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CURRENT ASPECTS OF THE PROBLEM OF PLACENTAL DYSFUNCTION AND

MISCARRIAGE OF INFECTIOUS AND INFLAMMATORY GENESIS

An Andrey Vladimirovich
Associate professor

Bekbauliyeva Gulistan Niyetbayevna
Associate professor

Kamolova Marjona Asilbekovna
Master’s student

Tashkent Medical Academy, Uzbekistan

Abstract. Placental dysfunction and miscarriage of infectious and inflammatory origin remain urgent problems in
modern obstetrics, significantly contributing to perinatal morbidity and mortality. This article reviews the
etiopathogenetic mechanisms of placental insufficiency, emphasizing the role of viral and bacterial infections,
immune responses, and systemic inflammatory reactions. Special attention is given to ozone therapy as a
promising complementary approach in treating such conditions. The biological effects of ozone—antibacterial,
anti-inflammatory, antioxidant, and immunomodulatory—are discussed as potential tools to improve maternal
and fetal outcomes in high-risk pregnancies.

Key words: placental dysfunction, miscarriage, inflammation, infection, ozone therapy, perinatal complications,
obstetrics.
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Annotatsiya. Platsentaning disfunksiyasi zamonaviy akusherlikning dolzarb muammolari bo‘lib qolmoqda, bu
perinatal kasallik va oflimga sezilarli hissa qo‘shadi. Ushbu maqolada platsenta yetishmovchiligining
etiopatogenetik mexanizmlari ko‘rib chiqiladi, virusli va bakterial infeksiyalar, immunitet reaksiyalari va tizimli
yallig‘lanish reaksiyalarining rolini ta’kidlaydi. Bunday sharoitlarni davolashda istigbolli qo‘shimcha yondashuv
sifatida ozon terapiyasiga alohida e’tibor beriladi. Ozonning biologik ta’siri — antibakterial, yallig‘lanishga garshi,
antioksidant va immunomodulator — yuqori xavfli homiladorlikda ona va homila natijalarini yaxshilash uchun
potensial vositalar sifatida muhokama qilinadi.

Kalit so‘zlar: platsenta disfunksiyasi, abort, yalliglanish, infeksiya, ozon terapiyasi, perinatal asoratlar,
akusherlik.
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One of the most significant problems of modern obstetric practice remains miscarriage
(MP) [36,46]. This term refers to spontaneous termination of pregnancy at any stage - from the
moment of conception to 37 weeks, which corresponds to the period from the first day of the
last menstrual period to the 259th day. [55]

According to WHO, premature birth is considered to be a birth that occurs between 22
and 37 completed weeks of gestation, counted from the first day of the last menstrual period,
with a fetal weight of 500 g or more. [46,55]

Miscarriage occurs in 10-25% of all pregnancies, with 5-10% ending in premature birth.
More than half of stillbirths occur in premature babies, who also account for 70-80% of early
neonatal mortality and 60-70% of infant mortality. The probability of death of a premature
baby is 30-35 times higher than that of a full-term baby, and the perinatal mortality rate in
miscarriage exceeds the same indicator for term births by 30-40 times. [55] In recent years, the
proportion of premature births in Uzbekistan has ranged from 9 to 15%, with about 70% of
early neonatal mortality cases due to prematurity. [34]

These data confirm that the problem of miscarriage remains relevant for modern
medicine.

When treating miscarriage, specialists are faced with a limited number of attempts,
which places great responsibility on the doctor when conducting diagnostics and choosing the
optimal treatment tactics. It is important to consider that each lost pregnancy not only becomes
a serious psychological trauma for a woman, but also negatively affects her reproductive health.
This is due to both the consequences of the termination of pregnancy itself and the need for
invasive interventions. Thus, each unsuccessful pregnancy intensifies the pathological
processes that contribute to miscarriage, which further complicates its treatment. Termination
of pregnancy after 16 weeks is usually caused by pathological processes such as infections,
isthmic-cervical insufficiency and thrombophilic disorders. These factors provoke the
development of placental insufficiency and severe pregnancy complications, including
placental abruption, intrauterine growth retardation, gestosis and other complications [36].

It has been proven that one of the main causes of early premature birth is local
inflammation of the chorion and decidua in the cervix. In most cases, it is associated with the
persistence of opportunistic mycoplasma-viral microflora in the endometrium. [44]

The results of a number of studies have shown that the cause of pregnancy termination
can be both severe systemic inflammatory diseases and asymptomatic urogenital infections.
[27]. Risk factors for the development of infectious diseases in pregnant women and the fetus
can be divided into three main groups (31,32). The first group includes women with chronic
foci of extragenital infection, among which are: long-term nonspecific diseases of the
respiratory system, chronic inflammatory processes in the gastrointestinal tract, chronic
tonsillitis, chronic pyelonephritis. The second group includes pregnant women with chronic
inflammatory diseases of the reproductive system, which include: colpitis, lower genital tract
infections, endometritis, salpingo-oophoritis. The third group includes patients who
experienced an exacerbation of chronic infectious diseases during pregnancy, as well as those
who suffered acute inflammatory processes during the gestational period (57).

In recent decades, the need to find and justify new or additional methods of therapy has
become especially urgent due to the increase in morbidity, the emergence of microorganism
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resistance to existing drugs, and the development of new forms of diseases. Modern medicine
faces challenges related to the limited effectiveness of traditional treatment methods, side
effects, and their insufficient universality for different groups of patients.

The importance of finding and implementing new methods of therapy is also reinforced
by the need to adapt medicine to changes in population health and the rapid progress of
scientific technologies.

The purpose of this literature review is to analyze existing approaches to the treatment
of placental dysfunction and miscarriage caused by infectious and inflammatory factors, as well
as to determine the place of ozone therapy among alternative and traditional treatment
methods. The review examines the effectiveness of various therapeutic strategies aimed at
correcting infectious and inflammatory processes and improving placental functioning, with a
special emphasis on the possibility of using ozone therapy. Based on the systematization of
available data on the effectiveness and safety of various therapeutic strategies, it is proposed to
substantiate the prospects of further studies aimed at clarifying the mechanism of action and
expanding the indications for the use of ozone therapy in obstetric practice.

Etiopathogenetic mechanisms of formation of placental dysfunction in women with
infectious and inflammatory diseases of the reproductive system.

Placental dysfunction is a complication of pregnancy that is accompanied by intrauterine
fetal distress, growth retardation and developmental delay, and is also one of the significant
factors of perinatal morbidity and mortality [5, 64]. This syndrome is characterized by
morphofunctional changes in the placenta and is a consequence of a complex adaptive response
of the fetoplacental complex to various pathological processes in the mother's body. Its
development is based on a violation of compensatory-adaptive mechanisms at the molecular,
cellular and tissue levels [19, 62]. As a result, the main functions of the placenta are impaired -
transport, trophic, endocrine, metabolic and detoxification, which negatively affects the
condition of the fetus and newborn. Placental dysfunction accompanies almost all complicated
forms of pregnancy. In patients suffering from viral and bacterial infections, its frequency
reaches 50.0% - 60.0%. The morphological basis of this condition is pronounced changes in the
vascular network of the placenta, including narrowing and tortuosity of the spiral arterioles,
their heterogeneity in caliber, a decrease in the density of the arterial bed, as well as a decrease
in the lumen of the capillaries with foci of stasis, aggregation and adhesion of cellular elements
of the blood [2, 7].

According to T. S. Kachalina and co-authors [26], massive fibrin deposits in the
intervillous space, pronounced edema and fibrosis of the chorionic villi are detected in the
placental tissue, which is caused by primary vascular disorders. At the same time, ]J. Aplin [3]
proved the possibility of secondary changes in the placental vessels, which arise due to thinning
of the walls of large vessels, which leads to a decrease in the volume and area of terminal villi
during placentation.

There are two main types of placental dysfunction (PD): primary (early) and secondary
(late). Primary placental insufficiency develops before 16 weeks of gestation, during
implantation, early embryogenesis and placenta formation. Its occurrence is associated with
the influence of genetic, endocrine, infectious and other unfavorable factors. The ability of the
mother's body to adapt to pregnancy also plays an important role. Quite often, primary PD is
accompanied by congenital malformations of the fetus. Secondary (late) placental insufficiency
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develops after the 16th week of gestation, when the placenta has already formed, and is caused
by exogenous blood supply disorders, as well as dystrophic and inflammatory processes that
occur as a result of diseases suffered during pregnancy. The degree of influence of various
pathological conditions and diseases of the pregnant woman on the condition of the placenta
and fetus is determined not only by the gestational age and duration of exposure, but also by
the capabilities of the compensatory-adaptive mechanisms of the fetoplacental complex (FPC)
[49, 64]. If the compensatory functions of the placenta are preserved, its insufficiency can be
treated, which allows for the normal development of the fetus to be maintained and the
pregnancy to be carried to term with the subsequent birth of a healthy child. However, if the
adaptive mechanisms are exhausted, the risk of intrauterine growth retardation of the fetus
and serious complications increases [1, 33].

The development of placental dysfunction (PD) is caused by the impact of many risk
factors, among which the key role is played by late gestosis, the threat of termination of
pregnancy, postmaturity, iso-serological incompatibility, as well as somatic diseases of the
mother, such as pathologies of the cardiovascular system and kidneys. TORCH group infections
are also of significant importance [26, 8].

In addition, predisposing factors for the development of PD are unfavorable socio-
economic conditions, low level of education, young age (under 17 years), especially with
insufficient body weight before pregnancy and its insufficient increase in the gestational period.
Inadequate physical activity, first birth and multiple pregnancy also increase the risk of
developing this pathology.

