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Metabolic disorders can occur at all levels of biological organization - from molecular and cellular to 

the level of the organism as a whole. These changes may result from disruptions in hormonal 

mechanisms, actions of pathogenic factors, or infections. Primary metabolic disorders are the basis 

of many diseases, such as diabetes, obesity, and atherosclerosis, while secondary disorders 

accompany most pathological processes. Disruption of lipid metabolism leads to changes in their 

functions and the development of pathological processes, such as dyslipoproteinemia, and also 

contributes to the development of atherosclerosis. Various intracellular infectious agents play a 

significant role in the development of dyslipoproteinemias and atherosclerosis, for example, 

chlamydia can alter the lipid metabolism in macrophages under the influence of low-density 

lipoproteins, leading to the formation of 'foam-like' cells. This, in turn, contributes to the development 

of atheromatous plaques-a favorable environment for chlamydia, where it can survive for an extended 

period and trigger immunopathological mechanisms. 
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Introduction 

The treatment of inflammatory diseases, 

both infectious and aseptic, continues to be a 

prominent research topic in clinical medicine. 

Numerous studies on the inflammatory process 

have identified its vascular component as a 

universal protective reaction to harmful 

influences. At the same time, it is noted that this 

process can have both protective effects against 

the inflammatory syndrome and damaging 

effects on the patient's organs and systems [1, 3]. 

Therefore, inflammation should be viewed in the 

context of a universal protective reaction, namely 

the systemic inflammatory response syndrome. 

Acute and chronic inflammation. Acute 

inflammation is characterized by an intense 

progression and resolution, usually within one to 

two weeks (depending on the damaged organ or 

tissue, the degree and scale of their alteration, the 

body's reactivity); with moderately pronounced 

tissue alteration and destruction, exudative and 

proliferative changes at the injury site, 

characterized by a normergic inflammation 

response (Figure 1). 

 
Figure 1. Characteristics and consequences of acute and chronic inflammatio: demonstrating the activation of epithelial 

cells by allergens, viruses, bacteria and pollutants. 

In its hyperergic flow, alteration and 

destruction of tissues dominate at the site of 

inflammation. Chronic inflammation can 

originate primarily or secondarily. If 

inflammation becomes protracted following an 

acute period, it is designated as "secondary 

chronic". Inflammation that is initially persistent, 

sluggish, and prolonged is termed "primarily 

chronic". Chronic inflammation, characterized 

by a high presence of mononuclear phagocytes 
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and lymphocytes at the inflammation site 

(including specific forms in various infectious 

diseases) is termed as mononuclear-infiltrative. 

Chronic inflammation is marked by several 

characteristics, including the formation of 

granulomas (for example, with tuberculous, 

brucellosis, or syphilitic inflammation); 

infiltration at the inflammation site by various 

types of leukocytes, predominantly monocytes 

and lymphocytes, and the formation of a fibrous 

capsule (for example, in the presence of a foreign 

body in the tissue or the deposition of calcium 

salts), and the development of necrosis at the core 

of chronic inflammation site (Figure 2). 

 
Figure 2. Infiltration of the focus of inflammation by various types of leukocytes. Origin of macrophages. (a) 

Circulating monocytes are primarily derived from committed progenitor cells in the bone marrow (derived from HSC), 

which migrate to peripheral blood. Monocytes extravasate through blood vessels when recruited as part of tissue 

homeostasis or injury events, where they subsequently differentiate into monocyte derived macrophages. (b) In contrast, 

tissue resident macrophages are derived in utero in the yolk sac and populate tissues such as the brain (microglia), liver 

(kuppfer cells) and the heart.

The causes of chronic inflammation are 

diverse and can be categorized into several 

groups: various forms of phagocytic 

insufficiency; prolonged stress and other 

conditions that lead to increased concentration of 

catecholamines and glucocorticoids in the blood. 

These groups of hormones suppress the 

processes of proliferation, maturation and 

activity of phagocytes, potentiate their 

destruction. 

