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Abstract This study investigated the impact of air pollution caused by textile combine dyeing and finishing enterprises,
specifically the emission of aerosolized paint particles. These aerosols significantly contribute to air contamination and pose
health risks to workers. Prolonged exposure to these particles has been linked to various health issues, including tumor
development. The aerosol droplets settle on the skin and penetrate the respiratory and digestive systems of workers, leading to
adverse morphological changes, particularly in oral and periodontal tissues. The findings highlight that workshops involved
in chemical dye production are major contributors to air pollution, dispersing a wide variety of harmful compounds into the
environment. Measures to mitigate these occupational hazards are urgently needed to protect the health of employees.
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1. Introduction

In periodontal diseases, it has been suggested that tissue
damage in one area can spread to other tissues, or alternatively,
all affected tissues may become simultaneously infected,
leading to the concept of considering them as a unified tissue
complex [1,2,3,4,5,11,12]. In the manufacturing industry,
particularly in the textile sector, various organic and inorganic
dye solutions are extensively used in dyeing and finishing
enterprises [6,7,8,9,10,13,14,15]. These chemical dyes and
solutions are known to induce autoallergenic reactions by
denaturing proteins on the mucous membranes of the skin
and respiratory tract [16,17,18,19,20]. Clinical and experimental
studies conducted by several researchers among workers in
manufacturing enterprises utilizing organic and inorganic
compounds have comprehensively demonstrated the negative
effects of chemical dyes, reagents, catalysts, and other
substances on the tissues of the oral cavity and the entire
body [21,22].

The purpose of the study. Study of paradont diseases and
morphological changes in it in employees with different
seniority working in the manufacturing industry.
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2. Research Materials and Methods

Studies from 2021 to 2024, from the Workers of the “Crystal”
textile combine, located on the territory of the Yangiyol
District Medical Association of the Yangiyol District of the
Tashkent region, we selected 575 employees. Of this, 416
(72.34%) are male employees and 159 (27.65%) are female
employees. The minimum age for selected employees is 20
years, while the maximum age is 48 years or older. First of
all, when studying a number of changes in the oral cavity in
employees, parodont levels also paid special attention to the
work process in which they actively perform.

Paint House department
Laboratory Department
Drying unit

Finished fabric section
Fabric coloring section

In addition, there are also sections such as bugalteria,
cadres. Basically, we divided all the employees of the
enterprise into two groups: Group 1, which is not in contact
with chemical dyes (control), and group 2, which is in
contact with chemical dyes (basic). In addition to periodontal
disease in these employees, oral infections, tongue
leukoplakia and various stomatitis are also common among
them (Table 1).
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Table 1. Information on the age and seniority of workers of the textile
enterprise “Crystal”
General Seniority Total workers, Men | Women
specification groups number, 575 416 159
P (Year) people
4 24,2423 27 30
Workers 7 28,4£7,22 29 | 35
average age
9 29,4458 32 37
4 20 20 23
Youngest age 7 20 29 27
degree
9 20 35 30
) 4 58 33 37
Highest age 7 58 45 48
degree
9 58 58 52
3. Results

Studies have found that the percentage of periodontal disease
in paint shop employees was higher in female employees
than in male employees. In addition to periodontal disease,
workers in paint shops also suffer from leukoplakia, stomatitis
and various inflammations in the oral cavity. For example,
periodontal disease was found from 165 employees (28.69%)
with up to 4 years of seniority in sex (122 male employees
and 43 female employees). They are between 27 and 30
years old and average 24.2+2.3 years. Periodontal disease
was also observed in 268 employees (46.61%) with 7-year
seniority (199 men and 69 women). Their age, on the other
hand, was estimated to be between 29 and 35 years old and
an average of 28.4+7.22 years. 142 employees (24.69%)
with 9 years of work experience (95 male employees and 47
female employees) reported perodontal disease. In terms of
age, however, it was between 32 and 37 years old and averaged
29.4+5.8 years (diagram 1). Alternatively, among employees
in contact with chemical dyes (observation group), along
with periodontal disease, we can see that oral infections,
tongue leukoplakia and various stomatitis are also common,
as well as the appearance of cracks in the teeth, bleeding
gums, moving teeth and even discoloration of the teeth.

