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Abstract The article presents a comprehensive analysis of a retrospective, diagnostic study of bronchiectasis in the
population of the Samarkand region. The inclusion and exclusion criteria of patients were carefully studied, confirming the
validity of the selected study groups. Particular attention is paid to the comparative histological and genetic analysis of
patients with bronchiectasis. Bronchiectasis is more common in the city of Samarkand, Urgut and Narpay districts. The
disease is seasonal, reaching its peak in the spring and autumn seasons. For the study, the results of pathomorphological -
general histological, histochemical and morphometric examination of bronchi and lung lobes of 48 patients who underwent
lobectomy due to bronchiectasis, as well as the results of laboratory biopsies (blood) of 50 patients with bronchiectasis to
study the (dell) mutation of the GSTM1 gene polymorphism were studied.
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1. Introduction

Bronchiectasis is a chronic acquired and, in some cases,
congenital disease characterized by irreversible changes
(dilation, deformation) of the bronchi, accompanied by their
functional impairment, impaired drainage function and
chronic purulent-inflammatory processes in the bronchial
tree, peribronchial space, the development of atelectasis,
emphysema and cirrhosis of the lung parenchyma [1].

Respiratory system diseases occupy a leading position
among all diseases. The same trend is observed in pediatric
practice, where their share is more than 70% [2].

Studies have shown that the prevalence of bronchiectasis
detected by computed tomography (CT) in patients with
COPD varies from 4% to 72%, depending on the
bronchiectasis criteria and the populations studied. In
contrast, approximately 20% of cases of COPD are recorded
as the primary diagnosis in US and European bronchiectasis
registries [3].

Genetic defects can also play a role in the development of
bronchiectasis. In modern pulmonology, chronic nonspecific
lung diseases are considered multifactorial, based on the
increased sensitivity of the body to environmental factors.
The genetic component, mainly single nucleotide
polymorphisms (SNPs), plays an important role in their
manifestation. Polymorphisms affecting the semantic parts
of genes often lead to the exchange of amino acids and the
emergence of proteins with new functional properties [4].
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GSTTL (Glutathione S-transferase theta 1) is a phase Il
detoxification gene (22g11.23), encoding an enzyme that
ensures the binding of glutathione to toxic metabolites and
protects cells from oxidative stress. The GSTT1 (0) deletion
polymorphism leads to the loss of enzymatic activity and is
associated with increased inflammation and adverse disease
outcomes, while the functional allele is protective, including
in pneumonia in children.

A number of studies have shown that genetic
polymorphisms in genes encoding enzymes responsible
for the biotransformation of xenobiotics contribute to the
development of bronchopulmonary diseases such as chronic
obstructive pulmonary disease (COPD) [5]. Carriers of the
dell haplotype of GSTT1 and GSTML have an increased risk
of developing COPD [6]. However, a number of authors
have not identified such associations [7,8].

Recently, there is increasing evidence that single nucleotide
polymorphisms play an important role in the development of
immune responses by shaping certain gene alleles. Genetic
predisposition may include specific polymorphisms that
determine the level of antioxidant protection. It can increase
the risk of developing diseases at any stage: both during
pregnancy and after childbirth.

Many studies have shown that the risk of developing
bronchopulmonary diseases with combined polymorphisms
of different genes is higher than with a single gene defect.
Homozygotes for the "dell" alleles of two genes at once,
GSTM1 0/0 and GSTT1 0/0, are risk factors for the
development of asthma. The accumulation of defects in the
glutathione-S-transferase family system contributes to the
persistent, severe course of asthma in children. In asthma,
genetically determined defects in the production of xenobiotic
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detoxification enzymes GSTT1 and GSTM1, which occur as
part of limited allergic damage to the airways in children
without a family history of allergic heredity, have been shown
to be a leading link in the pathogenesis of the disease [9].

A meta-analysis of 12 studies (4484 participants) showed
that GSTM1-dell and GSTT1-dell genotypes significantly
increased the risk of oral submucosal fibrosis. The associations
were strengthened by the large sample size and high
exposure to areca nut. The results support the role of GST
polymorphisms in the pathogenesis of the disease and their
importance in risk stratification and early diagnosis [10].

A significant relationship was found between the child's
age and the consumption of seafood and canned fish,
legumes, cereals and starchy foods with the level of mercury
in the blood (p<0.05). A significant interaction was found
between the consumption of canned fish and the GSTP1 gene
polymorphism: increased mercury levels were observed only
in children with the lle/lle and lle/Val genotypes. The data
obtained require confirmation in other populations [11].

