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Introduction. The majority of patients with type 2
diabetes mellitus (T2DM) are diagnosed with coronary
heart disease (CHD) due to coronary artery atherosclerosis.
Metabolic alterations in the myocardium are combined
with early coronary atherosclerosis. The development of
diabetic cardiac autonomic neuropathy (CAN) is associated
with the lesion of the autonomic nervous system and may
be accompanied by coronary vessels ischemia, arrhythmias,
“silent” myocardial infarction, severe orthostatic hypotension
and sudden death syndrome [22-24, 26, 30]. Therefore,
the problem of effective CAN treatment is particularly
relevant. Pathogenetic treatment of CAN includes diet
and physical activity; reducing of insulin resistance (IR);
optimal glycemic control; treatment of dyslipoproteinemia
(DLP); prevention and treatment of thrombosis; symptomatic
treatment [2, 4, 24, 27].

Classically, statins are used to manage DLP, but they
also present beneficial effects beyond lipid-lowering; for
instance, blood pressure (BP) reduction in central and
peripheral sympathetic activity, and improvement in an-
ti-inflammatory responses. A number of mechanisms have
been proposed to explain the pleiotropic effect of statin
therapy to reduce sympathetic outflow in cardiovascular
diseases (CVD) [6, 15, 20]. Evidence from randomized
clinical trials and meta-analysis supports statin treatment
for the primary and secondary prevention of CVD [20].

Numerous studies report salutary effects of -3 poly-
unsaturated fatty acids (0-PUFAs) on CVD risk factors.
These effects include lowering of triglyceride (TG); lo-
wering of BP; decreasing platelet aggregation and in-
flammation; protection from arrhythmias. Systematic
meta-analysis suggests that high doses of w-3 PUFAs
(~3.0 g/day) produce a small, but significant decrease in
systolic BP in older and hypertensive subjects [4, 12].

The aim of the study was to investigate the effects of
simvastatin (SIM) and ®-3 polyunsaturated fatty acids
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on blood lipid profile and insulin resistance in patients
with type 2 diabetes mellitus and definite cardiac auto-
nomic neuropathy:.

Materials and methods. This was an open-label com-
parative controlled randomized study. Study inclusion
criteria: age 45-60 years old; T2DM with optimal or sub-
optimal glycemic control; T2DM patients with confirmed
CAN; clinical stages of diabetic polyneuropathy; body
mass index (BMI) within 20.0-30.0 kg/m?; consent to
observe the dietary regime with the limited use of foods
containing saturated fatty acids during the study; consent
to maintain appropriate physical activity. The examination
excluded persons with uncontrolled diabetes mellitus
(DM), ketosis, peripheral vascular diseases, ischemic
form of diabetic foot, distal neuropathy caused by other
reasons than diabetes (neurological disease, chronic al-
coholism, pharmacological agents), neoplasms, hypothy-
roidism, history of acute pancreatitis, affected activity of
lipoprotein lipase and/or DLP type III, women during
pregnancy and lactation, patients with type 1 DM, hy-
persensitivity to the components of the medicinal product.
Treatment with antidepressants, anticonvulsants, opiates,
capsaicin, neuroleptic agents, cytostatic agents, B group
vitamins, benfotiamine, y-linoleic acid, aldose reductase
inhibitors, isotretinoin (accutane), warfarin, antioxidants
(including a-lipoic acid medications), w-3 PUFAs for six
months prior to the inclusion in the study was also ex-
clusion criteria. Patients suffering from severe diseases
of the heart, lungs, liver, pancreas, and intestines were
also excluded from the study.

The study has been conducted for 2 years. Each patient
examined before the beginning of the study did not take
®-3 PUFAs and was on a stable regime of hypoglycemic
and antihypertensive treatment for 6 months. After CAN
diagnosing SIM and/or w-3 PUFAs was prescribed to
patients from the treatment groups according to the study
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design. The treatment of the control group was unchanged.
The duration of the treatment period was 3 months. To
determine the metabolic effects of the treatment the gly-
cemic, lipids and IR parameters were performed initial-
ly and after the end of treatment.

All patients were residents of the city of Lviv observed
by an endocrinologist at the Department of Endocrino-
logy of the Danylo Halytsky Lviv National Medical
University based on Lviv Regional State Clinical Treat-
ment and Diagnostical Endocrinological Center. On the
basis of these institutions, patients were examined and
treated.

Examination plan included determination of glucose,
glycated hemoglobin Alc (HbAlc), lipids, IR parameters
in the blood, Electrocardiography (ECG) and Holter-ECG.
All patients underwent screening for CAN that included
five cardiovascular autonomic reflex tests, in addition,
time-domain and frequency-domain heart rate variabili-
ty (HRV) tests were performed [26, 30, 32].

