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THE INFLUENCE OF ATORVASTATIN ON OMENTIN-1 LEVEL AND INSULIN RESISTANCE IN PATIENTS
WITH CORONARY ARTERY DISEASE AND OBESITY

Summary. Adipose tissue is a powerful endocrine organ, which synthesizes significant amount of biologically active substances —
adipokines. Due to adipokine dysfunction, a spectrum of diseases associated with obesity appears, namely, coronary artery disease,
diabetes mellitus, hypertension and oncology. Hyperinsulinemia and insulin resistance play a significant role in pathogenesis of
cardiometabolic complications in patients with obesity. They trigger a pathological cascade of reactions leading to cardiovascular
diseases. Omentin-1 possesses anti-atherogenic action and it can modify peripheral effects of insulin.

The aim of the study - to analyze changes in omentin-1 concentration and the condition of insulin resistance in patients with coronary
artery disease and obesity during atorvastatin treatment.

Materials and Methods. 55 patients with obesity were examined. They had general clinical examination; blood lipids, uric acid level
and liver enzymes; glycated hemoglobin, glucose, insulin with the calculation of HOMA index and omentin-1 concentration was
determined. Patients were divided into two groups: the group 1 — 20 patients with obesity, who did not suffer from CAD and did not
take atorvastatin, and the group 2 — patients with CAD and obesity, who took atorvastatin. Determination of these indices was performed
for patients of the group 2 in dynamics in 12 months.

Results and Discussion. In the group of patients with CAD and obesity, who took atorvastatin, lipid levels were reliably lower, but
levels of fasting glucose concentration, uric acid and liver enzymes were higher than in the patients who did not take the drug. Elevation
of omentin-1 in blood serum was observed in 12 months in patients with CAD and obesity simultaneously with the increase in insulin
level and the decrease in tissue sensitivity to it.

Conclusions. Intake of atorvastatin by patients with coronary artery disease and obesity is accompanied by elevation of insulin

concentration, intensification of insulin resistance and increase in omentin-1 level.
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INTRODUCTION Adipose tissue is a powerful endocrine
organ that synthesizes significant amount of biologically
active substances — adipokines, which can influence energy
homeostasis, carbohydrate and lipid metabolism, blood
pressure, angiogenesis, coagulation and functioning of the
immune system. Due to adipokine dysfunction, a spectrum
of diseases occurs, associated with obesity, namely, coronary
artery disease, diabetes mellitus, hypertension and oncology.

Currently known hormones of fatty tissue are divided into
pro- and anti-atherogenic by the influence on cardiovascular
system. Proatherogenic cytokines include leptin, resistin,
visfatin, TNF-a, interleukin-6 and C-reactive protein. Adipo-
nectin, vaspin and omentin-1 possess the opposite effects [1].

Hyperinsulinemia and insulin resistance play a significant
role in pathogenesis of cardiometabolic complications in
patients with obesity. They trigger a pathological cascade of
reactions leading to cardiovascular diseases. Omentin-1
possesses anti-atherogenic action and it can modify periphe-
ral effects of insulin [2].

Omentin-1 has a direct influence on inflammation and
damage to the epithelium and increases transportation of
glucose, stimulated by insulin, in adipocytes; it is considered
a biomarker of obesity, atherosclerosis, insulin resistance, and
type 2 diabetes mellitus. Thus, the decrease in its concentra-
tion is associated with the afore mentioned conditions [3].

In their research, ChenQiangian and co-authors observed
dose-dependent elevation of omentin-1 level in patients with
CAD during intake of atorvastatin [4]. Thus, the study of in-
terconnection of omentin-1 level and insulin resistance in
patients with CAD and obesity is a topical issue.

The aim of the study - to analyze changes in omentin-1
concentration and insulin resistance in patients with coronary
artery disease and obesity during atorvastatin treatment.

MATERIALS AND METHODS 55 overweight or obese
patients were selected for investigation. Patients were di-
vided into two groups: the group 1 included 20 patients with
obesity without clinical signs of CAD, and the group 2 — 35

39

patients with CAD and obesity, who took atorvastatin. The
groups were equal by gender and age. The degree and type
of obesity were determined by WHO criteria and IDF (2015).

