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Abstract. Studies have shown that working conditions in premium dry
cleaning are characterized by the presence in the air of the working area
of harmful chemicals (tetrachlorethylene, acetone, ammonia, benzene),
the concentration of which is below the maximum permissible

maximum permissible level, electromagnetic radiation, the level of

insufficient illumination of work surfaces, the severity of the labor
process, belong to class 3, hazard degree 2. Labor activity under these
conditions does not cause premature aging of the body.
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Currently, dry cleaning services are considered socially necessary. In accordance
with the resolutions of the President of the Republic of Uzbekistan “ On measures
for the accelerated development of the service sector” dated May 11, 2021 N PP-
5113 and “On additional measures for the development of the service sector’’dated
January 27, 2022 N PP-104 in the Republic of Uzbekistan, the Service Sector
Development Program is being implemented. Since 2021, the volume of services
provided has increased by almost 20 percent, and through the introduction of new
approaches and technologies in the development of the service sector, there are
opportunities to increase the volume of the services market by 1.5 times and create

an additional 1.5 million new jobs.
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One of the most popular consumer service enterprises by the population are
specialized dry cleaning and laundry enterprises, the activities of which are strictly
regulated and are the most capital-intensive, capital-intensive , energy-intensive
and knowledge-intensive industry of consumer services. There are currently 51 dry
cleaning and clothing washing enterprises operating in Tashkent, which represent a
complex of physical and chemical processes that ensure the removal of
contaminants from products in an environment of organic solvents.

The laundry and dry cleaning industries are critical to maintaining
cleanliness and hygiene in our daily lives. However, these industries have also
been identified as sources of hazardous chemical exposure to workers, which can
lead to serious health consequences. Despite growing evidence that solvents such
as perchlorethylene and trichlorethylene are carcinogenic to humans, they remain
the most commonly used solventswhen dry cleaning clothes [21,25].

There is information in the literature about how working conditions in dry
cleaners affect the health of workers. Thus, widely used in dry cleaners,
perchlorethylene can cause primary DNA damage to workers [9], autoimmune
diseases [17], liver damage and oxidative damage to B lymphocytes [13], and the
development of uterine cancer[10], bladder cancer and renal toxicity [11,12,24],
increased risk of esophageal cancer [18]. Dry cleaning workers exposed to organic
solvents experience changes in the ocular surface and tear film, causing symptoms
of irritation commonly present in evaporative dry eye [15].

A study by the International Agency for Research on Cancer (IARC) in four
different dry cleaners in the UAE [14] assessing the exposure of dry cleaner
workers to perchlorethylene found perchlorethylene to be a “probable human
carcinogen” due to its hazardous and toxic health effects.

A comparative analysis of the working conditions of dry cleaning workers in
the city of Nagoya in Japan, using petroleum solvents and perchlorethylene,
showed that during the work process, workers complained of a strange odor, eye
irritation, shaky head sensation, stiff shoulders, fatigue, lumbago, and the

percentage of such complaints was higher in workers using petroleum solvents
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than in workers using perchlorethylene . Relatively high concentrations of solvents
were found in the breathing zone of workers removing clothes from dry cleaning
machines, near newly removed clothes, and approximately 30 cm above clothes
when cleaning with solvents before placing them in the machines. It has been
established that the amount of total trichlorinated compounds in the urine of
workers directly involved in dry cleaning with perchlorethylene is usually greater
than that of workers using petroleum solvents. Liver function tests showed that the
mean values of workers directly involved in dry cleaning with perchlorethylene
were significantly higher than those of workers using petroleum solvents [21].

The data presented show that when studying working conditions in dry
cleaners, the main attention of researchers was paid to the influence of various
solvents, especially perchlorethylene , on the health of workers, but there is no data
on a comprehensive assessment of the working conditions of dry cleaners, or on
the impact of working conditions on biological workers.

The purpose of the research is to provide a comprehensive description of
the working conditions of modern dry cleaning workers and to assess their
biological age.

Materials and research methods. The research was carried out at the dry
cleaning company ZabotalLC in Tashkent . Working conditions were studied
using traditional methods using a combined device “TKA-PKM” for determining
temperature, relative humidity, air speed (mobility) and light level, an ANT-3M
gas analyzer, a noise and vibration measurement kit “Assistant Combi” Total
Plus", electromagnetic radiation measuring device PZ-41 in accordance with the
requirements of Sanitary rules, norms and hygienic standards of the Republic of
Uzbekistan No. 0294-11 [3], 0141-03 [4], 0324-16 [5], 0325 -16 [6], building
codes and regulations 2.01.05-96 [8], GOST -12.1.006-84 [2].