The study involved 72 patients with T2DM and defi-
nite CAN. Clinical characteristics of studied patients with
T2DM and definite CAN are given in tabl. 1.

Table 1
Baseline characteristics of patients included in this study
Patients with T2DM and definite CAN (n = 72)
SIM + Q-3
Parameters gloiltfgl) (nszn\gz) Qiz ZIf};;%s PUFAs
(n=17)
Group 1 | Group 2 Group 3 Group 4
A 5533+ 54.14 + 54.83 + 5235+
86, Y18 0.95 0.89 0.87 .12
DM duration, 3.60 + 4.68 + 4.82 +
yrs 0.42 0.62 [PA4E0421 ey
28.89 + 28.50 + 28.28 + 2891 +
2
BML, kg/m 0.16 0.39 033 0.19
Systolicblood | 143 504 | 14950+ | 146.60+ | 15212+
pressure, 3.06 3.15 2.19 3.74
mmHg
bDll(:I(j:iOhrcessure 9060+ | 9114+ | 9272+ | 93.06=
P | 184 2.12 1.86 2.22
mmHg
Pulse pressure, | 52.40 + 58.36 £ 54.01 + 58.47 +
mmHg 2.04 2.83 3.01 2.83
Heart rate (HR),| 95.20 + 90.55 + 97.78 + 89.88 +
bpm 2.81 2.31 3.25 241

All participants signed an informed consent prior to
their inclusion in the study. Patients were divided into
four treatment groups: 1st group (n = 15) received stan-
dard hypoglycemic therapy (control group); 2nd group
(n = 22) - standard hypoglycemic therapy and SIM 20
mg/q.d.; 3rd group (n = 18) -standard hypoglycemic the-
rapy and 1 capsule/q.d. of the ®-3 PUFAs (1 g, including
~90.0 % ®-3 PUFAs, mainly eicosapentacnoic (EPA)
and docosahexaenoic acid (DHA) and 4.0- mg of a-to-
copherol acetate); 4th (n = 17) - standard hypoglycemic
therapy, SIM 10.0 mg/q.d. and 1 capsule/q.d. of the ®-3
PUFAs for three months. The standard hypoglycemic
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treatment of DM included dietary regime, appropriate
physical activity, and oral antihyperglycemic drugs. The
therapy of the control group remained unchanged during
the treatment period.

The concentration of glucose in the blood was de-
termined by the glucose oxidase method while HbAlc
level was assessed by using a highly sensitive method
of ion-exchange liquid chromatography with D-10 ana-
lyzer and BIO-RAD reagents (United States). Deter-
mination of immunoreactive insulin (IRI) was performed
using commercial kits from Immunotech insulin im-
munoradiometric assay reagents (Czech Republic).
Lipid metabolism was assessed by the concentration
of total cholesterol (TC), TG, low-density lipoprotein
(LDL-C), high-density lipoprotein (HDL-C); athero-
genic coefficient (AC), TG/LDL-C, TG/TC, TG/LDL-C,
TG/HDL-C parameters. The TG-glucose (TyG) index
was calculated by the Ln [fasting TG (mg/dL) x fasting
glucose (mg/dL)/2] [25]. The use of the homeostasis
model assessment (HOMA) IR (HOMA-IR) [29], the
insulin suppression test [1], and the hyperinsulinemic-eu-
glycemic clamp suggested that the TyG index correla-
ted with IR [1]. The lipid fractions were determined by
using HUMAN reagents (Germany) for the analyzer
Humanlayzer 2000. HOMA-IR index was calculated
according to the formula: fasting IRI (mcIlU/mL) x
fasting glucose (mmol/L)/22.5 [14].

Resting 12-lead surface ECG with a paper speed of 25
mm/s and a signal size of 10 mm/mV was recorded in
the morning period. We performed resting ECG analysis
included measurement of the following parameters: heart
rhythm, HR, conduction intervals, and Holter-ECG [(ECG
"EC-3H" ("Labtech”, Hungary)] analysis included mea-
surement of 24 hours ECG, circadian indexes and HRV
parameters.

The work was done according to the principles of the
Declaration of Helsinki (2004) and was approved by an
Ethics Committee of the Danylo Halytsky Lviv National
Medical University, protocol N 2 from 18 February 2013.
The research performed corresponded to the generally
accepted norms of morality and observance of the rights,
interests and personal dignity of the persons participating
in the study.

