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ABSTRACT
Introduction: SIRT1 has attracted great interest due to its role as a regulator of longevity, and
its therapeutic potential for the prevention and treatment of aging and age-related comorbidi-
ties. However, the mechanisms by which SIRT1 influences the course of aging remain unknown.
Methods: The study population included 88 apparently healthy subjects aged 31 – 65 without es-
tablished atherosclerotic cardiovascular disease or metabolic-associated diseases. Clinical, anthro-
pometric, and biochemical parameters were determined in all patients. Molecular genetic studies
included the determination of the C/G polymorphism of the SIRT1 gene (SIRT1, rs7069102), relative
telomere length of blood leukocytes (RTL-b), and telomerase activity. Biological age was calculated
using the DNAm PhenoAge epigenetic clock. Results: The SIRT1 serum levels in carriers of dif-
ferent genotypes of the G/C polymorphism (rs7069102) and in patients of different age groups did
not differ. SIRT1 plasma levels in the accelerated aging group were significantly higher in compar-
ison with the healthy aging group: (4.16 ± 1.18) ng/ml vs (3.47 ± 0.76) ng/ml, respectively (p =
0.00066). Correlation analysis revealed a positive correlation of the SIRT1 serum level with uric acid
(R = 0.25; p = 0.023), tissue necrosis factor (R = 0.26; p = 0.014), total hydroperoxides (R = 0.33; p
= 0.003) and a negative correlation with low-density lipoprotein cholesterol (R = -0.22; p = 0.039),
telomerase activity (R = -0.39; p = 0.001) and total antioxidant activity (R = -0.35; p = 0.001). Step-
wise regression analysis revealed negative association of the SIRT1 serum level with biological age.
Conclusion: SIRT1 plasma levels in apparently healthy subjects were associated with age, body
mass index (BMI), WC, factors of carbohydrate metabolism, andmarkers of the pro-antioxidant bal-
ance. A comparative analysis of SIRT1 plasma levels between accelerated and healthy aging groups
showed a significant difference. However, our study did not confirm that SNPs (rs7069102) of the
SIRT1 genotypes are associated with SIRT1 plasma level, aging rate, or any metabolic parameters.
Key words: biological age, accelerated ageing, PhenoAge epigenetic clock, SIRT1, SIRT1 SNP
gene polymorphism.

INTRODUCTION
Population aging is a significant challenge formodern
societies. This demographic problemwill increase the
prevalence of many age-related chronic diseases and
geriatric conditions. Sirtuin is an essential factor that
influences cellular senescence and extends the organ-
ismal lifespan by regulating diverse cellular processes.
Sirtuins have been actively investigated for over 20
years for their function in influencing cellular senes-
cence and extending longevity.
Sirtuins (Silent Information Regulator Two, Sir2 pro-
teins, SIRTs) are a class of proteins with properties
of histone deacetylases andmono-ribosyltransferases.
These are highly conserved NAD-dependent proteins
found in all organisms, from bacteria to humans.
Mammalian SIRTs (SIRT1-7), are classified by their
highly conserved central NAD+ binding and catalytic
domains and may have various biological functions.
There are also differences in the expression of SIRTs
in different tissues. It has been established that SIRTs

