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Introduction: In the 20th and 21st centuries, cardiovascular diseases (CVD),

particularly complications associated with atherosclerosis, remain among the leading
causes of death and disability. In many cases, ischemic heart disease (IHD) develops due to
the combined influence of several risk factors, including increased levels of low-density
lipoproteins (LDL) in blood serum. Genetic factors account for approximately 50% of LDL
variability. The onset of IHD is influenced by a complex interaction of hemodynamic,
neurohumoral, metabolic, and other factors [4,8,11].
In recent years, the growing incidence of IHD, increasing mortality rates, and the loss of
work capacity among people of different ages and professions have made this issue not only
a medical but also a social concern [1,4]. It is known that ischemia is accompanied by a
marked increase in lipid peroxidation (LPO), the intensity of which indicates the depth of
metabolic changes in the body (Titeeva G.R., Korovina N.N., 2016). The activation of lipid
peroxidation plays a major role in the pathogenesis of CVD. Lipid peroxidation produces
important intermediates in the biosynthesis of lipoperoxides, prostaglandin E, and
progesterone. The cholesterol nucleus is involved in sterol hydroxylation. Over the past
decade, experimental and clinical studies have confirmed that the formation of IHD is
largely driven by endothelial dysfunction and immune inflammation, which are early
indicators of cardiovascular disease and major contributors to atherothrombosis [3,8,12].

Aim of the Study:To investigate lipid metabolism and lipid peroxidation activity in
patients with IHD undergoing combined hypolipidemic therapy.

Materials and Methods:Diagnosis was made according to the guidelines of the
American College of Cardiology (ACC), American Heart Association (AHA), and the
European Society of Cardiology (ESC). To evaluate disease progression, central and
intracardiac hemodynamics, ECG data, and types and frequencies of arrhythmias were
analyzed.

Chest pain was assessed using a 5-point verbal rating scale (VRS) completed by the
physician based on the patient’s description: 1 point — Discomfort behind the sternum

2 points — Mild pain

3 points — Moderate pain

4 points — Severe pain

5 points — Very severe (crushing) pain
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Total cholesterol (TC), high-density lipoprotein cholesterol (HDL-C), and triglycerides
(TG) were measured using the "Reflotron Plus" biochemical express analyzer (Roche,
Germany). Blood samples were collected after 12 hours of fasting.

LDL-C and very low-density lipoprotein cholesterol (VLDL-C) were calculated using the
W. Friedewald formula:

LDL-C=TC - HDL-C - VLDL-C

VLDL-C=045xTG

The LDL/HDL ratio and atherogenic index (AI) were also calculated using the formula
proposed by A. Klimov: Al = (TC — HDL-C) / HDL-C Monoamine oxidase (MAQO) activity
in blood serum was assessed by A.I. Balakleevsky’s method. Patients underwent standard
clinical, ECG, and radiographic investigations.

A total of 26 patients were examined and divided into 4 groups:

Group I: Control group (15 healthy individuals)

Group II: Stable angina, functional class (FC) I (8 patients)

Group III: Stable angina FC II (10 patients)

Group IV: Stable angina FC III (10 patients)

Results: ECG changes included negative T waves and ST segment inversion in 74% of
patients, and atypical Q waves (with QS complexes) in 12%. According to Kelly B.S., such
signs can occur in up to 50% of cases. Among arrhythmias, ventricular extrasystoles were
found in 48% of patients, and atrial fibrillation in 3.5%. Since dyslipidemia is a major factor
in IHD development [2,8,10,12], clinical and biochemical tests showed that abnormalities in
lipid metabolism are closely associated with the progression of IHD, hypertension (HTN),
and diabetes mellitus (DM).

Table 1. Lipid Spectrum Parameters in the Blood Serum of Examined Patients

I group II group n=8 III group, group iv,
(healthy) n=15 =10 =10

TC 4,4+0,18 5,88+0.1 6,23+0,13 6,47+0,11*
TG 1,37+0,2 1,69+0,06 2,2+0,06* 2,9+0,07*
HDL-C 1,4+0,07 1,21+0,06 0,82+0,04* 0,78+0,03*
LDL-C 2,08+0,13 3.1+0,07 3,5+0,11* 3,8+0,11*
VLDL-C 0.38+0,04 0,43+0,01% 0,78+0,02* 0,96+0,04*
Al 2,14+0,15 3,03+0,07* 3,84+0,11% 4,04+0,22%

Note: *P < 0.05 indicates statistically significant differences compared to the control

During our investigation, the following results were obtained:

group.
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In Group II, the level of total cholesterol (TC) was 5.88+0.1 mmol/L, which represents
a 34.4% increase compared to the control group. The concentration of triglycerides (TG) in
Group Il increased by 11.8% compared to Group L.

The level of high-density lipoprotein cholesterol (HDL-C) in Group II was 1.21+0.06
mmol/L, which is 18.1% lower than in the control group (P <0.05).

Low-density lipoprotein cholesterol (LDL-C) increased significantly to 3.1+0.07
mmol/L, which is a 46.3% rise compared to Group L.

The atherogenic index (AI) in Group II reached 3.03+0.07 units, which is 38% higher
than in the control group (P < 0.05).

In Group III, serum lipid spectrum analysis yielded the following results:

TC was 6.23+0.13 mmol/L, which is 40.2% higher than in the control group and 7.3%
higher than in Group IL

HDL-C levels were 43.1% lower compared to the control group and 26.5% lower than
in Group IL

The Al in Group Il increased by 63.7% compared to Group I and by 25.7% compared
to Group II (see Table 1).

In patients with silent myocardial ischemia, our study found the following changes
in lipid parameters compared to Groups II and III:

TC increased by 66%, TG by 58.3%, LDL-C by 69.2%, HDL-C decreased by 15.9%, The
atherogenic index increased by 82%

Table 2: Average MDA and Catalase Levels in Serum

The group MDA Ca
(nm/1) (earth/land by 10.6)
I-Control of 3.3+0,11 19,5+0,66
II, 4,8+0,16 14,6+0,26
111 6,14+0,18 12,9+0,33
IV 7,41+0.2* 10,5+0,51%

Note: *P < 0.05 indicates statistically significant differences compared to the control group.

MDA levels were 59.8% higher in Groups III and IV than in controls, reaching 7.41+0.2
nmol/mL in Group IV (78.2% higher). Catalase activity, representing antioxidant defense,
was significantly reduced —by 45.7% compared to controls.

Analysis: Dyslipidemia remains a key contributor to IHD. Changes in lipid profile were
observed even in early-stage angina. Increased cholesterol, LDL-C, decreased HDL-C, and
intensified lipid peroxidation with suppressed antioxidant defense were evident.
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The most pronounced changes in lipid metabolism and MDA levels were observed in

Group

s III and IV, confirming the link between dyslipidemia and disease severity. In

patients with FC III stable angina, both lipid peroxidation and cholesterol levels were
significantly elevated, indicating progressive oxidative stress, potentially worsening the

course

of atherosclerosis, IHD, HTN, and DM.

Conclusion: Patients with IHD exhibited significant changes in lipid spectrum and
increased lipid peroxidation. The pathology was marked by clear dyslipidemia: elevated
TC, TG, LDL-C, Al, and decreased HDL-C. Correlation analysis confirmed a direct
relationship between LPO activity and lipid spectrum abnormalities.
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