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ABSTRACT

The aim was to study the prevalence of some common internal diseases in young people of working and childbearing
age, depending on the levels of adipokines.

Materials and methods. The study included 1,340 people aged 2544 years. The levels of leptin, adiponectin,
adipsin, lipocalin-2, plasminogen activator inhibitor-1 (PAI-1), and resistin were determined by the multiplex
analysis. Low-density lipoprotein hypercholesterolemia (LDL hypercholesterolemia), coronary artery disease
(CAD), type 2 diabetes mellitus (T2DM), arterial hypertension (AH), renal dysfunction (RD), and chronic
bronchitis (CB) were studied.

Results. With an increase in the level of adiponectin, the prevalence of CAD increased by 8.6 times. The highest
quartile of the adipsin level was characterized by an increase in the prevalence of LDL hypercholesterolemia
by 12.9%, AH by 3.9%, and RD by 17.9%. The quartiles of lipolkalin-2 showed higher prevalence of LDL
hypercholesterolemia, AH, and RD in Q, compared to Q,. The prevalence of CB was associated with a decrease in
the level of lipocalin-2 and was higher by 35.9% within O, compared to Q,. In the quartiles of PAI-1, the prevalence
of T2DM and LDL hypercholesterolemia was 2 and 1.5 times higher, respectively, and the prevalence of RD was
2.5 times lower in Q, than in Q| In quartiles of resistin, the prevalence of LDL hypercholesterolemia, AH, and RD
increased by 13-38%, while the prevalence of CB decreased by 20% in O, compared to Q,. The prevalence of LDL
hypercholesterolemia and RD was higher within O, of leptin.

Conclusion. The results indicate the need for further research aimed at studying the molecular mechanisms
underlying the effects of adipokines. This will allow to find a combined approach to restoring normal physiological
levels of adipokines, which can have a positive effect in the studied internal diseases.
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PaCﬂpOCTpaHeHHOCTb HEeKOTOpPbIX TepaneBTN4YeCKnNX 3aboneBaHun
B 3aBUCUMOCTU OT YPOBHeI‘/'I AANMNOKNHOB Y HIOAEI‘/'I Ao 45 ner

KawTaHoBa E.B., NonoHckas A.B., Lllep6akoBa J1.B., LLipamko B.C., CraxHésa E.M.,
Xyaaxkosa A.[l., CapoBckunm E.B., leHncosa [1.B., ParuHo 10.U.

Hayurno-uccnedosamenvckuii uncmumym mepanuu u npoguiakmuuecko meouyunsvl (HUUTIIM) — ¢punuan
Hucmumyma yumonoeuu u cenemuxu Cubupckozo omoenenus Poccuiickoti akademuu nayk (MLul” CO PAH)
Poccus, 630089, 2. Hosocubupck, yia. bopuca boeamxosa, 175/1

PE3IOME

Henb — M3y4nTh BCTPEUAEMOCTh HEKOTOPHIX PACHPOCTPAHEHHBIX TEPANeBTUYECKHX 3a00JE€BaHMI y MOIOJBIX
JFOJIeH TPYI0CIOCOOHOTO M IETOPOJHOTO BO3PAcTa B 3aBHCHMOCTH OT YPOBHEH aANTIOKHHOB.

Marepunaiabl U MeToAbl. B unccinenosanue BximroueHo 1 340 uyenoBek B Bo3pacte 2544 ner. Mertonom
MYJIBTUILIEKCHOT'O aHAJIM3a ONPEe/eiICHbl YPOBHH JICNITHHA, a/IMIIOHEKTHHA, a/IUIICHHA, JINTIOKAJIMHA-2, THTHOUTOpa
akTuBaropa IuiazmuHorena-1 (MAII-1) u pesuctuna. M3ydeHsl: runepxoiecTepuHEMus JIUIIONPOTENHOB HU3KOM
mwiotHoct (runepXC-JIHIT), wemudeckas Gonesnn cepaua (MBC), caxapueiii amaber 2-ro tuma (C/2),
aprepuanbHas runeprensus (Al), moueunas quchynxuus (I11), xponndeckuii 6pouxut (Xb).