regulate the processes of transcription and apoptosis,
play an important role in the stress response of or-
ganisms (for example, heat shock or starvation), and
are responsible for prolonging life in some animals.
The metabolic regulation and cellular defense mech-
anisms in which they are involved can be used to in-
fluence the aging process and increase lifespan1–3.
Aging processes are closely related to atherosclerosis,
themost common cause of death in the elderly, as well
as to diabetes, dyslipidemia, metabolic syndrome, and
hypertension. The development of atherosclerosis is
stimulated by SIRT1 deficiency in endothelial cells,
smooth cells, and monocytes/macrophages. This re-
sults in the activation of processes such as oxidative
stress, inflammation, formation of foam cells, and dis-
ruption of autophagy processes in the vascular wall.
In turn, excessive autophagy, stimulated by high lev-
els of inflammation or oxidative stress, contributes to
a decrease in collagen synthesis, thinning of the fi-
brous cap, destabilization of plaque, restenosis, and
the development of acute coronary syndrome. Studies
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have shown that SIRT1 elicits an atheroprotective ef-
fect by increasing the level of nitric oxide, degradation
of liver kinase B1, blocking NF-kB (nuclear factor-
kappa B) - mediated inflammatory process, reducing
the intensity of oxidative stress, and controlling au-
tophagy 4. Another mechanism of the atheroprotec-
tive action of SIRT1 is associated with preventing the
destabilization of atherosclerotic plaques by affecting
the activity of metalloproteinase nine and supporting
collagen synthesis in smooth muscle cells5.
SIRT1 expression declines with age at the protein and
transcription levels in animal and human tissues, in-
cluding the liver, heart, kidneys, brain, and lungs.
Similarly, various in vitro and in vivo studies have
shown that SIRT1 expression in senescent vascular
tissues is significantly reduced, and SIRT1 deficiency
in endothelial cells, vascular smoothmuscle cells, and
macrophages accelerates vasculature aging. In favor
of these processes, pre-treatment with the SIRT1 ac-
tivator resveratrol significantly reduces reactive oxy-
gen species (ROS) levels, inhibits apoptosis, and pro-
motes cell survival in myoblast cells. Overexpression
of SIRT1 plays a role in inhibiting nucleus pulposus
cell senescence, promoting cell proliferation, and sup-
pressing apoptosis, and SIRT1 itself extends the lifes-
pan of mice (by 9 and 16 % in males and females, re-
spectively) when overexpressed in the brain. In ad-
dition, SIRT1 activation also suppresses UV-induced
senescence of human skin fibroblasts. Thus, SIRT1
has attracted enormous interest due to its role as a
longevity regulator and therapeutic potential for the
prevention and treatment of aging and concomitant
age-related diseases, including cardiovascular disease,
diabetes, and neurodegenerative disorders6–9.
While SIRT1 is an interesting target molecule to
study, for its potential to influence the aging process
and promote health, the role of SIRT1 in longevity
remains controversial. Also, data on the association
of SIRT1 gene polymorphism with the level of SIRT1
in blood serum, and on the association of the SIRT1
gene’s effect on the aging process remains elusive, es-
pecially in clinical studies.
Thus, the aim of our study was to determine the rela-
tionship between SIRT1 plasma level and SIRT1 SNPs
with metabolic parameters and the rate of aging. The
study also aimed to assess the possibility of using these
parameters asmarkers/predictors of accelerated aging
and the risk of developing metabolic diseases.

METHODS
This study was performed at the Department of the
Study of Aging Processes and Prevention ofMetaboli-
callyAssociatedDiseases of the L.T.MalaTherapyNa-
tional Institute of the National Academy of Medical

Sciences of Ukraine (NIT NAMSU).