Statistical analysis was based on the variational meth-
od using a statistical parametric t-test, nonparametric F.
Wilcoxon t-test, and R. A. Fisher’s-K. Pearson correlation
coefficient. Data are presented as mean =+ standard error
of the mean (SEM). All tests were performed using the
ANOVA (MicroCal Origin v. 8.0) software. Statistical
significance was set at p < 0.05.

Results and discussion. We found out that the baseline
level of HbAlc, HOMA-IR parameters, and the blood
lipids profile after three months do not present statisti-
cally significant differences in the control group. Changes
of HbAlc, IRl and HOMA-IR parameters among patients
with T2DM and definite CAN after 3-months of SIM,
»-PUFAs, and combined SIM plus ©-PUFAs therapy are
given in tabl. 2.
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Table 2

Changes of the HbAlc, IRI, and HOMA-IR in patients with
T2DM and definite CAN after 3-months of SIM and »-3

Table 3

Changes of some lipid parameters in patients with
T2DM and definite CAN after 3-months of SIM
and -3 PUFAs therapy

PUFAs therapy
Patients with T2DM and definite
CAN (n=72)
Parameter % change
Groups | Baseline After
up treatment
Control | 5 17, 18| 7.21£0.19 | +0.60 + 1.07
(n=15)
511\212();1 = 7404023 (7344019 | -1.18+ 125
03
HbAlc,% | PUFAs | 7.03+0.17 | 7.07 £0.14 | +0.87 + 1.22
(n=18)
SIM
+ Q-3
PURAs | 6:96£022 | 6.88£0.22 | -1.04£133
(n=17)
Control |7 39 4 513|26.01 +2.25| -6.43 £ 3.00
(n=15)
SIM 15953+ 1.99/26.16  1.60| -8.91 + 4.21
(n=22)
IRI, pIU/ Q-3
mL PUFAs [25.07 = 2.65|23.44 + 2.34| -4.23 +5.62
(n=18)
SIM
+Q3 .
PUBAs (2637 1.99[20.24 + 1.09'| 21.07 £ 2.05
(n=17)
Control | g 644 0.99 | 8.46+0.99 | -6.12 + 4.06
(n=15)
SIM 1 ¢ 9910.94 | 743060 | -8.86+ 6.84
(n=22)
03
HOMA-IR | pUFAs | 7.90 + 1.06 | 7.29 + 0.86 | -8.86 + 6.84
(n=18)
SIM
+Q3 .
PUBAs | 7404092 |512£0.44"|2535£3.16
(n=17)

Note: Data are presented as absolute values and as % change
from baseline (A%, Mean = SEM); p < 0.05" compared to baseline.

It was established that SIM and -3 PUFAs therapy
do not contribute to statistically significant changes
in such parameters as HbAlc, IRI, and HOMA-IR
parameters. The combined prescription of SIM and
-3 PUFAs was accompanied by a statistically signi-
ficant decrease in the level of IRI and HOMA-IR pa-
rameters.

Changes of some lipid parameters and lipid ratios in
patients with T2DM and definite CAN after 3-months of
SIM, ®-PUFAs, and combined SIM plus @-PUFAs the-
rapy are given in tabl. 3 and tabl. 4.
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Patients with T2DM and definite CAN
(n="72)
Parameter % change
. After
Groups Baseline treatment
Control | 564018 | 6.13£0.15 | -6.73 % 1.09
(n=15)
SIM 1 6184029 [4.81+0.23%|-21.83 = 1.55
(n=22)
TC,
mmol/L 23 PUA 6.00£0.20 | 5.642024 | 5523116
SIM + O3
PUFAs | 641+0.13 |4.56+0.15%|-28.69 + 1.99
(n=17)
Control
459+0.16 | 425+0.17 | 827+ 1.44
(n=15)
SIM | 4274027 [272£0.14%|-3423 £ 2.55
(n=22)
LDL-C,
mmol/L  Q-3PUFAs| 4 o5\ 13 | 378027 | -8.08 + 5.58
(n=18)
SIM + O3
PUFAs | 442+0.12 |2.57+0.115|-41.58 + 2.26
(n=17)
Control
0.84+0.03 | 0.87+0.03 | +4.09+0.97
(n=15)
SIM 1 677 +0.03 | 0.92+0.06" [+12.10+ 232
(n=22)
HDL-C,
mmol/L 32 PLEN] 078+ 0.03 | 0.90+0.05" [ +9.73 £ 2,57
SIM + O3
PUFAs | 0.76£0.03 | 0.89 £ 0.04" [+16.51 + 1.16
(n=17)
Control | » 554 012 | 231+0.11 |-828+1.17
(n=15)
SIM 1 5504027 | 1.83+0.18" [-22.57 = 1.20
(n=22)
TG, Q-3 PUFA
mmol. 23 PU S| 247015 |1.62 +0.09%|-33.35 £ 2.73
SIM + 03
PUFAs | 2.75+0.15 |1.57 = 0.15%|-43.28 + 2.91
n=17)

Note: Data are presented as absolute values and as % change
from baseline (A%, Mean + SEM); p < 0.05" compared to baseline;
p <0.018 compared to baseline; p < 0.001% compared to baseline.