Pesyabrarpl. C yBenuueHHEM YpOBHS aJUIOHEKTHHA pPaclpoCTpaHEHHOCTh ompeneneHHoil MBC Bo3pacraer
B 8,6 pa3. Camblil BHICOKUII KBapTUIb YPOBHs aUIICUHA XAPAKTEPU3YETCS YBEIMUECHUEM PACIPOCTPAHCHHOCTU
runepXC-JIHIT wa 12,9%, Al mHa 3,9% wu IIJ] Ha 17,9%. KBapTmim numonkannHa-2 Tmokasanu Oolee
BBICOKYI0 pacrnpocrpanennocts runepXC-JIIIH, A" u IIJT B O, mo cpasuenuto ¢ Q,. PacnpocTpaHeHHOCTb
Xb accouuupoBana co CHUKEHUEM YPOBHs JIMIIOKaIMHA-2 U Bbie B O, Ha 35,9%, B cpaBHenuu ¢ Q,. B kpapruisix
HAII-1 Berpewaemocts CJ12 u runepXC-JIHII B 2 u 1,5 pasa coorBercTBeHHO Bblule, a I1J] B 2,5 pasa Huke
B 0,, yeM B O,. B xapruisix pesuctuna na 13-38% ysennuusaercs pacnpocrpanennocts runepXC-JIHIL, AT,
I1]1. Ha 20% cHukaeTcs pacipoCTPaHEHHOCTh XPOHHYECKOro OponxuTa B O, 1o cpasHenuto ¢ Q. BerpedaeMocTs
runep X C-JIHIT u I1]1 Obuta Beimie B O, IENTHHA.

3akuiouenue. Pe3ynbraThl CBHICTEIBCTBYIOT O HCOOXOAMMOCTH JabHEHIIMX HCCIISI0BAHNI, HATIPABICHHBIX Ha
U3YYCHHE MOJICKYJISIPHBIX MEXaHHU3MOB, JISKAIINX B OCHOBE A()(EKTOB aJIUMOKHHOB, YTO MMO3BOJIUT HAWTH KOMOH-
HHMPOBAHHBIN MO/IX0/I, HAIIPABJICHHBII HA BOCCTAHOBJICHUE HOPMAJIBHBIX (PU3HOIOTHYECKNX YPOBHEH aTHITOKHHOB.
DTO MOXKET J1aTh MOJOKUATEIBHBIA d3PPEKT MPH N3YUECHHBIX TEPAIEBTUICCKUX 3a00JICBAaHUAX.

KuroueBble ciioBa: TEPAINCBTUYICCKUC 3a60J’IeBaHI/I${, AJTATIOKWHBI, aAUIIOHCKTHH, J'II/IHOKaJ'H/IH-Z, PE3UCTHUH

Konduaukt uHTEpecoB. ABTOPHI JACKIAPUPYIOT OTCYTCTBUE SBHBIX U IMOTCHIMATBHBIX KOH(PIUKTOB HHTEPECOB,
CBSI3aHHBIX C MyOJUKAINEH HACTOSIICH CTAThH.

Hcrounux  ¢unancupoBanmsi. CraThss MOATOTOBIEHa B paMKax  TOCYIApCTBEHHOTO  3aaHMs
«OIUIEeMUOIOTHYECKIH MOHUTOPHHT COCTOSTHHS 3/J0POBbSI HACEIECHHSI U H3yYCHHE MOJIEKYJISIPHO-TEeHETHUECKIX
U MOJIEKYJSIPHO-OMOIOTHYECKNX MEXaHW3MOB Pa3BHUTHS PaCHPOCTPAHEHHBIX TEPaNeBTUYECKHX 3a00JeBaHUIl B
Cubupu 171t COBEpIICHCTBOBAHHUS IT0JIX0/I0B K MX THArHOCTHKE, TPO(pHIaKTHKe M tedeHnio» (Ne 122031700094-5 )
u npu puHAHCOBOH NoanepKKe rpaHTa Poccuiickoro HayuHoro donma (Ne 21-15-00022).

