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PNICK ®OPMITPOBAHNSI HPOCDECCI/IOHAilvaOﬁI, ITPON3BOACTBEHHO-
OBYCAOBAEHHOUN M1 OBITECOMATUYECKOUN ITATOAO0I'MN Y PABOTHIKOB
METAAAYPTMYECKUX ITPON3BOACTB
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Ha cerogHaAwWHMIA AeHb rpynna npodeccMoHanbHbIX U NPOU3BOACTBEHHO-06YCI0BAEHHbIX 3a60/1€BaHNIA COCTABAAET BECOMYIO 400 CPeAU NPUUUH
MHBANMAHOCTM U CMepTeit cpeay paboTocnocobHOro HaceneHus, Npuyém B 6osblueit CTeneHn KU3-3a 0CobeHHOCTel NPOM3BOACTBA, HEXEeU Nony-
YyeHusa TpaBM Ha paboyem mecTe. B ycnosusax cospemeHHoi Poccumn o 70% npeanpuatii MeTannyprumn BbiNoAHAIOT rpagoobpasyowme GpyHKLMK,
obecneunBas paboToi OCHOBHYIO YacTb TPYLOCNOCOBHOrO HaceneHus.

Llenb: npoBectn aHann3 6ubanorpapuUecknx AaHHbIX, coaepMalmnx nHbopmaumio 06 0co6eHHOCTAX HapyLIeHMA 340P0BbA, COCTOAHMA CUCTEM U
OpPraHoB B YCNOBUAX BO3AEWCTBUA BPeAHbIX NPOU3BOACTBEHHbLIX GAKTOPOB Y PabOTHUKOB, 3aHATLIX HA METANYPrUYECKUX NPEANPUATHAX.

Matepuan u meTogbl: NpoBeaEH CUCTEMHbIN MOWUCK M aHaNN3 COBPEMEHHOM OTeUECTBEHHOW M 3apybeskHOW AnTepaTypbl N0 0603HAYEHHON TeMaTUKe
B 6a3ax faHHbIX PubMed, Ha caiiTax mexayHapoAHbIX opraHu3auumii (BO3, EBpocotos) n ceoboaHOM focTyne ceT UHTepHeT.

Pe3synbrathbl: NPOBEAEHHDIV aHAIM3 COBPEMEHHOM IMTepaTypbl NMoKasan, YTo BpedHble ¢pakTopbl, obycnasamsatowme popmmupoBaHme npodeccuno-
Ha/IbHOTO PUCKa ANA 34,0POBbA PABOTHUKOB METaNNyprum, AeNCTBYIOT Ha OPraHM3m B KOMMIeKce. BmecTe ¢ TAXENbIM GpU3NYEeCKUM TPYAOM OHM CO3-
[O3l0T BbICOKYIO HarpysKy Ha OpraHusm, B pesysibTaTe Yero, CTPafatoT MHOTVe OpraHbl U CUCTEMbI. YCTaHOBAEHO, YTO Hanbosiee YacTo nopaKaloTca:
BEpPXHUE AbIXaTeNbHble NYTW, KOCTHO-MbILIEYHas, SHAOKPUHHAA, MOYeno0Bas, UMMYHHAsA CUCTeMbl. TaKKe K OpraHam-MULLEHAM MOMKHO OTHECTM
KOMKY, OpraHbl C/lyXa M eayao4HO-KULWeYHbIi TpakT. MpodeccnoHanbHble pUCKK pa3BuTUA 3ab601eBaHMit HEOBXOAMMO YUMUTbIBATL NPU NPOBEAEHNM
NPOPUNAKTUYECKUX MEPONPUATUI, pa3paboTKe TMIMEHUYECKUX HOPMATUBOB MO YNYYLLEHMIO YCIOBUI TPYZA B LENAX CHUMKEHWA PUCKOB PasBUTUA
npodeccMoHanbHbIX 3a601eBaHMt M NOBbILIEHNA KAUECTBA MU3HU.