OpurinajbHi 10CJTi1KeHHA

Table 4

Changes of some lipid ratios in patients with T2DM and
definite CAN after 3-months of SIM and ®-3 PUFAs therapy

Patients with T2DM and definite CAN
(n=172)
Parameters % change
Groups Baseline After
P treatment
Control 15 5 4 043 (6204037 -11.79  1.38
(n=15)
SIM 15 40 £0.59 [4.73 = 0.485| -37.16 = 2.51
(n=22)
AC Q-3PUFAS| 6 90 1 0.47(5.60 + 0.44°| -20.17 + 7.24
(n=18)
SIM+ O3
PUFAs | 7.56+0.54 1425 + 0.32% -43.54 + 2.39
(n=17)
Control 1 554 0.02[0.54+0.03| -039+2.06
(n=15)
SIM 10,64+ 0.06[0.71 £0.08 | +18.15 £ 5.57
(n=22)
TG/LDL-C |0
D) 061 0.03 0,46 £0.03% -22.20 £ 5,61
SIM+ 0.3
PUFAs | 0.64 +0.06|0.65+ 0.08 | -0.03 + 0.41
(n=17)
Control 1 3¢ 4 0.01[037+0.02| -1.07+1.80
(n=15)
SIM 1040+ 0.04 038 £0.03| -0.12+4.08
(n=22)
TOME [ POEN 0,41 £0.0160.29 £ 0.01% 2834 £ 3.47
SIM + 0.3
PUFAs | 0.43 £0.03|0.35 + 0.04 | -19.30 + 4.54
(n=17)
Control 15 694 021 (2744020 -11.65 + 1.58
(n=15)
SIM 13 464043 221 +028°| -33.10 + 3.06
(n=22)
TG/HDL-C |o.
Q-3PUFAS| 3 59 1 027(1.89 = 0.15% -41.22 + 224
(n=18)
SIM + O3
PUFAs |3.78+0.351.83 + 0.18% -51.26 + 2.68
(n=17)
Control 1) 75, 606170 £0.07| -2.74+ 1.74
(n=15)
SIM
. (i) [203£0.12(2.17£0.17| +5.89+5.02
LDL-C/ -
HDL-C Q (’31 zlfg“ 1.91+0.05|1.77 + 0.06 | -6.87+3.08
SIM+ 0.3
PUFAs | 1.99=0.11{2.10£0.12| +6.90+4.19
(n=17)
Control 19 534 0.06[9.44+0.05| -0.89 % 0.39
(n=15)
SIM 192740.14[8.96+0.13| -3.29+0.30
(n=22)
TyG ind :
™| 9:46.+0.08 .05+ 0,085 -4.24 0,68
SIM+ Q.3
PUFAs | 9.41 +0.09 8.76 + 0.128 -6.94 + 0.61
(n=17)

Note: Data are presented as absolute values and as % change
from baseline (A%, Mean+SEM); p < 0.05" compared to baseline;
p <0.01% compared to baseline; p < 0.001% compared to baseline.
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Obtained results of our study could testify that the
prescription of SIM was accompanied by a statistically
significant decrease in TC (p <0.001), LDL-C (p <0.001),
TG concentrations (p < 0.05). In parallel, SIM induced
the decrease of AC (p < 0.01), TG/HDL-C (p < 0.05),
and increase in HDL-C levels (p < 0.05), and does not
affect the TG/LDL-C, TG/TC, TC/LDL-C/HDL-C, TyG
index parameters. The use of ®-3 PUFAs has contributed
to a significant reduction in TG (p < 0.001), AC (p <
0.05), TG/LDL-C (p < 0.001), TG/TC (p < 0.001), TG/
HDL-C (p <0.001), TyG index (p < 0.001), increase in
HDL-C levels (p < 0.05), and was not accompanied by
statistically significant changes in TC, LDL-C, and TC/
LDL-C/HDL-C index parameters. The combined pre-
scription of SIM and -3 PUFAs was accompanied by
more pronounced, statistically significant changes in the
blood lipid spectrum, as well as a decrease in the level
of IRI (p < 0.05), and HOMA-IR parameters (p < 0.05).

