11 pg/L); retinol-binding protein-4 (ap-
prox. 40 mg/L); adiponectin (5—37 mg/L); pro-
granulin (approx. 41 ug/L); vaspin (0.2—2.5 pg/L);
osteoprotegerin (approx. 540 ng/L); interleu-
kin-6 (0—3.5 pg/L); TNF-a (0-8.1 ng/L).

Insulin resistance (IR) was characterized
by the HOMA-IR index [11] and the HOMA-IR/
adiponectin index [12], the function of pancrea-
tic B-cells was assessed by the HOMA-BCF
index. Insulin sensitivity was assessed by the
QUICKI [13] and adiponectin/leptin indices
[14]. Insulin resistance of adipose tissue was
characterized by the index HOMA-IR/leptin
and Adipo-IR [15]. The pathological impact of
dyslipidemia was assessed by the Castelli risk
indices (CRI) I and II according to the follow-
ing formulas:

CRI-I=TC/HDL-C
CRI-II = LDL-C/HDL-C.

In addition, the triglyceride-glucose index
was calculated:

TGGI = TG x fasting glucose / 2.

Determination of the substitution of cyto-
sine for guanine in intron 4 of the SIRT1 gene
rs7069102 (C > G) was carried out by the meth-
od of polymerase chain reaction with two pairs
of opposite primers:

+ forward 1 (F1):

5'-GTAGCAGGAACTACAGGCCTG-3";

+ forward 2 (F2):
5-GAGAAGAAAGAAAGGCATAATCTC
TGC-3%;

+ reverse 1 (R1):
5-CTATCTGCAGAAATAATGGCTTTT
CTC-3%

+ reverse 2 (R2):
5'-GATCGAGACCATCCTGGCTAAG-3'

Electrophoretic fractionation made it possi-
ble to determine the following genotypes for the
SIRT1 rs7069102 (C > G). CC — 391/277 b.p.;
CG — 391/277/167 b.p.; GG — 391/167 b.p.
Allele frequencies for the studied genotype
were calculated. The normality of the distri-
bution of variables was determined using the
Kolmogorov-Smirnov test. To compare the
indices with normal distribution Student's
t-test was used and for comparison variables
with abnormal distribution Mann-Whitney's
U-test was used. The x® was used to statisti-
cally evaluate the differences observed bet-
ween empirical and theoretical frequencies of
the variation series. The data are presented as
mean = SEM, some of data are presented as
median and 25" and 75™ percentiles. All statis-
tical tests were two tailed and a probability (p)
value of 5% or less was considered statistically
significant.

RESULTS AND THEIR DISCUSSION

Despite the small number of observations
in this exploratory study, the frequencies of al-
leles in men and women of the examined group
(n = 61) did not differ, and there was a notice-
able difference in the distribution of genotype
frequencies compared to the theoretical distri-
bution according to the Hardy-Weinberg equi-
librium (Table 1). In both men and women from
the Eastern Ukrainian population of patients
with T2DM, a significant deviation (x? = 10.43,

P =0.005; x2=11.76, P = 0.003, respectively) of
the actual series from the expected frequencies
in the direction of the accumulation of hetero-
zygotes was observed, which requires further
research.

Due to the small number of carriers of the
minor homozygous genotype (GG), the minor
allele carriers, i.e., CG and GG, were pooled
for analysis of metabolic differences, and the
analysis was performed under a recessive in-
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Table 1

Results of genotyping by polymorphism C > G rs7069102
of the SIRT1 gene in patients with type 2 diabetes mellitus

Genotype frequency, Allele frequencies
Group n n (%)
CC CG GG P Pg
Males 34 6 (18) 26 (76) 2 (6) 0,56 0,44
Females 27 4 (15) 22 (81) 1(4) 0,56 0,44
Total 61 10 (16) 48 (79) 3(5) 0,56 0,44
Table 2

Characteristics of type 2 diabetes patients
with different genotypes by polymorphism C > G rs7069102
of the SIRT1 gene, (X+ S;), Me [Q,,; Q]

C > G rs7069102 SIRT1

Parameter genotype
CC (n=10) CG + GG (n=51)