Recent years have witnessed a notable 

increase in the incidence of chronic 

inflammatory diseases of the reproductive 

system in Ukraine. 

There are many diseases in this category, 

attributed to a wide variety of pathogens and 

possible localizations of cells; thus, 

inflammation can occur in any organ of the 

reproductive system. Without proper treatment, 

the pathology may become chronic and 

potentially lead to serious complications, 

including infertility and systemic intoxication. 

A diverse range of microorganisms 

directly cause inflammatory diseases of the 
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genital system. This is basically a group of 

sexually transmitted infections: trichomonads, 

gonococci, chlamydia, ureaplasma, mycoplasma, 

herpes viruses, cytomegalovirus, papilloma 

virus. The causative agents include various types 

of staphylococci (such as golden, epidermal, 

pyogenic), group B streptococci, Escherichia 

coli, proteus vulgaris, enterococci, Klebsiella, 

anaerobic bacteria (including bacteroids, 

peptococci, peptostreptococci), gardnerella, 

yeast-like fungi of the genus Candida, 

actinomycetes, among other microorganisms. 

Pelvic inflammatory diseases constitute a 

significant social problem, owing to their direct 

impact on the reproductive health and quality of 

life of women. 

In these diseases, the primary etiological 

factor is infectious, predominantly represented 

by pathogens of sexually transmitted infections. 

Of particular concern is the recent widespread 

emergence of multiresistant L-forms of bacteria, 

which exhibit altered biological properties due to 

the uncontrolled use of antibiotics and hormonal 

drugs (Figure 3). 

 
Figure 3. Model showing L-form switching as a 

mechanism for the recurrence of bacterial infections. 

Bacteria causing UTI are treated with cell-wall-targeting 

antibiotics. This leads to elimination of the cell wall and 

emergence of L-forms, which are not detectable by 

standard clinical culture methods. Following antibiotic 

treatment the bacteria can regenerate the wall and 

potentially cause recurrence of a full-blown infection. 

The violation of the macroorganism's 

immune protection mechanisms plays a key role 

in the generalization of the infectious process and 

its subsequent spread to the upper parts of the 

genital tract [3]. During immunoinflammatory 

processes, a lipid imbalance occurs, which can be 

caused by an imbalance between the pro- and 

antioxidant systems [2]. Specifically, the role of 
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intracellular infectious agents in the development 

of dyslipoproteinemias and atherosclerosis has 

been established [4]. 

Thus, chlamydia can alter lipid 

metabolism in macrophages under the influence 

of low-density lipoproteins, leading to the 

formation of "foam-like" cells. This process, in 

turn, contributes to the formation of 

atheromatous plaques - a favorable environment 

for chlamydia to survive for extended periods 

and trigger immunopathological mechanisms 

[5]. In the course of research, it was established 

that a low level of high-density lipoprotein 

cholesterol (HDL) is a risk factor for the 

development of atherosclerosis [6, 7]. The 

prevailing explanation for the inverse 

relationship between HDL concentration and 

atherosclerosis development is HDL's role in 

the reverse transport of cholesterol (Figure 4).  

 
Figure 4. HDL-mediated reverse cholesterol transport. Cholesterol efflux: macrophages localize to fat deposits on the 

walls of blood vessels, forming lipid laden foam cells — both foam cell and hepatic ABCA1 contribute to HDL 

formation. 

In this process, HDL assists in removing 

excess cholesterol (CHOL) from cells and 

transporting it to the liver for further catabolism. 

However, some properties of HDL, such as 

antioxidant, anti-inflammatory, anti-thrombotic 

and others, may contribute to its atheroprotective 

role. Conversely, chronic inflammation, a 

hallmark of atherosclerosis can result in the loss 

of HDL's protective properties and even lead to 

the emergence of HDL with altered 
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characteristics. These altered HDLs are termed 

dysfunctional (Figure 5). 

 
Figure 5. Dysfunctional HDL and cardiovascular disease. Altered lipid composition, protein components, and sizes 

result in dysfunctional HDL. Decreased cholesterol efflux from macrophages, antioxidant and anti-inflammatory 

capacity, and endothelial protective function of HDL induce atherosclerosis and cardiovascular diseas.