Type 2 DM is known to be characterized by the pre-
sence of hypertriglyceridemia, one of the key components
of diabetic DLP, which significantly increases the risk of
CVD development. Statin therapy is considered as the
cornerstone of clinician’s efforts toward primary and
secondary CVD prevention in patients with T2DM [7,
19]. Patients with T2DM are deemed as prime candidates
for receiving statin therapy, which has been endorsed by
most of the clinical practice guidelines [9]. In accordance
with what has been recommended earlier by American
College of Cardiology/American Heart Association guide-
lines, American Diabetes Association standards of care
recommend moderate-intensity statins for all T2DM pa-
tients over the age of 40 years as a primary prophylaxis
[21]. On the other hand, higher doses of statins are required
for the secondary prophylaxis of diabetic patients with
coronary artery disease (CAD) or at increased CVD risks
such as those with abnormal LDL-C levels, smokers,
hypertension, or albuminuria [9]. Adherence to clinical
guidelines that recommend statins for T2DM patients as
the main CVD prophylaxis treatment is modulated by
many factors. These determinants may play a crucial role
in ensuring success following the decision to prescribe
statins. Moreover, having prescribed statins, some factors
related to both clinicians and patients alike can also affect
compliance with statin therapy. Initiatives to enhance
statin therapy prescribing should recognize the compre-
hensive nature of the prescribing process. Efforts to assure
proper statin utilization and prescribing may help in
achieving better clinical outcomes of statin therapy among
patients with T2DM [20].

There are quite a number of conflicting reports regarding
the potential positive effects of ®-3 PUFAs in patients
with T2DM and CVD. In particular, the recently published
results of several meta-analyses indicate that wa-3 PUFAs
are not capable of reducing the risk of cardiovascular
events [3]. No benefits of taking w-3 PUFAs in patients
with T2DM and atherosclerotic vascular disease, in particular,
no significant effects on oxidative stress, chronic low-
intensity inflammatory process parameters, coagulation
status and metabolic status have been found out [18]. In
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contrast, the results of a large meta-analysis of randomized
controlled trials have shown that the addition of ®-3 PU-
FAs has a favorable lipid-lowering effect, reduces the
level of pro-inflammatory cytokines and improves gly-
cemia [16, 22]. The positive findings of this meta-analy-
sis are complemented by the results of a number of recent
studies that have demonstrated that -3 PUFAs have
beneficial effects on metabolism in patients with T2DM
[11, 13,21]. In patients with impaired glucose metabolism
and CAD, EPA has been reported to contribute to the
correction of postprandial hypertriglyceridemia, hyper-
glycemia, insulin production, endothelial dysfunction [21].
Omega-3 PUFAs have been reported to have a positive
effect on glucose, Hb1Ac, leptin and leptin/adiponectin
ratios in patients with T2DM [11]. The conflicting results
of different original studies and a meta-analysis can be
partially explained by the different dosage and duration
of supplementation, each of which can modify the effects
of -3 PUFAs on cardio-metabolic biomarkers [10]. Me-
ta-analyses are usually limited by the inability to draw
conclusions regarding the dosage, duration, and interaction
of the dosage, and duration of administration of ®-3 PU-
FAs. However, almost all endpoints in the so-called "ne-
gative” meta-analyses tended to benefit, with an almost
10.0 % decrease in cardiovascular outcomes and border-
line statistical significance. In many studies included in
these meta-analyses, an insufficient daily dose of ®-3
PUFAs of less than 1000.0 mg was tested [28].
Therefore, dietary consumption of -3 PUFAs is re-
commended in international guidelines for the general
population to prevent the occurrence of CHD. However,
the precise mechanisms underlying the cardioprotective
effects of -3 PUFAs are not fully understood. Omega-3
PUFAs can be incorporated into the phospholipid bilayer
of cell membranes and can affect membrane fluidity, lipid
microdomain formation, and signaling across membranes.
Omega-3 PUFAs also modulate the function of membrane
ion channels, such as Na* and L-type Ca*" channels, to
prevent lethal arrhythmias. Moreover, ®-3 PUFAs also
prevent the conversion of arachidonic acid into pro-in-
flammatory eicosanoids by serving as an alternative sub-
strate for cyclooxygenase or lipoxygenase pathways, re-
sulting in the production of less potent products. In
addition, a number of enzymatically oxygenated metabolites
derived from -3 PUFAs were recently identified as an-
ti-inflammatory mediators. These ®-3 metabolites may
contribute to the beneficial effects against CHD that are
attributed to o-3 PUFAs [5, 8]. The OMEGA study in-
cluding 94.2 % statin users failed to prevent cardiovas-