The biological age of workers (BA) was determined according to the
method developed by Ukrainian gerontologists [1,7]. Biological age (BA) was
compared with the expected age (DA), which characterizes the population standard

for the rate of aging. The rate of aging was determined by the index ( BV: DBV),
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which allows you to find out how many times the BV of the subject is greater or
less than the average age of his peers.

Dry cleaning workers aged from 21 to 52 years with work experience
from 1 month to 10 years were examined. The studies were carried out in winter.

Research results. Premium class dry cleaning LLC " Zabota" is equipped
with Italian equipment, the reception and delivery of clothes is carried out on the
1st floor of a multi-storey building, the production workshop is located in the
basement. A study of the presence and levels of production factors showed (Table
1) that the air temperature at various workplaces in the dry cleaning room ranged
from 23.1-28.1 ° C, the average was 25.72 + 0.86 ° C at relative humidity 21.1-
30.5% and mobility 0.2-0.5 m/sec. The highest air temperatures were determined at
the work places of ironers. Considering that all production operations of dry
cleaning workers are classified as moderate work ( Il b), the permissible air
temperature level for the cold period of the year is 23 °C.

Operating equipment is a source of noise, the total level of which ranged
from 62 to 83 dB, with an average of 74.2 £ 2.97 dB, the equivalent noise level
ranged from 66 to 76 dBA , with an average of 69.2 £ 1.82 dBA . The highest
noise levels were at the workplaces of the washing technologist and the stain
removal technologist.

The lighting of the dry cleaning room, located in the basement without
natural light, is made with fluorescent lamps. The illumination of working surfaces
ranged from 121 to 324 lux, with an average of 198.0 £ 21.37 lux, which is below
the regulated level. The lighting level was especially insufficient at the stain
removal technologist’s workplace - 324 lux when the norm was 500 lux . In terms
of illumination, working conditions belong to class 3, hazard class 2.

Touch control panels of equipment are a source of electromagnetic radiation,
but radiation levels do not exceed the maximum permissible levels, ranging from
0.26 to 3.39W/m.
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The air in the dry cleaning work area is contaminated with harmful
chemicals ( tetrachlorethylene , acetone, ammonia, benzene), however, their
concentration is significantly lower than the maximum permissible (Table 1).

Table 1. Indicators of production factors in the dry cleaning company ZabotalLLC

: i Standard
Production factors | Min - Max M £m PDU, MPC

Air temperature, °C | 23.1-28.1 25.72 0.86 13-23
pelative umidity, 1 911305 | 25.04 1.9 40
Air mobility, m/sec 0.2-0.5 0.3 0.02 0.2
dG;neraI noise level, 62-83 242 597 80
Equivalent noise
level dBA 66-76 69.2 1.82 80
Illumination, lux 121-324 198 21.37 200-500
Electromagnetic
field, W/m 0.26-3.52 1.7 0.69 17.7
Gas content, mg/ ™
-tetrachlorethylene 0.21-0.25 0.22 0.006 10
-acetone 25-32 28.02 1.29 200
-ammonia 2.36-6.78 3.91 0.88 20
-benzene 0.3-06 0.42 0.05 5

The severity of the work processes of dry cleaning workers is due to the fact
that all production operations are performed in a standing position 80% or more of
the working time, involve walking, carrying small weights (up to 10 kg) and are
accompanied by moderate physical activity. Based on the totality of production
factors, their working conditions belong to class 3, hazard degree 2.

Studies have been conducted to assess the biological age of dry cleaning
workers. The problem of assessing biological age (BA) is related to the concept of
physiological (normal) aging and pathological (premature) aging. This determines
its significance from the standpoint of solving a number of problems, including
preventive ones, taking into account that working conditions can have a significant
impact on BV. Available data indicate that there are certain statistical connections
between the rate of aging and a number of social and hygienic factors that can be
determined in relation to a specific situation of human life [Voitenko, Ludwig].

Data available in the literature indicate that biological age is an adequate indicator
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of a person’s functional state, the effectiveness of his professional activities, health
status, and that there is a close correlation of BV with working conditions
[Voitenko, Ludwig)].

Table 2 shows the results of studies of biological age indicators of the
examined dry cleaning workers, which show that with work experience in dry
cleaning up to 5 years with an average calendar age of 42.3 £ 4.5 years, the BV of
workers on average was 39.4 + 4.1 years, and DBV - 42.5+2.2 years, i.e. BV is less
than DBV by 3.1 years with an aging rate of 1.0£0.1. When workers had more than
5 years of work experience and an average calendar age of 41.7+4.4 years, the BV
of those surveyed was on average 34.9+5.3, with a BV of 41.7+4.4 years, i.e. BV is
less than DBV by 6.8 years with an aging rate of 0.8+0.1.