In recent years, the role of TORCH infections in the mechanisms of placental insufficiency
development has been actively discussed in scientific research [11]. In particular, the influence
of herpes viruses and cytomegalovirus on the formation of PD is confirmed by the high degree
of relationship between these infections and placental dysfunction, reaching 92.2%.

Placental dysfunction is one of the leading factors influencing the level of perinatal
morbidity and mortality. Despite numerous scientific studies devoted to fetoplacental
insufficiency, manifested as intrauterine growth retardation syndrome, all damaging perinatal
factors that determine the pathological development of children in the early neonatal period
and during the first year of life have not yet been identified [16, 17].

The presence of a significant number of concomitant genital and somatic diseases in the
mother creates an unfavorable pregravid background, which contributes to an additional load
on the key life support systems. In the early stages of pregnancy, due to the high adaptive
capacity of the "mother-placenta-fetus" system, these changes can remain in a compensated
state or be accompanied by moderate disturbances in the hormonal regulation of the
fetoplacental complex.

Infectious and inflammatory diseases are diagnosed in 28.0%-47.0% of newborns, and
in the structure of perinatal losses they make up from 11.0% to 45.0%. Intrauterine infections
have a significant negative impact on the perinatal outcome of pregnancy, which necessitates a
comprehensive study of this problem in modern scientific research [18].

An analysis of the characteristics of the course of pregnancy and childbirth in women, in
a group of which pregnant women with infectious diseases and chronic placental insufficiency
complicated by an unfavorable outcome of childbirth were identified, revealed a significant
proportion of premature newborns (33.8%) and children with signs of hypotrophy (35.2%). In
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addition, among this category of patients, a high level of intrauterine infection of the fetus was
recorded, reaching 40.8%, which indicates a significant influence of the infectious factor on the
perinatal prognosis. [25].

Many scientists emphasize the significant role of urogenital infections suffered in the
first trimester in the development of miscarriage [56,58]. Thus, studies by A.V. Grishchenko and
co-authors [22] showed that inflammatory diseases of the reproductive system in the
anamnesis occur in 40.2%-51.0% of women who have encountered this pathology.

Persistent viral infections and their combined forms [51], which are detected in 74.0%
of patients [43], acquire special etiological significance in miscarriage. In the early stages of
gestation, infectious agents have the most pronounced negative impact on the development of
the embryo.

Even opportunistic vaginal microflora, which may be asymptomatic in the mother, can
provoke intrauterine infection of the fetus and the development of an infectious process.

Cytomegalovirus infection (CMV) is recognized as one of the most common intrauterine
infections. According to statistics, about 1.0% of newborns are infected with CMV, but only
10.0% of them have clinical manifestations at birth confirming intrauterine infection.

Natural origin, physical and chemical properties and medical and biological effects of
medical ozone.

Ozone was first reported by the Dutch physicist Mac van Marum in 1785, during
experiments with a powerful installation for electrification, he observed how, when passing an
electric spark through the air, a gaseous substance with a peculiar smell and strong oxidizing
properties appeared. In 1801, Krunschenk discovered a similar smell during the electrolysis of
water, and in 1840, Professor K. F. Schonbein of the University of Basel associated these changes
in the properties of oxygen with the formation of a special gas, which he named ozone (from
the Greek word "smell"). A hundred years later, Hansler created the first medical ozone
generator, which expanded the boundaries of its use, thanks to the ability to accurately dose
the ozone-oxygen mixture. [66]

It is known that ozone is formed in all processes accompanied by the appearance of
atomic oxygen. In laboratory conditions and industry, ozone is obtained in ozonizers by the
action of an electric discharge on oxygen. The main types of industrial ozonizers have a flat or
tubular discharge chamber, glass or ceramics are used as a dielectric, and the electrodes are
made of aluminum or copper. The power of the ozonizer is proportional to the frequency of the
current.

The main physical characteristics of ozone have been studied in detail and described by
S.D. Razumovsky and G.E. Zaykov [47]. Ozone (03) is an allotropic modification of oxygen; its
molecule consists of three oxygen atoms and can exist in all three aggregate states. [48]. Medical
ozone is an ozone-oxygen mixture (OOM) obtained from medical oxygen by its decomposition
in an electric discharge and consisting of 5% 03 and 95% 02. Ozone-oxygen mixtures are
produced using special devices - medical ozonizers. In order to minimize the toxic effect of
ozone on the body and increase its therapeutic effectiveness when using OOM, it is necessary
to know the exact concentration of ozone, the total dose and the time of exposure [63]. Despite
the fact that ozone has been actively used for medical purposes for several decades, the
mechanisms of its action were established not so long ago and their study continues.

11



MEDICINEPROBLEMS.UZ-Tibbiyot fanlarining dolzarb masalalari Ne 2 (3)-2025

The use of ozone in medicine is based on two fundamental approaches determined by
its properties: 1) direct action of ozone, detected during external application in the form of
disinfection activity (bactericidal, fungicidal, viricidal properties used to clean wounds,
enhance the body's antimicrobial defense and activate local immunity); 2) systemic effect due
to low concentrations of ROS induced by ozone (regulation of vasodilation and
vasoconstriction, activation of energy metabolism, modulation of oxidation-reduction
homeostasis, immunomodulation). Based on the mechanisms of ozone action, methods of using
OOM have been developed: 1) external, providing a direct effect of ozone; 2) parenteral, leading
to a systemic effect of ozone. External methods of 0OOM administration include ozone irrigation
in a plastic chamber, balneotherapy, various options for using ozonized distilled water and olive
oil, intra-articular and para-articular ozone injections, regional lymphotropic administration of
OOM. Parenteral methods of administration include major autohemotherapy with OOM
(MAHT), minor autohemotherapy with OOM (MAHT), intravenous and lymphotropic drip
administration of ozone-saturated saline, intravenous and intra-arterial administration,
intramuscular and subcutaneous injections, rectal insufflation of OOM[63].

When high concentrations of gaseous ozone and ozonized solutions are used externally,
its powerful oxidizing potential against the bioorganic substrate of microorganisms is
manifested. It is believed that the immediate cause of bacterial death under the influence of
ozone is local damage to the plasma membrane, leading to the loss of viability of the bacterial
cell and (or) its ability to reproduce; in yeast, the main reason is the disruption of intracellular
homeostasis. It is important that ozone molecules interact not only with the components of the
surface membrane, but, by changing its permeability, lead to the destruction of intracellular
organelles. Itis also impossible to exclude the mechanism consisting in the action of free oxygen
radicals formed during the decomposition of ozone in an aqueous environment, i.e. the one that
living organisms use to eliminate foreign antigens. The presence of a highly reactive hydroxyl
radical is destructive for most microorganisms [20, 39]. Thus, in vitro experiments have shown
that gaseous ozone Kkills virtually all types of gram-positive and gram-negative bacteria, viruses,
fungi and protozoa [9]. According to a number of authors, ozone in concentrations from 1 to 5
mg/l leads to the death of 99.9% of E. coli, Streptococcus faecalis, Mycobacterium
tuberculosum, Cryptosporidium parvum, Varavium and others within 4-20 minutes [54]. Ozone
therapy for anaerobic infections is considered pathogenetically justified, a significant number
of works are devoted to the use of ozone for the purpose of sanitizing the abdominal cavity in
the complex treatment of peritonitis. Thus, O.E. Kolesova [41] notes not only a pronounced
clinical, but also a noticeable biochemical effect of abdominal cavity sanitation and intravenous
administration of ozonated saline (correction of LPO, AOSZ, increased activity of glucose-6-
diphosphoglycerate (G-6-DPG). Significant effects on the phagocytic activity of neutrophils,
activation of humoral immunity and a pronounced detoxifying effect of ozone therapy in this
group of patients were revealed by B.P. Kudryavtsev [30], S.V. Semenov et al. [50], V.S. Zui et al.
[23]. All authors emphasize, along with the clinical, and economic aspects of the use of ozone in
purulent surgery - a decrease in bed-day, consumption of expensive antibacterial drugs,
antiseptics. According to the unanimous opinion of the authors, the high efficiency of systemic
ozone therapy methods, even in the case of a decompensated process, is explained by the
normalization of the acid-base balance and lipid peroxidation, elimination of hypoxemia,
improvement of tissue oxygenation, and reduction of hyperglycemia that occurs during

12
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treatment. Along with the antibacterial effect, the viricidal effect of ozone has been widely used,
which is realized through the oxidation of the surface receptors of the virion, as well as the
disruption of the synthesis of viral proteins due to a change in the activity of the reverse
transcriptase enzyme [4, 12]. It has also been established that encapsulated viruses are more
sensitive to the action of ozone than non-encapsulated ones, which is explained by the large
amount of lipids in their capsule (for example, in the herpes virus there are up to 22%), which
easily interact with ozone [9]. This circumstance underlies the pronounced therapeutic effects
of ozone therapy in recurrent herpes. The most important discovery was the detection of the
antiviral effect of ozone on a lymphocyte culture infected with HIV-1 [6]. Researchers explain
the mechanism of HIV virus inactivation by the following points: 1) partial destruction of the
viral membrane and the loss of its properties; 2) inactivation of the reverse transcriptase
enzyme, as a result of which the process of transcription and translation of proteins is inhibited
and, accordingly, the formation of new viral cells; 3) disruption of the ability of viruses to bind
to receptors of target cells.