Characteristics of study participants
The research protocol was approved at a meeting of
the Ethics Commission of the L.T. Mala NIT NAMSU
in accordance with the Declaration of Helsinki. All
patients signed informed consent prior to any study-
related procedures. The study group consisted of
88 apparently healthy subjects aged 47.6 [39.5; 54.7]
31-65 years old. There were 41 men (46.6 %) and
47 women (53.4 %) without established atheroscle-
rotic cardiovascular disease (ACVD), metabolic dis-
ease (diabetes mellitus, obesity) or other chronic dis-
eases who did not receive any drug therapy were
screened. Exclusion criteria included a history of
chronic disease, patient failure to follow study pro-
cedures, alcohol or drug abuse, and clinically signifi-
cant laboratory abnormalities. Anthropometric stud-
ies were carried out according to standard methods.
BMI was calculated using the formula body weight
(kg) / height (m)2. Body compositionwas determined
by the bioelectrical impedance method using Com-
position Monitor BF511, Omron; body fat percent-
age (FAT, %), skeletal muscle percentage (MUS, %),
and visceral fat level (VIS, %). Clinical blood analy-
sis was performed on a MYTHIC18 automatic hema-
tology analyzer. The content of insulin, C-reactive
protein (CRP), tissue necrosis factor α (TNFα) and
SIRT1 in blood serum was determined by the im-
munoenzymatic method using appropriate sets of
reagents. The activity of total superoxide dismutase
(T-SOD) in blood serum was determined by the col-
orimetric method. Blood lipid spectrum — total
cholesterol (TC), high-density lipoprotein cholesterol
(HDL-C), and triglycerides (TG) were determined
by the enzymatic method using Cormay (Poland)
reagent sets. The glycosylated hemoglobin content
(%) (HbA1c) was determined via the photometric ion
exchange method. The pro-oxidant/antioxidant bal-
ance of blood serum was calculated as the ratio of the
content of total hydroperoxides (THP) and total an-
tioxidant activity (TAA).Molecular genetic studies in-
cluded the determination of the C/G polymorphism
of the sirtuin gene (SIRT1, rs7069102), relative telom-
ere length of blood leukocytes (RTL-b), and telom-
erase activity. Genotyping of the C/G polymorphic
site of the sirtuin gene (SIRT1, rs7069102) was per-
formed by real-time PCR. Telomere length was de-
termined by real-time PCR 10,11. Amplification was
performedusing SsoAdvancedUniversal SYBRGreen
Supermix (BioRad Laboratories, USA) and primer
system (Thermo Fisher Scientific). Telomerase ac-
tivity was determined by real-time PCR using the
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TRAPezeKit RTTelomeraseDetectionKit (Millipore,
USA, CAT. No. S7710). Epigenetic age was calcu-
lated using the DNAm PhenoAge epigenetic clock
based on nine biological markers: albumin (g/l); cre-
atinine (mg/dL); glucose (mg/dL); CRP (mg/l); lym-
phocytes (%); Red Cell Distribution Width (RCDW)
(%); Mean Cell Volume (MCV); alkaline phosphatase
(U/l); leukocytes (x109/l); age (years).
Continuous variables obtained from the participants
in this study were expressed as means ± SDs. Cate-
gorical variables were expressed as percentages. Data
were compared using the Mann-Whitney U test (for
continuous variables) and the chi-square test (for cat-
egorical variables). To assess the interrelationship of
indicators, a correlation analysis was performed with
the calculation of pairwise correlation coefficients.
Also, the associations between variables were assessed
using linear multiple regression models. When esti-
mating regression equations, the method of stepwise
inclusion of predictors was used, which ranks features
in accordance with their contribution to the model.
The overall agreement between the model and the
real data was evaluated using the Hosmer-Lemeshow
Goodness-of-Fit Test. The Bonferroni test was used
to correct for multiple comparisons for all analyses. P
values < 0.05 were considered statistically significant.
All analyses were conducted via the statistical package
STATISTIСA V10.0.

RESULTS
To determine the factors influencing aging rates, bi-
ological age (BA) was calculated using the DNAm
PhenoAge epigenetic clock based on nine biological
markers. After calculating BA, the rates of aging were
determined for each examinee. If the patient’s BA ex-
ceeded the calendar age by more than a year, the pa-
tient was assigned to the group of accelerated aging.
If this was less than or equal to a year the patient was
assigned to the group of healthy aging.
A comparative analysis of SIRT1 plasma levels re-
vealed a difference between the accelerated and
healthy aging groups. Accelerated aging was ac-
companied by a small but highly significant in-
crease in SIRT1, which may indicate the activation of
SIRT1-mediatedmetabolic pathways (Table 1). These
groups also differed in a few biochemical indica-
tors characterizing the state of carbohydrate and lipid
metabolism, as well as the pro-antioxidant balance
(Table 1).
The influence of SIRT1 gene polymorphisms has al-
ready been studied, but there is still no consen-
sus on the association of various SIRT1 single nu-
cleotide polymorphisms (SNPs) with the rate of ag-
ing and a predisposition to age-related diseases in