Therefore, the purpose of our study was 

to investigate the state of lipid metabolism, the 

nature and types of dyslipoproteinemias, their 

correlation with nonspecific reactivity, and the 

alteration of these properties under conditions of 

systemic inflammation. This investigation is 

crucial for understanding the progression, 

complication development, and treatment 

effectiveness of infectious inflammatory diseases 

of the genital system. 

Experimental part 

Methods of studying lipid metabolism 

and assessing the type of dyslipoproteinemia. 

Total cholesterol content was determined using 

the spectrophotometry method, employing 

reagent sets of the «Filisit diagnostics», Dnipro. 

The presence of chylomicrons and very low-

density lipoprotein cholesterol (VLDL) was 

determined by imaging the sample post-exposure 

to blood plasma at a temperature of 0°-+4° C, the 

concentration of low-density lipoprotein 

cholesterol (LDL) was determined according to 

the method of Burshtein and Samai [8]. High-

density lipoprotein cholesterol (HDL) 

concentration was measured using a reagent set 

from company "Cormay", and triglycerides were 

assessed using a reagent set from "Lahema", 

Czech Republic. Phenotypes for 
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dyslipoproteinemias were verified following the 

methodological recommendations for the 

diagnosis of cardiovascular diseases (Figure 6). 

 
Figure 6. Phenotypes of Cardiovascular Diseases. Cardiovascular diseases (CVDs) are a large group of diseases and 

have become the leading cause of morbidity and mortality worldwide. 

The intensity of lipid peroxidation was 

assessed by the concentration of 

malondialdehyde (MDA), determined through 

reaction with thiobarbituric acid [9].  

All the individuals examined underwent a 

general clinical blood test [10]. The counts of 

erythrocytes, leukocytes, and platelets were 

determined using Goryaev's counting chamber. 

The concentration of hemoglobin in the blood, as 

well as the color indicator, were determined. 

Blood cells in smears were morphologically 

studied using the Romanovsky-Giemsa staining 

method. The leukogram was calculated using a 

unified method, and the erythrocyte 

sedimentation rate (ESR) was determined. 

Additionally, cytochemical indicators of 

leukocytes in blood smears were examined. The 

myeloperoxidase activity of polymorphonuclear 

leukocytes was assessed using the Graham-

Knollie method [11], while the content of 

cationic proteins (CP) was determined according 

to V.G. Shubich's method, and the average 

cytochemical coefficient was calculated. 

To assess monocyte (MON) activity, the 

activity of the naphthyl acetate esterase enzyme 

was determined using the Leffler method [12]. 

The percentages of positively reactive cells, as 

well as esterase-positive lymphocytes (likely T 

cells), within the total lymphocyte pool were 

calculated. Insight into the state of the body's 
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systemic non-specific reactivity can be gained by 

analyzing both the quantitative and qualitative 

indicators of leukocyte composition and 

erythrocyte sedimentation rate (ESR). Using 

leukogram parameters enables the evaluation of 

leukocyte indicators, which hold diagnostic and 

prognostic value. These indicators facilitate the 

assessment of the immune system's effectiveness 

and the level of immunological reactivity, crucial 

in forming non-specific adaptive reactions [10] 

Integral hematological indicators can change 

during the pre-pathological period, or in the early 

stages of the disease, a phase where preventive 

measures to regulate protective reactions are 

most effective. Additionally, formalized 

integrative indicators may change in cases of a 

sluggish, chronic disease course, even when 

general blood analysis indicators remain within 

normal value ranges. Furthermore, employing 

calculated indicators allows for a preliminary 

assessment of the activity within the non-specific 

reactivity system, bypassing the need for 

complex additional examinations. Integral 

indicators were computed based on leukogram 

data and peripheral blood erythrocyte 

sedimentation rate using mathematical formulas. 

The calculation of integral formalized indicators 

for peripheral blood leukograms was performed 

using a specialized computer program. 