Ozone therapy provides increased oxygen delivery to tissues with insufficient blood
supply, which has been confirmed by analysis of the gas composition of the blood: the partial
pressure of oxygen in venous blood after a course of ozone therapy decreases from 40 to 20
mm Hg [13]. This means that more oxygen is released in tissues suffering from insufficient
blood supply - an effect that cannot be achieved with medication. In the mechanisms of
antihypoxic action, a certain role is played by vasodilation, which concerns primarily
capillaries, arterioles and postcapillary venules. The vasodilating effect of ozone is associated
with the release by endothelial cells of the so-called "endothelial vascular relaxation factors",
which include nitric oxide. S.P. Peretyagin [42] confirm the positive effect of parenteral ozone
on blood circulation and, especially, microcirculation, leading to an increase in the release of
oxygen to the tissues. According to their data, after the cessation of treatment, the increased
time point of oxyhemoglobin reduction decreases very slowly, over several weeks and even
months. Thus, the increased oxygen content in the blood can have a therapeutic effect even
when ozone treatment has already been completed.

Improvement of blood rheological properties under the influence of ozone is largely
associated with changes in the hemostasis system. It is believed that at the stage of primary
(vascular-platelet) hemostasis, a decrease in the aggregation capacity of platelets may be
associated with the effect of ozone on the metabolism of arachidonic acid contained in their cell
membrane, which, on the one hand, is a source of formation of a powerful activator of platelet
aggregation - thromboxane, and on the other - an important inhibitor of thromboxane -
prostacyclin in the vascular wall [14]. Ozone is able to activate the platelet enzyme
phospholipase A2, which, by breaking down phospholipids of cell membranes, leads to the
release of fatty acids, mainly arachidonic. This acid is a substrate for a number of enzymes, one
of which is cyclooxygenase, which converts arachidonic acid into endoperoxide. The further
transformation of endoperoxide depends on its localization: in an intact vascular wall it is
converted into prostacyclin and prevents the spread of platelet aggregates, and at the site of
damage - into thromboxane, which ensures the immediate release of a number of highly active
agents that initiate the blood clotting process .

In therapeutic concentrations, ozone is capable of selectively reacting at the site of the
double bond in arachidonic acid, triggering its metabolism along the path of prostacyclin
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formation, thereby preventing the formation of platelet aggregates [21]. L. V. Shatalina [60]
puts forward a hypothesis about free-radical regulation of platelet aggregation activity, and also
cites data that diene conjugates can directly activate platelets, leading to their increased
aggregation. Thus, ozone administered parenterally, by reducing the level of DC, can contribute
to the normalization of the aggregation activity of blood platelets.

A number of studies [52, 53] have established that after a course of ozone therapy, the
indices of the first phase of plasma hemostasis - activated recalcification time (ART) and
activated partial platelet time (APTT) - increase reliably (within normal values), which
indicates a moderate decrease in prothrombinase formation. The above-mentioned shifts,
occurring under the influence of ozone therapy, may indicate a decrease in the functional
activity of XII, XI, IX and VIII plasma blood coagulation factors. Normalization of the elevated
level of fibrinogen, which plays an important role in the aggregation of erythrocytes and
platelets, is also noted [24]. E.O. Obukhova et al. [37] describe an increase in fibrinolytic activity,
normalization of soluble fibrin-monomer complexes, a decrease in intravascular blood
coagulation, and a decrease in total peripheral vascular resistance when using ozone. Some
authors presumably associate the vasodilating effect of ozone therapy with the activation of NO
synthase and the action of nitric oxide [45]. Thus, by reducing the concentration of fibrinogen,
ozone reduces the aggregation of formed elements of the blood and improves its rheological
properties, which is essential for the normalization of microhemocirculation. Ozone therapy
also affects lipid metabolism: it has been established that ozone oxidizes lipoic acid, which
reacts with the activated form of acetaldehyde, resulting [28, 45] in a decrease in the level of
lipids in the blood plasma (especially cholesterol and atherogenic fractions of lipoproteins), as
well as carbohydrates and a number of under-oxidized products. In many pathological
conditions, and especially in the presence of inflammatory processes, the analgesic effect of
ozone is clearly expressed, caused, in all likelihood, by the gradual supply of oxygen to the area
of inflammation and the oxidation of mediators formed at the site of tissue damage and involved
in the transmission of the nociceptive signal to the central nervous system. In the relief of
chronic pain syndromes, a major role is also given to the restoration of the balance between the
processes of lipid peroxidation and the antioxidant defense system.

Metabolic effects of ozone therapy also occur in the kidneys - it has been established that
in nephrocytes ozone intensifies the processes of utilization of glucose, glucose-6-phosphate,
lactate, pyruvate with high activity of gluconeogenesis, accumulation of ATP, increase in
stability of cell membranes have also been noted [35]. This aspect is of great clinical
significance.

The authors emphasize not only the effectiveness of the sanitizing effect of intra-
abdominal irrigation with ozonized solutions in inflammatory pathology, but also the
advisability of the prophylactic use of ozone. Due to the combined use of local and systemic
exposure to ozone, the risk of developing postoperative purulent-inflammatory complications
during laparoscopic operations for common forms of genital endometriosis [40] and uterine
fibroids [59] is significantly reduced.

Intravaginal and intrauterine methods of introducing ozonized solutions have been
described. Thus, intrauterine introduction of ozonized antiseptic solutions, according to L.I.
Tsygankova et al. [59], led to a more rapid relief of postpartum endometritis than in the control,
normalization of laboratory parameters (ESR, leukocytes, NBT test, levels of lipid peroxidation
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products and AOS3, G-6-PDH) in combination with significantly lower consumption of
medications, especially antibiotics. The use of ozonized physiological solution in the treatment
of patients with inflammatory diseases of the internal genital organs in women is the subject of
the work of N.M. Shakhova [61].

Conclusion. Thus, by now many mechanisms of the therapeutic effect of medical ozone
have been revealed, its bactericidal, viricidal, fungicidal action, antihypoxic, vasodilating,
immunomodulatory, sedative, detoxifying, analgesic effects, the ability to normalize antiradical
protection and lipid peroxidation, the structure and functions of cell membranes, etc. have been
established. Modern ozone synthesizers and auxiliary means have become widespread,
allowing for the implementation of various ozone therapy methods.
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Abstract. In this study, the concentration of $,-microglobulin in blood serum was studied in patients with stage
I-1III chronic kidney disease (CKD). 68 patients and 20 practically healthy individuals, comparable in gender and
age, were examined. The level of (3;-microglobulin was determined by the enzyme immunoassay. The results
demonstrated a significant increase in the concentration of ,-microglobulin already in the early stages of CKD,
followed by an increase as the glomerular filtration rate decreases. An increase in f3;-microglobulin may reflect
both tubular dysfunction and increasing uremic toxicosis. These data emphasize the prognostic significance of 3,-
microglobulin as one of the early markers of CKD progression.

Key words: 3,-microglobulin, chronic kidney disease, early markers, uremic toxins, CKD progression.

AUATHOCTHUYECKOE U ITIPOTHOCTUYECKOE 3HAYEHHE 32-
MUKPOTJIOBY/JIMHA ITPH XPOHUYECKOM BOJIE3HU MMOYEK

TypcyHoBa Jlaiyio ilnimaTtoBHa
PhD, gfoueHT

Ka66apoB O3umo6aiit OTaxaHOBUY
JI.M.H., Tpodeccop., HAyYHbIA KOHCYJIbTaHT

TamkeHTCcKasg MeJUIIMHCKas akaJeMus, TalllKeHT

AHHoOTanMA. B HacTos1eM Ucc/leJOBaHUY U3ydeHa KOHIeHTPalus [32-MUKpPOTJI06y/IMHA B CbIBOPOTKE KPOBU Y
NMaLMeHTOB C XpoHHU4Yeckor 6osie3Hbi0 novyek (XBIT) I-1II craguu. O6cnenoBaHo 68 60bHBIX U 20 MPaKTHYECKU
3[I0POBBIX JIMI, CONOCTaBUMBIX II0 MOJYy U BO3pacTy. YpOBeHb [3,-MUKpPOTrJOOY/JMHA OIpeesics
MMMyHOQEpMEeHTHBIM MeTo/ioM. [loslydeHHble pe3yJbTaThl NPOAEMOHCTPUPOBAJIN JOCTOBEPHOE YBeJIHUYEHHE
KOHIIeHTpaluu B,-MUKpPOrJ0Oy/MHA yKe Ha paHHUX cTaausax XBII ¢ mocieayomuM HapacTaHUeM IO Mepe
CHM)KEHHS] CKOPOCTH KJAy60uKkoBOH ¢uibTpanuu. [loBbllieHHe [(,-MUKPOIJIOOYJMHA MOXKET OTpa)kaThb Kak
KaHaJ/blieByl0 AUCPYHKLHMIO, TaK W HapacTaloUUNA ypeMHUYeCKMH TOKCHUKO3. JTU JaHHble NOJYEepPKUBAIOT
MPOTHOCTUYECKYI0 3HAYUMOCTb [3,-MHUKPOI/I06yIMHA KaK 0JHOT0 U3 paHHUX MapKépoB nporpeccupoBanus XBII.

KimoueBbie cio0Ba: [(3,-MUKpOTJIOOYJIMH, XpOHHUYecKass 00JIe3Hb IOYeK, paHHHe MapKEépbl, ypeMHUyecKue
TOKCHHBI, nporpeccupoBanue XBII.

DOI: https://doi.org/10.47390/3030-3133V312Y2025N02

Xpouuveckass 6osiesHb mnouyek (XBII) mnpexacraBssieT cob6od Mporpeccupyoliee
MAaTOJIOTUYECKOE COCTOSIHHE, COMPOBOX/Iatoleecss CTOMKUM CHHXKeHHeM (QYHKIIMU MOYeK U
Mop¢oJIOrHYecKUMH U3MeHeHUsIMU HedpoHOB [8,17]. B paHHUe cTaauu 3a60J/ieBaHUs, KOrJa
KJIMHUYECKHWe TPOSIBJIEHUST MHUHUMAaJbHbI, 0C060e 3HAaYeHHe MPUOOpeTaeT BbIsIBJIEHHE
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YYBCTBUTEJbHbIX W  cHenuPUYHbIX OUOMApKEPOB, MO3BOJISAIIIUX CBOEBPEMEHHO
JIMaTHOCTUPOBATh HapylleHHe MOo4YeyHOW QYHKIMU K CIPOTHO3UPOBATh €€ [ajibHelllee
nporpeccupoBanue [20,26].

