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Abstract
Dilatational cardiomyopathy (DCM) is a disease with polymorphic clinical manifestations.

The most likely cause of DCM development is considered to be a viral infection, in particular
associated with Coxsackie viruses (B1, B2), as well as with influenza viruses type A, herpes
simplex, cytomegalovirus and, in some cases, with the human immunodeficiency virus.
Patients with DCM are found to have various immunological disorders, the wide spectrum and
heterogeneity of which indicate that various mechanisms may be involved in the pathogenesis
of this disease. As is known, viral and bacterial infections can lead to damage to blood vessels
and myocardium in humans and experimental animals, which is accompanied by a change in
immunological reactivity macroorganism. In this case, disorders in the immune system may
develop, causing the addition of a secondary infection. This is most clearly manifested in the
syndrome of acquired immunodeficiency of the human being (AIDS), in which the development
of a secondary infection caused by bacteria, fungi, protozoa and viruses is observed. Patients
with immunological deficiency can become infected with low-virulence microorganisms, which
are normally commensals. Immunological disorders in patients with DCM are characteristic of
the syndrome of immunological deficiency (SID), which is caused by mucosuppressive factors,
including viruses and parasites.
This work is devoted to the study of bacteremia and bacteriuria in patients with DCM.
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Introduction

Material and methods

From 2018 to 2023, 37 patients with DCM (34 men and 3 women) aged 17 to 58 years (mean 40.9#11.4
years) were examined. The diagnosis of DCM was made based on anamnesis, clinical and laboratory
examination and was established in the presence of cardiomegaly, dilation of the heart cavities and
myocardial changes according to X-ray, electro- and echocardiographic examination. The diagnosis was
also confirmed using ventriculo- or coronary angiography with myocardial biopsy in 9 patients and at
autopsy in 5 patients with DCM.

Venous blood and urine were tested for the presence of bacteria in

within 48 hours from the moment the patient was admitted to the clinic, before performing probing and
catheterization of the vessels and cavities of the heart in 35 of 37 patients with DCM. In 9 patients, blood
was tested for bacteria 3-13 days (8.5-1.4 days) after the start of intravenous treatment. 8 patients were re-
examined after 9 months - 2.3 years.

Table No. 1 Characteristics of bacteria isolated from the blood of patients

Family, genus, species of bacteria Number of strains
abs. %
1. Neisseriaceae: Moraxella, | 12 (8.4) 24

phenylpyruvica, M-4 Moraxella-like

2. Micrococcacea: staph aureu, staph | 16(2,7.2,1,1) 32
epidermidis , staph xyios , staph

saprophyticus , Micrococcus Spp

3. Enterbaceriaceae: e nterbaceriaceae | 7(1,2,2,2,) 14

aerogenes, enterobacteriaceae agglomerans,
enterbaceriaceae cloacae

4. Pseudomoadaceae: Ps.stutzeri,Ps .| 3(2,1) 6
dimminita
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5. Streptococcoceae: Enteroccoceae faecium | 1 1
6. Mycoplasma-like 9 18

Bacteria were incubated under aerobic and anaerobic conditions (in an atmosphere of 5% CO2 and 95%
air) at 37 and 22 °C. Difco media were used to grow L-forms of bacteria Lab": AC - medium, PPLO - agar
Blood Agar Base with and without addition of 10% erythrocyte mass of human blood group O(l). Bacteria
were typed according to their morphological, cultural and biochemical properties determined using
microbiological test systems "API- Staph” "API-20E", "API-20A". Patients' sera were stored at 70 degrees
C for no more than 6 months before testing. Antibody titer and bacterial autostrain were determined in the
agglutination reaction.