LD - leukocyte shift index, LG - 

lymphocyte-granulocyte index, LESR - 

lymphocyte and ESR ratio index, LER - 

lymphocyte and eosinophil ratio index, LMR - 

lymphocyte and monocyte ratio index, NLR - 

neutrophil and lymphocyte ratio index, NMR - 

neutrophil index and monocyte ratio index, GI - 

general index (Figure 7). 

 

 

Figure 7. A schema of the inflammation-related markers 

adopted in the present study. As systemic inflammatory 

factors, we chose 4 parameters (neutrophil, lymphocyte, 

platelet, monocyte). 

Clinical Characteristics of Patient 

Examinations: The study included 95 clinically 

healthy individuals (50 men and 45 women) and 

180 patients with chronic non-specific 

inflammatory diseases of the genital organs. The 

clinical condition of patients was evaluated based 

on a survey, collection of complaints, medical 

history, and examination of the genital skin and 

women's vaginal mucosa using a gynecological 

mirror. The clinical examination of patients and 

collection of biomaterials for the laboratory 
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survey were conducted by dermatovenerologist 

I.O. Lankina at City Hospital №6 in Zaporozhye.  

The control group (K) comprised 95 

clinically healthy non-donor individuals, 

including 50 men and 45 women (Table 1). The 

age distribution was as follows: 18-28 years - 30 

individuals, 29-39 years - 35 individuals, and 41-

50 years - 30 individuals. The study group 

included 162 patients with chronic nonspecific 

inflammatory diseases of the genital organs, 

comprising 83 men and 79 women. (Table 1). 

The age distribution among the patients was as 

follows: 18-28 years - 60 individuals, 29-39 

years - 58 individuals, and 40-50 years - 44 

individuals. 

Table 1. Distribution of surveyed individuals by age and 
sex. 

 

Results and discussion 

Lipoproteins are complex particles, 

featuring a central core containing cholesterol 

esters and triglycerides, and are surrounded by 

free cholesterol, phospholipids, and 

apolipoproteins, that facilitate their formation 

and function. Plasma lipoproteins are categorized 

into seven classes, differentiated by size, lipid 

composition, and apolipoproteins (chylomicrons, 

chylomicron remnants, VLDL, IDL, LDL, HDL, 

and Lp (a). Chylomicron remnants, VLDL, IDL, 

LDL, and Lp (a) are pro-atherogenic, whereas 

HDL is anti-atherogenic.(Figure 8). 

 
Figure 8. Plasma lipoproteins. CM-chylomicrons, VLDL-

very low density lipoprotein, IDL-intermediate density 

lipoprotein, LDL-low density lipoprotein, HDL-high 

density lipoprotein, Lp(a)-lipoprotein(a),  

In the study of the lipid spectrum in the 

blood plasma of patients with chronic 

inflammation of the reproductive system, 

significant differences were noted compared to 

the indicators of clinically healthy individuals. In 

the third group, the concentration of total 

cholesterol in the blood plasma of affected 

women was 1.2 times higher (p<0.05) than in the 

control group (Table 2). 

It is noteworthy that the increase in blood 

plasma cholesterol concentration in both affected 

women and men corresponded with the patients' 

rising average age in the groups, a trend not 

observed in the control group. The visual 

identification of chylomicrons in the blood 

plasma of patients from both genders in the 2nd 

and 3rd groups was notably more frequent (9 out 

Group К1 К2 К3 1 2 3 
Age 

(year) 
18-
28 

29-
39 

40-
50 

18-
28 

29-
39 

40-50 

Men 15 20 15 28 30 25 
Women 15 15 15 32 28 19 
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of 58 and 10 out of 54, respectively) compared to 

the control group (1 out of 35). The frequency of 

visually detecting very low-density lipoprotein 

cholesterol (VLDL) in the blood plasma of both 

female and male patients in the 1st group (5 out 

of 64) showed an increasing trend. In the 2nd (12 

out of 58) and 3rd (22 out of 44) groups, this 

frequency was significantly higher (p<0.05) than 

in the control group (1 out of 30 and 0 out of 35, 

respectively). 