OAHUM U3 TaKUX MapKEPOB SIBJASETCS [2-MUKPOIJIOOYJIUH — HU3KOMOJIEKYISPHbIN
6eJ10K, BXOJALIMKA B COCTaB MOJIEKYJI [JIABHOTO KOMIIJIEKCa TUCTOCOBMECTUMOCTH KJiacca I [4].
B HOpMaJIbHBIX YCI0BUSAX [32-MUKPOTJI06YJIUH CBOGOAHO GUIBTPYETCS B KJAYyHOUYKax U MOYTHU
IIOJTHOCTBIO peabcopbupyeTcss U KaTaboJU3UpyeTcsd B NPOKCMMa/bHbIX KaHaiablLax [5]. [Ipu
NOBPEeX/IeHUH KaHaJblLleBOTO anmnapaTa Uil CHUKEHUHU CKOPOCTH KJIYOOUKOBOW QUIbTPaLUU
ero ypoBeHb B KpOBHU Bo3pacTaeT. Kpome Toro, HakomjieHue [3,-MUKPOTJ006y/JIMHA OTpaKaeT
pasBUTHE YPEMHYECKOr0 TOKCHMKO3a MU CHUCTEMHOrO BOCHAJIeHUd, 4YTO YCUJIMBAET ero
NPOTHOCTUYECKYIO LIEHHOCTD B OlleHKe TshkecTH U nporpeccuu XbII [6,7,27].

B ycioBUSIX mporpeccUpoBaHUsl XPOHUYECKON 00JIe3HM NO4YeK HaOJIJalTCs He
TOJIBKO CTPYKTypHble U (QYHKIMOHaAJbHble HapylleHHWs KJyO0YKOBOrO ammapara, HO U
Iporpeccupyoliee nNopakeHne KaHa/bleB U MHTEPCTULUSA, KOTOpPOe Hepe KO NpeAIlecTByeT
CHMKEHHIO CKOPOCTH KJIyO0UKOBOU puibTpanuiu [1-3]. B cBs3U ¢ 3TUM Bo3pacTaeT UHTepeC K
MapKépaM, OTpakalollMM CTeleHb MOBPeX/JeHUs1 KaHasbLeBoro anuteaus. Cpeau HUX [3;-
MUKPOTJIOOYJIMH 3aHHMaeT 0cob0e MecTo 6J1arojapsi CBoel BbICOKOW YYBCTBUTEJBHOCTU K
KaHaJbLleBOM AWCPYHKLUH, 0cOOeHHO Ha paHHuUX cragusax XbBIl, korjga TpaauuuoHHBbIE
O6MOXMMUYEeCKHe T0Ka3aTeJU MOTYT OCTaBaThCs B npejiesiax HopMbl [9,13].

KpoMe jguarHocTU4eckod I1€HHOCTH, [3,-MHUKPOTJIOOYJUH paccMaTpUBaeTcsd Kak
NOTEHIMA/IbHbIA MPOTrHOCTUYECKUH OHOMapKep, IMOCKOJIbKY €ro CTOWKOe IOBbILIEHUE
KOppesiupyeT C yXyAllleHHeM M04Ye4YHONW QYHKIMY, MOBBILIEHHBIM PHUCKOM CeEpJleYHO-
COCYJUCTbIX OCJI0KHEHUH U 0011el cMepTHOCTH [12,23]. ITO noguépKkuBaeT HEOOXOAUMOCTh
BKJ/IIOYEHUS [3,-MUKPOIJIOOY/JIMHA B MaHeJb JIAOOpaTOPHbIX MAapKEPOB MPU KOMIJIEKCHOMN
oneHke coctosgHua nanuveHToB ¢ XbBIIl, ocobeHHO B Tex ciayyasX, Korga TpebyeTcs
JUHaMU4ecKoe HabOJiloJileHue U CcTpaTUQUKaLUs pUCKa NpOrpeccupoBaHUs 3aboJieBaHUSA
[22,25].

HecMoTpst Ha Ha/IM4uMe JaHHBIX O [32-MUKpPOTJO0y/IMHe IPU TEPMUHAJIbHOW IOYEYHOHN
HEJJ0OCTaTOYHOCTH, €ro poJsib Ha JOKJMHHUYECKUX U paHHUX cTtaauax XBIl ocTtaérca meHee
M3y4eHHOU. B 3TOM CBfI3W NpejcTaB/isieT UHTEpPeC U3yuyeHUe YPOBHSA [32-MUKpOrJI00yJUHaA Y
nauueHTtoB ¢ XBII [-IIl craguy [/1d OLEHKU ero 3HAa4YMMOCTU KaK paHHero Mapképa
HapylleHUH Mo4YeyHOU (PYHKIUKM M BO3MOXKHOIO MpPEeJUKTOpa JAaJbHEHIIero yxy/lleHUs
COCTOSIHUSI.

Ilesib: onpe/ie/IMTh YPOBEHD [3,-MUKporobyarHa y nanueHToB ¢ XBII [-111 ctaauu ais
OLleHKHM €ero 3HauYMMOCTHM KaK paHHero MapKépa HapylleHUW Mo4yedyHOW OQYHKIUMU U
BO3MOXXHOT'0 IPEIUKTOPA AaJIbHENLIEro Xy AleHNUsI COCTOSTHUS.

MaTepuaJjibl U METOAbI

B uccinegoBaHue 6bLIM BK/AOYEHbl 68 MaliMeHTOB C XPOHUYECKOW 00JIE3HbIO MOYeEK
(XBIT) I-1III ctaguu, HaxXoAUBIIKECS MO, HAOJ/II0/leHheM B HeppOJIOTUYECKOM OTAeieHUH, U 20
NpaKTUYeCKU 3/I0POBBbIX JIMI, CONOCTAaBUMbIX 0O TMOJY W BO3pPaCTy, COCTAaBUBIIUX
KOHTPOJIbHYI rpynny. KpuTeprusMy BKJIIOYEHUA CAYKWUJIW HaJU4YMe MNOJATBEPXKAEHHOIO
nuarHosa XBII corsnacHo pexkomenpauusaMm KDIGO (2012) [15], cTabuibHOe TeuyeHUe
3a00JieBaHUS U OTCYTCTBUE OCTPBIX BOCHAJUTENbHBIX COCTOSIHUM Ha MOMEHT 06C/1e/I0BaHUS.
W3 uccnefoBaHUsl HMCKIOYAJIUMCh NALMEHTbl C OCTPbIMM WUHQEKIUSAMH, OHKOJOTHYECKUMU
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3a00J1eBaHUAMH, [JeKOMIIEHCUPOBAHHBIM CaXapHbIM AMabeTOM U BbIpaXEHHOMU CeplevyHo-
COCYAMCTOM MaTOJIOTHEMN.

Craguu XBIl onpenensivuch Ha OCHOBAaHMM pacyéTa CKOPOCTH KJIyOOYKOBOU
¢unpTpauuu (CK®) c ucnonb3zoBanuem ¢popmyabl CKD-EPI [15]. I'pynnel pacnpenensiavch
caeyoIuM 06pa3oMm:

- XBII I craguu (CK® 290 Ms1/MuH/1,73 M? + NpU3HAKK NOpPa’KEeHHU TI0YEK),

- XBIT II craguu (CK® 60-89 ma/mMun/1,73 m?),

- XBIT III craguu (CK® 30-59 ma/mMun/1,73 M?).

YpoBeHb [(3,-MUKpOrJIoOyJIMHA B CbIBOPOTKE KpPOBU OMNpeesssid MeTOJ0M
TBepJodasHoro uMmyHopepmeHTHOro aHaausa (ELISA) c ucnosib3oBaHMEM CTaHAAPTHBIX
KOMMepYyecKuxX HabopoB (HanpuMep, Human (3,-Microglobulin ELISA Kit, Bioassay Technology
Laboratory, KuTait), corjiacHO MUHCTPYKL UM pou3BoauTeis [9]. 3a6op KpoBU NPOU3BOAUJICS
HaTOIlAK, LieHTpudyrupoBaHue npoBoausiocb npu 3000 o6/MuH B TedyeHue 10 MHUHYT,
06pa3sibl xpaHuuch npu —80°C 10 npoBeAeHUs aHAIU3a.

Bce mnanueHTbl MPOLIJIM KOMIIEKCHOE KJIHWHUKO-1ab0paTOpHOe 006caeloBaHUE,
BKJ/IIOYAKOLlee  CTaHAAPTHble OHMOXUMHYECKHWe U  OOUIeKJIMHUYeCKHe IO0Ka3aTeJu.
CtaTucTrhyeckass 06paboTKa AaHHBIX OCYLeCTBJAJACh C UCIOJAb30BaHMEM NporpaMmmel IBM
SPSS Statistics 26.0. [IpoBepka pacnpefeieHHs] IPU3HAKOB MPOBO/MJIACH C UCIIOJIb30BAHUEM
kputepud lllanupo-Yuika. [[n cpaBHEHUA KOJIMYeCTBEHHBIX [I0Ka3aTeJed MexXAy rpynnamu
npuMeHsica t-kputepuil CTbiofleHTa (IpU HOPMaJbHOM paclipefie/iIeHUH) UJId KpUTepuu
ManHa-YuTHU. Jl0CTOBEPHOCTD pa3iMuui NpuHUMaJiach npu p<0,05.