cular events [31]. The ORIGIN trial including 53.8 %
statin users also failed [31]. In the previous two studies
(GISSI-P and GISSI-HF), EPA + DHA may be effective
to prevent cardiovascular events because of fewer com-
bined use of statins. In the recent studies (OMEGA and
ORIGIN) which included many participants who had
taken statins, EPA + DHA failed to reduce cardiovascular
events. The combination of ®-3 PUFAs and rosuvastatin
in patients with residual hypertriglyceridemia, despite
treatment with statins, led to a greater decrease in TG and
non-HDL cholesterol than rosuvastatin-monotherapy [13].

However, the present study has several limitations.
The duration of treatment was short. Additional long-term
studies on the efficacy and tolerability of ®-3 PUFAs are
needed.

Conclusions. Our results suggest that the efficacy of
simvaststin and ®-3 polyunsaturated fatty acids is not
associated with improved glycemic control of type 2 di-
abetes mellitus in patients with definite cardiac autonom-
ic neuropathy but is rather the result of a direct effect of
the pharmacological agent on the investigated metabolic
indexes. Therefore, the appointment of combined statins
and o-3 polyunsaturated fatty acids is necessary for the
treatment of dyslipoproteinemia in patients with type 2
diabetes mellitus and definite cardiac autonomic neuro-
pathy. However, existing data are not consistent perhaps
due to a significant heterogeneity (variable doses of statins
and o-3 polyunsaturated fatty acids, different duration of
intake, different populations, and end-points) in the inter-
ventional studies. For prevention/treatment of cardiac
autonomic neuropathy events supplementation with statins
and -3 polyunsaturated fatty acids should be integrated
into a more global strategy that includes focusing on oth-
er components of a healthy lifestyle (diet, weight control,
physical activity, smoking cessation) and on tight control
of glucose and lipid profile when indicated. Thus, further
research to understand the mechanism of action and con-
firmation the beneficial effects of combined statins and
-3 polyunsaturated fatty acids on the heart rate variabi-
lity and artery stiffness parameters is needed.
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Diabetic Cardiovascular Autonomic Neuropathy: Effects of Simvastatin
and Omega-3 Polyunsaturated Fatty Acids on Insulin Resistance
and Lipid Profile Parameters

V. Serhiyenko, M. Hotsko, S. Azhmi, O. Serhiyenko

Introduction. Currently, there is no standard treatment algorithm of cardiac autonomic neuropathy (CAN) in
patients with type 2 diabetes mellitus (T2DM).

The aim of the study was to investigate the effects of simvastatin (SIM) and ®-3 polyunsaturated fatty acids
(-3 PUFAS) on blood lipid profile and insulin resistance (IR) in patients with type 2 diabetes mellitus and definite
cardiac autonomic neuropathy.

Materials and methods. The study involved 72 patients with T2DM and definite CAN. Patients were divided
into four groups: 1st - received standard hypoglycemic therapy - control (n = 15); 2nd (n = 22) — in addition sim-
vastatin (SIM) 20.0 mg/q.d.; 3rd (n = 18) - in addition 1 capsule/q.d. of the ®-3 PUFAs; 4th (n = 17) - in addition
SIM 10.0 mg/q.d and 1 capsule/q.d of the ®-3 PUFAs for three months. The concentration of glucose, glycated
hemoglobin A 1¢, immunoreactive insulin (IR1), total cholesterol (TC), low-density lipoprotein cholesterol (LDL-C),
high-density lipoprotein cholesterol (HDL-C), triglycerides (TG) in the blood were determined. Homeostasis model
assessment IR (HOMA-IR), atherogenic coefficient (AC), TG/LDL-C, TG/TC, TG/LDL-C and TG and glucose
index (TyG) were calculated.

Results. Prescription of SIM was accompanied by a statistically significant decrease in TC, LDL-C, TG concen-
trations. In parallel, SIM induced a decrease of AC, TG/HDL-C, increase in HDL-C, and does not affect the IRI,
HOMA-IR, TG/LDL-C, TG/TC, TC/LDL-C/HDL-C, TyG. The use of ®-3 PUFAs has contributed to a significant
reduction in TG, AC, TG/LDL-C, TG/TC, TG/HDL-C, TyG index, increase in HDL-C, and was not accompanied
by changes in IRI content, HOMA-IR, TC, LDL-C, and TC/LDL-C/HDL-C. The combined prescription of SIM and
®-3 PUFAs was accompanied by more pronounced, statistically significant changes in the blood lipid spectrum, as
well as a decrease in the IRl and HOMA-IR.