Age, years 53.40 £ 2.63 54.04 +1.36

Age of diabetes manifestation, years 48.90 £ 2.47 48.17 +1.32
BMI, kg/m? 36.80 = 2.59 31.74 £ 0.68
Waist-to-hip ratio 0.98 +0.03 0.98+0.01

Systolic blood pressure, mm Hg 139.40 +4.73 143.75 + 2.69
Diastolic blood pressure, mm Hg 89.60 +1.91 90.42 + 3.17
Glucose, mmol/L 8.96 + 0.69 8.97+0.42
Triglycerides, mmol/L 4.21 +1.47 2.89 +0.46
Total cholesterol, mmol/L 7.07+0.87 5.99+0.24
HbA , % 8.45 + 0.47 7.66£0.20

Insulin, pmol/L

106.76 + 16.19
107.69 (64.74; 130.12)

136.21 £ 13.29
113.14 (79.64; 162.01)

HOMA-IR, units

6.44 +0.78

8.32+0.90

HOMA-BCF, units

78.60 + 23.41
48.00 (40.00; 69.38)

132.48 + 33.00
69.33 (44.77; 113.81)

QUICKI, units

0.48 (0.44; 0.50)

0.46 (0.43; 0.50)

2.35+0.60
HOMA-IR/adiponectin, units 0 9068(3 §4Q'§3125) 1.57 (0.78; 2.41)
’ e P<0.05
0.22 + 0.04
HOMA-IR/leptin, units 0 005‘0(8 . %2'?)411) 0.14 (0.11; 0.24)
’ T P <0.02
0.18 £ 0.04
. . . . 0.06 +£0.02 i
Adiponectin/leptin, units 0.05 (0.04: 0.07) 0.121:5(2%56?.22)

Adipo-IR, units 91.31 £16.19 114.05 + 11.09
84.55 (57.18; 101.75) 96.60 (58.42; 143.81)
Castelli index I 10.38 £ 2.70 6.63+£0.74
Castelli index I1 4.93+0.96 3.34+0.20
Triglyceride-glucose index 19.51 +7.43 12.97 £ 1.86

Note.

P is the significance of changes relative to the CC-group.
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Table 3

Adipokine levels in diabetic patients
with different genotypes by polymorphism C > G rs7069102
of the SIRTI gene, (X+S;), Me [Q,;; Q]

C > G rs7069102 SIRT1 genotype

Parameter
CC (n = 10) CG + GG (n = 51)
. . 6.32 + 0.71 5.10 + 0.37
Total adiponectin, mg/L 6.74 (6.03; 7.03) 5.03 (3.83; 6.68)
High molecular adiponectin, 2.35+0.60 2.44 +£0.28
mg/L 2.17 (1.87; 2.66) 1.98 (1.43; 3.21)
122.05 + 25.00 56.84 + 7.31%

Leptin, pg/L

131.25 (99.73; 153.58)

47.15 (23.55; 81.98)

Vaspin, pg/L

0.28 (0.13; 0.43)

0.23 (0.14; 0.58)

Omentin-1, ng/L

563.25 + 52.14

505.22 + 24.46

Progranulin, pg/L 32.68+2.85 29.66 +1.21
Retinol-binding protein-4, mg/L 32.03 +£2.14 36.58 £ 2.53
Osteoprotegerin, ng/L 609.50 (489.00; 770.50) 424.00 (312.50; 628.50)
. 7.83+2.03 10.34 £ 1.53
Interleukin-6, pg/L 7.56 (4.67; 10.72) 6.99 (5.22; 14.46)
1.62 +0.23 3.50+0.79*

TNF-a, ng/LL

1.44 (1.32; 1.74)

1.41 (0.90; 5.06)

Note.
* P <0.05 relative to the CC-group.

heritance model. The analysis of the clinical
parameters of the examined group revealed
that the evaluated SNP did not affect the age
of T2DM manifestation, the degree of diabetes
compensation, blood pressure, and the degree of
obesity (Table 2). At the same time, there were
significant changes in the indicators character-
izing insulin resistance, which is specifically
related to the adipose tissue (HOMA-IR/ adi-
ponectin, HOMA-IR/leptin, adiponectin/leptin).
It is interesting that, despite some trend of
higher levels of TG and TC in carriers of the
CC-genotype, the above indices of insulin resis-
tance were statistically increased in carriers of
the minor allele G (see Table 2).