In the course of determining whether employees of the
textile enterprise “Crystal” had periodont disease, we tried,
first of all, not to undermine the work process of employees,
not to undermine their performance. That is why we used the
shortest methods that determine whether there is periodont
disease and at what stage it is. In doing so, we did it in
conjunction with the medical officer of the enterprise. In
dentistry today, there are many methods that determine the
index of oral hygiene and periodontitis (periodontitis). But it
is precisely in the short term in the employees of the enterprise,
with ready-made laboratory preparations to determine the
degree of periodont disease, as well as at what stage:

o Pl

* PMA

We used the methods.
We also found Pl in each selected employee, calculated
using the formula below.

PI = evaluation of each tooth / number of teeth

According to the resulting result, the degrees of parodont
disease were determined, and they are as follows.

Table 2.  Pl-derived results (ball)

Employees of the
compartment in the
container with chemical

Personnel on the contact
with chemical dyes
(main group)

Employee
seniority

(years) dyes (control group)
Men Women Men Women
4 0,06+0,068 | 0,08+0,187 | 3,0+0,156 2,2+0,133
0,031+0,173 | 0,450,251 | 3,95#0,16 | 3,11+0,179
9 0,19+0,225 | 1,13+0,114 | 3,02+0,153 | 4,0+0,162

Note: - p<0.05 is reliable compared to the control group

Pl - induced results showed that in 71 employees who
were not in contact with chemical dyes (control group), Pl
indicators recorded indicators below standard scores. This
showed that they did not have a parodont. 504 employees
in contact with chemical dyes (core group), however, were
diagnosed with periodont disease and diagnosed with Pi disease
levels.

Our observations corresponded to the information
received from the medical card “primary dental examination
card of employees”, which is stored in the medical officer of
the enterprise, and the outpatient Card (Form Ne. 043), which
is kept by the nurse of the New District Medical Association,
as well as the nurse of the dental Polyclinic. Observation
revealed that the percentage of periodontal disease also
increased as working hours increased. Among Periodontal
diseases, gingivitis occurs mainly in people with less than 9
years of experience, while periodontitis occurs in workers
with more than 9 years of experience.

Our observations corresponded to the information received
from the medical card “primary dental examination card of
employees”, which is stored in the medical officer of the
enterprise, and the outpatient Card (Form No. 043), which is
kept by the nurse of the New District Medical Association,
as well as the nurse of the dental Polyclinic. Observation
revealed that the percentage of periodontal disease also
increased as working hours increased. Among Periodontal
diseases, gingivitis occurs mainly in people with less than
9 years of experience, while periodontitis occurs in workers
with more than 9 years of experience. We continued to
monitor employees who were diagnosed with periodontitis.
We received employees who applied to the new District
Medical Association and The New District Dental Polyclinic
for histological examination of teeth tremors. And we
studied it in the hemotoxilin-eosin and Van-gizone methods
(Figure 1).
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Figure 1. Parodont of the identified employee histological appearance of the tooth. Dentin channels (1) and Sharpey appearance of fibers (2). Staining:

hematoxylin-eosin X:10x10
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Figure 2. Subjective examination results in employees of a textile enterprise

In cement, it is illuminated that collagen fibers and
cementocytes lie between non-cellular substances. Alternatively,
it was observed that the Sharpey fibers were enlarged as well
as that the tip of these fibers was adjacent to the radial fibers
of the dentin. Complete vascular bleeding was also found in
the pulp of the tooth as well as erythrostases and diapedesis
hemorrhages, as well as hemodynamic disturbances in the
appearance of perivascular spaces in a swollen state.