Pe3yJibTaThl

B xoze vccieoBaHMs OBLIU OLlEHEHBI YPOBHU [(2-MUKpOrJOOyJWHA Yy NAalUEHTOB C
pa3/IMYHbIMM CTaJUSIMKU XpoHHYecKoW 6osiesHH nodek (XBII). Beuin cdopmupoBaHbI
clefyloliye TPYINNbl: KOHTPOJbHAsA rpymnna (30poBble y4yacTHUKHU), mayueHTbl ¢ XBII 1
crtaauy, XBII 2 craguu u XBII 3 ctaguu. B koHTposibHOM rpynne (n=20) cpegHuil ypoBeHb 32-
MUKporJjoobysnHa coctaBua 1,35 * 0,28 mMr/s1. 3TOT nokasaTesib ObLI B IpefiesiaXx HOPMbI, YTO
CBU/IETEJILCTBYET O HOPMa/JIbHOM QYHKIIMU MOYEK Y 3[,0POBBIX UCMBITyEMBIX. Y NAllMEHTOB C
XBII 1 ctraguu (n=20) cpeHUM ypoBeHb 32-MUKpoOr06yanHa coctaBua 1,87 + 0,33 Mr/s1. 3ToT
NOoKasaTe/b OblJ 3HAYUTEJNbHO Bblllle, YeM B KOHTPOJIbHOW TpyIIle, YTO NOATBEPXKJaeT
HaJIMyMe paHHero MOBpeXJeHHUs MOo4YeK, HECMOTPSl Ha HOpMaJibHble 3HAaYeHHUsl CKOPOCTHU
k1y604ukoBoi puabTpanuu (CK®). [Ipu XBII 2 ctaguu (n=25) ypoBeHb B2-MUKPOrJI006yaMHA
ObL1 elle 6oJiee MoBbILIEeH U cocTaBua 2,41 + 0,45 mr/a. /laHHbIN pe3ysbTaT yKa3blBaeT Ha
JlaJibHelIlee yxy/lleHhe Mo4eYHOW (QYHKIMH, MOCKOJbKY [32-MHUKpOIJIOOYJUH SIBJSETCA
MapKepoM MOBpeX/leHHUsl MOYEK M €ero YpoBeHb YBEJMYHUBAETCS C NPOTPeCcCHpPOBaHUEM
3abosieBanud. [laguentsl ¢ XBIl 3 craauu (n=23) npoJeMOHCTPUPOBAIM HaubOJIbllee
noBbIlIeHHWE ypoBHSA B2-MukporsodbynmHa — 3,16 * 0,52 mr/n. 3To coOTBETCTBYyeT GoJjiee
BbID@OXXEHHOMY HapylleHWI0 (QYHKIMU [O4YeK W MOATBEPKJAET TECHYK CBS3b MEXAY
HOBbIIIEHHEM YPOBHS [32-MUKpPOIJI00yJMHA U NPOrpecCHpOBaHUEM XPOHHUYECKOH 00Jie3HU
noyek (tab6..1).

AHanv3 JlaHHBIX IMOKasaJ, YTO YpOBeHb [2-MUKpOrJOOY/JMHA HMeeT 06paTHYIo
Koppessanyi ¢ nokasartenamu CK® (p<0,001, r=-0,35). [lo mepe cHuxenus CK® (c 95
ma/mue/1,73 M?> Ha 1 craguu go 45 ma/mun/1,73 m* Ha 3 craguu) ypoBeHb [2-
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MUKpPOTJIOOYJIMHA YBeJWYMBAJICS, YTO NOATBEPXKAAET €ro poJjib Kak Mapkepa MOBpeX/eHus
IIOYeK U IporpeccupoBaHus 3aboJieBaHud (puc.1).

Tao6auna 1
YpoBeHb (3,-MMKPOr/106y/JIUHA B CbIBOPOTKe KPOBU U CK® y 06c/1e ;0BaHHBIX rpyni
I'pynmna (n- Cpeansis CK® | ;- p (mo cpaBHeHUIO C
KOJIN4eCTBO (Mn/mMun/1,73 M*) | MUKPOT/106Y/IMH, | KOHTPOJIEM AJA B2-
00JIbHBIX) mr/ja (M+SD) MHUKPOTIJIOOYJIMH)
KoHTposbHas 108,3+6,2 1,35+0,28 -
rpynna (n=20)
XBII I craguu (n=20) 95,2+4,7 1,87 +0,33 < 0,05
XBIT Il cTraguu 75,1+11,5 2,41 +0,45** <0,01
(n=25)
XBIT III crapuu 48,3+10,9* 3,16 £ 0,52**~ <0,001
(n=23)

IIpumeyanue: *-p<0,01 **-p<0,001 mo cpaBHeHuto c XBII Il craguu, *-p<0,01 no
cpaBHeHUto ¢ XBII [ ctaguu.

B2-mr
100 -
2 [
£ 80F
° -
=
=
=
@
=
2
= AUC = 0,691
2. p = 0,001
=) 1 | P
40 80
CoennduaHOCTH

Puc. 1. ROC-kpuBble ¢ 95% Jo0BepuUTeIbHbIM HHTEPBAJIOM JJIf
2-MHMKPOr/106y/JIUH OTHOCUTEAbHO CK®.

OGcyxaeHUe. Pe3ysbTaThl Halllero UCC/Ae0BaHUs NOATBEPKAAIOT, YTO YPOBEHD [32-
MHUKPOTJIOOYJIMHA MOXeET ObIThb HCIOJIb30BaH B KayeCcTBe MapKepa /il JUAarHOCTUKU U
MOHUTOpPUHIAa XpoHUYecKou 6osiesHn mnovyek (XBII), MOCKONBKY ero KOHLEHTpaLus
KOppeJIUpyeT C yxyJuleHrneM QYyHKIMU MOYeK, a TaKKe NpOrpecCHpoBaHHeM 3a60JieBaHUSI.
YpoBeHb 32-MUKpOrJI00YJIMHA B KPOBU MOBbILIAETCS € NporpeccupoBanueM ctaauu XBII, 4yto
JleJlaeT ero MOTeHIIMaJbHbIM NPOTHOCTUYECKUM HHCTPYMEHTOM /JJI1 OLlEHKH COCTOSIHUS
nalueHTa.

2-mukpornobyaun (f2-MI) — 3To Masblii MOJIEKYJSIPHbII Bec 6esika, KOTOPbIA
IPUCYTCTBYET HA MOBEPXHOCTH KJIETOK, a TaKXKe BbIJEJSETCs MOoYKaMU. B HOpMasbHBIX
YCJIOBUSAX [32-MUKPOII00y/IMH GUIBTPYeTCA B IOUYKAX M TOYTH NOJHOCTbIO peabcopbupyeTcs.
OZHAaKO NpU MNOYEYHOM TMOBPEXAEHUU ITOT MPOLECcC HapyllaeTcs, YTO NPUBOJUT K
NOBBILIEHUIO ero ypoBHA B KpoBu [12]. [loBbllieHWe ypOBHA [32-MHUKPOIJI0OyJIMHA
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HabsrofaeTca Ha Bcex craauax XBIl, Ho HauboJsiee BbIpaXKeHO Ha MO3JHUX CTaAWAX, KOrja
novyeyHasi pUAbTpPaL U 3HAYUTETbHO CHUXKEHA.

Hamu pesysbTaTbl IOKa3alM, YTO YpPOBEHb [32-MUKpPOIJI06yJHMHA 3HAYUTEJTbHO
yBeJsinuuBaeTcs ¢ nporpeccupoBanueM XBII. 3To corsiacyeTcs ¢ paboTaMu Apyrux aBTOPOB,
KOTOpbIE YCTAHOBUJIY, YTO YPOBEHD 32-MUKpPOTJ00y/IMHA BO3pacTaeT Npu Bcex ctafuax XBII
¥ 0COOEHHO 3HAYMTEJIbHO NOBBIIIAETCS Ha CTaZuu 3 U Bbille [18,21]. B HalieM vccie 0BaHUU
YpPOBEHb [32-MHUKpOrJ06yJrHa Obl1 HaubosbwiuM y nanueHToB ¢ XBIl 3 craguu, uTo
COOTBETCTBYET JJaHHBIM JIpYTUX UCC/Ie;JOBAaHUH, IO TBEPKAAIOIUX €ero POJib KaK UHAMKATOpa
NI04YeYHOTO NOBPEX/AEHUs U NPOrpecCUpPOBaHUs 3a00/1eBaHHUS.

Hama pab6oTa coBmajjaeT Cc pe3yjbTaTaMM HECKOJbKUX KPYMHbIX HCCAEOBAaHUM,
KOTOpbIe HCCAeoBaJU poJib [32-MukporsobyavHa B XBIl. Hampumep, B ucciefoBaHUY,
npoBegeHHoM B 2018 roay, ObLIO [OKa3aHO, YTO YypOBEHb [32-MHUKPOT/I00yJuHA
CTaTUCTUYECKU 3HAYUMO MNoBbimaeTcd Ha 2 U 3 craguax XBIl, © OH MOXeT CIyXUTb
MHJMKAaTOPOM MporpeccupoBaHus 3ab6osieBaHus [16]. Takke, B 60jiee paHHEM MCCIeJOBAaHUHY,
npoBeZieHHOM B 2015 rofy, 2-MUKpOr/100y/IMH ObLI IpeJJioXKeH Kak 3peKTUBHBINA MapKep
JUJI1 MOHUTOPUHTA NMOYEeYHOTO MOBpPEXJEeHUS y NallMeHTOB C JuabeTuyeckod HepponaTuen
[23].