It is worth noting that, under the specified
conditions, carriers of the dominant CC-ge-
notype are characterized by significantly in-
creased levels of leptin in the bloodstream com-
pared to carriers of the recessive allele (Table 3),
which remained even after comparison in
groups divided by gender. At the same time,
among patients with type 2 diabetes with a mi-
nor allele, a clear gender difference was found
in the manifestations of adipose tissue resis-
tance to insulin, which was accompanied by

statistically higher levels of such an inflamma-
tory parameter as TNF-a. Namely, men had
much worse than women, indexes Adipo-IR
(139.59 + 17.44 vs 85.18 + 10.48, respectively,
P < 0.05) and adiponectin/leptin (0.23 + 0.06 vs
0.12 £ 0.0, respectively, P < 0.05) against the
background of statistically constant param-
eters of carbohydrate and lipid metabolism,
as well as the same degree of obesity, while
the high TNF-a levels in the group of G-allele
carriers were associated with male gender
(4.73 £ 1.30 vs 1.92 + 0.46 ng/L in women, re-
spectively, 0.05 <P < 0.1).

Thus, the obtained results allow us to as-
sume that the C > G rs7069102 polymorphism
of the SIRT1 gene chosen for research is func-
tional in the East Ukrainian population, since
there is a shift in genotype frequencies towards
the accumulation of heterozygotes, and the
alleles themselves are associated with meta-
bolic differences in the examined patients with
T2DM and obesity. Accumulation of heterozy-
gous genotypes among the diabetic population
of both genders may be associated with a num-
ber of factors, for example, homozygotes for the
studied minor allele may be linked to another
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functional genotype that is able to influence
survival at different stages of ontogenesis [4].
Recently data has been accumulating that this
SNP may also be associated in the Ukrainian
population with the risk of developing cardio-
vascular diseases (in men) [9]. The obtained
results emphasize the presence of unique ge-

netic traits inherent in the examined total of
patients with T2DM of the East Ukrainian
population, and justify the need for further
research involving a larger number of partici-
pants to assess the role of this polymorphism in
different samples.

CONCLUSIONS

1. The C > G rs7069102 polymorphism of the
SIRT1 gene is functional for the East Uk-
rainian population, as there is a statistically
significant shift in the distribution of geno-
type frequencies towards heterozygotes, and
alleles are associated with significant meta-
bolic differences in overweight type 2 diabe-
tes patients.

2. Against the background of a comparable de-
gree of obesity and compensation of carbo-

hydrate metabolism, carriers of the minor
G-allele of both genders are characterized by
a greater degree of insulin resistance of adi-
pose tissue.

3. A significantly higher intensity of the chron-
ic inflammatory process was found in men
with type 2 diabetes carrying the G-allele,
which requires further research.

REFERENCES

1. Zhao L, Cao J, Hu K, et al. Aging Dis 2020;11(4). http://
dx.doi.org/10.14336/AD.2019.0820.

2. Zhou S, Tang X, Chen HZ. Front Endocrinol 2018;9:
748. https://doi.org/10.3389/fendo.2018.00748.

3. Chattopadhyay M, Mukherjee S, Chatterjee SK, et al.
Cell Signal 2018;42: 67-76. http://doi.org/10.1016/j.cell-
$1g.2017.10.005.

4. Kurylowicz A. Int J Mol Sci 2016;17: 572. https://doi.
org/10.3390/ijms1704057.

5. Kilic U, Gok O, Bacarsiz A, et al. PLOS ONE 2014;9(2):
€90428. https://doi.org/10.1371/journal.pone.0090428.

6. Hou J, Ding J, Li L, et al. Renal Failure 2019;41(1): 34-
41. https://doi.org/10.1080/0886022X.2019.1568258.

7. Shimoyama Y, Suzuki K, Hamajima N, Niwa T. Transl
Res 2011;157: 339-347. http://doi.org/10.1016/.trsl.2011.
02.004.

8. Letonja J, Zavrsnik M, Makuc J, et al. Bosn J Basic
Med Sci 2021;21(5): 642-646. http://doi.org/10.17305/
bjbms.2020.5368.