humans. When choosing SIRT1 SNP, we proceeded
from the fact that the results of the distribution of SNP
polymorphisms rs2273773, rs3740051, and rs3758391
did not differ in mortality or age, as well as be-
tween frail and strong groups in senile frailty syn-
drome12–15. Therefore, we decided to investigate
SIRT1 SNP rs7069102 C>G polymorphisms located
in intron 4, which elicited the most significant asso-
ciation with ACVD. SIRT1 SNP rs7069102 C>G was
associated with an increased risk of subclinical coro-
nary heart disease, an increase in the level of circu-
lating SIRT1, and reduced expression of eNOS16,17.
The possible association of the SIRT1 SNPwith a wide
range of diseases and various pathological conditions
may be consistent with the influence on the course of
aging, which affects the susceptibility to many age-
related diseases. The gene encoding SIRT1 may be
closely associatedwith a risk of developing or the pres-
ence of diseases associatedwithmetabolism, in partic-
ular, type 2 diabetes. This is because SIRT1 increases
insulin secretion and fat deposition, affects insulin re-
sistance, and is involved in regulating the metabolism
of glucose and lipids by deacetylation of the histones
of the corresponding transcription factors or target
genes12–23.
When assessing the frequencies of G/G, C/G, andC/C
genotypes of the SIRT1 SNP rs7069102 gene among
individuals of the study group (Table 2), we found
that results did not deviate from the Hardy-Weinberg
equilibrium (p = 0.075).
The frequency of occurrence of theminor C allele was
equal to 0.313 and did not significantly differ from the
data of ALFA Allele Frequency (0.327) for the Euro-
pean population (https://www.ncbi.nlm.nih.gov/snp/
rs7069102) and from the results for residents of Podil-
lia, men without signs of cardiovascular pathology
(0.350)24.
When analyzing the serum content of SIRT1 in carri-
ers of different genotypes of the G/C polymorphism
(rs7069102) of the SIRT1 gene, no significant differ-
ences between the study groups were found (Table 3).
In order to identify factors thatmay be associatedwith
the presence of certain variants of the G/C polymor-
phism (rs7069102) of the SIRT1 gene, a comparative
analysis of biochemical indicators was conducted in
groups of patients carrying different genotypes of the
specified polymorphism. Due to the low representa-
tion of C/C genotype carriers (n = 5), they were com-
bined with C/G heterozygotes.
When conducting a comparative analysis of all de-
fined indicators between groups, it was found that
carriers of allele C had significantly higher activity of
T-SOD (significance level p < 0.1) (p = 0.055) and
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Table 1: Biochemical andmolecular genetic markers in patients with different rates of ageing according to
PhenoAge

Characteristics Groups

Accelerated ageing, n = 21 Healthy ageing, n = 67

HbA1c, % 5.96± 0.21 5.65± 0.48 0.007891

FPG, mmol/L 6.03± 0.67 5.23± 0.53 0.000001

Insulin, mMU/L 28.84± 11.46 20.07± 9.69 0.005124

HOMA IR 7.47± 3.06 4.76± 2.59 0.000849

TG, mmol/l 1.87± 0.78 1.36± 0.78 0.006248

TC, mmol/L 5.65± 1.45 5.64± 1.11 0.967165

LDL-C, mmol/L 3.64± 1.30 3.58± 0.97 0.934385

VLDL-C, mmol/L 0.92± 0.52 0.63± 0.36 0.009185

HDL-C, mmol/L 1.21± 0.26 1.41± 0.31 0.007328

Uric acid, µmol/L 5.65± 1.45 5.64± 1.11 0.967165

Albumin, g/L 339.18± 62.71 250.94± 64.89 0.000022

SIRT1, ng/ml 4.16± 1.18 3.47± 0.76 0.000662

TNFα , pg/ml 2.84± 1.37 2.36± 0.98 0.251498

T-SOD 49.75± 5.40 49.06± 4.15 0.432705

THP, µmol/l 153.32± 66.87 125.55± 44.88 0.693237

TAA, µmol trolox equiva-
lent

484.92± 146.95 546.09± 160.27 0.176598

RTL-b, relative units 0.97± 0.28 1.00± 0.28 0.790882

Data are presented as the mean± SD. P values were obtained using the independent-samples Mann–Whitney U test.