Consequently, working conditions in the Zabota dry cleaner do not
affect the rate of aging of workers, which, according to research results, is 0.8-1.0,
since according to the classification (\oitenko) the difference between BV and
DBV up to 5 years is characterized as a normal rate of aging , from 6 to 10 years as
slightly prematurely aged, and more than 10 years as prematurely aged.

Table 2. Some indicators of the surveyed sample of dry cleaning workers ,

M +m

Indicator, years Work experience, years

’ Up to 5 years | More than 5 years

Biological age (BA) 39.4+4.1 34.9+5.3
Proper biological age (DBA) 42.5+2.2 41.4+2.5
Calendar age (CA) 42.3+4.5 41.7+4.4
Rate of aging ( BV: DBV) 1.0£0.1 0.8+0.1
BV - DBV -3.0£5.24 -6.4+4.4

Thus, the results of a study of the biological age of Zabota dry
cleaning workers showed that working in unfavorable working conditions (class of
working conditions 3.2) does not cause premature aging of the body.

The research materials will be used to develop recommendations for
occupational safety for dry cleaning workers.
Conclusions:
1. The working conditions of the Zabota dry cleaning workers are characterized by the

presence in the air of the working area of chemicals that do not exceed the maximum
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permissible limit, noise, the equivalent level of which is below the permissible limit,

electromagnetic radiation - below the permissible limit, the lack of natural light,

insufficient illumination of work surfaces, the severity of the labor process, refer to

Class 3, 2nd degree of harm.

2.

Labor activity under these conditions does not cause premature aging of the
body.

References:

~

10.

11.

12.

13.

Voitenko V.P., Polyukhov A.M., Barbaruk L.G. and others // Biological age, heredity and
aging. Kyiv, 1984. P. 5-15.

GOST 12.1.00.- 84 Radio frequency electromagnetic fields Permissible levels in
workplaces and requirements for monitoring.

Iskandarov ~ T.l., Ibragimova G.Z., Iskandarova G.T., Feofanov V.N.,
ShamansurovaKh.Sh., Tazieva L.D. Sanitary rules, norms and hygienic standards of the
Republic of Uzbekistan No. 0294-11 “Maximum permissible concentrations (MPC) of
harmful substances in the air of the working area.” -Tashkent, 2004. -53 p.

Iskandarov T.I., Ibragimova G.Z., ShamansurovaKh.Sh., Slavinskaya N.V., Iskandarova
M.S., Demidenko N.M., Iskandarova G.T., Parsegova L.G., Feofanov V. .N. Sanitary
rules, norms and hygienic standards of the Republic of Uzbekistan No. 0141-03
“Hygienic classification of working conditions according to indicators of harmfulness
and danger of factors in the working environment, severity and intensity of the labor
process.” -Tashkent, 2004. -53 p.

Iskandarov T.lI., Slavinskaya N.V. Sanitary rules, norms and hygienic standards of the
Republic of Uzbekistan No. 0324-16 “Sanitary and hygienic standards for the
microclimate of industrial premises. -Tashkent, 2016. -10 p.

Iskandarov T.l. Magai M.P. Sanitary rules, norms and hygienic standards of the Republic
of Uzbekistan No. 0325-16 “Sanitary standards for permissible noise levels in
workplaces.”

Ludwig F.K. //Biological age, heredity and aging. Kyiv, 1984. P.16-24

Building codes and regulations 2.01.05-98 “Natural and artificial lighting”. -Tashkent,
1998. -48 p.

Azimi M, Bahrami MR, Rezaei Hachesu V, Zavar Reza J, Mihanpour H, ZareSakhvidi
MJ, Mostaghaci M. Primary DNA Damage in Dry Cleaners with Perchlorethylene Expo-
sure. Int J Occup Environ Med. 2017 Oct ;8 (4):224-231. doi :
10.15171/ijoem.2017.1089. PMID: 28970597; PMCID: PMC6679606.

Brito-Marcelino A, Duarte-Tavares RJ, Marcelino KB, Silva-Neto JA. Cervical cancer
related to occupational risk factors: review. Rev Bras Med Trab . 2020 Aug 4 ;18
(1):103-108. doi : 10.5327/21679443520200419. PMID: 32783011; PMCID
:PMC7413679 .

Callahan CL, Stewart PA, Blair A, Purdue MP. Extended Mortality Follow-up of a Co-
hort of Dry Cleaners. Epidemiology. 2019 Mar ;30 (2):285-290. doi
:10.1097/EDE.0000000000000951. PMID: 30721169; PMCID: PMC10402463.

Calvert GM, Ruder AM, Petersen MR. Mortality and end-stage renal disease incidence
among dry cleaning workers. Occup Environ Med. 2011 Oct ;68 (10):709-16. doi :
10.1136/0em.2010.060665. Epub 2010 Dec 16. PMID: 21172794.