Conclusions. Obtained results justify the appropriateness of combined simvastatin and ®-3 polyunsaturated
fatty acids prescription to patients with type 2 diabetes mellitus and definite cardiac autonomic neuropathy.

Keywords: diabetes mellitus, cardiac autonomic neuropathy, treatment.

Jia0eTnuHa KapaioBacKyJIsipHa ABTOHOMHA Hellponarisi: BIVIMB CHMBACTATHHY
Ta oMera-3 NmoJIiHeHACHYECHUX JKUPHUX KHUCJI0T HA PE3MCTEHTHICTD
10 IHCYJIiIHY, IOKAa3HUKH JiliTHOro npodiiro

B. O. Ceprienko, M. €. I'ouko, Camip Axmi, O. O. Ceprienko

Beryn. [Tomryk nuisaxiB i croco6iB e()eKTUBHOTO JiKyBaHHS KapIioBacKyIsipHOi aBToHOMHOT Heliponarii (KBAH)
HaJIC)KUTH J0 MPIOPUTETHUX 3aBIaHb CydacHOi miadeTosorii. BUkoprcTaHHS CTaTHHIB BBAXKAETHCS TIEPBHHHOIO
JIAaHKOIO y (papMakoTeparnii areporeHHoi JUCITIMONPOoTeiHeMii, 0 0a3yeThCS HAa MIEPEKOHIMBUX PE3yIbTaTax dmcC-
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OpurinajbHi 10CJTi1KeHHA

JIEHHUX KIIHIYHUX BUTIPOOyBaHb. E(DeKTHBHICTS -3 momiHeHACHYeHHUX XKUPHUX KUCIOT (-3 [THXXK) 3ymonro-
€THCS BIUTMBOM Ha IHCYTIHOBY pe3ucTeHTHICcTh (IP) i romeocTas mioko3u, IMOBIpHO, MPUTHIYEHHAM CEeKperii iHCy-
JiHY, BITABOM Ha CTaH JiMiAHOr0 00MiHy Tommo. OxHak iHpopmarlis Ipo 0COOIUBOCTI BUKOPUCTAHHS CTATHHIB 1
-3 ITHXXK st mikyBanHs XBopux Ha mykposwuid aiadet (L)1) 2-ro Tumy 3 KBAH € npeamerom muckycii, a Tomy
BHMarae moAabIIOr0 YTOYHEHHS.

Mera. 3’scyBaTi 0COONMBOCTI BINIMBY CUMBACTATHHY Ta -3 MOJIIHEHACHYEHUX )KUPHUX KUCIOT Ha TIOKa3HUKH
JIIIAHOTO CIIEKTpa KPOBH Ta IHCYNIHOBY PE3UCTEHTHICTh Y XBOPUX Ha I[yKPOBHH [iabeT 2-To THITY 3 KapAi0BacKy-
JIIPHOIO aBTOHOMHOIO HEHPOMATIETO.

Marepiaan i metonu. JlocmimpkeHns 3aificHeHo Ha 0a3i mgiaberonoridyHoro Bianiry JIEBIBCEKOTO 001aCHOTO
JIePKABHOTO KIIIHIYHOTO JIIKYyBaJIbHO-IarHOCTHYHOTO €HOKPHHOJIOTTYHOTO EHTpy. 72 xBopux Ha LI/] 2-ro Tumy
3 (hyskmionansHOIO cTanieio KBAH crparugikoBano Ha 9OTHPH TPyTH, SIKi BIPOIOBK TPHOX MICSIIB OTPUMYBAIH
CTaHJapTHE LYKPO3HIKYBaJIbHE JIKyBaHHS: l-mma — KoHTponbHa (n = 15); 2-ra (n = 22) — cuMBacTaTH —
20,0 mr/mo0y; 3-1ta (n = 18) — 1 xancymy "Ha 100y ®-3 ITHXK; 4-ta (n = 17) — cumBactatuda — 10,0 mr/moby Ta
1,0 T ®-3 ITHXK Ha 100y.

