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ANNOTATION

Workers employed in chemical industries are continuously exposed to harmful occupational factors
that may adversely affect oral tissues and alter the biochemical composition of oral fluid. Saliva serves
as an important diagnostic medium reflecting local and systemic metabolic changes associated with
occupational exposure.

Objective. To assess the biochemical parameters of oral fluid in chemical industry workers and
determine their relationship with occupational factors and periodontal health status.

Materials and Methods. A comparative analysis of oral fluid biochemical indicators was
performed among workers exposed to industrial chemical factors. The evaluated parameters included
salivary pH, total protein concentration, calcium, phosphorus, alkaline phosphatase activity, and
markers of oxidative stress. Clinical periodontal examination was carried out using standard dental
indices.

Results. Long-term occupational exposure was associated with significant alterations in oral fluid
composition. Workers demonstrated decreased salivary pH, increased total protein concentration,
elevated alkaline phosphatase activity, and increased oxidative stress markers. The severity of
biochemical changes correlated with the duration of occupational exposure and the degree of
periodontal tissue involvement.

Conclusion. Biochemical analysis of oral fluid may serve as an informative non-invasive method for
assessing the impact of occupational hazards on oral health. Changes in salivary biochemical
parameters can be considered early indicators of periodontal tissue damage among chemical industry
workers.

Keywords: oral fluid, saliva, biochemical markers, periodontal diseases, chemical industry,
occupational exposure, oxidative stress.
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ANNOTATSIYA

Kumé canoatm Xomaumiiapy TypJd 3apapiid WOUIA0 YHKAPHUIT OMIJUIApU TabcHpuaa (HaoiusT
opuTanuiap. by omumiap oru3 OynuMFM TYKUMalapy X0JIaTUTa Ba OFU3 CYIOKJIUTUHUHT OMOKUMEBUI
TapKuOWra TabCHp KypcaTWimu MyMKWUH. KumE€ caHoatm xomumiapuja OFU3 CYIOKJIUTHHHHT
OMOKMMEBHIM KYpcaTKUWIapuHU Oaxojaml Ba yIapHUHT HapoAOHT TYKUMalapu XoJlaTH OwuiaH
OOFIMKJIUTHUHYU aHUKJIAII.

Kalit so‘zlar: oru3 cyrokauru, OMOKMMEBUI Mapkepiiap, MapoJOHT KacaJUIMKJIApU, KUME CaHOAaTH,
OKCHJIOBYH CTPECC.

AHHOTALUSA
PaboTHUKM XUMHUYECKOH MPOMBIIIJIEHHOCTH IIOJBEPTalOTCs BO3JCHCTBUIO KOMIUIEKCA BPEIHBIX
MIPOM3BOJICTBEHHBIX (DAKTOPOB, CIIOCOOHBIX BBI3BHIBATH M3MCHCHHS B TKAHSIX TOJOCTH PTa U COCTABE
poToBoi kuakocTth. CloHa SBISIETCS BaXKHOM  JIMarHOCTUYECKOM  Cpellod, OTpakarouen
MeTabOoIMYECKHEe TIPOIECCHI B OPTaHU3ME M COCTOSIHUE TKAHEH MapoI0HTA.

OueHuTh OUMOXMMHUYECKHE T[IOKa3aTed POTOBOM JKUIKOCTH y paOOTHUKOB XHWMHUYECKOM
MPOMBIIIUICHHOCTH U ONIPEIETUTh UX B3aUMOCBSI3b C COCTOSTHUEM TKaHEW MapoJI0HTa.

KiaroueBble ciioBa: poToBasA XUIAKOCTD, OMOXHMHYECKHUE IIOKa3aTeCiiu, 3a00JIeBaHUS napoaoHTa,
XUMHYCCKas IMMPOMBINIJIICHHOCTD, HpO(i)eCCI/IOHaJ'ILHBIe BPCIHOCTH, OKCI/I,I[aTI/IBHHﬁ CTpEeCC.

INTRODUCTION
Occupational health remains one of the priority areas of modern medicine due to the growing impact
of industrial factors on the health status of workers. Chemical industry enterprises are characterized by
the presence of numerous harmful occupational exposures, including toxic gases, chemical aerosols,
organic solvents, acids, alkalis, heavy metals, and industrial dust. Long-term exposure to these factors
may contribute to systemic metabolic disturbances and pathological changes in the oral cavity.

The oral cavity is one of the first anatomical structures exposed to environmental and
occupational hazards. Saliva plays a crucial role in maintaining oral homeostasis by participating in
remineralization processes, antimicrobial protection, buffering activity, and local immune defense.
Changes in the biochemical composition of oral fluid can reflect both local inflammatory processes
and systemic disorders induced by occupational exposure.

Recent studies indicate that workers employed in hazardous industries demonstrate a higher
prevalence of periodontal diseases compared with the general population. The development of
periodontal pathology is associated with disturbances in mineral metabolism, oxidative stress,
inflammatory reactions, and impaired local immunity. Therefore, the investigation of biochemical
parameters of oral fluid represents an important approach for the early diagnosis and prevention of
oral diseases among industrial workers.