Diagnosis of CAD was considered verified by the results
of coronarography and/or the presence of myocardial infarc-
tion in anamnesis more than three months before. Treatment
of patients with ischemic heart disease was administered
according to unified clinical protocol “Stable coronary artery
disease” approved by the Ministry of Health of Ukraine No.
152, dated 02.03.2016 (with amendments 23.09.2016 No.
994), including atorvastatin in the dose 20-40 mg, patients
of the group 1 did not take statins.

Lipid blood spectrum, biochemical indices and glycated
hemoglobin (HbA1_) were detected by generally accepted
methods on automatic analyzer “BioSystems” (Spain) using
original sets of reagents. The level of insulin in blood serum
was determined on immunochemoluminescence analyzer
“Immulite 2000” (Siemens, Germany) using proper reagents
(Immulite 2000 Insulin, USA).

Index of insulin resistance (HOMA-IR ) was calculated by
the formula:

HOMA-IR=fasting insulin (ulU) / ml*fasting blood su-
gar level (mmol/l)/22.5.

Omentin-1 concentration was determined by immunoen-
zymatic method using test system Omentin-1 RayBiotech
(USA).

Indices of lipid, carbohydrate blood spectrum, liver en-
zymes, uric acid and omentin-1 in patients with CAD and
obesity, taking atorvastatin (group 2), were determined in
dynamics in 12 months of monitoring.

The results are given as mean values with statistical error.
The values with normal distribution are presented as confi-
dence interval (95 %); and the values, where distribution
significantly differed from the norm, are presented as interval
of 25 % and 75 % percentiles. Comparison of groups was
performed by means of Mann — Whitney U-test. The results
were considered statistically reliable at p< 0.05.
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RESULTS AND DISCUSSION As it is seen from Table
1, indices of transaminases, uric acid and glucose were reli-
ably higher in the first group of patients with CAD and obe-
sity, who took atorvastatin, unlike patients from the second
group, who demonstrated higher BMI and waist circumfe-
rence indices. The levels of triglycerides and glycated hemo-
globin in the investigated groups reliably did not differ.
Concentration of low-density lipoproteins, high-density lipo-
proteins and total cholesterol was reliably higher in the group
of patients, who did not take atorvastatin.

In the group 2, reliable changes in lipid spectrum of the
blood, liver transaminases and uric acid were not observed
in a year of monitoring.

Concentration of fasting blood glucose level and glycated
hemoglobin almost did not change; however, insulin level
increased almost twice, which provoked increase in HOMA-
IR index.

Despite numerous advantages of statin therapy for car-
diological patients, one of the negative influences on me-
tabolism is the ability of atorvastatin to intensify insulin resis-
tance and induce type 2 diabetes mellitus. Thus, patients

with risk factors of type 2 diabetes mellitus development need
thorough monitoring of glucose metabolism during hypoli-
pidemic therapy.

The level of omentin-1, which is an anti-atherogenicadipo-
kine, reliably increased throughout 12 months of atorvastatin
intake in the dose of 20—40 mg by patients with CAD and
comorbid obesity from 0.87 ng/ml to 1.60 ng/ml, p<0.05 (Fig.2).

The obtained results enable to suppose two possible
mechanisms of omentin-1 increase in these patients: a direct
influence of atorvastatin or elevation of omentin-1 is of com-
pensatory nature as a response to intensification of insulin
resistance, most likely induced by the same atorvastatin. It
should be noted that type 2 diabetes mellitus was diagnosed
for the first time in two patients from the group 2 in 12 months
of monitoring. Omentin-1 level in these patients constituted
0.26 and 0.086 ng/ml before onset of type 2 diabetes mellitus,
which may indicate exhaustion of compensatory mechanisms
for the regulation of insulin resistance indirectly via omentin-1.