Results and discussion

On admission to the clinic, no clinical signs of bacterial infection were detected in patients with DCM.
Body temperature, heart rate, respiratory rate, and blood pressure were within normal limits. The total
number of leukocytes was also within normal limits, amounting to 5962 +(-)1036 per 1 mm3, but some
hematological indices were altered. Moderate neutropenia within 10-15% was observed in 64% of patients,
lymphocytosis in 14%, and eosinophilia in 19%. The source of bacteremia in the patients was not identified.
A comparative analysis of various morphological forms of bacteria circulating in the blood of patients
showed that 82% of them had bacteria in the vegetative form circulating in their blood, i.e. potential
pathogens. In addition to bacteria in the vegetative form, the L-form of bacteria was found in the blood of
patients. Basically, the L-form of bacteria circulates in combination with the vegetative form (63%). In
18% of patients, only the L-form of bacteria was found in the blood, similar in cultural properties to
mycoplasmas.

To determine the taxonomic position of L-forms of bacteria, they were transformed into a vegetative form
by passaging on nutrient media.

Transformation of 18 (66.6%) of 27 cultures isolated from the patients' blood was achieved. The duration
of the transition of L-forms into vegetative cells ranged from 5 days to 10 months (99 days on average). L-
forms of bacteria incapable of transition into vegetative cells grew well on PPLO- agar, a selective medium
for mycoplasmas, and by their biochemical properties belonged to the Mycoplasmataceae family and the
Mycoplasma genus. The genus and species of bacteria circulating in the vegetative form corresponded to
the genus and species of bacteria transformed from L-forms in 92.8% of the strains studied.

Typing of bacteria by biochemical properties made it possible to identify various microorganisms in the
blood of patients (Table 1). A total of 50 bacterial strains were isolated from the blood of 37 patients with
DCM. Polymicrobial infection was observed in 7 (18.9%) patients. The following bacterial combinations
were identified: Staphylococcus aureus ¢ Enterobacter agglomerans; Staphylococcus epidermidis ¢
Micrococcus spp.; Enterobacter cloaca e ¢ Micrococcus spp. and Staphylococcus epidermidis.

Table No. 2

Characteristics of recurrent bacteremia

Sick Survey period Genus, species of bacteria

Hasan In 2 years, 3 months M-4 Moraxella-like, Pseudo-
monas stutzeri , L- shape
Enterobacter agglomerans , L-
Malika In 1 year, 9 months Staph. xylosis
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Stanh . lentus

Enterobacter

agglomerans

Batir In 1 year Staph. aureus, L- form
Yersinia

pzeudotuberculosis

Moraxella phenylpyruvica, L- form
Murad In 9 months Enterobacter cloaceae, Staph.
epidermidis,

spp., L- form

Micrococcus

L- shape

Propionibacteria acnes, L- form
Safiya In 1 year, 7 months orma

Moraxella phenylpyruvica,
Staph. Epidermidis

L- shape

form

Propionibacteria acnes, L- form

M4- Moraxella-like with Pseudomonas Stapas stutzeri Microcos epidermidis; Moraella phenylpyruvice
Micrococcus spp.

The patient was admitted to the clinic with a deterioration in his condition: acrocyanosis, dyspnea at rest,
and edema of the shins were noted. The examination revealed stage 1l B circulatory failure, and there were
no clinical or hematological signs of infection. For 2 months During hospitalization, against the background
of antibiotic therapy, body temperature increased to 38.5-39 °C, lymphocytosis increased to 4500/mm® and
ESR to 22-50 mm/h, activation of humoral and functional insufficiency of cellular immunity were
observed, antibodies to autostrains of bacteria were detected in titers of 1:160-1:320. Autopsy data
confirmed the diagnosis of DCM.

The duration of the disease in patients with DCM with polymicrobial infection was 1-6 years. The
development of polymicrobial infection indicates a profound impairment of the protective functions of the
reticuloendothelial system, the functional activity of immune system cells in patients. A study of the
dynamics of bacteria circulating in the blood of patients showed that bacteremia persists, but bacteria of
one genus and biovar can be replaced by another (Table 2).

When studying bacteria in the urine of patients with DCM, colonization of the urinary tract by various
bacteria was revealed (Table 3). At the same time, the genus and species of bacteria circulating in the blood
and isolated from the urine were not identical in most cases. This indicates the development of
dysbacteriosis in patients, in most cases in the decompensation stage.