9. Donec' AO, Zhebel' VM. Bukovyns'kyj Med Visn 2023;
27(2): 15-21. https://doi.org/10.24061/2413-0737.27.2.
106.2023.3

10. Cukrovyj diabet 2 typu: Unifikovanyj klinichnyj proto-
kol pervynnoi' ta vtorynnoi' (specializovanoi') medych-
noi' dopomogy. Hakaz Ministerstva ohorony zdorov'ja
Ukrainy Nell18 vid 21 grudnja 2012 r.], Kyi'v, 2012:
104 p.

11. Matthews DR, Hosker JP, Rudenski AS, et al. Diabe-
tologia 1985;28: 412-419. http://doi.org/10.1007/BF00
280883.

12. Matsuhisa M, Yamasaki Y, Emoto M, et al. Diabetes
Res Clin Pract 2007;77: 151-154. http://doi.org/10.1016/].
diabres.2006.10.005.

13. Katz A, Nambi SS, Mather K, et al. J Clin Endocrinol
Metab 2000;85: 2402-2410. http://doi.org/10.1210/jcem.
85.7.6661.

14. Inoue M, Yano M, Yamakado M, et al. Metabolism
2006;55: 1248-1254. http://doi.org/10.1016/j.metabol.
2006.05.010.

15. Adams-Huet B, Devaraj S, Siegel D, dJialal 1. Metab
Syndr Relat Disord 2014;12(10): 503-507. http://doi.
org/10.1089/met.2014.0092.

IIpobremu endoxpurnoi namosnoeii Ne4, 2024

41



Kniniuna endokpurosioeisn

INVESTIGATION OF THE SIRT1 GENE
SINGLE NUCLEOTIDE POLYMORPHISM (rs7069102)
IN OVERWEIGHT PATIENTS WITH TYPE 2 DIABETES MELLITUS
OF THE EAST UKRAINIAN POPULATION

N. S. Krasoval, A. O. Kolesnikova!, M. Yu. Gorshunska?, O. O. Plohotnichenko!,
T. V. Tyzhnenko'?, Z. A. Leshchenko!, T. I. Voropay', I. P. Romanova', K. V. Misiura'

1 SI «V. Danilevsky Institute for Endocrine Pathology Problems of the NAMS of Ukraine»;
Kharkiv, Ukraine;
2 V. N. Karazin Kharkiv National University, Kharkiv, Ukraine
nkrasova@ukr.net

Introduction. Sirtuin-1, SIRTI, known as the gene of longevity, among other things, protects cells from
oxidative stress and promotes DNA stability. Genetic studies show that sirtuins can be involved in the develop-
ment of obesity in humans, as it has been found that some of their genetic variants are associated with weight
gain and metabolic complications. One of the SIRT1 single-nucleotide polymorphisms (SNP), which is ac-
tively studied in relation to metabolic disorders in different populations, is the C > G polymorphism in intron 4
(rs7069102). 1t is determined that it is linked to several mutations in the promoter of the gene and with two cod-
ing SNPs in exon 1. It is the different degree of linkage which explains that the results relative to its functional
role are significantly different between populations.

The aim of the study was to evaluate the association of polymorphic variants of the sirtuin-1 gene
rs7069102 with functional and metabolic characteristics in type 2 diabetes and overweight patients of the East
Ukrainian population.