Ghahri A, Dehghan MH, Seydi P, Mashayekhi S, Naderi Y, Seydi E. The perchloroethy-
lene -induced toxicity in dry cleaning worker lymphocytes through induction of oxidative



Page 275 of 275

Slavinskaya N.V / Afr.J.Bio.Sc. 6(5) (2024).269-275

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

stress. J Biochem Mol Toxicol . 2022 Apr ;36 (4):e23000. doi : 10.1002/jbt.23000. Epub
2022 Feb 13. PMID: 35156261.

Habib S, Ahmed HO, Al- Muhairi N, Ziad R. Preliminary Study: Environmental Assess-
ment of Perchloroethylene in Dry-Cleaning Facilities in the UAE. J Environ Public
Health. 2018 Aug 14 ;2018:1732906 . doi : 10.1155/2018/1732906. PMID: 30186333;
PMCID: PMC6112216.

Jiménez Barbosa IA, Rodriguez Alvarez MF, Dussan Torres GA, Khuu SK. Ocular sur-
face and tear film changes in workers exposed to organic solvents used in the dry -
cleaning  industry. PLoS One. 2019 Dec 9 ;14 (12):e0226042.
doi:10.1371/journal.pone.0226042. PMID: 31815965; PMCID: PMC6901226.

Kilitci A, Uygun N, Emir ML. Sarcomatoid Type of Paratesticular Malignant Mesotheli-
oma in a Dry-Cleaning Worker Exposed to Asbestos and Diagnostic Value of WT-1. PR
Health Sci J. 2020 Mar ;39 (1):39-44. PMID: 32383566.

Li C, Li X, Zhang Z. Oxidative stress and pro-inflammatory cytokines following perchlo-
roethylene exposure in young female dry-cleaning workers. Work.2023 Sep 29. doi :
10.3233/WOR-230080. Epub ahead of print. PMID: 37781844

Lynge E, Andersen A, Rylander L, Tinnerberg H, Lindbohm ML, Pukkala E, Ro-
mundstad P, Jensen P, Clausen LB, Johansen K. Cancer in persons working in dry clean-
ing in the Nordic countries. Environ Health Perspective . 2006 Feb ;114 (2):213-9. doi :
10.1289/ehp.8425. PMID: 16451857; PMCID: PMC1367834.

Lynge E, Tinnerberg H, Rylander L, Romundstad P, Johansen K, Lindbohm ML, Heik-
kila P, Westberg H, Clausen LB, Piombino A, Thorsted BL. Exposure to tetrachloroethy-
lene in dry cleaning shops in the Nordic countries. Ann OccupHyg . 2011 May ;55
(4):387-96. doi : 10.1093/ annhyg /meq101. Epub 2011 Feb 3. PMID : 21292730 .
McKernan LT, Ruder AM, Petersen MR, Hein MJ, Forrester CL, Sanderson WT, Ashley
DL, Butler MA. Biological exposure assessment to tetrachloroethylene for workers in the
dry cleaning industry. Environ Health. 2008 Apr 15 ;7:12 . doi: 10.1186/1476-069X-7-
12. PMID: 18412959; PMCID: PMC23747717.

Takeuchi Y, Hisanaga N, Ono Y, lwata M, Oguri S, Tauchi T, Tanaka T. [An occupa-
tional health survey on dry cleaning workers (author's transl )]. Sangyo Igaku . 1981 Jul
;23 (4):407-18. Japanese. doi : 10.1539/joh1959.23.407. PMID :7321286 .

Park JK. Job Hazard Analyzes for Musculoskeletal Disorder Risk Factors in Pressing
Operations of Dry-cleaning Establishments. Saf Health Work. 2016 Dec ;7 (4):389-393.
doi : 10.1016/j.shaw.2016.05.003. Epub 2016 May 25. PMID: 27924244; PMCID:
PMC5127904.

Ruder AM, Ward EM, Brown DP. Mortality in dry-cleaning workers: an update. Am J
Ind Med. 2001 Feb ;39 (2):121-32. doi: 10.1002/1097-0274(200102)39:2<121::aid-
ajim1000>3.0.co0;2-h. PMID: 11170155.

Vlaanderen J, Straif K, Ruder A, Blair A, Hansen J, Lynge E, Charbotel B, LoomisD ,
KauppinenT , KyronenP , Pukkalak , Weiderpassk , GuhaN. Tetrachloroethylene expo-
sure and bladder cancer risk: a meta-analysis of dry-cleaning-worker studies. Environ
Health Perspective . 2014 Jul ;122 (7):661-6. doi : 10.1289/ehp.1307055. Epub 2014 Mar
21. PMID: 24659585; PMCID: PMC4080536.

Whittaker SG, Johanson CA. A health and environmental profile of the dry cleaning in-
dustry in King County, Washington. J Environ Health. 2013June