CooTBeTCTBHE NPUHIMIIAM THKH. Bce manmeHThl moanucain MHGOPMHUPOBAHHOE COTNACHE HA YydacTHE B
HCCIIeJOBaHUH 1 00pabOTKy MepCOHANBHBIX AaHHBIX. HccneoBanne 0J00peHO JIOKATbHBIM ATHYECKMM KOMHTETOM
HUUTIIM — ¢pumuan ULul" CO PAH (mpotokon Ne 16 ot 26.11.2019).

Jons nuruposanus: Kamranosa E.B., [Tononckas f1.B., lllepbakosa JI.B., IlIpamko B.C., Craxuésa E.M., Xynus-
koBa A./l., Canosckuii E.B., [lenucosa JI.B., Paruno 10.1. PacripocTpaHeHHOCTh HEKOTOPBIX TEPANEBTUYECKUX
3a00JICBaHUIl B 3aBUCHMOCTH OT YPOBHEH aJMIIOKMHOB y JrOJCH 10 45 ner. broiiemens cubupckot MeOuyuHsi.
2023;22(4):48-56. https://doi.org/10.20538/1682-0363-2023-4-48-56.
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INTRODUCTION

Adipokines are important circulating biomolecules
mediating intertissue interactions throughout the body
and thus playing a key role in maintaining endocrine
homeostasis. The most studied adipokines are
adiponectin, leptin, resistin, monocyte chemoattractant
protein-1 (MCP-1), interleukin (IL)-6, IL-18, and
IL-10. Adipokines are involved in various functions
and can affect many processes, including energy and
appetite modulation, lipid and glucose metabolism,
insulin and endothelial cell functions, inflammation,
ete. [1].

To date, numerous associations of adipokines with
widespread noncommunicable diseases have been
identified, including cardiovascular diseases, type
2 diabetes mellitus, hypertension, and others [2, 3],
although the functions and molecular mechanisms
underlying the effects of adipokines have not been fully
elucidated. The aim of this study was to investigate
the prevalence of some common internal diseases in
young people of working age and childbearing age,
depending on adipokine levels.

MATERIALS AND METHODS

The study was conducted on a population sample
of residents of Novosibirsk aged 25-44 years, formed
in 2013-2017 in Research Institute of Internal and
Preventive Medicine — Branch of the Institute of
Cytology and Genetics, Siberian Branch of the Rus-
sian Academy of Sciences (IITPM — Branch of IC&G
SB RAS). To build a sample, the database of the
Territorial Compulsory Health Insurance Fund for the
Novosibirsk Region was used. Using a random number
generator, persons of both sexes aged 25-44 years
were selected from this database. Throughout this time
frame, 1,512 people were examined within a single-
stage population screening; their biological material
was collected, and a database was compiled.

All patients signed an informed consent to
examination and processing of personal data. The
study was approved by the local Ethics Committee at
IITPM — Branch of IC&G SB RAS (Protocol No. 16
0f'26.11.2019). The study included 1,340 people (618
men, 720 women) — all of them were persons whose
samples of biological material were housed in the
biological collection of the IITPM — Branch of IC&G
SB RAS at the time of the study. Two people did not
fill out a questionnaire including demographic and
social data, but their serum was included in the work.

A clinical examination of patients was carried out
at [ITPM — Branch of IC&G SB RAS. The survey

program included collection of demographic and social
data, a survey on smoking habits, two measurements
of blood pressure (BP), spirometry, anthropometric
measurement (measurement of height, body weight,
waist circumference (WC), hip circumference (HC)),
functional tests, etc.

The serum content of total cholesterol (TC),
triglycerides, high-density lipoprotein cholesterol
(LDL-C),and glucose was determined by the enzymatic
method using the reagent kit manufactured by Thermo
Fisher Scientific (Finland) on the Konelab Prime 30i
biochemical analyzer (Finland). The concentration of
LDL-C was calculated according to the Friedewald
equation. Conversion of serum glucose into fasting
plasma glucose (FPG) was carried out according to
the formula (EAST, 2005): FPG (mmol /1) = —0.137
+ 1.047 = serum glucose (mmol / 1). The levels of
leptin, adiponectin, adipsin, lipocalin-2, plasminogen
activator inhibitor-1 (PAI-1), and resistin were
determined by the multiplex analysis using the Human
Metabolic Hormone Panel V3 (USA) and the Human
Adipokine Panel 1 (USA) on the Luminex MAGPIX
system (USA). Concentrations were expressed in ng
/ ml for lipocalin-2, PAI-1, leptin, and resistin and in
mcg / ml for adiponectin and adipsin.