B apyrom uccinemsoanuu 2020 roaa, rje u3ydaauch pasindHble 6nomMmapkepsbl npu XBII,
2-MUKpOr/IOOYy/IMH TMOKa3aJ BbICOKYH YyBCTBUTEJBHOCTb U CHeUUPUYHOCTb IpHU
auarHoctuke XbII, 0co6eHHO B c/iydasix C HOpMaJIbHOUM UJIK yMepeHHO cHMKeHHoU CK®, kora
Jlpyrve MapKepbl, TaKHe KaK KpeaTUHUH, MOTYT He OTpaXkKaTb peasibHO€e COCTOSIHUE TOYEeUYHON
bynkuuum [20].

Hame uccnefjoBaHre Tak:ke MOKa3aJo 3HAYUTEJIbHYIO KOPPEJISALUI0 MeXAy yPOBHEM
2-mukpornobyarHa v nokasateasamu CK®, yTo corsiacyeTcs ¢ paboTaMu pyrux aBTopos (7).
B u4actHocTH, uccnenoBaHue, npoBefgeHHoe B 2019 rogy, Takke nokasajo, 4To [32-
MUKPOTJIOOYJIMH MOXXeT OBbIThb MOJIE3EH B COYETAaHUU C JPYTrMMH MapKepaMu (Hampumep,
nucrtatuHoMm C) s yayduieHuss guarHocTuku XBII, ocobeHHO Ha paHHUX CTafUsIX
3ab6os1eBaHus [17].

Koppensiiusa mexay ypoBHeM [32-MukporsiooynnHa u CK® nogyepkuBaeT BaXXHOCTb
3TOro MapKepa /JiJil paHHeH AMarHoCTUKU NIOYEYHOT0 MOBPEXAeHus, KOrJa Apyrue MapKepbl
MOTYT He JaBaTb YEeTKOro IMpejCcTaBJeHUs O HapylleHUHW PyHKIUM Todyek. Hampumep,
KpeaTUHUH, XOTS U IBJISIETCSI OJJHUM M3 HauboJiee 4acTO UCI0JIb3YEMbIX MAPKEPOB MOUYEYHOM
dYHKIIMY, MOXKET ObITh MEHee YyBCTBUTEbHBIM Ha paHHUX cTagusax XBII, koraa ero ypoBHuU
HaXOJsATCSA B mpejesax HOpMbI [26]. Kpome Toro, f2-MHUKpPOTJIOOYJIUH MOXET CAYXXUTb He
TOJIBKO JIMAarHOCTUYECKHUM, HO M NpPOrHocthudyeckuM MapkepoMm XBIl. Psap ucciaemoBanuim
M0Kas3aJi, YTO BBICOKHM YpoBeHb [B2-MHUKpOrJOOyJMHA MOXeT IMpeJcKas3aTb yXyJAlleHue
byHKIIMU mouyek B OyayuieM. B uccienoBanuu, npoBegeHHoM B 2017 roay, maideHTbI C
BbICOKMMM YPOBHSIMU [32-MHUKpOIJIOOy/JIMHA HUMeJsiM 6oJiee BBICOKME ILAHChl HAa pPa3BUTHE
no4yeyHoW  HeaocTaToyHocTd  [11]. ITu  [JaHHble  MOJYEPKHUBAIOT  BAXXHOCTh
2-MuKpora06y/IMHA A5 OLlEHKU IPOrHo3a 3a60/1eBaHuUs.

BruitoueHue [(2-MUKpOrJio6yJMHA B CTaHJApTHOe ob6ciiefjoBaHue manueHTOB ¢ XBII
MOXET 3HAUYUTEJbHO MOBBICUTh TOYHOCTb JUArHOCTUKU W MporHosza. OCOGEHHO BaXKHO
YUYUTBIBATh 3TOT MapKep Ha paHHux ctagusax XBIl, korga apyrue KIMHHUYECKUE MTOKAa3aTesH,
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Takve Kak CK® u ypoBeHb KpeaTHUHHHA, MOTYT He OTpa)kaTb BCeX U3MEHEHUH B NMOYEYHOU

dyHKIMU.
3aKk/Il0o4eHue

Pe3ysibTaThl Haulero uccie0BaHusA IO/ATBEPXKAAIOT, 4TO yPOBeHb
2-MUKpOTr/I06yIMHA ABJISETCS BAXKHBIM MapKEPOM, KOTOPBIA MOKET 6bITh UCMO0Jb30BaH JIs
JMarHOCTUKU U MoHuTOpuHra XBIl. Mbl ycTaHOBUJIM 3HAYMTEJbHOE IOBBIIIEHHE YPOBHSA
2-MuKpor/s06y/MHa ¢ MPOrpeccCHpoBaHMeM 3a60/1eBaHUSA, YTO COTJIACYETCS C pe3yJbTaTaMU
JApYTrux ucciaejoBaHui. BkiroueHre B2-MUKpPOr00yrMHA B KJIMHUYECKYIO IPAKTUKY MOXET
NOMOYb YJYYIIUTb JUAarHOCTUKY, MOHUTOPHUHT U NPOrHO3MPOBAaHUE XPOHUYECKOUN 60JIe3HU
MOYeK.
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IMPORTANCE OF VAGINAL MICROBIOME IN REPRODUCTION
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Abstract: Vaginal microbiome’s role in reproductive function of women is one of the most important topics
nowadays. Thanks to sequencing based technology it is possible to identify variety of microorganisms which was
impossible with help of cultural methods. Now both reproductive technology and vaginal microbiome become the
most discussed topic in science. This review analysis impact of vaginal microbiome on reproductive outcomes.
Usually, non Lactobacillus dominated microbiome is associated with dysbiosis and bacterial vaginosis. These
changes in microbiome may result in implantation failure, recurrent pregnancy loss, missed abortion. Thus,
analyzing vaginal microbiome and correcting it with antibiotics and probiotics may improve reproductive
outcomes.

Key words: pregnancy, ART, implantation failure, recurrent pregnancy loss, missed abortion.

REPRODUKTIV FAOLIYATDA QIN MIKROBIOMINING AHAMIYATI

Bektemirova Begoyim Baxtiyorjon qizi
Farg‘ona jamoat salomatligi tibbiyot instituti 1-kurs tayanch doktoranti
E-mail: bektemirovabegoyimbaxtiyorgizi@gmail.com

Annotatsiya. So‘nggi yillarda inson mikrobiomiga tobora ko‘proq e’tibor berilmoqda. Sekvensiyaga asoslangan
texnologiyaning yaratilishi avval muhitlarga ekish orqali aniglash qiyin bo‘lgan ko‘p sonli bakteriyalarni aniglash
imkonini berdi. Mikrobom diagnostikasi fanning asosiy yo‘nalishi sifatida paydo bo‘ldi, shu bilan birga reproduktiv
tibbiyot ham rivojlandi. Ayniqsa, implantatsiya yetishmovchiligi sabablarni tadqiq gilish va davolash imkoniyatlari
bilan bog‘liq tadgiqotlar ko‘paydi. Shunday qilib, vaginal mikrobiom bepushtlikka ta’sir qiluvchi omil sifatida
muhokama qilinadi va davolash imkoniyatlari uchun istigbolli yo‘l hisoblanadi. Ushbu sharh gin mikrobiomining
reproduktiv natijalarga ta’sirini ko‘rsatuvchi zamonaviy tadqiqotlar natijalarini tahlil qiladi. Laktobakteriyalar
ustun bo‘lmagan mikrobiom disbioz bilan hatto bacterial vaginoz bilan bog‘liq ekanligi ko‘rsatilgan, Ushbu
nomutanosiblik implantatsion yetishmovchilik, odatlangan homila tushishi, rivojlanmagan homiladorlikka olib
kelishi mumkin. Shu sababli, mikrobiomni tekshirish hamda antibiotiklar va/yoki probiotiklar bilan birgalikda
davolash reproduktiv natijalarini yaxshilash usuli bo‘lishi mumkin.

Kalit so‘zlar: yordamchi reproduktiv texnologiyalar; qin mikrobiomi; implantatsiya yetishmovchiligi; disbioz;
homiladorlik, rivojlanmagan homiladorlik.

DOI: https://doi.org/10.47390/3030-3133V3I3Y2025N03
Kirish
Yordamchi reproduktiv texnologiyalar bepushtlik muammosiga duch kelgan juftliklar

uchun keng tarqalgan va istigbolli davolash usuli hisoblanadi. Texnologiyaning muvaffaqiyatiga
bir gancha texnik sharoitlar bilan birga haqiqiy reproduktiv salohiyat (oosit, spermatozoidalar
va embrionning implantatsiyasi va rivojlanishini ta’'minlovchi onalik muhitining sifati) ta’sir
giladi. Shunday qilib, uchta noyob fiziologik muhit ishtirok etadi. Biroq, muvaffagiyat uchun
mas’ul bo‘lgan hal qiluvchi omillar endometriy, uning mikrobiomi va immunologik aspektlar
hisoblanadi. Biz inson mikrobiomi haqgida ko‘proq ma’lumotga ega bo‘lganimiz sayin, u
insonning deyarli har bir fiziologik faoliyatiga ta’sir qilishi ma’lum bo‘ldi[1].
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Bakteriyalar, arxeyalar, zamburug‘lar, faglar va viruslar kabi milliardlab mikroblar inson
tanasi kolonizatsiya qiladi[2]. Kolonizatsiya qiluvchi patogen bo‘lmagan bakteriyalarga oid
birinchi tadqgiqotlar 1885-yilda nashr etilgan bolalar ichagidagi ichak tayoqchasi E.coli haqida
edi[3]. Bu tadqgiqotdan keyin XX asr davomida boshqa kommensal bakteriyalar, inson
tanasining turli qismlarida, masalan, burun va og‘iz bo‘shliglari, teri va siydik-jinsiy yo‘llarda
yashovchi bakteriyalar tadqiq qilingan[3]. Lekin ularning ahamiyati yo‘q deb hisoblangan.
Umuman olganda, olimlar mikroblarni inson salomatligiga tahdid sifatida qabul gilgan. 1988-
yilda Whipps va boshqgalar. mikrobiom atamasiga “aniq fizik-kimyoviy xususiyatlarga ega
bo‘lgan, yetarli darajada aniq belgilangan yashash muhitini egallagan mikroblar jamoasi” deb
ta’rif bergan. Keyinchalik bu ta'’rif mikroblar faoliyati va dinamikasini hisobga olib yanada
boyitildi[4]. Hozirda mikrobiot va mikrobiom atamalarini farglash muhimdir: mikrobiot m’lum
bir muhitdagi mikroorganizmlar jamoasini anglatadi, mikrobiom esa mikroorganizmlar
jamoasini ularning atrof-mubhit sharoitlarini hisobga olgan holda ma’lum bir muhitdagi roli va
ularning o‘zaro ta’sirini hisobga olgan holda tavsiflaydi.