CONCLUSIONS 1. In patients with CAD and obesity, who
took atorvastatin, lipid spectrum was better than in patients
with obesity without CAD and drug intake, however, the

Table 1. Patients’ characteristics

Baseline Characteristic . Group_) L . . Grqup 2 . P
Non-CAD patients with obesity (n=20) | CAD patients with obesity (n=35)

Male, % 74 %(15) 77 % (27)
Age, years 58.3 (55.95-60.65) 60.3 (57.2-63.3) >0.05
BMI, kg/m? 34 (31.58-39.15) 30.9 (29.3-32.6) <0.01
WC, cm 112 (107.75-119.25) 106.6 (102.70-110.40) 0.01
ALT, mmol/l 11.05 (9.25-15.7) 24.7 (15.90-38.90) <0.01
AST, mmol/l 20.65 (18.85-24.23) 28.9 (20.50-33.10) 0.01
Uric Acid, mmol/l 291.5 (258.65-324.31) 373.9 (342.20-405.70) <0.01
HDL, mmol/l 1.4 (1.24-1.50) 1.1 (1.05-1.23) <0.01
LDL, mmol/l 3.4 (3.10-3.76) 2.5(2.20-2.82) <0.01
Cholesterol, mmol/l 5.62 (5.19-6.05) 4.2 (3.92-5.06) <0.01
Triglycerides, mmol/l 1.49 (1.1-2.11) 1.67 (1.29-2.14) >0.05
HbA1,% 5.17 (4.85-5.94) 5.0 (4.7-5.5) >0.05
Glucose, mmol/l 5.27 (4.9-5.64) 6.1 (5.46-6.45) <0.01
Insulin, plU/ml 9.93 (7.88-11.98) 8.9 (5.31-14.4) >0.05
HOMA-IR 2.38 (1.8-2.96) 2.38 (1.51-4.25) >0.05
Omentin-1, ng/ml 0.87 (0.45-1.21) 0.87 (0.64-1.1) >0.05
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Fig.1. Changes in glucose metabolism indices in patients with CAD and obesity, who took atorvastatin.

Note: *-p<0.05

40



ISSN 1681-276X. BICHUK HAYKOBUX AOC/IIAXXEHb. 2018. Ne 3

1,6%

1,6 -

04 -

0,87

M before

after 12 months

Omentin-1, ng/ml

Fig.2. Dynamics of omentin-1concentration in patients with CAD and obesity, who took atorvastatin.

Note: *-p<0.05

levels of blood sugar, uric acid and liver transaminases were
higher. 2. It has been established that increase in insulin
concentration in simultaneous elevation of omentin-1 level
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/IbsiscbKulli HayioHa/IbHUU MeOuYyHuUl yHisepcumem imeHi faHuna lanuybkoz2o

BMN/INB ATOPBACTATUHY HA PIBEHb OMEHTUHY-1 TA IHCYTIHOPE3UCTEHTHICTb Y MALIEHTIB 3 ILLEMIYHOIO
XBOPOBOK CEPLUA TA OXUPIHHAM

Pestome. XXunposa TKaHVHa € NOTY)XXHUM €HAOKPUHHVM OPraHoM, WO CUHTE3YE 3HaYHY KiNlbKiCTb 6i0/I0MNYHO aKTUBHUX PEYOBUH —
afUMoKIHIB. YHacNifAoK aAnnoKiHOBOI ANCHYHKLIT BUHMKAE CMEKTP 3axBOPHBaHb, NOB’A3aHMX 3 OXWPIHHAM, a came, ileMivyHa
xBopoba cepus (IXC), uykpoBuii giabeT, rinepTeHsis Ta oHkooris. MNpoBigHY Posb Yy NnaToreHesi kapAioMmeTaboniyHnx ycknaaHeHb
y NaLEHTIB 3 OXMPIHHAM Bifirpace rinepiHcyniHemis Ta iHCY/TIHOPE3UCTEHTHICTb, ki 3anyckatoTb NATOMOrIYHMIA Kackas peakLii, Lwo
npu3BOAWTL 10 CEPLEBO-CYAMHHNX 3aXBOPIOBAHb, & OMEHTUH-1 Mae aHTMaTeporeHHy Aito Ta 3gaTHuii moaudikysaTy nepudepny-
Hi edpekTU IHCYiHY.