Materials and methods. The study was conducted in accordance with international and domestic ethi-
cal and moral and legal requirements and approved by the Institute Medical Ethics Committee. All patients
were examined during their stay at the Institute's clinic. A retrospective analysis of clinical and biochemical
parameters obtained for patients whose samples are included in the DNA collection of patients with type 2
diabetes mellitus (T2DM). 61 patients with T2DM (f/m 27/34) were selected for analysis (53.35 + 1.38 years
old, duration of diabetes 5.33 £ 0.67 years, glycosylated hemoglobin (Hb,,) level 7.74 = 0.19 %, body mass
index 33.28 + 0.89 kg/m?2, waist-to-hip ratio 0.99 + 0.01). Antidiabetic therapy included sulfanilamides, bi-
guanides or their combination. Biochemical and immunoassays were conducted on the basis of the National
Institute of Public Health and Environment (Bilthoven, the Netherlands) within the framework of scientific
cooperation. Insulin resistance (IR) was characterized by HOMA-IR, HOMA-IR/adiponectin, adiponectin/leptin,
HOMA-IR/leptin and Adipo-IR. Determination of cytosine replacement with guanine in intron 4 SIRTI
rs7069102 (C > G) was carried out by a polymerase chain reaction with two pairs of opposed primers.
Electrophoretic fractionation allowed us to determine the following genotypes by SIRT1 rs7069102 (C > G):
CC — 391/277 b.p.; CG — 391/277/167 b.p.; GG — 391/167 b.p. Allele frequencies for the genotype studied were
calculated. The normality of distribution of variables was determined by the criterion of Kolmogorov-Smirnov.
To compare the indicators characterized by a normal distribution, used the odd two-sided Student’s T-test, to
compare the parameters with the abnormal distribution, the Mann-Whitney U-test. The x® was used to statisti-
cally evaluate the differences observed between empirical and theoretical frequencies of the variation series.

Results. Despite a small number of observations, the frequency of alleles in men and women did not dif-
fer and there was a noticeable discrepancy between the distribution of genotype frequencies compared to the
theoretical distribution by Hardy-Winberg equilibrium. In both men and women, a significant deviation was
observed of the actual series of expected frequencies towards the accumulation of heterozygotes (x* = 10.43,
P =0.005; x2=11.76, P = 0.003, respectively). The analysis of clinical parameters revealed that this SNP did
not affect the age of diabetes manifestation, the degree of its compensation, blood pressure and the degree of
obesity. At the same time, the indicators that characterize the resistance to insulin associated with adipose
tissue (HOMA-IR/adiponectin, HOMA-IR/leptin, adiponectin/leptin) have undergone distinct changes. Despite
some trend of greater levels of triglycerides and total cholesterol in the carriers of the CC-genotype, the above-
mentioned IR-indices were statistically increased in the carriers of the minor G-allele. At the same time, they
revealed a clear gender difference in manifestations of adipose tissue resistance to insulin, which was ac-
companied by statistically elevated tumor necrosis factor alpha (TNF-a) levels. Namely, men had much worse
than women, indexes Adipo-IR (139.59 + 17.44 vs 85.18 + 10.48, respectively, P < 0.05) and adiponectin/leptin
(0.23 £ 0.06 vs 0.12 + 0.0, respectively, P < 0.05) against the background of statistically constant parameters
of carbohydrate and lipid metabolism, as well as the same degree of obesity, while the high TNF-a levels in the
group of G-allele carriers were associated with male gender (4.73 = 1.30 vs 1.92 + 0.46 ng/L in women, respec-
tively, 0.05 <P <0.1).

Conclusion. The results suggest that the C > G rs7069102 polymorphism is functional in the East
Ukrainian population, since there is a shift in the frequencies of genotypes towards the accumulation of
heterozygotes, and the alleles themselves are associated with metabolic differences in the studied patients.
Against the background of the comparable degree of obesity and compensation of carbohydrate metabolism the
G-allele carriers of both genders are characterized by a greater degree of insulin resistance of adipose tissue.
Statistically significant intensity of low-grade inflammation has been revealed in men-carriers of G-allele with
type 2 diabetes, which requires further research.

Keywords: type 2 diabetes mellitus, sirtuin-1, overweight, single nucleotide polymorphism, insulin re-
sistance.
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JOCHNIAXXEHHA OOJHOHYKNEOTUAHOIO NMNONIMOP®ISMY
FEHA SIRT1 (rs7069102) Y NALIEHTIB 3 LYKPOBWUM AIABETOM 2 TUMY
TA HAQJIMWKOBOO BAIOIO 31 CXIAHOYKPATHCBKOT monynay Il

Kpacora H. C.}, Konecnikoga A. 0.}, T'opmyncsra M. 10.%, [Iimioxoraivenko O. 0.},
Tumxuaenkxo T. B.'2, Jlemenxko /K. A.', Boponaii T. L.}, Pomanosa I. II.}, Miciopa K. B.!