Hypercholesterolemia was established at the level
of LDL-C > 3.0 mmol /1[4]. The diagnosis of corona-
ry heart disease (CHD) (according to epidemiological
criteria - “Definite CHD”’) was made in the presence of
the following criteria: past large myocardial infarction
(ECQG), angina pectoris (Rose Angina Questionnaire),
ischemic-like ECG changes without left ventricular
hypertrophy, rhythm and conduction disturbances
(ECG). Type 2 diabetes mellitus was established
in the presence of FPG > 7 mmol / | [5]. Arterial
hypertension (AH) was observed with an average
systolic blood pressure (SBP) greater than 140 mm Hg
and / or diastolic blood pressure (DBP) greater than
90 mm Hg, according to the clinical guidelines
“Arterial hypertension in adults” approved by the
Ministry of Health of Russia in 2020 [6]. The presence
of renal dysfunction was recorded at a glomerular
filtration rate (GFR) < 90 ml / min / 1.73 cm?. The
GFR was calculated using the CKD-EPI equation. The
diagnosis of chronic bronchitis (CB) was established
on the basis of anamnestic data: cough with sputum
for 3 months within a year and more often for 2 years
or more, no signs of bronchial obstruction [7].

Baseline clinical, anamnestic, and biochemical
characteristics of the studied sample are summarized
in Table 1.
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Table 1

Clinical, anamnestic, and biochemical characteristics of the
studied sample, Me [Q; O]

Parameter Value

Age, years 37.08 [31.5; 41.83]
SBP, mm Hg 120.0 [110.5; 130.0]
DBP, mm Hg 78.5[71.6; 87.0]
BMI 25.23 [22.16; 29.14]
Fasting plasma glucose, mmol / | 5.73 [5.31; 6.04]
TC, mmol /1 4.99 [4.32; 5.68]
HDL-C, mmol /1 1.29 [1.09; 1.50]
LDL-C, mmol /1 3.15[2.51; 3.76]
TG, mmol /1 0.97 [0.69; 1.44]
Creatinine, mcmol / 1 74.0 [67.0; 82.0]
GFR 101.37 [90.36; 110.05]

Note: SBP —systolic blood pressure, DBP — diastolic blood pressure,
BMI - body mass index, TC — total cholesterol, LDL-C — low-density
lipoprotein cholesterol, HDL-C — high-density lipoprotein cholesterol,
TG — triglycerides, GFR — glomerular filtration rate

Statistical processing of the results was carried
out in the SPSS 20.0 software. Normality of
the distribution of variables was checked by the
Kolmogorov — Smirnov test. Quantitative variables
whose distribution was different from normal were
presented as the median and the interquartile range

Me [Q,; Q,]. Categorical variables were presented as
relative values (%). The Pearson’s y2 criterion was
used to compare the proportions. The differences were
considered statistically significant at p < 0.05.

RESULTS

The levels of the studied adipokines are presented
in Table 2. In the study sample (z = 1,340), serum
concentrations of adiponectin, adipsin, lipocalin-2,
PAI-1, resistin, and leptin were measurable in 58,
82, 98, 61, 77, and 98% of samples, respectively,
which is associated with obtaining too low levels
in some samples, which did not allow to detect the
biomarker.

To study the prevalence of internal diseases
depending on the blood concentrations of the studied
adipokines, the entire population sample was divided
into quartiles based on the content of the studied
parameters (Table 2).

The prevalence of the studied diseases in the
quartiles of adipocytokines is presented in Table 3.
The results of the study showed that with an increase
in the level of adiponectin, the prevalence of a distinct
coronary heart disease increases by 8.6 times.