Circulation of bacteria was accompanied by a high level of antibody formation to autostrains of
microorganisms (titers 1:160-1:10 240) in 55% of patients. In the remaining patients, antibody titers were
1:20-1:80, some strains had the ability to spontaneously agglutinate in a solution of sodium chloride. In
75% of cases, circulation of bacteria of the genus Maraxella in the blood was accompanied by a high level
of antibody formation. It is known that bacteria of this genus can parasitize on human mucous membranes
and infect soft tissues. According to the authors, bacteria of this genus can be causative agents of infective
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endocarditis.

What is the role of bacteria circulating in the blood of patients in the development of DCM syndrome?

In a series of experimental works, it was

It has been shown that the creation of a source of infection in the abdominal cavity by E. coli or
Staphylococcus aureus leads to bacteremia and cardiovascular disorders similar to those in septic shock in
humans and similar to those in DCM (reduced left ventricular ejection fraction, left ventricular dilation,
significant changes in diastolic function of the ventricles of the heart without changing the contractility of
the myocardium in the first hours of bacteremia). Based on a series of experiments, a concept was proposed
according to which the activation of endogenous mediators, in particular tumor necrosis factor interleukin
-1, in response to bacterial infection is a common pathogenetic pathway for the development of
cardiovascular changes.

Table No. 3
Comparative data of bacteremia and bacteriuria in patients
Sick Genus, species of bacteria
In the blood In urine (quantity tank in 1 ml)
Hasan Staph. epidermidis ( haemo | Staph. aureus 10
lyticus )
Malika L- shape Staph. epidermidis
Batir Staph. xylosis Staph. epidermidis
Murad Moraxella phenylpyruvica, | Staph. xylosis 103
Staph. lentus 107 Staph.
L- shape epidermidis 103
L-shape E. salt 107
Safiya Enterobacter aerogenes, L- form | Enterobacter acrogenes 107

This is consistent with modern concepts of the development of the infectious process. In the presence of a
focus of infection and the development of bacteremia, microorganisms contact with cells of the immune
system, as a result of the activation of macrophages and monocytes, endotoxin of gram-negative bacteria
is secreted when macrophages are exposed.

cardiovascular system dysfunction, characteristic of most microorganisms in the presence of a chronic
focus of infection and chronic bacteremia.

Mycoplasma-like bacteria, producing active forms of oxygen, H20, hemolysins, possessing adhesive
capacity, lead to the destruction of blood cells and tissues. Polysaccharides of bacterial glycoproteins
suppress the phagocytic activity of macrophages and neutrophils, various toxins have a toxic effect on
phagocytic cells, preventing opsonization of bacteria.

Bacterial hemolysins (phospholipase C, B-hemolysin) cause hydrolysis of phospholipids, including
sphingomyelin, leading to cell death.

In L-form bacteria - microorganisms without a cell membrane, but with a preserved cytoplasmic membrane
- the phospholipid composition of the membrane changes - cardiolipin is synthesized from phosphatidyl
glycerol. As a result, the rigidity of the cytoplasmic membrane of bacteria increases, their autolysins are
inhibited. It can be assumed that one of the factors leading to the development of antiphospholipid
syndrome is due to the circulation of L-form bacteria in the bloodstream.

Antiphospholipid syndrome, accompanied by accumulation of antibodies to cardiolipin, can be
complicated by thrombosis and thromboembolism. Phospholipases of pathogenic and saprophytic
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clostridia and bacilli hydrolyze phosphatidylcholine of cell membranes, forming lysophosphatidylcholine,
which accumulates in tissues during metabolic acidosis, exhibiting arrhythmogenic activity. During
acidosis, the formation of lysophosphatidylglycerol by bacteria increases, which has a strong membrane-
damaging effect.