The study was aimed at assessing the influence of
environmental factors and polymorphisms of the glutathione
-S-transferase (GSTT1, GSTM1, GSTP1) genes on the
likelihood of detecting elevated blood aluminum concentrations
in children. The sample included 366 children aged 2-8 years
with typical development (control group, Jamaica).
Consumption of legumes was associated with a higher
likelihood of detecting aluminum in the blood, while a higher
level of parental education reduced this risk. A significant
interaction was found between seafood consumption and
GSTP1 genotype: the likelihood of detecting aluminum was
observed only in children with the GSTP1 lle/lle genotype.
The results obtained require confirmation in other populations
[12].

Therefore, one of the urgent problems in our study
is the study of GSTM1 gene polymorphism in patients
with bronchiectasis in the Samarkand region using
pathomorphological and molecular genetic methods.

Research Aim. The aim of the study is to study the
GSTM1 gene polymorphism (dell) mutation in patients
with bronchiectasis in the Samarkand region using
pathomorphological and molecular genetic methods.

2. Materials and Methods of Research

The study examined the results of pathomorphological -
general histological, histochemical and morphometric
examination of bronchi and lung lobes in patients who
underwent lobectomy due to bronchiectasis, as well as
laboratory results of biopsy (blood) from patients with
bronchiectasis to study the polymorphism (dell) mutation of
the GSTML1 gene.

For this, the patients in our study were divided into 3
observation groups.

Group 1 was a control group, which included 12 cases of
bronchial and lung biopsy specimens from patients who died
of respiratory diseases, and 20 cases of biopsy specimens

Khamidova F. M. and Norjigitov A. M.: The Role of GSTM1 Gene Polymorphism in the Development of Bronchiectasis

(blood) from healthy individuals who did not have
bronchiectasis to detect the GSTM1 gene polymorphism
(dell) mutation.

In 2 groups - 34 cases were included, in which patients
who underwent lobectomy due to bronchiectasis were treated
with biopsies of bronchus and lung lobes.

In group 3, blood from 30 patients was used to study the
GSTML1 gene polymorphism (dell) mutation in patients with
bronchiectasis.

Inclusion criteria: To be included in the study, patients
with bronchiectasis must be over 18 years of age, have a
diagnosis of bronchiectasis confirmed by radiology and
high-resolution computed tomography, and have clinical
symptoms consistent with bronchiectasis (cough, sputum
production, shortness of breath, or respiratory infections)
with a clinical diagnosis of J 47 on the ICU.

Exclusion criteria: Patients were excluded from the study
if they were unable to provide informed consent or if they
had active tuberculosis or lung cancer. Patients with cystic
fibrosis or pulmonary fibrosis with secondary bronchiectasis
were also excluded.

Patients in the bronchiectasis groups were required
to be clinically stable and not taking antibiotics or oral
corticosteroids for 4 weeks prior to study entry. All relevant
medical history (comorbidities, current medications, significant
past illnesses, surgeries, and diagnostic procedures) was
recorded at screening.

Bronchiectasis was defined as bronchial dilatation on
high-resolution CT, clinical signs, airway obstruction, and a
history of smoking. To be included in the “bronchiectasis”
cohort, participants had to have a CT scan within the past 5
years that showed evidence of bronchiectasis. In addition, to
be included in the bronchiectasis cohort, participants had to
have no clinical diagnosis of COPD and no relevant smoking
history (<10 pack-years) and/or no airway obstruction as
determined by spirometry at screening.

Figure 1. Patient I.U. is 24 years old. According to the results of
high-resolution computed tomography (CT) of the chest, diffuse changes in
the bronchial tree are detected in both lungs. In some segmental and
subsegmental bronchi, their diameter is larger than the diameter of the
adjacent pulmonary arteries. Thickening of the bronchial walls and their
clear visualization up to the peripheral sections are noted.
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Figure 2. Patient M.M. is 30 years old. The radiograph shows increased
lung volume and deformation in both lung fields, mainly in the lower
sections. The coarse and uneven appearance of the bronchovascular pattern
indicates a chronic inflammatory process in the bronchial walls

To confirm the results obtained in the initial group of
patients, another 30 patients from the same group who met
the same inclusion and exclusion criteria were included in
the study. As described below, laboratory results of biopsy
(blood) samples from patients with bronchiectasis were
analyzed to investigate the presence of the GSTM1 gene
polymorphism (dell) mutation in these patients. Patients
provided written informed consent.