Table 2: Frequency of genotypes of the G/C polymorphism (rs7069102) of the SIRT1 gene

Genotype, allele n = 88 %

С/С 5 5.68

C/G 45 51.13

G/G 38 43.18

C allele 55 31.25

G allele 121 68.75

Table 3: Serum level of SIRT1 in individuals with different genotypes of the G/C polymorphism (rs7069102) of
the SIRT1 gene

№ Genotype N SIRT1, ng/ml Р (M-W)

1 С/С 5 3.37± 0.24 p1-2 = 0.741

2 C/G 44 3.62± 0.91 p1-3 = 0.969

3 G/G 37 3.57± 0.89 p2-3 = 0.842
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Table 4: Serum SIRT-1 in patients of different age groups

№ group Age, years SIRT1, ng/ml M-W

1 Up to 45 (n = 32) 3.55± 0.97 p1-2 = 0.343

2 45-59 (n = 52) 3.61± 0.84 p1-3 = 0.633

3 More than 60 (n = 4) 3.42± 0.26 p2-3 = 0.987

Table 5: Correlation analysis of the relationship between SIRT1 level andmainmetabolic and age parameters (p
< 0.05)

Parameters R p-value

LDL-C -0.2235 0.039

Uric acid 0.2456 0.023

Albumin -0.2931 0.006

TNFα 0.2616 0.014

Telomerase activity -0.3860 0.001

THP 0.3251 0.003

TAA -0.3494 0.001

THP / TAA 0.4750 0.001

Table 6: Multivariate linear regression analysis association SIRT1 (Coefficient of determination R2 =0.60)

Parameters b*± Standard Error of b*
Std.Err.[TMFSBTZ1] [OЗ2]

b± Standard Error of b p-value

Intercept 6.372± 1.214 0.000001

THP / TAA 0.513± 0.080 1.764± 0.274 0.000000

Age -0.158± 0.079 -0.011± 0.006 0.048

Uric acid 0.244± 0.088 0.003± 0.001 0.007

Monocytes 0.292± 0.082 0.123± 0.034 0.001

Albumin -0.241± 0.083 -0.026± 0.009 0.005

RDW -0.252± 0.079 -0.186± 0.058 0.002

Al AT -0.239± 0.093 -0.009± 0.004 0.012

Leukocytes 0.179± 0.088 0.077± 0.038 0.044

BMI -0.306± 0.128 -0.049± 0.021 0.019

Insulin 0.193± 0.100 0.013± 0.007 0.058

HbA1c -0.161± 0.081 -0.310± 0.157 0.051

Waist circumference 0.243± 0.137 0.014± 0.008 0.079

RTL-b 0.108± 0.078 0.456± 0.331 0.173
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shorter RTL-b (p = 0.102). No differences were found
in the rest of the indicators.
It is known that the association of SIRT1 activity with
life expectancy and SIRT1 expression declines with
age. Therefore, we performed a comparative analy-
sis of the serum level of SIRT1 in patients of different
age groups. All patients were divided into groups de-
pending on calendar age: group 1 — up to 45 years
and below (n = 32), group 2 — from 45 years to 59
years (n = 52), and group 3 — over 60 years (n = 4).
We found no significant differences in serum SIRT-1
between these groups (Table 4).
In order to measure the effect of SIRT1 on the reg-
ulation of metabolic pathways of aging, a correlation
analysis was performed to determine the relationship
between the serum level of SIRT1 and the primary
metabolic and age parameters (Table 5).
Multivariate linear regression analysis was performed
to establish bothmetabolic andmolecular genetic fac-
tors associated with serum SIRT1 levels. (Table 6).
When conducting a dispersion analysis of the model
and its significance, it was established that the contri-
bution of the factors included in themodel (Regress.=
28.56224) is 60.3% of the total sum of squared devia-
tions of the predicted parameter (Total = 47.33818).
In comparison, 39.7% of the contribution is due to
random factors (Residual = 18.77595), which indi-
cates the significance of the obtained model (F =
8.659218, p = 0.0000001).