The level of LDL in the blood plasma of 

women of the 1st and 2nd groups tended to 

increase, and in the women of the 3rd group it 

was 1.4 times higher (p<0.05) than in K. 

It is noteworthy that the LDL content in 

the blood plasma of women correlated positively 

with the increase in the average age within the 

group. There were no changes in the 

concentration of LDL in the blood plasma of sick 

men. In the third group, affected women 

exhibited a significant decrease in HDL 

concentration in blood plasma, by 1.4 times 

(p<0.05). No significant changes in HDL 

concentration were observed in male patients 

across all three age groups.  

In affected women, the concentration of 

triglycerides (TRIG) in blood plasma rose with 

increasing average age. Specifically, in women 

of the 2nd and 3rd groups, this increase was 

significant, at 1.3 times (p<0.05). For men in the 

2nd group, a 1.2-fold increase (p<0.05) in TG 

concentration in blood plasma was observed 

compared to the control group. Similarly, in 

patients of group 3, the increase was significant, 

at  1.3 times (p<0.005) (Table 2). 

Table 2. Lipid spectrum of blood plasma of patients with chronic nonspecific inflammation of the reproductive system 

Group CMs)n LDL n 
LDL, 
mmol*l-1 

HDL, 
mmol*l-1 

CHOL  
mmol*l-1 

TRIG 
mmol*l-1 
 

MDA, 
μmol*l-1 
 

К1 
M 0 0 3,42±0,29 1,35±0,11 4,70±0,51 0,98±0,07 3,88±0,31 

W 0 0 2,83±0,37 1,33±0,14 4,13±0,41 1,25±0,12 3,18±0,36 

К2 
M 0 0 3,85±0,40 1,40±0,15 5,20±0,54 1,23±0,5 4,02±0,38 

W 0 0 3,09±0,27 1,37±0,13 4,52±0,38 1,27±00,7 3,21±0,33 

К3 
M 0 0 3,69±0,32 1,75±0,20 5,45±0,43 1,35±0,12 4,0±0,34 
W 0 0 3,31±0,29 1,40±0,29 4,60±0,33 1,33±0,15 3,26±0,30 

1 
M 0 2 3,90±0,31 1,32±0,18 5,25±0,58 1,29±0,09 4,92±0,21* 
W 0 3 3,34±0,61 1,60±0,14 4,99±0,32 1,45±0,15 3,84±0,33 

2 
M 4* 5* 4,17±0,55 1,28±0,19 5,45±0,44 1,42±0,08 6,41±0,73* 

 
W 

5* 9* 3,90±0,38 1,44±0,05 5,44±0,62 1,62±0,12* 5,23±0,44* 

3 
M 5* 12* 4,12±0,44 1,20±0,07 5,32±0,47 1,58±0,06* 6,47±0,71* 
W 5* 10* 4,49±0,23* 1,02±0,12* 5,51±0,45* 1,68±0,05* 5,93±0,62* 

Notes. 

1 n - the number of positive results; 

2*- p<0.05, the reliability of the differences in comparison with the control group: 
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Analysis of features of dyslipoproteinemia 

types. 

In analyzing the types of 

dyslipoproteinemias (DLP) among the examined 

subjects, it was found that DLP, predominantly 

type II, was frequently detected in male patients 

of the 1st group (youngest age), with types IIb 

and III observed in isolated cases (Table 3). In 

female patients of the 1st group, types IIa, IIb, 

and III DLP, known for their high atherogenicity, 

were identified in isolated cases. 

Type IIa dyslipoproteinemia was 

significantly more common in men of the 1st 

group (7 out of 22) (p<0.05) compared to women 

(1 out of 38), likely attributable to the higher 

estrogen levels in women aged 18-28 years IIn 

the 2nd group (average age), type IIa DLP (18 

out of 58) was more prevalent in both men and 

women compared to controls (0) (p<0.05), with 

types IIb and III occurring in isolated cases. Type 

V dyslipoproteinemia was observed in several 

instances, being significantly more frequent in 

women (5 out of 28) (p<0.05) than in the 1st 

group and controls (0). 