Table 2
Levels of the studied adipokines in quartiles, Me [0 ; O ]
Parameter Adiponectinmeg / ml Adipsin, Lipocalin-2, PAI-1, Resistin, Leptin,
mcg / ml g /ml ng / ml ng / ml ng / ml
. 385.69 21.66 152.84 4,524.61
Entire sample | 37.14 [25.78; 114.47] | 1L69 [7.3% 1411|110 36 133.00] | [13.18: 32,417 | [25.74: 596.22] | [1.743.14: 8,513.13]
125.7 9.41 13.93 959.23
9, 16.T 1118, 22.31] 1 4.35[279:6.041 | 1) 46. 166.44] | [627: 11.10] |  [6.74: 19.57] [435.82; 1,299.6]
9.75 297,.62 17.85 51.98 2,994.16
Q 32.15[28.06; 34.21] [8.81; 10.55] [242.92;343.81] | [15.95;19.71] | [35.13;101.08] [2,123.5; 3,793.3]
13.03 668.27 26.25 502.83 6,280.95
2 >4.19[41.04; 98.83] [12.42; 13.50] [503.57;976.42] | [23.81;29.43] | [414.56;551.92] | [5,375.41;7,112.79]

Table 3

Prevalence of the studied diseases in the quartiles
of adipocytokines, %

Group L o | o [ »p
Adiponectin
Hypercholesterolemia 58.1 59.7 0.940
CHD 0.5 4.3 0.050
T2DM 46.7 36.0 0.867
CB 55.6 66.7 0.529
AH 9.9 8.3 0.312
Renal dysfunction 22.4 22.4 0.276
Adipsin
Hypercholesterolemia 48.7 61.6 0.009
CHD 1.1 2.3 0.490
T2DM 31.3 35.1 0.968

Group 0, 0, »
Bronchitis 50.0 56.9 0.230
AH 5.6 9.5 <0.0001
Renal dysfunction 17.2 35.1 <0.0001
Lipocalin-2
Hypercholesterolemia 48.1 61.0 0.005
CHD 1.0 1.9 0.516
T2DM 37.5 30.0 0.958
Bronchitis 40.9 5.0 <0.0001
AH 3.7 11.6 0.001
Renal dysfunction 12.2 24.0 <0.0001
PAI-1

Hypercholesterolemia 44.1 58.9 0.012
CHD 1.0 0.0 0.075
T2DM 30.0 64.3 0.043
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Table 3 (continued)

Group 0, 0, P
Bronchitis 57.1 56.5 0.564
AH 4.9 5.9 0.696
Renal dysfunction 20.6 8.0 0.010
Resistin
Hypercholesterolemia 48.0 61.3 0.010
CHD 0.8 3.3 0.180
T2DM 40.0 31.0 0.808
Bronchitis 20.0 0 0.001
AH 1.2 14.1 <0.0001
Renal dysfunction 3.4 41.2 <0.0001
Leptin
Hypercholesterolemia 50.9 59.5 0.038
CHD 2.2 2.2 0.881
T2DM 18.8 48.1 0.108
Bronchitis 41.7 57.9 0.536
AH 6.4 10.1 0.394
Renal dysfunction 14.0 31.3 <0.0001

Note: CHD — coronary heart disease, T2DM — type 2 diabetes
mellitus, CB — chronic bronchitis, AH — arterial hypertension.

The highest quartile of adipsin was characterized by
an increase in the prevalence of hypercholesterolemia
by 12.9%, AH — by 3.9%, and renal dysfunction — by
17.9%. The analysis of the quartiles of lipocalin-2
showed higher prevalence of hypercholesterolemia,
AH, and renal dysfunction in O, compared to O, The
prevalence of CB was associated with a decrease in the
level of lipocalin-2; it was 35.9% higher in O, compared
to Q,. In the quartiles of PAI-1, the prevalence of T2DM
and hypercholesterolemia was 2 and 1.5 times higher,
respectively, and the prevalence of renal dysfunction
was 2.5 times lower in Q, thanin Q.

When considering the quartiles of resistin,
we noted a 13-38% increase in the prevalence of
hypercholesterolemia, AH, and renal dysfunction
and a 20% decrease in CB in O, compared to Q. The
analysis of leptin quartiles showed significant changes
in the prevalence of only hypercholesterolemia and
renal dysfunction. The prevalence of these diseases
was higher in Q,.