LTV «lnemumym npobaem endokpurnoi namono2ii im. B. A. Jlanunescokoeo HAMH Yikpainu», m. Xapris, Ykpaina,
2 Xapriecorkull HayionanvHull yuisepcumem imerni B. H. Kapasina, m. Xapkie, Yipaina
nkrasova@ukr.net

Beryn. I'en cupryiny-1, SIRTI, BiqoMH K I'eH JOBTOJITT, cepes 1HIIIOrO, 3axXuINae KIITUHHT BiJl OKHC-
JIIOBAJIBHOTO CTPECY Ta CIIPUSIE CTa61JH:HOCT1 JIHK. TeneTwuHi 10CaiIskReHHS CBIAYATH, 1[0 CUPTYTHU MOMKYTh
6paTH yUacTs y POSBUTRY OYKUPIHHS Yy JII0JIEH, OCKIJIBKY 0yJI0 BCTAHOBJIEHO, 110 JIedKl 3 IX FeHeTUYHUX Ba-
pilaHTiB mTOB'sT3aH]1 31 301BIIEHHAM Baru Ta MeTaboJidyHuMu yeraanueHHsMu. Oqaum 3 OJIHOHY KJIeTH/IHUX
mosrimopdiamis (OHIT) SIRTI, 1o akTHBHO BUBYAETHCS CTOCOBHO METAOOIIYHUX HOPYIIIEHDb B PI3HUX IOILYJIs-
miax, e moaimopdism C > G y inTpoHi 4 (rs7069102). Busnadueno, 1o BiH 34ellJIeHUH 3 KiJIbKOMA MYyTAI[lAMKI
y IpOMOTOpPHIi# 30H1 reny Ta 3 Aoma ronyiouunmu OHII y ex3oni 1. CaMme pisHUM CcTylleHEM 3YelJIEHHS I10-
SICHIOIOTH T€, 1[0 Pe3yJIbTATH BIITHOCHO MOro by HKIIOHAJIBHOL POJIL CYTTEBO BlAPI3HATHCSA HOMIYK IOy IAII1s-
vu. MeToro jociripxeHHs OyJia OIiHKA 3B’I3KYy MMOJIMOP(MHUX BapiaHTIiB reHa cupryiny-1 rs7069102 3 pyHk-
I[I0HAJIBHO-MEeTA00JIIYHUMH XapaKTePUCTUKAMU y MAIIEHTIB 3 I[yKPOBUM [11a0€TOM 2 THUITY Ta HAIJIUIIKOBOIO
MAacoIo TiJIa 31 CX1JHOYKPAiHChKOI IOy IAIlil.

Marepianu Ta metonu. JlocmiasxeHHs IIPOBEIEHO BIAMOBIIHO 0 MIMKHAPOIHUX TA BITUM3HAHUX €THUY-
HEX T4 MOPAJIbHO-IIPABOBHX BHMOT Ta yXBAJIEHO Komiterom 3 mequunoi eruru mpu JIY IITEIL Bei obere-
sKeHl nameHTH TIPOXOTUITH CTamOHapHe JIKYBaHHSA B RmHlLu 1HCTI/ITyTy Buronano PeTPOCHeKTHBHHI
aHaJ13 KJIIHIKO0-010XIMIYHUX ITOKA3HUKIB, OTPUMAHUX JJIs MAII€HTIB, 3pa3KU SAKUX BXOISITH J0 KOJEKIil
JIHK xBopux nma IIJI 2 tuny. Jlua anasisy 6yso Bigiopamo 61 xsoporo ma I[JI 2 tumy (k/u: 27/34) BikoMm
(53,35 £ 1,38) poxis, TpuBaJicTio giabety (5,33 £ 0,67) pokis, piBHeM ITiko3uIbOBaHOTO TeMorobiny (HbA )
(7,74 £ 0,19) %, 3 ingexcom macu Tija (33,28 + 0,89) Kr/m?, 31 CIIiBBIJHOIIEHHAM 00CATY TAJIII J0 00CATY CTErOH
0,99 + 0,01. AuTuniabeTnvyHa Tepallisa BKJOYAJA IePOPasIbHI IyKPO3HUKYBAJbHI IperapaTu — CyJibgda-
HimaMmign, 6iryaHigu abo ix moeqHaHHs. KiaiHiko-6loxiMiuHi Ta iMyHODEpMEeHTH]I BUMIpIOBaHHS OyJId HIPO-
Beneni Ha 6a31 Hamlonanbuoro [HeTuTy Ty rpomMaicbKoro 3J0poB's Ta HAaBKOJIUIITHBOTO cepeaoBuia (M. Bisr-
xoBeH, Himepimauau) B Meskax HayKoBOTO CIIiBpoOiTHuUIITBA. [HeyminopesucrenTHicTs (IP) xapakrepusyBain
3a ingexcom HOMA-IR, HOMA-IR/agunonexrnn, agunonexkrun/rentu, HOMA-IR/nentun ta Adipo-IR.

