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Summary. Pelvic organ prolapse (POP) is a common disease affecting women. Despite
the high prevalence of this disease very little is known about its etiology and
pathogenesis. We speculated that NAT2, GST T1 and GST M1 polymorphisms might be
a predisposing factor in the development of POP. Objective: To determine the
correlation between NAT2, GST T1 and GST M polymorphisms and POP.
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Relevance. Pelvic organ prolapse (POP) is one of the most common pelvic floor
pathologies [1,2,3,4,5,6]. There are a number of theories for the development of POP,
but none of them fully explains the pathogenesis of the disease [2, 7,8,9,10,11,12].
Epidemiological data demonstrate the predominance of patients with POP among
urban residents, which may indicate the influence of unfavorable environmental factors
on the development of the disease [5,13,14]. It is known that a person's susceptibility
to various diseases is determined by the so-called "predisposition" genes [1, 15,16,17],
which include genes for detoxification system enzymes. Polymorphism of these genes,
which i1s widespread in populations and changes the functional activity of the
corresponding enzymes, determines the pathogenesis, course and effectiveness of
therapy for various diseases, including gynecological ones [3, 18, 19,20,21].
N-acetyltransferase 2 (NAT2), being a phase Il enzyme of the detoxification system,
catalyzes the metabolic conversion of substances containing primary amino groups
(NH2-) [4,22]. At the same time, NAT?2 is involved in the metabolism of connective
tissue, performing N-acetylation of carbohydrate components of the intercellular
matrix of connective tissue (D-galactosamine and D-glucosamine) [8, 23,24,25]. The
activity of the enzyme is determined by the polymorphism of the N-acetyltransferase
2 (NAT2) gene, which changes the functional activity of the protein [17]. Under
conditions of low enzyme activity, the composition and spatial structure of protein-
polysaccharide complexes, as well as their relationship with connective tissue fibers,
change. On the other hand, non-metabolized NAT2 substrates are able to reduce the
activity of copper-dependent lysyl oxidase, an enzyme that stabilizes the structure of
collagen and elastin in the intercellular matrix of connective tissue [2, 26, 27, 28].
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Since it is known that the smoking factor is recognized as independent in the
development of POP [29], the study of the genetic characteristics of the enzyme
systems involved in the detoxification of tobacco smoke components, namely, enzymes
of the glutathione-S-transferase (GSTs) family, is of particular interest.

Enzymes of the glutathione-S-transferase family catalyze the addition of glutathione,
the main cellular antioxidant, to the electrophilic center of a number of organic
substances, leading to the formation of less toxic compounds [1,30].

The activity of enzymes of the GSTs family is genetically determined [1, 2]. The result
of the deletion of both homologous genes of the GSTs family is the absence of the
corresponding protein products, which may result in increased sensitivity of cells to
pathological peroxidation of membrane lipids under hypoxic conditions.

The purpose. To determine the distribution pattern of polymorphic variants of the GST
T1 and GST M1 genes in patients with PTO.

Material and methods. The study was carried out on the basis of the gynecology
department of the perinatal center and in the Carmen and Lorastom clinics of the
Bukhara region from September 2017 to July 2023. According to the purpose of the
study, 66 patients from 25 to 82 years old with a history of 1 to 7 births suffering from
various forms of prolapse. There were no isolated forms of anterior PTO in the studied
cohort. All patients were examined by general clinical methods, with special attention
paid to studying the condition of the pelvic floor. All patients were assessed for general
and gynecological status using bimanual, manometric (perineometry), sonographic
examination and vaginal palpation with determination of perineal muscle strength
according to the Oxford scale.

The pelvic organ prolapse quantification (POPQ) system was used to determine the
condition of the women's pelvic floor [1]. Molecular genetic analysis of DNA samples
obtained by the standard method from peripheral blood lymphocytes was performed
using the polymerase chain reaction (PCR).

Results. The average age of the patients was 51.7 = 9.8 years. The distribution of
genotypes for the GSTs and NAT2 genes was analyzed in two groups: mild (I-II) and
severe (III-IV) POP severity. No significant differences were found in the frequencies
of genotypes for the GST T1 and GST M1 genes in the clinical group and in the
comparison group. Similar results were obtained when analyzing the distribution of
GSTs genotype frequencies in POP subgroups of different stages. The “+”/“null”
genotype ratio for the GST T1 gene varied depending on the stage of the disease from
2: 1to 9.5: 1, while for GST M1 this ratio remained the same in all subgroups. No
significant differences were found when comparing the frequencies of GSTs genotypes
in the mild and severe POP groups. Results of the analysis of the frequency of genotype
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combinations for the GST T1 and GST M1 genes in the clinical group and in the PTO
group, no significant differences were found between the groups.

In severe PTO, a significantly higher frequency of combined "null" genotypes of GSTs
was found than in the mild stage of the disease (y* = 6.3, p=0.01).

When analyzing the NAT2 gene in the clinical group, a significant predominance of
the genotype determining the slow type of N-acetylation was found (y2 =4.1, p =0.04)
compared to the population sample. Thus, in the PTO group, the genotype of “fast” N-
acetylation was found in 36.4% (n = 24) of cases, “slow” — in 63.6% (n = 42), while
in the population sample these values were 52.8% (n = 47) and 47.2% (n = 42),
respectively. The ratio of “slow/fast acetylators” in the study group was 2:1, in the
comparison group — 1:1. According to the calculated odds ratio, the presence of the
genotype determining the slow acetylation type increases the probability of developing
PTO by approximately 2 times (OR = 1.96 CI: 1.02-3.76). No reliable difference in
the frequency of occurrence of “fast” and “slow” acetylators in the PTO group
depending on the severity of the disease was found. In this case, the prevalence of
"slow acetylators" was noted in the subgroup of stage I POP. The ratio of "slow
acetylators" to "fast acetylators" in this subgroup was 4:1, while in the subgroups of
stages I[I-IV POP this ratio was approximately 1:1. The data obtained in our study on
the frequencies of genotypes for the GST T1 and GST M1 genes, as well as on the
combinations of genotypes in patients with POP, corresponded to the indicators for the
population sample and did not differ from the results of other studies [3]. At the same
time, in the subgroup of severe POP, compared with mild disease, a high frequency of
combined "null" genotypes of GSTs was revealed.

As 1s known, genetically determined pathologically low activity of enzymes of the
GSTs family determines the susceptibility of cells to pathological peroxidation of
membrane lipids under hypoxic conditions. We believe that damage to connective
tissue cells, in particular, can lead to disruption of cell-matrix interactions and,
accordingly, to decompensation of the mechanical properties of connective tissue,
contributing to the development of pelvic organ prolapse.

The defect of the genes of the detoxification system in patients with POP that we noted
suggests the role of exogenous factors, including environmental ones, in the
pathogenesis of the disease. These data are confirmed by the results of studies
demonstrating the predominance of patients with POP among urban residents [2].

The data obtained demonstrate a certain pathogenetic relationship between functionally
weakened alleles of the genes of the GSTs and NAT2 detoxification system and clinical
failure of connective tissue. In this case, the genotype of “slow” N-acetylation can be
considered as an independent risk factor for the development of POP, while the double
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“null” genotype for the genes of the GST family can be considered as an additional
factor that aggravates the severity of the disease in “slow acetylators™.

Conclusion. The genotype of "slow" acetylation is important for the formation
of POP. In this case, the most unfavorable prognostic factor for the clinical course of
POP is a combination of the "slow" genotype of NAT2 with a combined "null"
genotype of GSTs.
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