DISCUSSION

Adipokines in the human blood serum are found
in a wide dynamic range, from pg / ml to mcg / ml.
Changes in the expression and secretion of adipokines
correlate with such internal diseases as T2DM, AH,
CB, and cardiovascular diseases, which pose a serious
health problem worldwide.

Adiponectin is secreted mainly by the adipose
tissue and exists in cells and plasma in three main

forms: a low-molecular-weight trimer, a medium-
molecular-weight hexamer, and a high-molecular-
weight (HMW) multimer, which is the main bioactive
isoform contributing to its insulin-sensitizing and
cardiovascular protective effects [8].

Studies show that plasma adiponectin levels
decrease in patients with obesity [9], T2DM [10, 11],
atherosclerosis [12], and AH [13]. Along with the
inverse correlation with the total mass of the adipose
tissue, adiponectin secretion is also regulated by the
quality of adipose tissue [9]. Metabolically healthy but
obese people tend to have higher levels of adiponectin
compared to unhealthy people with similar adipose
tissue mass [14]. In addition, disorganized formation
of adiponectin isoforms may be associated with
cardiometabolic disorders. Patients with CHD have a
lower proportion of the HMW multimeter as opposed
to a higher proportion of the trimeric form. Similarly,
only HMW adiponectin form increases after weight
loss in obese patients [15]. A number of studies have
shown that high levels of adiponectin are associated
with adverse cardiovascular and other metabolic
outcomes [16—18]. Our study showed that in the
quartile with a high adiponectin level, the prevalence
of CHD was significantly higher.

Leptin is synthesized mainly by the adipose tissue
and in a small amount — by the gastric mucosa. The
structure of leptin is similar to that of proinflammatory
cytokines, such as IL-6 and granulocyte colony
stimulating factor (G-CSF). Leptin mediates its effects
by binding to specific receptors (ObR) expressed in
the brain and peripheral tissues (nervous tissue, liver,
pancreas, heart, and intestines). The main target organ
of leptin is the arcuate nucleus of the hypothalamus,
which plays an important role in regulating appetite
and energy homeostasis. Leptin suppresses food intake
and promotes energy expenditure. Regardless of these
effects, leptin improves the sensitivity of peripheral
tissues (liver and skeletal muscles) to insulin and
modulates the function of beta cells in the pancreas. In
most cases, people with obesity, despite the high level
of leptin circulating in the bloodstream, do not lose
weight, which reflects the presence of leptin resistance
[19].

It is known that many factors, such as free fatty
acids, estrogen, tumor necrosis factor (TNF)a or
impaired renal clearance, stimulate leptin secretion
[20]. In our study, in the quartile with high leptin
levels, the prevalence of renal dysfunction (GFR 90)
was 2 times higher than in the quartile with low leptin
values. Thus, circulating leptin levels are elevated in
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the early stages of chronic kidney disease (CKD) [21]
and increase with the progression of the disease [22].

Adipsin, also called complement factor D, is mainly
secreted by adipocytes, monocytes, and macrophages.
Adipsin maintains adipose tissue homeostasis and
increases insulin secretion in response to glucose.
Studies show that in the presence of T2DM, there is a
decrease in adipsin levels and there is an independent
negative relationship between adipsin and HOMA-
IR [23]. The works of other authors indicate a direct
relationship between obesity, adipose tissue, and
adipsin [24]. In our study, the prevalence of T2DM
depending on the level of adipsin in O, and Q, did not
differ.

Adipsin is associated with various pathophysio-
logical processes underlying atherosclerosis, including
low-grade inflammation, endothelial dysfunction, and
lipid metabolism [25, 26]. The study on the prevalence
of AH depending on the level of adipsin revealed
a significant increase in the incidence of AH in the
quartile with high values of this adipokine. As for the
association of adipsin with lipid metabolism disorders,
in our study, the incidence of hypercholesterolemia
was higher in the quartile with the highest adipsin
values. The prevalence of renal dysfunction was 2
times higher in the quartile with the highest adipsin
values, which may be associated with the activation
of an alternative complement pathway in patients with
CHB [27].