Busnauenns saminu IUTO3NHY HA ryaHiH y iHTpoH] 4 rera SIRTI rs7069102 (C > G) 3aificHIOBAIH METO-
IIOM TI0JI1Mepa3Hoi JIAHITIOTOBOI peakIlii 3 JBOMA ImapaMu MPOTUCTABJIEHUX mpaiimepiB. Eiaekrpodoperndne
dpariionyBaHHsa T03BOJUJIO0 BU3HAYUTH HacTynHI remorunu 3a remom SIRTI rs7069102 (C > G): CC —
391/277 m.u.; CG — 391/277/167 n.u.; GG — 391/167 n.H. PospaxoByBaiu 4acTOTH aJiesied JJIsl JOCII1IKEeHOTO
renoruiry. HopmaibHICTE pPO3IIOAiIy 3SMIHHUX BU3HAYMJIN 34 JoroMoroio kpurepio Koamoroposa-CmipHoBa.
Jli1ist IOPIBHAHHS MOKA3HUKIB, K1 XapaKTePU3yITHCI HOPMAJIbHUM PO3IO1JIOM, 3aCTOCOBYBAJIA HEIAPHU I
nBOOIUHM t-KpuTepiit CThIoIeHTA, /IS TOPIBHAHHS [IapaMeTpPiB 13 HEHOPMAJIbHUM PO3IIOJI1JI0M — KPHUTEPi it
Mawuwua-Vitai. Jlia craructudol OIIHKY PO301sKHOCTEM, CIIOCTEPEKYBAHUX MIK eMIIIPUYHUMHU 1 TEOPETUY-
HHMHJ 4aCTOTAMHU BapialiiHOro pAIY, 3aCTOCOBYBaBCa KpUTepii y° (X1-KBagpar).