DISCUSSION
According to recent studies, SIRT1 plays a crucial
role in metabolism, immune response, oxidative sta-
tus, and aging. SIRT1 regulates diverse cellular pro-
cesses, including DNA repair, fat differentiation, glu-
cose output, insulin sensitivity, fatty acid oxidation,
neurogenesis, inflammation, and longevity 25–27. It is
also believed that SIRT1 may indirectly affect aging
processes through the relationship between nutrition
and aging10–13. A study by Balestrieri et al. suggested
that upregulation of SIRT1, which plays a key role as a
metabolic sensor regulating glucose metabolism, may
counteract the adverse effects associated with aging
by reducing cardiovascular risk factors and28. In our
study of apparently healthy subjects, we showed a sig-
nificant association of SIRT1withmainmetabolic fac-
tors, factors of pro-antioxidant balance and immune
response: uric acid (R = 0.25; p = 0.023), TNFα (R =
0.26; p = 0.014), THP (R = 0.33; p = 0.003) and nega-
tive correlationwith LDL-C (R= -0.22; p = 0.039), and
TAA (R = -0.35; p = 0.001). The relationship between
SIRT1 and telomerase activity was also confirmed (R
= -0.39; p = 0.001).

Data on the effect of SIRT1 genotypes on SIRT-
associatedmechanisms of aging and onmetabolic and
age-related diseases, are contradictory 29–35. Several
studies have shown that various SIRT1 gene polymor-
phisms are associated with a predisposition to obe-
sity 32, arterial hypertension, and an increased risk of
cardiovascular diseases, including carotid atheroscle-
rosis33–35. Kilik et al. demonstrated a strong as-
sociation between SNPs (rs7895833) of SIRT1 geno-
types with lifespan: the oldest individuals (age≥ 76.0
years) were carriers of AG genotypes for (rs7895833)
and showed the highest SIRT1 levels and lifespan29.
The results of the Rotterdam study showed an associ-
ation of SIRT1 genotypes with BMI. In addition, Pe-
ters et al. showed that carriers of the rs7069102 G al-
lele of the SIRT1 gene have a higher risk of obesity
than carriers of the C allele variant32. However, our
data did not confirm this association. The results of
our study did not demonstrate an association of the
SIRT1 genotype SNP (rs7069102) with either plasma
SIRT1 levels, metabolic parameters, or chronologi-
cal/epigenetic age. Some studies showed similar re-
sults and did not reveal a significant influence of the
SIRT1 genotype. A study of centenarians (mean age
102.4 ± 2.3 years) conducted in China showed that
eight common SIRT1 polymorphisms were not asso-
ciated with human longevity. Meta-analysis of the
role of SIRT1 (rs3758391) polymorphism, C vs T al-
lele, did also not reveal a significant effect of these
polymorphism alleles on life expectancy 11,30,31. Such
contradictory research results do not currently have a
clear explanation. This may be due to the subjects in-
cluded in the study. All these associations were found
in individuals with a high risk of or existing chronic
disease (ACVD, obesity, neurogenerative diseases),
but were not confirmed in apparently healthy individ-
uals. This may be why our study of apparently healthy
individuals did not confirm that SNPs (rs7069102) of
SIRT1 genotypes are associated with any metabolic
parameters and the rate of aging. This issue, therefore,
requires further study.
Experimental models have shown that SIRT1 may
be involved in the mechanisms that inhibit the pro-
gression of atherosclerosis and provide protection
against ACVD by inhibiting chemotaxis of mononu-
clear cells36, adhesion to the vascular wall37, for-
mation of foam cells36, oxidative stress38 and anti-
inflammatory factors39. At the same time, many
questions remain regarding how to realize the protec-
tive and anti-aging effects of SIRT140,41.
The attempts in clinical trials to interpret SIRT1
plasma levels in pathology compared with controls
have been controversial: in some trials, SIRT1 plasma
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levels decreased, while in others, the levels increased
compared with controls. For example, in the trial in-
cluding obese patients, the level of SIRT1 was signifi-
cantly lower (P = 0.002) in patients with obesity com-
pared with lean controls42. Also, in the study by Es-
mayel I.M et al. (2021), the SIRT1 levels in patients
with acute ischemic stroke were significantly lower
than in the control group43. In contrast, opposite re-
ports were observed in the other two trials. The SIRT1
level was significantly increased in the acute ischemic
stroke group compared with the control group (0.63
± 0.75 vs 0.48 ± 0.80 ng/mL; P ≤ 0.05) in the study
by Liu Y et al.44. In the study by Liang X. et al., serum
SIRT1 was significantly higher (P = 0.036) in acute is-
chemic stroke patients (0.62± 0.77 ng/mL) compared
to healthy control subjects (0.45 ± 0.69 ng/mL), but
SIRT1 concentrations were not significantly higher
(0.58 ± 0.69 versus 0.64 ± 0.81 ng/mL, P = 0.298)
than in patients in the unfavorable functional out-
come group45.
Our results showed that in apparently healthy sub-
jects, the SIRT1 level was higher in the accelerated ag-
ing group, in contrast to the healthy aging group (4.16
± 1.18) ng/ml vs (3.47± 0.76) ng/ml, (p=0.00066), re-
spectively.
Stepwise multivariate linear regression analysis shows
the model (p=0.0000001) that supports multiple as-
sociations of SIRT1 with the primary metabolic pro-
cesses in the development of aging and age-related
disease (atherosclerosis, cardiovascular disease, hy-
pertension, type 2 diabetes, cancer, and others).