Inson mikrobiotining 80%i ovgat hazm qilish yo‘lida joylashgan bo‘lsa, umumiy
mikrobiotning 9%i urogenital traktni kolonizatsiya qiladi [5,6]. Siydik chiqarish yo‘llari ilgari
steril deb hisoblangan, ammo bugungi kunda biz aniq bakterial jamoalar siydik yo‘llarida
sog‘lom siydik muhiti uchun javobgar ekanligini bilamiz. Bu mikrobiomdagi o‘zgarishlar siydik
tuta olmaslik, urologik o‘smalar, siydik pufagi neyrogen disfunksiyasi bilan bog'liqdir [7]. Qin
mikrobiomida Lactobacilli yetakchilik qiladi va bu ko‘pincha urogenital a’zolarning normal
holati bilan birga keladi. Lactobacilli laktat kislota ishlab chiqaradi va bu qin pH ni kislotali
saglashga, boshga mikroorganizmlarning o‘sishini cheklashga sababchi asosiy omildir. Yaqin
vaqtlargacha bachadon bo‘shlig'i steril deb hisoblangan. Ammo u qin mikrobiotiga nisbatan
100-1000 marta kamroq miqdorda, ammo undan ko‘ra xilma-xil mikroorganizmlar
mikrobiotini saqlaydi. Bachadon bo‘shligi mikrobiotida Lactobacilllining qin mikrobiomidan
kora boshqacharoq turlari dominantlik qiladi[3,8,9]. Bachadon bo‘shlig'idagi
mikroorganizmlar uni infeksiyadan himoya giladi va muddatdan oldingi tug'ruq, implantatsiya
yetishmovchiligi kabi holatlar bilan bog‘liq[10].

Qin mikrobiomi keng qizigishlarga sabab bo‘lmoqda. Chunki uning reproduktiv
natijalar, ayollar salomatligidagi o‘rnini o‘rganish muhimdir[11]. Ushbu sharhning maqgsadi qin
mikrobiomi va reproduktiv natijalar, implantatsion yetishmovchilik, odatlangan homila
tushishi, rivojlanmagan homiladorlik orasidagi bogfliglik, disbiozni davolashga qaratilgan
tadqiqotlarni tahlil qilishdir.

Tadqiqot usullari

Qin mikrobiomini o‘rganish muhitlarga ekish yoki sekvensiyaga asoslangan
texnologiyalar yordamida amalga oshirilishi mumkin. Avvalgi tadqiqotlarda odam organizmi
mikrobiomini o‘rganish muhitlarga ekish orqali o‘rganilgan. Bunda o‘sayotgan koloniyalarning
o‘sish xususiyatlari, biokimyoviy, morfologik xususiyatlari asosida mikroorganizmlar
farglangan [12]. Ammo bu usul ko‘p vaqt talab giladi hamda hamma mikroorganizmni aniglash
imkonini bermaydi[13]. Shu sababli bu usuldan tadqgiqotlarda foydalanish yetarli natijalar
bermaydi. Ammo kunlik tibbiyotda kultura olish usuli keng qo‘llaniladi. Sababi undan keng
ko‘lamli foydalanish mumkin. Shunga qaramay, bu usul mikroorganizmlarning o‘zaro aloqasini
ko‘rsatmaydi [14].
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Muhitlarda o‘smaydigan bakteriyalarni molekulyar usul bilan aniqlash mumkin[15,16].
16S ribosomali RNK (rRNK) bilan bog‘liq genlarning ketma-ketligi mikrobiomni o‘rganishda
yangicha yondashuv hisoblanadi[17]. Xususan, 16S rRNK prokariotik ribosomaning 30S kichik
bo‘linmasining tarkibiy qismidir va bu komponentni kodlovchi genlar genomik evolyutsiyaning
sekin tezligi tufayli filogeniyalarni qayta tiklash uchun ishlatiladi [17]. Xususan, molekulyar
barmogq izlari bo‘lib xizmat qiladigan gen ichidagi gipero‘zgaruvchan hududlar avlod va tur
darajasini aniglash uchun foydalaniladi [18,19]. Bu ketma-ketlikka asoslangan texnologiya
DNKni to‘g'ridan-to‘gri ekstraksiya va klonlash orqali fiziologiyasi haqida qo‘shimcha
ma’lumot olish uchun mikroorganizmlarni aniqlash imkonini beradi [1]. Metagenomika ma’lum
bir muhitdagi barcha mikroblarning butun genomini ifodalaydi, bir hujayrali genomika esa
alohida hujayralar genomlariga ishora qiladi. Ushbu tadqiqotlarning muvaffaqiyati birinchi
navbatda berilgan namunalardan ajratilgan metagenomik DNK miqdori va sifatiga bog‘liqdir.
Shuning uchun, berilgan namunadan yaxshi sifatli metagenomik DNKni ajratib olish qiyin vazifa
hisoblanadi [20].

Reproduktiv yoshdagi sog‘lom ayol qin mikrobiomi xususiyatlari

Vaginal mikrobiom va uning reproduktiv tizimga ta’sirini batafsil ko‘rib chiqishdan oldin
uning fiziologik holatini tushunish muhimdir. Vaginal mikrobiom ayol organizmini turli
zamburug'lar, bacterial va virusli patogenlardan himoya qiladi va pastki reproduktiv tizimda
tashqi muhitga qarshi birinchi to‘siqni hosil giladi. Tabiiy yo‘l bilan tug‘ish holatlarida vaginal
mikrobiom yangi tug'lgan chaqaloqqa kolonizatsiyalanadi, shuning uchun chaqalogning
immunitet tizimiga ta’sir qiladi va himoya qiladi. Yangi tug‘ilgan chaqalogning immunitet
hujayralarida kolonizatsiya tabiati va darajasi bo‘yicha, turli mikrob populyatsiyalari turli xil
induksiyalarni keltirib chigaradi. Bundan tashqari, mikroorganizmlarga ta’sir qilish hayotning
boshida immunitet tizimini shakllantirish uchun muhim ahamiyatga ega [21]. Vaginal
mikrobiom chaqalogning neyro rivojlanishida ham muhim rol o‘ynaydi. Mikrobiot giston
deasetilazlarni (HDAC) tormozlashi, mikrogliyaga ta’sir qilishi, neyrotransmitterlarni ishlab
chiqarishi, qon-miya to‘sig‘i orqali o‘tishi va qisqa zanjirli yog‘ kislotalari (SCFA) bilan o‘zaro
ta’sir qilishi aniglangan. Bu omillar miya rivojlanishida muhim rol o‘ynaydi [22,23].
Lactobacillus turlari har qanday yoshdagi qinda oz migdorda mavjud bo‘lib, bu tuxumdon
gormonlarining ta’siri bilan amalga oshadi. Laktobakteriyalar turlari 1 gramm qin suyuqligida
107-108 koloniya hosil qiluvchi birlik miqdorida uchraydi. Estrogen ta’sirida qin hujayralari
ko‘payadi, ularda glikogenni sezilarli darajada ushlab turadi va progesteron bu hujayralarning
sitolizini rag'batlantiradi. Shunday qilib, glikogen laktobakteriyalar tomonidan glyukoza va
maltozaga parchalanadi. Bu bir nechta metabolik mahsulotlarni, shu jumladan laktatni ishlab
chiqgaradi va fiziologik kislotali pH ni hosil qiladi [24]. Sut kislotasi ishlab chiqarish normal
vaginal mikrobiomaning o‘ziga xos belgisidir, chunki natijada vaginal pH (~ 4,0) patogen
bakteriyalarning o‘sishi uchun noqulay muhit yaratadi [25]. In vivo vaginal laktatning o‘rtacha
konsentratsiyasi 0,79+0,22% ni tashkil qiladi, fiziologik pH ni 3,8+0,2 [26] keltirib chiqaradi.
Shunday qilib, sut kislotasi giston deasetilazlarni bloklaydi, gen transkripsiyasini va DNK
reparatsiyasini kuchaytiradi. Epiteliy hujayralarida otofagiyani keltirib chiqaradi va
gomeostazni rag'batlantiradi [27]. Bakterial vaginozda ishtirok etgan bakteriyalarni sut
kislotasi yo‘q qila oladi [28].