In addition to the widely studied mitogenic and polyclonal properties of bacterial antigens and products of
their vital activity, enzymes that change the primary structure, charge and activity of biologically active
molecules of the macroorganism are of great importance. Neuroamidase bacteria and viruses, cleaving
negatively charged terminal molecules of sialic acids from molecules of interleukin-2, change the charge
of the molecule, as a result of which it loses the ability to interact with cells. The cleavage of neuraminic
acid leads to a change in the charge of cells and a violation of their ability to adhesion, necessary for
cooperative interactions and proliferation. Changes in the amino acid sequence, a decrease in the content
of sialic acids in some cases lead to cryopathy, accompanying chronic hyperimmunization and autoimmune
reactions. In addition, the participation of bacteria in glycosylation of molecules of the macroorganism is
assumed. Glycosylation of collagen, crystallin, elastin, myelin leads to the formation of compounds that
bind cytokines, lipoproteins, which infiltrate tissues. Consequently, bacterial and viral products, changing
the structure of the macroorganism's molecules, will maintain an immunopathological state accompanied
by autoimmune reactions, creating a complex immunodeficiency that develops as a result of chronic
xenogenic hyper immunization.

According to our observations, 50% of patients with DCM have immune reactions to the antigen of the
nervous tissue - the basic protein of myelin; other researchers find antibodies to cardiomyocyte antigens,
components of the inner membrane of mitochondria, and Bl-adrenoreceptors of cardiomyocytes in
circulation.

According to our observations, 50% of patients with DCM have immune reactions to the antigen of the
nervous tissue - the basic protein of myelin; other researchers find antibodies to cardiomyocyte antigens,
components of the inner membrane of mitochondria, and Bl-adrenoreceptors of cardiomyocytes in
circulation.

A promising direction is the study of the mechanisms of interaction of L-forms of bacteria with cells of the
immune system, blood and tissues, their participation in the development of autoimmune reactions.
Bacteria transformed into L-forms under the influence of antibiotics or bactericidal products of activated
macrophages and neutrophils may not cause any response from the body, including the phagocytic system,
for a long time and contribute to the long-term persistence of microorganisms without visible clinical
manifestations, creating a false impression of clinical and bacteriological recovery.

Books

References:

1. Muinova K.K. et al. The role of risk factors in the development of myocardial infarction in
young men depending on family history // Achievements of science and education. - 2019.
- No. 11 (52). - P. 70-74.

2. Madjidova GT, Sunnatova Gl, Hamidov NS CLINICAL AND HEMODYNAMIC CONDITIONS AND
HEART NATRIURETIC PEPTIDES IN THE BLOOD PLASMA OF PATIENTS WITH HYPERTROPHIC
CARDIOMYOPATHY //Eurasian Journal of Medical and Natural Sciences. - 2022. - T. 2. - No.
5. - pp. 211-219.

3. Madjidova GT, Sunnatova Gl, Usarov SA ABOUT THE SYSTEM OF TREATMENT OF PATIENTS



World of Medicine : Journal of Biomedical Sciences, Vol. 1 No. 10 2043 52

WITH ACUTE CORONARY SYNDROME //Eurasian Journal of Medical and Natural Sciences. -
2022. - T. 2. - No. 5. - pp. 197-204.

4. Alisherovna SN et al. Course of Myocardial Infarction in Young Women //Eurasian Medical
Research Periodical. - 2022. - T. 7. - S. 106 -111.

5. Madjidova GT, Sunnatova GI, Hamidov NS CLINICAL AND HEMODYNAMIC CONDITIONS AND
HEART NATRIURETIC PEPTIDES IN THE BLOOD PLASMA OF PATIENTS WITH HYPERTROPHIC
CARDIOMYOPATHY //Eurasian Journal of Medical and Natural Sciences. - 2022. - T. 2. - No.
5. - pp. 211-219.

7. Madjidova GT, Sunnatova Gl, Usarov SA ABOUT THE SYSTEM OF TREATMENT OF PATIENTS
WITH ACUTE CORONARY SYNDROME //Eurasian Journal of Medical and Natural Sciences. -
2022. - T. 2. - No. 5. - pp. 197-204.

8. Alisherovna SN et al. Course of Myocardial Infarction in Young Women //Eurasian Medical
Research Periodical. - 2022. - T. 7. - S. 106 -111.

9. Samadova N.A. et al. Clinical and Diagnostic Features of Myocardial Infarction in Young
Patients in Emergency Medicine //E-Conference Globe. - 2021. - pp. 16 -19.