 

Table 3. Peculiarities of dyslipoproteinemia types in patients with chronic nonspecific inflammation of the reproductive 
system 

Group 

Number 
of people 

in the 
group 

Number of 
persons 
without 

DLP 

Number of persons with DLP 

ІІа 
type 

ІІв 
type 

 
III type 

IV 
type 

 

V 
type 

 

К 
M 50 50 - - - - - 
W 45 45 - - - - - 

1 
M 22 12 7* 2 1 - - 
W 38 33 1* 3 1 - - 

2 
M 30 13 11 2 1 - 3 
W 28 12 7* 3 1 - 5^ 

3 

 
M 

22 2 3* 7* 5* - 5^ 

 
W 

22 5 3* 5* 3 2 4^ 

Notes: 
1.* - p<0.05 reliability of differences, in comparison with K 
2. ^ - p<0.05 in comparison with the control group and group 1. 

A significant increase in the level of 

MDA was observed in sick women of the 2nd 

and 3rd groups and in sick men of all groups: in 

men of the 1st group by 1.3 times (p<0.05), and 

in the 2nd and 3rd groups - 1.6 times; in women 

of the 2nd and 3rd groups - 1.6 times (p<0.05). 

In the 3rd group of patients (the oldest age 

group), type IIa DLP was observed significantly 

less frequently (6 out of 44) (p<0.05) compared 

to the 2nd group (18 out of 58), in both men and 

women. At the same time, DLP II в (12 out of 44) 

and III (8 out of 44) types were found more often 

in both men and women of the 3rd group than in 

K.  DLP type V in the 3rd group of patients was 

found significantly more often (9 out of 44) 

(p<0.05) than in the 1st group and K (0). Two 

women of this group were also diagnosed with 

DLP type IV. 
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 The analysis of hypercholesterolemia (H) 

prevalence among patients, based on gender and 

age, revealed the following findings (Table 4). 

 Table 4. The frequency of hypercholesterolemia based on 

gender and age of patients 

Gr
ou
p 

Number of examined persons 
M W 

The 
total 
num
ber 
of 

With H 

The 
total 
num
ber 
of 
 

With H 

With a 
subnorm
al level 

of 
CHOL 

With 
a 

high 
level 

of 
CHO

L 

With 
a 

subn
orma

l 
level 

of 
CHO

L 

With a 
high 

level of 
CHOL 

1 28 5 3 36 11 1 
2 30 20* 3 30 9 2 
3 25 12 4 29 9 1 

Note. * - p<0.05 in comparison with all other groups; 

We observed an increased detection 

frequency of DLP, including DLP with high 

atherogenicity, corresponding to the increasing 

age of patients. 

The number of affected women with H 

across all age groups was consistent, comprising 

29 out of 95 with a subnormal level of CHOL, 

and 4 out of 105 with a high level of CHOL.  

In the 1st group of men (youngest age), H 

with a subnormal level of CHOL was observed 

less frequently (5 out of 28) compared to the 

other groups. In men, the frequency of H with a 

subnormal level of CHOL was significantly 

higher in the 2nd (20 out of 30) and 3rd (12 out 

of 25) groups than in the 1st group. H with a high 

level of CHOL was consistent across all male 

groups (10 out of 83), exceeding that in women. 

Among the reasons for the high frequency of H 

in men, particularly in the 2nd group, are factors 

such as lifestyle, nutrition, and sexually 

transmitted infections. 

  Correlation relationships of indicators of 

the general reactivity of the body of the examined 

persons and lipid metabolism (Figure 9). 
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Figure 9. Overview of reactions involved in lipid metabolism. Metabolites are shown in black. Enzymes in red were 

upregulated, whereas enzymes in blue were downregulated. 

  A correlational analysis was conducted 

on indicators characterizing nonspecific 

reactivity and lipid metabolism in patients with 

chronic inflammation of the reproductive system. 