Laktobakteriyalar uzun yoki qisqa Gram-musbat tayoqchalar bo‘lishi mumkin, ba’zan
sharsimon (kokkoid) bo‘lishi ham mumkin. Ular sitokinlarni keltirib chigaradi va vaginal
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epiteliy (masalan, Langerhans hujayralari yoki dendritik hujayralar) immun hujayralari bilan
o‘zaro boglanadi, laktat hosil qiladi. Shuningdek, H202, biosurfaktanlar va koaggregatsiya
molekulalari fakultativ patogen bakteriyalardan himoya qiladi[27].

Vaginal mikrobiom turli etnik guruhlarda va tadqiqotlarda tahlil qilindi va
mikrobiotning xilma-xil tarkibi aniglandi [29,30]. Bu klinik kontekstda muhim ahamiyatga ega
ko‘rinadi, chunki mikrobial tarkibdagi farqlar tegishli vaginal muhit infeksiyaga javob berishi
yoki boshga nomutanosibliklar bilan o‘zaro ta’sir qilishiga turlicha ta’sir qilishi mumkin. Etnik
kelib chigishidan tashqari, mikrobiomga fiziologik hodisalar ham ta’sir giladi, masalan: hayz
davri va homiladorlik, shuningdek tashqi omillar, masalan, jinsiy faollik, gigiyena odatlari va
tibbiy muolajalar [31].

Verhelst va boshqalar Gram bo‘yash va 16S rRNK ketma-ketligi kombinatsiyasidan
foydalangan holda 197 homilador ayolning vaginal mikrobiomasini tahlil qildi va tegishli
dominant Lactobacillus turlarida farqlarni aniqladi [32]. Laktobakteriyalarning quyidagi to‘rtta
asosiy turi aniglangan: Lactobacillus crispatus (L. crispatus), Lactobacillus iners (L. iners),
Lactobacillus jensenii (L. jensenii) va Lactobacillus gasseri (L. gasseri) [16]. Hozirda biz
Lactobacillusning 261 turi boriligini bilamiz, ularning ba’zilariga 2020 yilda yangi nomlar
berildi [33].

Vaginal mikrobiom tarkibiga va dominant Lactobacillus turlariga qarab guruhlarga
bo‘linishi mumkin. Ravel va boshqalar Community state type (CST) deb ataluvchi [, II, III, IV va
V sifatida belgilangan, hamda mos ravishda 105, 25, 135, 108, va 21 ta mikrob taksoni [25,29]
saglovchi beshta guruh ajratishdi. I sinf Lactobacillus crispatus ustunligi bilan ajralib turardi va
tahlil gilingan aholining 26,2 foizida topilgan, Il daraja (6,3%), IlI (34,1%) va V (5,3%) esa mos
ravishda Lactobacillus gasseri, Lactobacillus iners va Lactobacillus jensenii dominantligi bilan
aniqlangan [29]. Ushbu 4 sinflar asosan Osiyo va Yevropa oq tanli ayollaridan ajratib olingan.
[V sinf esa asosan qora tanli va ispan ayollarda uchraydi hamda laktobakeriyalar dominantligi
yo‘qligi bilan ifodalanadi. Bu sinfda anaeroblar — Gardnerella, Pretovella, Corynebacterium,
Atopobium, Megasphaera, Sneathia ko‘p uchraydi. Tadqiqotlarda IV sinf va muddatdan oldingi
tug‘ruqlar o‘rtasida o‘zaro bog'liglik aniqlangan[33,34].

Qin mikrobiomi va rivojlanmagan homiladorlik

Vaginal mikrobiomdagi o‘zgarishlar va implantatsiya yetishmovchiligi o‘rtasidagi
bogliglik vaginal mikrobiom va rivojlanmagan homiladorlik o‘rtasidagi bog‘liglikdan ko‘ra
kengroq ko‘rib chiqilgan Mavzuga bag‘ishlangan kam sonli tadqiqotlar kichik ko‘lamda
o‘tkazilgan. Odatlangan homila tushishi 12 haftalik homiladorlik davridan oldingi ketma-ket 3
marta va undan ko‘p homila tushishi bilan ta’riflanadi va 1-2% holda kuzatiladi [35,36].
Amerika Reproduktiv Tibbiyot Jamiyatiga ko‘ra odatlangan homila tushishi ayollarda ikki yoki
undan ortiq homiladorlikning klinik (ultratovush yoki gistopatologiya) dalillari bilan
homiladorlik yo‘qolganidan keyin tashxis qo‘yilishi mumkin [37]. Fan va boshqalar
rivojlanmagan homiladorlik bor 31 bemorning 16S rRNK ketma-ketligi yordamida vaginal
mikrobiomini tahlil qildi va ularni oddiy homila tushishini boshdan kechirgan 27 ayol bilan
solishtirgan [38]. Mualliflar rivojlanmagan homiladorlik guruhidagi bemorlarda tez-tez vaginal
infeksiyalarga duchor bo‘lishlarini kuzatdilar, masalan bakterial vaginoz, kandidoz yoki
mikoplazma infeksiyasi. Bularning barchasi vaginal floraning xilma-xilligini ko‘paytirishi
mumkin. Maxsus proteobakteriya sifatida Pseudomonas rivojlanmagan homiladorlik
holatlarida nomutanosib ravishda tez-tez topildi. Pseudomonas gram manfiy tayoqcha bo‘lib
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opportunistic pathogen hisoblanadi va u qin florasining tarkibiy gismi hisoblanmaydi.
Pseudomonas tananing har ganday qismida va har qanday to‘qimalarda paydo bo‘lishi mumdkin,
kuyish yoki yaralarda, o‘rta qulogda, shox pardada, nafas olish yo‘llarida va siydik chigarish
kanalida tez-tez uchraydi. Ushbu bakteriya endokardit, gastroenterit, empiema va hatto
sepsisga ham sabab bo‘lishi mumkin [38]. Mualliflar shunday xulosaga kelishdiki, vaginal
floradagi nomutanosiblik gin orqali bachadonga o‘tishi mumkin, bu yerda ular mahalliy
immunitet reaksiyasini qo‘zg‘atishi va xemokinlarni faollashtirishi mumkin. Bu ishni buzishi
mumkin. Bu 0z navbatida mahalliy immun tizimining mikrosirkulyatsiyasini buzilishiga va
odatlangan homila tushishiga olib keladi [38].

Diagnostik tekshiruv

Qin mikrobiomi muvozanatining skriningi rivojlanmagan homiladorlik, odatlangan
homila tushishi bilan kasallangan bemorlarda tashxis va davolashni sezilarli darajada
yaxshilovchi yangi usul bo‘lib xizmat qilishi mumkin[38]. Qin mikrobiomining tahlili
mikroblarning to‘liq spektrini va mos keladigan kichik guruhlarni aniqlash imkonini beradi.
Avvalgi yondashuvdan farqli o‘laroq, bu patogen mikroblarni yo‘q qilish uchun antibiotik
terapiyasida magqsadli bo‘lish imkoniyatini va probiotiklarni qabul qilish fiziologik mikrob
spektrini tiklash imkoniyatini yaratadi.

Davolashga zamonaviy yondashuv

Topilgan bakteriyalar spektriga va ularning kichik guruhlariga qarab, maqgsadli va
individual antibiotik davolash tavsiya qilish mumkin, agar kerak bo‘lsa qo‘shimcha tegishli
probiotiklar ham beriladi. Shunday qilib, takroriy bakterial vaginoz xavfi kamayadi va
“idiopatik bepushtlik” bilan kasallangan juftliklar individual terapiya olishlari mumkin bo‘ladi.
Antibiotiklardan metronidazol, klindamitsin kabi bakterial vaginoz uchun vositalar gisqa
muddatli yaxshilanishlarni ta’'minlaydi [39,40]. Bundan tashqari, laktobakteriyalarning
ko‘payishini va pHni pasaytirish uchun estrogen, sut kislotasi yoki borik kislotasini qo‘llash
mumkin [39-41]. Ba’zi mualliflar antibiotiklar bilan davolashdan keyin vaginal mikrobiomni
modulyatsiya qilish uchun yoki asosiy davolash sifatida probiotiklardan foydalanishni tavsiya
giladilar [42].

Xulosalar

Yuqorida Kkeltirilgan ma’lumotlar jinsiy a’zolar (ayniqsa vaginal va endometrial)
mikrobiom va ARTlarning muvaffaqiyati, reproduktiv natijalar o‘rtasidagi bog‘liglikni
ko‘rsatadi. Disbiyoz, bakterial vaginoz yoki ba’zi Lactobacilli turlarining yo‘qligi
implantatsiyaning muvaffaqiyatsizligiga olib kelishi mumkin. Kompleks Lactobacillus
shtammlarining o‘zaro ta’siri sog‘lom organizmlarning qin mikroflorasi muvozanatida muhim
rol o‘ynaydi. Lactobacillus crispatus esa tanani bakteriyalardan himoya qiladi, vaginoz va
tug‘ilishga ijobiy ta’sir ko‘rsatadi.

Bundan tashqari, endometriy mikrobiotida laktobakteriyalar ustunlik qiladigan
floraning yo‘qligi ko‘rinadi. Shunday qilib, qin mikrobiomining skriningi va disbalans yangi
tadgiqot manbasiga aylanishi va samarali davolash usullarini tagdim etishi mumkin. Individual
terapiya, shu jumladan antibiotiklar va/yoki probiotiklar yoki sut kislotalari preparatini
go‘llash vaginal va endometrial mikrobiom disbiozini yaxshilash va ARTda homiladorlikning
yuqori ko‘rsatkichlariga, rivojlanmagan homiladorlikda yangi reabilitatsiya usullari
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rivojlanishiga olib keladi. Shunga garamay, klinik bayonnomalar yaratish va davolash tadqiqot
usullarini mukammallashtirish uchun qo‘shimcha tadqiqotlar talab qilinadi.
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