Methods of the study.

Pathomorphological studies were conducted using
hematoxylin and eosin staining to determine structural
changes in the tissues and cells of the bronchi and lung lobes
for general histological and histochemical examinations,
Van Gieson and Mallory staining to determine the state of
their connective tissue collagen fibers and muscle fibers, and
Weigert staining to determine the state of elastic fibers.

GSTT1 gene polymorphism testing method. GSTT1
gene polymorphism testing was carried out by PCR at
“GENMEDICAL” LLC in Samarkand.

The first stage involved collecting biological material
from patients. Venous blood from patients was collected in
EDTA vacuum tubes and stored at a temperature of
+4...+8<C for no more than 24 hours before analysis and
delivery to the laboratory.

EDTA K2 and EDTA K3 are anticoagulants that prevent
blood clotting and preserve the formed elements until the
time of examination. Purple or light purple tubes containing
EDTA are used for general blood analysis, determination of
blood group and Rh factor, as well as PCR diagnostics.

Stage 2 involved DNA isolation. For this, DNA extraction
from whole blood was performed using the "NK-MAGNIT"
(Litech) reagent kit according to the manufacturer's
instructions. The extracted DNA was stored at +2...+8 <C for
up to one week or at —20<C for up to one year.

Whole blood tubes were centrifuged at 3000 rpm for
5 minutes, then the plasma was removed. The leukocyte
fraction was collected from the pellet and subsequently
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transferred to clean, labeled tubes for nucleic acid isolation.

The working mixture was prepared from L2, H and sorbent
solutions. 525 pl of the mixture and the sample under test
were added to each tube, then incubated at 60 <C. Magnetic
separation, washing and elution steps with solutions W1 and
W2 were performed sequentially. The purified DNA was
transferred to a new tube.

The DNA amplification was performed in 3 stages. This
was done according to the instructions for the 5xScreenMix,
which included water, ScreenMix, and special primers to
prepare the master mix.

An internal control was performed in stage 4. In this case,
the PCR product of cytochrome CYP3A5*3 was used as an
internal control (marker) for the GSTT1 gene, and the
expected length of the amplicon was 196 bp.

In step 5, the gel was prepared using 1x TAE (or TBE)
buffer with 2% agarose added. The mixture was heated until
completely dissolved, cooled, and ethidium bromide was
added. After pouring into the gel box, the comb was installed
and left until completely solidified.

After the gel was loaded, buffer was added to the
electrophoresis chamber, PCR products mixed with loading
dye were loaded, and electrophoresis was performed at 150
V for 30-45 minutes.

The sixth step was visualization of the results. In this, the
electrophoresis results were stained with UView 6> Loading
Dye or ethidium bromide and then visualized under
ultraviolet light using a gel documentation system.

All data were statistically processed. To obtain statistically
reliable results, morphometric analysis of histological
sections from bronchi and lung sections was performed, for
which at least 20 objects were analyzed in several fields
of view. Morphometric studies were performed, including
measuring the thickness of the bronchial layers and
assessing the thickness of their individual layers, measuring
the diameter of the bronchial lumen, performing image
statistics, and counting cells in different bronchial layers and
lung tissue. Histomorphometric analyses were performed
using a scanner connected to an Olympus microscope, using
the NDP.VIEW2.0, QuPath.0.4.0.url programs. Statistical
analysis of the results was performed using the Microsoft
Office Excel-2010 program on a Pentium-1V personal
computer using Student's t-test.

Sex of Patients

= Females = Males

Figure 3. Sex-related incidence of bronchiectasis in a follow-up group
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3. Research Results

When comparing cohorts of patients in all observation
groups, bronchiectasis was more common in women, in 11
cases (66.33%), and in men, in 19 cases (36.66%) (Fig. 3).

When comparing the number of patients who applied in
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the Samarkand region by place of residence, it was found
that the highest number of cases were found in Samarkand
city (26.67%), followed by Urgut district (20%), and the
lowest number of cases were found in Pakhtachi, Jamboy,
Payariq and Pastdargam districts (3.33%).
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Figure 4. District-level incidence of bronchiectasis in Samarkand region

According to the age indicators of the patients, the average
age of bronchiectasis in this research group was 53.2 £2.1
years.