The assessment of salivary biomarkers provides a non-invasive, informative, and cost-effective
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method for monitoring oral health. Despite numerous studies dedicated to occupational pathology,
data regarding biochemical changes in oral fluid among chemical industry workers remain limited and
require further investigation.

AIM OF THE STUDY
To evaluate the biochemical parameters of oral fluid in chemical industry workers and determine
their relationship with occupational exposure and periodontal health status.

MATERIALS AND METHODS
The study included 120 workers employed at chemical industry enterprises and 40 individuals
without occupational exposure to harmful industrial factors who served as the control group.

The examined workers were divided into three groups according to the duration of occupational
exposure:

Group I — work experience up to 5 years (n = 40);
Group II — work experience from 5 to 10 years (n = 40);
Group III — work experience more than 10 years (n = 40).

All participants underwent a comprehensive dental examination. Oral hygiene status was assessed
using the Simplified Oral Hygiene Index (OHI-S). The periodontal condition was evaluated using the
Community Periodontal Index (CPI) and Papillary-Marginal-Alveolar Index (PMA).

Samples of unstimulated mixed saliva were collected in the morning on an empty stomach. The
following biochemical parameters were analyzed:

Salivary pH;

Total protein concentration;

Calcium concentration;

Inorganic phosphorus concentration;

Alkaline phosphatase activity;

Malondialdehyde (MDA) level as a marker of lipid peroxidation;

Catalase activity as an indicator of antioxidant defense.

Statistical analysis was performed using standard biomedical statistical methods. Differences
were considered statistically significant at p < 0.05.

RESULTS
The obtained results demonstrated significant alterations in oral fluid composition among chemical
industry workers compared with the control group.
The average salivary pH in the control group was 7.02 £ 0.12, whereas workers with occupational
exposure exhibited progressively lower values. Group I showed a pH of 6.85 + 0.11, Group Il — 6.67 £
0.09, and Group III — 6.41 + 0.08.
Total protein concentration in oral fluid increased proportionally with the duration of employment.
Workers with more than ten years of occupational exposure demonstrated the highest values,
exceeding control levels by approximately 35%.
A significant reduction in calcium concentration was observed among exposed workers.
Simultaneously, alkaline phosphatase activity increased, indicating enhanced bone metabolism and
periodontal tissue destruction.
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Oxidative stress markers revealed pronounced metabolic disturbances. The concentration of
malondialdehyde increased significantly in all exposed groups, particularly among workers with more
than ten years of employment. Catalase activity showed a compensatory increase during the early
stages of exposure but decreased in long-term workers, suggesting depletion of antioxidant defense
mechanisms.

Periodontal examination demonstrated a higher prevalence of gingival inflammation and chronic
generalized periodontitis among exposed workers. The severity of periodontal disease increased with
occupational experience.

Correlation analysis revealed significant associations between biochemical indicators and
periodontal status. Increased alkaline phosphatase activity and elevated malondialdehyde levels
positively correlated with CPI and PMA scores.

DISCUSSION

The findings of the present study confirm that occupational exposure in chemical industries
significantly affects the biochemical composition of oral fluid. Saliva reflects both local and systemic
responses to harmful industrial factors and may serve as an informative diagnostic medium.

The reduction in salivary pH observed among exposed workers may be attributed to the influence of
acidic industrial aerosols and metabolic disturbances. Acidification of the oral environment promotes
enamel demineralization, microbial growth, and periodontal inflammation.

Elevated total protein concentration likely reflects increased permeability of blood vessels and
enhanced inflammatory activity within periodontal tissues. Similar findings have been reported in
studies investigating occupationally induced oral pathology.

The observed decrease in calcium levels may contribute to impaired mineralization processes and
increased susceptibility of periodontal tissues to destructive changes. Enhanced alkaline phosphatase
activity is considered an indicator of active bone remodeling and alveolar bone resorption.

Oxidative stress appears to play a central role in the pathogenesis of periodontal diseases among
chemical industry workers. Increased production of reactive oxygen species may induce cellular
damage, stimulate inflammatory mediator release, and accelerate periodontal tissue destruction.

The relationship between occupational experience and biochemical disturbances indicates a
cumulative effect of industrial hazards. Workers with prolonged exposure exhibited the most
pronounced metabolic and periodontal alterations, suggesting that duration of employment is an
important risk factor for oral disease development.

Reular monitoring of oral fluid biomarkers may facilitate early diagnosis of pathological changes
before the appearance of severe clinical manifestations. Such an approach could improve preventive
strategies and reduce the burden of periodontal diseases among industrial workers.

CONCLUSION

Chemical industry workers demonstrate significant alterations in the biochemical composition of oral
fluid compared with non-exposed individuals.

Occupational exposure is associated with decreased salivary pH, increased total protein concentration,
elevated alkaline phosphatase activity, and activation of oxidative stress processes.

The severity of biochemical disturbances increases with the duration of employment in hazardous
industrial environments.

Significant correlations exist between oral fluid biochemical parameters and clinical indicators of
periodontal disease.
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