KonmenTparriro mIoKo3u B KPOBI BUSHAYAIN TITIOKO300KCHIa3HUM MeTo1oM, HbA 1¢ — BHCOKOIYTIIMBOT HOHOOO-
MiHHO{ pimuHHOI Xpomarorpadii; imynopeakrtuBHoro iHcyniHy (IPI) — tecr-nabdopis Insulin IRMA (Immunotech,
Uexist). O6uncmoBanu ingeke [P (HOMA-IP). Cran mimigHoro oOMiHY OIIHIOBAN 3a TOKa3HUKAMH 3arajbHOTO
xonectepoiy (3XC), tpiammmnrninepunis (TTE), xomecrepomy mimonpoTteiniB Bucokoi mimsHocTH (XC JITIBIL) 1
XC minmoniporeiniB Hu3pkoi mimsHOCTH (JITTHLL). O6uuncmoBanu koedinient areporennoctu (KA), TT'E/XC JITTHLL,
TI'E/3XC, TT'E/XC JIIBIL, 3XC/XC JITHIL/XC JITIBI, moka3uuku TI'E-rmoko3noro iaaexcy (TyG)-inaexcy.

Cratuctnunanii ananiz: ANOVA (MicroCal Origin v. 8,0). OTpumaHni MOKa3HWKHA HaBeeH] y BUMIAAl M £ m, a
BiJICOTOK 3MiH TIiCIISl IPOBEICHOTO KYpCYy JIKyBaHHS (CTOCOBHO MOKAa3HHUKIB JI0 JIKyBaHHSA) BH3HAYAIN Y BUIIISII
nenstr (A %, M + m). HaliMeHIn cTaTHCTUYHO 3HAYYIIUM BBaXkai 3HadeHHd p < 0,05.

PesyabTaTu. 3’scoBaHo, 10 BUKOPUCTAHHS CUMBACTATHHY CYIIPOBOKYBAJOCh CTAaTUCTUYHO 3HAYYIIUM 3MEH-
menHsM koateHTparii 3XC, TT'E, XC JITTHIL, KA, TT'E/XC JITIBILI # 3poctanusm ymicty XC JITIBILL i BomHO9ac
He BIUIMBaJIO Ha mokazHuku HbA 1¢, mpenpanmiansHoi nimikemii, [IPI, HOMA-IR, TTE/XC JITTHII, TT'E/ 3XC, 3XC/
XC JITHIL/XC JITIBU] # TyG-inaekcy (TTopiBHSIHO 3 KOHTPOJIEM).

[Ipusnagenns o-3 I[THXKK we cynpoBomkyBanocs 3HauymumMu 3MiHamMu KoHtieHTparii HbA 1c, mpenpanmiansnoi
rrikemii, [P1 it HOMA-IP. [Ipore ®-3 ITHXKK cnpusuin ctarnctudno 3HagynoMy 3uHmwkenHio BMicty TI'E (2,47 +
0,15 mmons/n (o nmikyBanH:) i 1,62 + 0,09 mmons/n (micns mikyBauHs:), (p < 0,001)), KA, TI'E/XC JIITHIL, TTE/
3XC, TI'E/XC JIIIBLL, TyG-ingexcy # migsumensto Bmicty XC JIIIBI (0,78 + 0,03 MMomnb/m (710 JTiKyBaHHS) i
0,90 + 0,05 mmonb/n (micns aikyBauH:), (p < 0,05)).

Buxopucranns cumBactratuny i ©-3 I[THXKK cympoBomkyBanock HalO1IbI BUpa3HUMHU, TIO3UTHBHUMHU, CTaTHC-
TUYHO 3HAYyIMMHU 3MiHaMU noka3HukiB rinepincyninemii (I'TE)/IP (3menmenusm [PI, HOMA-IR) # mimigHOTO
00MiHY. Y KOHTPOJIBHIH TPyl HE BHSIBICHO TTO3UTUBHOT TMHAMIKH BMICTY ITOKAa3HUKIB JITITHOTO OOMiHY, TTapaMe-
tpiB ['IE/IP.

BucnoBku. OTpuMaHi pe3ynsTaTd 0OTPyHTOBYIOTH AOIUTBHICTE KOMOIHOBAHOTO BUKOPUCTAHHS CHMBAaCTaTHHY
1 -3 TOTIHEHACHYECHNX YKUPHUX KHUCIIOT JUIA JIIKyBaHHS (PYHKIIOHAIBHOI CTali KapaioBacKyIIpHOi aBTOHOMHOI1
Helponarii y XBOpUX Ha IIyKPOBUH Aia0eT 2-TO THITY.

Kuro4uoBi ciioBa: iiykpoBwii niabet 2-ro THITY, KapioBacKyIsspHa aBTOHOMHA HEHpOMarisi, IHCyJIiHOBa PE3UCTEHT-
HICTb, JIMITHUHA CIIEKTP KPOBH, CTATUHU, ®-3 TTOTIHCHACHYCHI XUPHI KUCIIOTH, JIIKYBaHHS.
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