Strong direct correlations between the 

content of LDL in blood plasma and the 

percentage of α-naphthyl acetate esterase 

(ANAE)-positive cells in circulating MON (r = 

0.54), LESR (r = 0.81), LG (r = 0.65), GI (r = 

0.76), as well as strong inverse correlations of 

LDL content and LD (r = -0.71), NLR (r = -0.77), 

(р<005) (Table 5). 

 Thus, the increase in LDL content in the 

blood plasma of patients was associated with the 

predominance of MON in the macrophage 

phagocytosis system and the cellular components 

of specific immune mechanisms. 

Regarding the content of total CHOL, 

there were strong direct correlations of this 

indicator with the percentage of positive-reacting 

ANAE cells in circulating LYM (r = 0.90) and 

MON (r = 0.75), LESR (r = 0.83), LG (r = 0.87), 

GI (r = 0.91), and inverse with the average 

cytochemical coefficient of myeloperoxidase 

(MPO) (r = -0.79) and CP (r = -0.53) of 
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circulating polymorphonuclear leukocytes 

(PMNs), LD (r = -0.89), LMR (r = -0.94), NLR 

(r = -0.60), (р<0.05). 

This means that the increase in the level 

of total cholesterol also occurred in parallel with 

the advantage of the MON-macrophage link in 

the phagocytosis system against the background 

of reduced phagocytic activity of circulating 

PMNs and the advantage of the cellular link in 

the mechanisms of specific protection. 

HDL content was strongly directly 

related to the average cytochemical coefficient of 

myeloperoxidase MPO (r = 0.52) of circulating 

PMNs, LD (r = 0.79), NLR (r = 0.85), NMR (r = 

0.53) and conversely - with the percentage of 

positive-reacting ANAE cells circulating LYM (r 

= 0.63) and MON (r = -0.56), LESR (r = -0.74), 

LG (r = -0.70), GI (r = -0.76), (р<0.05). 

        Therefore, it can be thought that the 

decrease in HDL content was also parallel to the 

superiority of the MON-macrophage link in the 

phagocytosis system against the background of 

reduced phagocytic activity of circulating PMNs 

and the advantage of the cellular link in the 

mechanisms of specific protection. 

The presence of strong and moderate 

direct correlations between TG content in blood 

plasma and LESR (r = 0.65), as well as inverse 

correlations between TG concentration and NLR 

- (r = -0.50) were determined. 

 

 

 

Table 5. Correlation coefficients of indicators of 

nonspecific reactivity and lipid metabolism in patients 

with chronic nonspecific inflammatory process of the 

reproductive system 

Indicator, unit of 
measurement 

LDL 
mmol.l-1 

CHOL 
mmol.l-1 

HDL, 
 mmol.l-1 

The average 
cytochemical 
coefficient of 
MPO of 
circulating PMNs 
 

-0,30* -0,79* +0,52* 

Percentage of 
positive-reacting 
ANAE cells in 
circulating LYM 

+0,44* +0,90* -0,63* 

Percentage of 
positive-reacting 
ANAE cells in 
circulating  МОN 
 

+0,54* +0,75* -0,56* 

 
LD 

-0,71* -0,89* +0,79* 

 
LESR 

+0,81* +0,81* -0,74* 

 
LG 

+0,65* +0,87* -0,70* 

 
GI 

+0,76* +0,91* -0,76* 

 
NLR 

-0,77* -0,94* +0,85* 

 
NМR 

-0,21 -0,60* +0,53* 

Note. * - p<0.05. 

The analysis to determine the correlation 

between non-specific body defense indicators in 

patients with chronic inflammation affected by 

various sexual infections and lipid metabolism 

metrics revealed a robust, direct correlation. This 

was evident in the blood plasma concentrations 

of CHOL and MDA, which were strongly and 

positively correlated with the percentage of 

ANAE-positive cells (r = +0.93 and +0.90), 

circulating MON (r = +0.93 and +0.90), and 

inversely correlated with circulating LYM (r = 

+0.84 and +0.90), LG (r = +0.83 and +0.81), and 



FRENCH-UKRAINIAN JOURNAL OF CHEMISTRY (2023, VOLUME 11, ISSUE 02)  

91 

 

GI (r = ±0.92 and +0.92). Furthermore, a strong 

inverse relationship was observed with NLR (r = 

-0.83 and -0.81) and NMR (r = -0.61 and -0.57). 

