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ANNOTATION: Occupational exposure to heavy metals remains one of the major factors
affecting the health of workers in metalworking enterprises. Continuous contact with metal dust and
aerosols containing lead, cadmium, chromium, nickel, copper, and zinc contributes to their
accumulation in biological media, including oral fluid. This study evaluates the concentration of heavy
metals in the oral cavity of metalworking enterprise workers and assesses their influence on oral health.
The results indicate a significant increase in heavy metal concentrations in saliva, accompanied by
deterioration of periodontal tissues, increased prevalence of gingivitis, and reduced local immunity.
Monitoring heavy metal levels in oral fluid may serve as an effective method for early diagnosis and
prevention of occupational oral diseases.
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AHHOTALUA: Meramnra unuioB OepHill KOpXOHalapuia MEXHAT KWIaETraH MIIYuiIap
COFJIMFUTa TAbCHP ATYBYM AaCOCHH OMMJUIApIaH OWpH OFMp MeTaiiap xucobnanamu. Kypromum,
KaJIMUH, XpOM, HUKEIlb, MHC Ba PyX CaKJOBUM METAJUI YaHTU Ba adpo30Juiap OWIaH JOUMHUN KOHTAKT
ymoy 3JIEMEHTIapHUHT OFHU3 CYIOKJIUTUAA TYTJIAHUIINTA OMHO Kenaan. YOy TaIKUKOTAa MeTajuira
UIUIOB OEpUIll KOPXOHATAPU HIMYMUIAPU OFU3 OVIUIMFHIA OFHp METajulap MUKAOPH Ba YJIApHUHT
CTOMAaTOJIOTUK XoJlaTra Tabcupu Oaxonanau. HaTwxamap OFu3 CYIOKIMIHIa OFUpP MeTajiap
KOHIEHTPALUSCUHUHT OIIUIIY, MAPOJOHT TYKUMATApU XOJATUHUHT EMOHJIAIIUINM Ba MaxaJlIui
UMMYHHTET TTaCaluIy OuiiaH OOFTUKIUTUHU KYPCATIH.

Kanur cy3nap: orup meramiap, oru3 OVIIIUFM, CYNIaKk, MeTaUIra WIUIOB OEpHIl CaHOATH,
KacOuii 3apapiii OMUILIAP, MAPOJOHT KacaIUKIIapH.

AHHOTAILIUSA: BoznelictBUe TSKEIbIX METAUIOB  SBISETCA OJHMUM U3  BEIyIIMX
po(heCcCHOHATBHBIX (AKTOPOB PHUCKA JJIsi PAOOTHUKOB METaLIO00padaTHIBAIOIIMX MPEATPUSTHH.
[TocTOsIHHBIN KOHTAKT ¢ MPOU3BOACTBEHHOMN MBUIBIO M a3PO30JISIMU, COAEPIKAIIMMU CBUHEL, KaJIMUM,
XpoOM, HUKEJIb, MEIb M IIMHK, CIIOCOOCTBYET HAKOIUICHHIO ITHX JJICMEHTOB B POTOBOH KHJIKOCTH.
Lenpio uccnenoBanus SBUIACH OLIEHKA COJIEPIKAHUS TSKEIbIX METAJUIOB B MOJIOCTH PTa pabOTHUKOB
METAJTI0O00padaTHIBAIOIIUX MPEANPUATANH U M3ydEeHUE WX BIUSHUS HA CTOMATOJIOTUYCCKUH CTaTyC.
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YCTaHOBIEHO, YTO IOBBIIIEHUE KOHICHTPALMM TSKEIBIX METAJUIOB B CIIOHE COIPOBOXKIACTCS
YXYALIEHUEM COCTOSIHUS TKaHEH NapoOHTa, YBEJIWYEHHEM PaCIpPOCTPAHEHHOCTH BOCHAIMTEIbHBIX
3a00JieBaHU u CHWJKCHUEM MECTHOH MMMYHOJIOTHYECKON 3aIIUTHI.
KiaueBble cj10Ba: TsDKeIble MeTaUlbl, IOJOCTh pTa, CIIOHA, MeTalioo0padaThIiBaroIe
HpeINpUATH, TPOPECCHOHATBHBIE BPEIHOCTH, 3a00JIEBaHUS TAPOJOHTA.

Introduction

The rapid development of industrial technologies has led to increased occupational exposure to heavy
metals. Workers employed in metalworking enterprises are regularly exposed to airborne particles and
aerosols containing toxic metals. Heavy metals such as lead (Pb), cadmium (Cd), chromium (Cr),
nickel (Ni), copper (Cu), and zinc (Zn) possess cumulative properties and can adversely affect
multiple organs and systems.

The oral cavity serves as one of the first biological barriers encountering harmful industrial pollutants.
Oral fluid is considered a highly informative biological medium reflecting metabolic and toxicological
changes occurring in the body. Accumulation of heavy metals in saliva may contribute to oxidative
stress, impaired local immunity, inflammatory periodontal reactions, and disturbances of oral
microbiocenosis.

The study of heavy metal concentrations in oral fluid is important for the development of preventive
measures aimed at reducing occupational dental morbidity among industrial workers.

Aim of the Study To evaluate the concentration of heavy metals in the oral cavity of workers
employed at metalworking enterprises and determine their influence on oral health status.

Materials and Methods

The study included 120 workers of metalworking enterprises aged 25-60 years. The control
group consisted of 40 healthy individuals not exposed to industrial hazards.
Clinical dental examination included:

Assessment of oral hygiene index (OHI-S);

PMA index;

Community Periodontal Index (CPI);

Evaluation of dental caries prevalence.

Samples of unstimulated saliva were collected in the morning. Concentrations of lead, cadmium,
chromium, nickel, copper, and zinc were determined using atomic absorption spectrophotometry.
Statistical analysis was performed using SPSS 26.0 software. Differences were considered statistically
significant at p<0.05.

Results

Analysis of oral fluid demonstrated significantly elevated concentrations of heavy metals among
workers compared with controls.

Average concentrations of heavy metals in saliva:

Metal Workers (ng/L)

Control group (ng/L)

Lead-18.6+1.2

Cadmium-4.84+0.3

Chromium-10.5+0.7

Nickel-12.8+0.9
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Clinical examination revealed:

Chronic generalized gingivitis in 62.5% of workers;

Initial and moderate chronic periodontitis in 48.3%;

Increased dental plaque accumulation;

Xerostomia complaints in 36.7%;

Metallic taste sensation in 28.3%.

A positive correlation was observed between heavy metal concentration and periodontal
inflammation severity (r=0.69; p<0.05).

Discussion
Heavy metals can accumulate in oral tissues due to chronic occupational exposure. Lead and cadmium
are capable of inducing oxidative stress and suppressing immune responses. Chromium and nickel
may  trigger inflammatory and allergic reactions in  the oral mucosa.
The elevated concentrations detected in saliva indicate continuous absorption of toxic elements
through inhalation and oral routes. These findings correspond with reports from occupational medicine
studies demonstrating higher prevalence of periodontal diseases among industrial workers exposed to
metal aerosols.The oral cavity may therefore serve as an accessible diagnostic site for monitoring
occupational intoxication and assessing the effectiveness of preventive programs.

Conclusion

Workers of metalworking enterprises exhibit significantly higher concentrations of heavy metals in
oral fluid compared with non-exposed individuals.Elevated heavy metal levels are associated with
deterioration of periodontal tissues and increased prevalence of inflammatory oral diseases.

Salivary analysis may be used as a non-invasive biomarker for occupational exposure
assessment.Regular dental monitoring and preventive measures should be included in occupational
health programs for metalworking industry workers.
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