Blood samples were taken from 30 patients for genetic
testing. Of these, 19 were women (63.33%) and 11 were men
(36.67%). When GSTML1 gene dell mutations were tested, 9
out of 19 (30%) women had the dell mutation, and 10
(33.33%) had a positive (+) result. Among men, the dell
mutation was found in 4 (13.33%) patients, and 7 (23,33)
had a positive (+) result. This indicates that the prevalence
of bronchiectasis is slightly higher in women than in men

(Fig. 5).
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Figure 5. Gender-related occurrence of gene polymorphism



American Journal of Medicine and Medical Sciences 2026, 16(2): 489-494

The study of histological preparations revealed
morphological polymorphism of the bronchial epithelium.
The most common type of epithelium was multi-row ciliated
epithelium. It is characterized by an increase in multi-row
formation due to epithelial cell hyperplasia. The cilia of
prismatic epithelial cells are not expressed on the entire
surface of the epithelium, but in places where they are
present, they are glued together, hyperplasia of goblet cells is
observed. Small lymphocytes are also located between the
epithelial cells, penetrating the surface of the epithelium.
It is noteworthy that the subepithelial membrane is slightly
thickened.

Figure 6. Bronchiectasis. Lung tissue of a 48-year-old patient. The lung
tissue shows large focal lymphocytic infiltration (1), areas of destruction
and sclerosis (2). Hematoxylin and eosin staining. Cat. X40

Figure 7.
(1) and vascularization (2). Hematoxylin and eosin staining. Cat. X40

Bronchiectasis. Lung biopsy of a 52-year-old patient. Sclerosis

The formation of mucosal insufficiency occurs as
a result of an active inflammatory process in the bronchi,
a violation of the structure of the bronchial mucosa,
an increase in the viscosity of bronchial secretions and
a decrease in the frequency of ciliary beats in the ciliated
epithelium. In chronic obstruction, epithelial desquamation,
squamous metaplasia and loss of cilia by ciliated cells are
observed (Fig. 8). In areas of epithelial metaplasia, foci of
sclerosis and fuchsinophilia of collagen fibers are observed

(Fig. 9).
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Figure 8. Bronchiectasis disease. A 47-year-old patient with a small-caliber
bronchus fragment. Serous glands in the bronchi are hypertrophied (1), in a
state of hypersecretion (2), and most of them show accumulation of
secretion and destruction (3). Staining according to Van-Gieson

Figure 9. Bronchiectasis disease. A 47-year-old patient with a small-caliber
bronchus fragment. Hyperplasia of the bronchial mucosa (1), sclerosis of
connective tissue and muscle fibers of the submucosa (2), destruction and
necrosis of serous and protein glands (3), hypersecretion (4). Staining
according to Van-Gieson. Cat. X40

The second stage of detoxification includes genes GSTM1,
GSTT1, GSTP1, which ensure the conversion of xenobiotics
into water-soluble compounds, which are excreted from
the body through the liver and Kkidneys. Analysis of
polymorphisms in the genes of this system allows us to
predict the rate of metabolism of toxic substances.

Glutathione-S-transferases (GSTs) are enzymes involved
in the neutralization of carcinogens, drugs, and other toxic
compounds by binding them to glutathione. They play an
important role in cell protection and may contribute to drug
resistance in tumors.

According to the goals and objectives of our study, the
GSTML1 gene polymorphism (dell) mutation was studied in
patients with bronchiectasis.

The GSTM1 gene in the control group is characterized
by the presence of (dell) genotypes, in which the enzymes
are not synthesized. Such variants are associated with an
increased risk of gynecological, somatic, especially bronchial
asthma and chronic bronchitis, as well as oncological and
liver diseases. Genetic testing allows for an assessment of
individual risks and the selection of optimal treatment tactics.
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4. Conclusions

Bronchiectasis is more common in the city of Samarkand,
Urgut and Narpay districts. The disease is seasonal, reaching
its peak in the spring and autumn seasons.

For the study, the results of pathomorphological - general
histological, histochemical and morphometric examination
of bronchi and lung lobes of 48 patients who underwent
lobectomy due to bronchiectasis, as well as the results of
laboratory biopsies (blood) of 50 patients with bronchiectasis to
study the (dell) mutation of the GSTM1 gene polymorphism
were studied.
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