MeTa gocnifpkeHHa — npoaHanisysati 3MiHW KOHLEHTpaLii OMEHTUHY-1 Ta CTaHy iHCY/TIHOPE3UCTEHOCTI Y NauieHTIB 3 iLleMiYHO0
XxBopo60t0 (IXC) Ta OXMPIHHAM Mif, Yac NikyBaHHA aTopBacTaTMHOM.

Matepianu i Metogu. Byno o6¢cTexeHo 55 nauieHTiB 3 OXUPIHHAM, SKUM NMPOBOANN 3arasibHOK/IHIYHI 06CTEXeHHS, [OoCiLKyBav
ninian KpoBi, piBeHb CEYOBOT KUC/IOTU Ta NEYIHKOBKX EH3UMIB, BU3HAYaM TNIKOBAHWIA reMOr06iH, IH0KO3Y, iHCY/iH i3 po3paxyHKoM
iHaekcy HOMA Ta KOHLIeHTPaL,ito OMEHTUHY-1. XBOpUX NOAINMAN Ha 2 rpynu: nepLua rpyna — 20 NauieHTiB 3 OKUPIHHAM, KOTPi He Manu
IXC Ta He npuiimanu atopBacTaTviH, Apyra — XBopi Ha IXC Ta 0XWpiHHSA, Sk npuiiManu atopBacTaTviH. [na gpyroi rpyny npoBoauau
BM3HAYEHHS LIMX MOKa3HWKIB Y AVHaMILi Yyepe3 12 micauiB.

Pe3ynbTaty gocnigkeHb Ta iXx 06roBopeHHs. Y rpyni nauieHTis 3 IXC Ta 0XMPIHHAM, siki npuiimany atopBacTaTuH, 61 fOCTOBIp-
HO HWXYI piBHI NiNiAiB, NPOTe KOHLIEHTPaL,is r/110K031 HaTLLe, CeYOBOT KUCNOTK Ta NeYiHKOBMX hepMeHTiB bya BuLLa, HX B OCi6, KOTpI
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oro He npuiimanu. Yepes 12 micsAuiB y xBopux Ha IXC Ta 0XMpiHHA cnocTepirasy 3pocTaHHs OMEHTUHY-1 B cvpoBaTLii KpoBi napa-
NeNbHO 3i 36i/IbLIEHHSAM PIBHS iHCY/IHY Ta 3HWXEHHSIM YyTAIMBOCTI TKAHVH [0 HbOTO.

BucHoBKu. MNpuiiom aTopBacTaTtuHy B MaLieHTIB 3 iLLeMiYHO XBOPOOOK cepus Ta T/i OXUPIHHA CYNPOBOAKYETLCA MiABULLEHHAM
KOHLeHTpauil iIHCYniHYy, NOCUIEHHAM iHCY/TIHOPE3UCTEHTHOCTI Ta 3POCTaHHAM PiBHA OMEHTUHY-1.

KntouoBi cnoBa: OXuUpiHHS; aannoKiHW; OMEHTUH-1; iIHCYyNniHOPe3nCTEHTHICTD; iHaAekc HOMA, ilwemiyHa xBopoba cepus.

©T. A. Makcumely
JIbBOBCKUU HayUOHa/IbHbIU MeOUYUHCcKUlli yHusepcumem umeHu flaHuna Fanuykozo

BNMNAHUNE ATOPBACTATUHA HA YPOBEHb OMEHTUHA-1 N UHCYNTMHOPE3UCTEHTHOCTbL Y MALVEHTOB C
VLLEMWYECKOW BEONE3HbIO CEPALA U OXXUPEHNEM