(Table 6). 

Table 6. Correlation coefficients of indicators of nonspecific reactivity and lipid metabolism in patients with various 

types of sexually transmitted infections 

Indicator, unit 
of measurement 
 

Percentage of positive-
reacting ANAE cells 
in circulating  МОN 

 
 

Percentage of 
positive-reacting 
ANAE cells 
in circulating LYM 

LG GI NLR NМR 

CHOL 
mmol.l-1 

+0,93* +0,84* +0,83* +0,92* -0,83* -0,61* 

MDA, 
mmol.l-1 

+0,90* +0,90* +0,89* +0,92* -0,81* -0,57* 

Note. * - p<0.05. 

Thus, the enhancement of atherogenic 

properties of the blood plasma of patients with 

chronic inflammation of the reproductive system 

was associated with the superiority of the МОN-

macrophage link in the system of phagocytosis 

and the cellular link of specific protection. 

Conclusions 

In patients with non-specific 

inflammation of the reproductive system, there 

are established violations of LP metabolism: in 

women of the third older age group, a 1.2-fold 

increase in total cholesterol concentration was 

observed. Additionally, an increased frequency 

of chylomicronemia in the second and third 

groups was noted in patients of both sexes (9 out 

of 58 and 10 out of 44), the presence of VLDL 

(14 out of 58 and 22 out of 44 ) in comparison 

with K, an increase in the concentration of TG by 

1.3 times, MDA by 1.6 times, in the older group 

of sick women – an increase in the level of LDL 

by 1.4 times and a decrease in the level of HDL 

by 1.4 times (p<0, 05).  

In both female and male patients, the total 

frequency of DLP with a high risk of 

atherogenesis increased according to age: 15 

cases out of 60 occurred in the younger group, 25 

out of 58 in the middle group, and 26 out of 44 in 

the older group (р<0.05). DLP IIa type was more 

often detected in men of the younger (7 out of 22) 

and middle (11 out of 30) groups compared to the 

older (3 out of 22) group (p<0.05) and in patients 

with chlamydia (7 out of 28) and viral infection 

(5 out of 19) (p<0.05), in comparison with 

patients of other groups  The summarized data of 

the correlation analysis allow us to assume that 

the increase in atherogenic properties of the 

blood plasma of patients with chronic 

inflammation occurred together with damage to 

the vascular endothelium.(Figure 10).  
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Figure 10. Local action on the vascular network in acute inflammation. Activated mast cells release 

inflammatory mediators, which then cause changes in the vascular endothelium. Some of these mediators directly act on 

smooth muscle cells, contributing to the expansion and permeability of blood vessels. 

These disturbances occurred in parallel 

with the superiority of the MON-macrophage 

link of phagocytosis against the background of 

reduced activity of neutrophils 

Correlation analysis of indicators 

characterizing lipid metabolism and non-specific 

reactivity in patients with chronic inflammation 

allowed us to establish that the increase in the 

level of atherogenic lipoproteins and MDA with 

a parallel decrease in the concentration of anti-

atherogenic HDL occurs in accordance with the 

superiority of the MON-macrophage link in the 
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system of phagocytosis and the cellular link 

specific protection. HDL content was strongly 

directly related to the average cytochemical 

coefficient of myeloperoxidase MPO (r=0.52) of 

circulating PMNs, LD(r=0.79), NLR (r=0.85), 

NMR (r=0.53) and conversely - with the 

percentage of positive-reacting ANAE cells 

circulating LYM (r=0.63) and MON (r= -0.56), 

LESR (r= -0.74), LG (r= -0.70), GI (r= -0.76), 

(р<0.05). 
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