Pesynpraru. Hespaskatouu Ha He3HAYHY K1JIBKICTH CIIOCTEPEIKEHDb, YACTOTH ajiesiell Y YOJIOBIKIB 1 sK1HOK
HE PO3PI3HAJINCA Ta MaJia Miclle IOMITHA PO301KHICTD PO3MOIIJIy YaCTOT T'€HOTHUIIIB IIOPIBHAHO 0 TEOPETUY-
HOT'O PO3II0ALITY 3a 3akoHoM Xapi-BaituGepra. Ak y 4o10BiKiB, TAK 1 Y KIHOK CIIOCTEPITaJIOCS CYyTTEBE B1IXU-
nenns (x2=10,43, P =0,005; x> = 11,76, P = 0,003 BiAmoBigHO) (paKTHYHOIO POy BiJ OYiKYyBAHUX YAaCTOT y 01K
HAKONMYEHHS reTepPO3UToT. AHAJII3 KIIHIYHAX IapaMeTpiB BUABHB, 1o gauuit OHII we BinBas Ha Bik Ma-
HidecTalrii giabeTy, CTYIIIHb H0ro KOMIIEHCAITll, apTepiaJTbHUN TUCK TA CTYIIHD 0KUPIHHSA. B TOi 3Ke uac Bu-
pasHUX 3MiH 3a3HAJIU IIOKA3HUKH, 1[0 XapaKTEePU3yITh PE3UCTEHTHICTD 0 1HCYJIIHY, II0B’SI3aHy 3 KIPOBOIO
rraunuo (HOMA-IR/agunonexkturn, HOMA-IR/nentun, agunonexktus/nentuH). Buasuiocs, 110 He3BaKawo-
YU HA JIeKY TeHIEeHI110 O1JIBIIUX PIBHIB TPUIJIIIIEPU/IIB Ta 3arajbHOT0 XojecTepuny y HocliB CC-reHOTHITY,
BUIeBKa3aHil ingexcu 1P Oynu craructudno 301ablIeHuMH y HocliB MmiHopHOro G-asesis. B Toit ske yac cepen,
HUX BUSBJIEHO YITKY CTaTeBY PO301KHICTEH Yy IIPOABAX PE3UCTEHTHOCTI *KUPOBOI TKAHUHU [0 1HCYJIIHY, SKa
CYTIPOBOJPKYyBAJIACId CTATUCTUYHO O1IbIIMMY piBHAME pakTopa Hekpody nyxaunH-a (DHII-a). A came, y doJio-
BIKIB CITOCTEpPITaJIMCsA 3HAYHO TIPIIl, HIK y K1HOK, 1Hmexcu Adipo-IR (139,59 + 17,44 nporu 85,18 + 10,48 ym.
ox. BigmosigHo, P < 0,05) ra agunonexkrun/ientus (0,23 + 0,06 mporu 0,12 + 0,02 yM. ox. Bigmosiguo, P < 0,05)
Ha TJI1 CTATUCTUYHO HE3MIHHUX ITapaMeTPlB BYyTJIEBOJHOTO TA JIIIITHOTO MeTaboJIi3My, & TAKOK OJHAKOBOTO
cTyIeHs OKUPiHHS, To/l 1K Bucoki piBHI ®HII-a B rpyni Hoclie G-asess Oyiu MoB’s3aHl caMe 3 IPeJICTaABHU-
KaMu 40J10Bivol craTi (4,73 + 1,3 mporu 1,92 + 0,46 ur/n y skiHok Bigmosigao, 0,05 < P <0,1).

Bucuoroxk. O1inka pe3yabpTaTiB JI03BOJISE IPUILYCTUTH, 110 Toimopdisam C > G rs7069102 rena SIRTI
¢ QYHKI[IOHAJBHUM B CXI1JTHOYKPATHCHKINA HOMYJIAIlI, OCKLJIBKK CIIOCTEPIraeThCs 3CYyB YaCTOT I'€HOTHIIIB
y OlK HAKOIIMYEHHS IeTepo3UTroT, a caMl aJjielIl MOB'I3aHl 3 MeTaboJIIYHUM K p036i9KHOCTHMI/I y obCcTesxeHux
XBOPHUX Ha I[yKPOBUH nmiaber 2 Tumy 3 omnleHﬂM Busnaueno, 1m0 Ha TJI1 CIIIBCTABHOTO CTYIIEHS OMKUPIHHS
Ta KOMIIEHCAIlil BYyTJIEBOJHOIO 06M1Hy Hocil miHOpHOTO G-ajesns 060X cTaTeil XapaKTepuayThCs O1JIBITUM
CTyIeHeM 1Hch11H0pe3HCTeHTHOCT1 SKUPOBOI TKAHWHU. BUSIBIIEHO CTATUCTUYHO 3HAUYIIE O1JIbINTY 1HTEHCUB-
HICTh XPOHIYHOTO 3aI1aJILHOTO IIPOIIeCy y Y0JIOBIKiIB-HOCIIB (G-aJiesist, XBOPUX HA IIyKPOBHI aiaber 2 TUILY, 110
moTpedye MoIaIbINUX JOCTI3KEHb.

KnwyoBi cimoBa: mykpoBuii qiaber 2 Tumy, cupTyiH-1, HAQJIUITKOBA Bara, OJ{HOHYKJI€OTHUIHHUMA I10JT1-
MopdiaM, 1HCYIIHOPE3UCTEHTHICTD.
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