Pestome. XXnpoBas TkaHb ABAAETCA MOLLHbIM 3HAOKPUHHBIM OPraHoM, KOTOPbIV CUHTE3UPYET 3HaUNTEIbHOE KONMYeCTBO G1OOr-
YeckM aKTVBHbIX BELLLeCTB — aUNoKMHOB. BcnencTere agvnokMHOBONM ANCHYHKLMN BO3HMKAET CNekTp 3a60/1eBaHuii, CBA3aHHbIX C
OXUPEHMEM, a UMEHHO, nwemnyeckas 6onesHb cepaua (MBC), caxapHblil AuabeT, rMnepTeH3ns n oHkonorus. Begyllyto ponb B
naroreHese KapAnoMeTabonnyeckmx OCNIOXKHEHUI y NALMEHTOB C OXVPEHNEM UTPaeT rMNEePUHCYIMHEMUS U UHCYIVHOPE3NCTEHTHOCTD,
KOTOpbIe 3anycKatoT NaToN0rMYecknin kackas peakuuii, 4To NPUBOANT K CEPAEYHO-COCYANCTLIM 3a60/1€BaHUAM, & OMEHTUH-1 nmeeT
aHTWaTeporeHHoe felicTBre 1 cnocobeH MoandmLypoBath nepudepuyeckme apekTbl MHCyMHa.

Llenb nccneposaHuna — NpoaHasiM3npoBaTb N3MEeHeHNS KOHLeHTpaLn OMEHTHA-1 1 UHCYIMHOPE3UCTEHOCTU Y NaLyeHToB C ulle-
Muyeckoin 6onesHbto cepgua (MBC) n oxupeHnem Bo BpeMs fieHeHnst atTopBacTaTuHOM.

Martepuasibl 1 MeToAbl. Bbin 06cnefoBaHbl 55 NayMeHTOB C OXVMPeHNEeM, KOTOPbIM NPOBOAU/IN O6LLEKTMHUYECKME UCCE0BaHNS,
n3yyanu NnuAabl KPOBY, YPOBEHb MOYEBOI KMCNIOTbI U NEYEHOUHbIX (DEPMEHTOB, ONPeAensnv rUKMPOBaHHbI reMOr/I06UH, T1H0KO-
3y, UIHCYNMH € pacyeTom nHaekca HOMA v KOHUEeHTpaumio OMeHTUHa-1.

BonbHbIX pasgenunav Ha 2 rpynnbl: nepsas rpynna — 20 naunMeHToB ¢ 0OXMpeHeM, KoTopble He uvmenun NBC 1 He npuHuMann aTop-
BacTaTVH, BTopas rpynna — nauveHnTbl ¢ IBC 1 oxvpeHnem, NpMHUMaBLUne atopBacTaTuH. [aa BTOPOW rpynnbl NpoBoAMAM onpe-
[eneHune aTuX nokasaresneii B AuHaMuke yepes 12 mecsues.

PesynbTatbl nccnefoBaHunii n nx oéeyxaeHue. B rpynne nayneHTos ¢ VIBC 1 oxupeHveM, NpYHUMaBLUNX aTopBacTaTuH, 6biav
[l0CTOBEPHO HWKE YPOBHM IMNUA0B, OAHAKO KOHLIEHTPaLUMS F1H0KO3bl HATOLLLAK, MOYEBOW KUC/IOTbI M NEYEHOUHbIX (DEPMEHTOB Oblnia
BblLLIe, YEM Y NaLMEHTOB, KOTOPbIE ero He NprHUMany. Yepes 12 mecsues y nauveHTos ¢ UBC 1 oxvpeHnem Habnioganm nosblleHne
OMEHTUHa-1 B CbIBOPOTKE KPOBU NapasisiesIbHo C NOBbILLEHVNEM YPOBHSA UHCY/IMHA U UHCYIMHOPE3UCTEHTHOCTY.

BbiBogbl. [Tprem atopBactaTuHa y naumeHToB C MilemMnyeckoli 601e3HbI0 cepALa Ha hoHe OXMPEHNS CONPOBOXAAETCA MOBbILLEHVEM
KOHLIEHTPaLUM UHCY/INHA, YCUIEHEM UHCY/IMHOPE3UCTEHTHOCTYN U YBEIMYEHVEM YPOBHA OMEHTUHA-1.

KntoueBble cnoBa: OXXMpeHne; aannoKnHbI; OMEHTUH-1; MHCY/IMHOPE3NCTEHTHOCTbL; MHAEKC HOMA; nwemmnyeckas 60n1e3Hb cepaua.
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