10. Alisherovna SN et al. CLINICAL AND DIAGNOSTIC FEATURES OF MYOCARDIAL INFARCTION IN
YOUNG PATIENTS IN EMERGENCY MEDICINE //Web of Scientist: International Scientific
Research Journal. - 2021. - T. 2. - No. 04. - pp. 414-418.

11.Samadova N. et al . SHOSHILINCH TIBBIY YORDAMDA YOSH BEMORLARDA MIOKARD
INFARKTINING KLINIK VA DIAGNOSTIK XUSUSIYATLARI // Magazine cardiorespiratory
research . - 2021. - Vol. 2. - No. 1. - P. 78-81.

12. Alisherovna SN et al. A Modern Approach to Risk Stratification in Patients with Heart Failure
with Preserved and Reduced Ejection Fraction //Web of Scientist: International Scientific
Research Journal. - 2022. - T. 3. - No. 5. - pp. 73-81.

13. Alisherovna SN et al. FEATURES OF THE CLINICAL COURSE OF UNSTABLE ANGINA ON THE
BACKGROUND OF COPD //Web of Scientist: International Scientific Research Journal. -
2022. - T. 3. - No. 5. - pp. 82-86.

14. Alisherovna SN et al. FEATURES OF THE CLINICAL COURSE OF UNSTABLE ANGINA ON THE
BACKGROUND OF COPD //Web of Scientist: International Scientific Research Journal. -
2022. - T. 3. - No. 5. - pp. 82-86.

15. Madjidova GT et al. Nutritional Support for Patients with Coronavirus Infection //Texas
Journal of Medical Science. - 2022. - T. 13. - S. 22 -30.

16. Madjidova GT Tactics of treatment of patients with acute coronary syndrome //Texas
Journal of Medical Science. - 2022. - T. 13. - S. 37 -42.

17. Madjidova GT, Sunnatova Gl, Xamidov N. Features of Natriuretic Peptides in the Blood
Plasma of Patients with Hypertrophic Cardiomyopathy // Texas Journal of Medical Science.
-2022. - T. 13. - S. 31 -36.

18.Mukumova S. A. et al. Comparative Assessment of Clinical and Immunological Features of
Chronic Obstructive Pulmonary Disease and its Combination with Covid-19 //International
Journal of Alternative and Contemporary Therapy. - 2024. - T. 2. - Ne. 1. - C. 23-28.

19.Madjidova G. T. et al. HEART RHYTHM DISORDERS AND INTERVAL CHANGES QT FOR MITRAL
VALVE PROLABATION SYNDROME //International Journal of Integrative and Modern



World of Medicine : Journal of Biomedical Sciences, Vol. 1 No. 10 2043 53

Medicine. - 2024. - T. 2. - No. 6. - C. 225-229.

20.Madjidova G. T., Sunnatova G. I., Orolov S. GIPERTROFIK KARDIOMIOPATIYA BILAN OGRIGAN
BEMORLARDA QON PLAZMASIDAGI GEMODINAMIKA VA PEPTID GORMONINING XUSUSIYATLARI
//Journal of Integrated Education and Research. - 2023. - T. 2. - Ne. 1. - C. 24-31.

21.Davronovna X. D., Negmatovna T. E. K/IMHMYECKAA XAPAKTEPUCTMKA TEYEHMA U
KPUTEPUM AMATHOCTUMKM XPOHMYECKOM OBCTPYKTMBHOM BOJIE3HU JIETKMX Y
5OJ/IbHbIX C MHEBMOHWMEW COVID-19 //JOURNAL OF BIOMEDICINE AND PRACTICE. - 2023. -
T. 8. - No. 4.

22.Salim o'g'li Y. L. et al. VIRUSLI PNEVMONIYA O’TKAZGAN BEMORLARDA OTKIR KORONAR
SINDROMNING KLINIK KECHISHI XUSUSIYATLARI: Yorbulov Laziz Salim o'g'li, Djurakulova
Firuza Raxmonovna, Abdullayeva Zarina Abdurashidovna //J/lydwme MHTENNeKTyanbHble
uccneposanusa. - 2024. - T. 22. - Ne. 3. - C. 163-169.