Lipocalin-2 is a secreted glycoprotein involved
in a wide range of pathophysiological processes
and energy metabolism. Some researchers consider
lipocalin-2 as a biomarker of cardiometabolic and
chronic kidney diseases [28-30], although there are
conflicting reports about the use of this molecule
as a biomarker for early diagnosis or prognosis of
these diseases [31, 32]. In our study, the prevalence
of hypercholesterolemia, AH, and renal dysfunction
were associated with high levels of lipocalin-2, and
the prevalence of CB was associated with a decrease
in lipocalin-2.

Resistin is a polypeptide belonging to the family of
resistin-like molecules, a group of proteins that initiate
inflammatory processes. Resistin in humans is mainly
produced by macrophages, granulocytes, monocytes,
and bone marrow cells. Resistin levels are elevated in
T2DM [33]. High concentrations of resistin are also
found in cardiovascular complications. S. Niaz et al.
demonstrated a progressive increase in serum resistin
levels in patients with AH and CHD compared to the
control group [34].

The mechanism underlying the association
between resistin levels and AH is still unclear. One of
the possible mechanisms may be mediated via TLR4.
Resistin is believed to alter the renin — angiotensin
pathway and vascular remodeling [35]. Another
potential mechanism is that resistin can reduce the
expression of endothelial nitric oxide synthase and
increase the expression of endothelin-1, as well as its
release in human endothelial cells [36]. In our study,
the incidence of AH was 11.7 times higher in the
quartile with high levels of resistin than in the quartile
with its lowest values. The study on the prevalence of
CHD among young people did not show a significant
difference between quartiles with the highest and
lowest resistin values.

Our results regarding the prevalence of renal
dysfunction are consistent with the data of a number
of studies that show that high concentrations of
resistin in CHB are due to a decrease in GFR and, as
a consequence, low elimination of resistin through the
kidneys [37, 38]. On the other hand, it has been proven
that increased concentrations of resistin are associated
with a higher risk of renal dysfunction. The mechanism
via which resistin can accelerate renal dysfunction
is not yet well studied, but the probable reason is
that resistin enhances synthesis of proinflammatory
cytokines and increases oxidative stress, which,
consequently, causes glomerular dysfunction [39].

In our study, the prevalence of CB was high in
the quartile with the lowest values of resistin. O.
Pérez-Bautista et al. showed that in patients with
chronic obstructive pulmonary disease, compared to
the control group, the content of C-peptide, ghrelin,
glucagon-like peptide-1, and leptin was higher, and
the levels of glucagon and resistin were lower [40].

PAI-1, a member of the serine protease inhibitor
superfamily, can be produced by various cells, such
as platelets, adipocytes, vascular endothelial cells,
endometrial cells, and liver cells. PAI-1 is one of the
most powerful antifibrinolytic proteins that binds to
a tissue plasminogen activator or a urokinase-type
plasminogen activator, inhibiting their function and
reducing plasmin production. Studies show that in
patients with metabolic syndrome and (or) T2DM,
plasma concentrations of PAI-1 are elevated, which
contributes to the hypofibrinolytic environment [41].
In our study, the prevalence of T2DM was 2 times
higher in the quartile with the highest values of PAI-1,
compared to the quartile with the lowest values. The
study on the prevalence of renal dysfunction (GFR 90)
revealed the difference between the first and fourth
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quartile of PAI-1. In the quartile with the lowest
values of PAI-1, the incidence of renal dysfunction
was 2.5 times higher.

CONCLUSION
In this study, we investigated the prevalence
of some socially sensitive internal diseases

(CHD, AH, T2DM, CB, renal dysfunction) and
hypercholesterolemia, a risk factor in young people
aged 25-44 years, depending on adipokine levels.
The highest prevalence of internal diseases was found
for lipocalin-2 and resistin. The prevalence of CB
was associated with low values of these adipokines,
while hypercholesterolemia, renal dysfunction, and
AH were more common at high values of lipocalin-2
and resistin. The incidence of hypercholesterolemia
was significantly higher in quartiles with the highest
values of all studied adipokines. The prevalence of
CHD was associated only with adiponectin levels.
Further studies aimed at investigating the molecular
mechanisms underlying the effects of adipokines will
allow to find a combined approach to restoring normal
physiological levels of adipokines, which can have a
positive effect in the studied internal diseases.
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