Vacuoles containing tissue fluid were also found. Alternatively,
connective tissue made up of nerve fibers has been identified.
The cytoplasm of odontoblasts (dentinoblasts)was observed
to be vacuolized and signs of hydropic dystrophy developed.
It was noted that its cytoplasm is small granularity in size as
well as basophilicity, and the nucleus is located in the basal

part of the cell.

In addition, the following inspections were carried out on
the employees of the textile enterprise” crystal”, that is, in a
subjective inspection; tooth fissure formation is 16.2% in the
control group, 36.11% in the main group, tooth decay is
39.15% in the control group, 51% in the main group, tooth
acuity is 69% in the control group, 76.19% in the main group,
tooth decay is 12.25% in the control group, 29.2% in the main
group, tooth discoloration is 14.72% in the control group,
25.4% in the main group, 41.6% of cases (Figure 2) were
recorded. The survey showed that there was a need to develop
plans that relied on novel socio-economic conditions in
organizing the dental service. It is also desirable to implement
the shortest, fastest methods in determining the parodont.
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4. Discussion

The findings of this study highlight the significant impact
of occupational exposure to chemical dyes on the periodontal
health of employees working in textile combine dyeing and
finishing enterprises. The results demonstrate that employees
in contact with chemical dyes exhibit a higher prevalence of
periodontal diseases, as well as associated complications
such as leukoplakia, stomatitis, and other oral infections,
compared to those not exposed.

Prolonged exposure to aerosolized paint particles and
chemical dyes leads to adverse health outcomes. These aerosols
act as autoallergenic agents, denaturing proteins on the
mucous membranes of the skin and respiratory tract, which
significantly contributes to the development of inflammatory
conditions in the oral cavity. The correlation between the
duration of exposure and the severity of periodontal disease
was evident, with longer exposure periods resulting in more
advanced stages of periodontitis.

The study found a higher prevalence of periodontal disease
among female employees compared to males, despite similar
exposure conditions. This discrepancy may be attributed to
physiological and hormonal differences, as well as potential
disparities in immune response and oral hygiene practices.

Histological analysis of affected tissues revealed significant
pathological changes, including vacuolization of odontoblast
cytoplasm, hydropic dystrophy, and enlargement of Sharpey
fibers. These findings suggest that chemical exposure not
only induces inflammatory responses but also disrupts the
structural integrity of periodontal and dental tissues.

The study highlights the necessity for improved occupational
safety measures in dyeing and finishing enterprises. Regular
health screenings, particularly focusing on oral health, are
essential for early detection and management of periodontal
diseases. Additionally, implementing workplace modifications
to reduce aerosol dispersion, such as improved ventilation
systems and personal protective equipment, could mitigate
health risks.

Further studies are needed to explore the long-term effects
of occupational exposure on systemic health and to develop
targeted interventions for at-risk populations. Investigating
the potential role of nutritional and lifestyle factors in mitigating
these adverse outcomes could also provide valuable insights.

This research provides compelling evidence of the detrimental
effects of chemical dyes on the periodontal health of textile
workers. Comprehensive health programs and stricter regulatory
measures are necessary to protect employees from the
occupational hazards associated with chemical dye exposure.
By addressing these risks, workplaces can improve the overall
well-being and productivity of their workforce.

5. Conclusions

1. In addition to periodontal disease, paint shop workers
also suffer from leukoplakia, stomatitis and various
inflammations in the oral cavity.

2. As a result of our observations, it turned out that in

a certain percentage of employees there, depending
on seniority, periodontal disease, its development,
complications arose, that is, inflammation of the gums,
swelling, fragility of teeth were also found.

Alternatively, among employees in contact with chemical
dyes (observation group), along with periodontal
disease, we can see that oral infections, tongue
leukoplakia and various stomatitis are also common, as
well as the appearance of cracks in the teeth, bleeding
gums, moving teeth and even discoloration of the teeth.
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