CONCLUSIONS
SIRT1 plasma levels in apparently healthy subjects
were associated with age, BMI, and WC, factors of
carbohydrate metabolism, and markers of the pro-
antioxidant balance. A comparative analysis of SIRT1
plasma levels between accelerated and healthy ag-
ing groups (by DNAm PhenoAge epigenetic clock)
showed a significant difference. These groups also
differed by metabolic parameters (HOMA IR, Hb1
AC, FPG, TG, VLDL-C, HDL-C). However, our study
of apparently healthy subjects did not confirm that
SNPs (rs7069102) of the SIRT1 genotypes are associ-
ated with SIRT1 plasma level, aging rate, or metabolic
parameters.

ABBREVIATIONS
ACVD: atherosclerotic cardiovascular disease; ALT:
Alanine Aminotransferase; BA: biological age; BMI:
index body mass; CAD: coronary artery disease;
CRP: C-reactive protein; CVD: cardiovascular dis-
ease; HbA1c: glycosylated hemoglobin; HDL-C:

cholesterol of high density lipoprotein; HOMA IR:
Homeostatic Model Assessment of insulin resistance;
FAT: body fat percentage; FPG: fasting plasma glu-
cose; LDL-C: low-density lipoprotein cholesterol;
MAD: metabolically associated disease; MCV: Mean
Cell Volume; MUS: skeletal muscle percentage;
RCDW: Red Cell Distribution Width; RTL-b: Rel-
ative telomere length of blood leukocytes; SD: stan-
dard deviation; SIRT1: sirtuin 1, SNP: single nu-
cleotide polymorphism, TAA: total antioxidant activ-
ity; TC: total cholesterol; TG: triglycerides; THP: to-
tal hydroperoxides; TNFα : tissue necrosis factor α ;
T-SOD: total superoxide dismutase activity; VIS: vis-
ceral fat level; VLDL-C: very low-density lipoprotein
cholesterol.
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