KnioueBble cnoBa: pabomHuKU memaraypauyeckux npoussoocms, 3a60s1es8aemMocms, MPogeccuoHanbHbIl PUCK, MPOpeccuoHanbHble 3a6071e8aHUS,
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RISK OF OCCUPATIONAL, WORK-RELATED, AND SOMATIC MORBIDITY AMONG
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Presently, occupational and work-related diseases make up a significant share of disability and mortality causes among the working-age population.
However, to a greater extent, this is linked with the peculiarities of production rather than injuries at the workplace. In contemporary Russia, the
significance of the problem is highlighted by the fact that up to 70% of metallurgical enterprises are the principal employer and mainstay of an entire
town for the bulk of the employable population.

Objective: To analyze bibliographic databases that provide information on peculiarities of health conditions, the state of the body’s organs, and
systems affected by harmful production factors in employees of metallurgical enterprises.

Methods: A systematic literature review that addresses the specific topic was carried out using various available sources, including electronic databases
of published data such as PubMed, WHO, EU health databases as well as free online resources.

Results: A literature review has shown that harmful factors that contribute to occupational health hazards in metallurgical plant workers affect the
body as a whole. Along with hard physical work, they cause overloading of organ systems, resulting in multiple organs and systems dysfunctioning.
It has been established that the most frequently affected are upper respiratory tract, musculoskeletal, endocrine, genitourinary, immune systems.
Also, target organs include the skin, hearing organ, and the gastrointestinal tract. Therefore, occupational hazards must be considered when carrying
out preventive measures, developing hygienic standards to improve working conditions reducing the risks of developing occupational diseases, and
improving the quality of life.
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For citation: Masyagutova LM, Abdrakhmanova ER, Gabdulvaleeva EF, Perminova VA. Risk formirovaniya professional’noy, proizvodstvenno-obuslovlennoy i
obshche-somaticheskoy patologii u rabotnikov metallurgicheskikh proizvodstv [Risk of occupational, work-related, and somatic morbidity among metallurgical
industries workers]. Vestnik Avitsenny [Avicenna Bulletin]. 2021;23(2):280-90. Available from: https://doi.org/10.25005/2074-0581-2021-23-2-280-290

280



Macsazymosa JAM c coasm. Puck 3a001eBaeMOCTH y MeTaAAypPIoB

BECTHMK ABUMILIEHHEI
Tom 23 * No 2 % 2021

BBEOEHMUE

CornacHo coBpemMeHHbIM HOPMaTMBHBIM JOKYMEHTaM, npodec-
CMOHaNbHLIM NpU3HaAETca 3aboseBaHMe, OCHOBHOM NpuunHol dop-
MWPOBAHUsA KOTOPOTO AB/AETCA BO3AEWCTBME HA HETO BPELHOMO NPO-
M3BOACTBEHHOIO aKTOpa, B pe3ynbraTe KOTOPOro PaboTHUK TepseT
npodeccroHanbHyto TpygocnocobHocTb!. Ha cerogHALWHWIA AeHb 3Ta
rpynna 3abosieBaHuit COCTaBNSET BECOMYHO 40O CPEAU NPUYMH UH-
Ba/IMGHOCTU U CMepTeit cpeay paboTocnocobHOro HaceneHus, npu-
4ém B 6o/IbLLEN CTENEHU U3-33 0COBEHHOCTEN NPOU3BOACTBA, HEXENN
no/y4yeHus TpaBm Ha paboyem mecte. Mo AaHHbIM MexayHapoLHoM
OpraHu3aLuM TpyAa, BO BCEM MUPE EXErOAHO PErucTpupyetcs Ao
160 cnyyaes npodeccmoHanbHbix 3abonesaHuit’. O6pabatbiBatolime
NPOV3BOACTBA, B TOM YMC/IE METANNYPrUYECKUE, COXPAHAIOT MANPY-
lolMe nosuummu B obecneyeHUn 3KOHOMUYecKoro bnaarococTosHus
CTpaHbI U TPYA0BOI 3aHATOCTM 3HAUYMTE/ILHOTO KOJIMYECTBa TPYAOCMOo-
cobHoro HaceneHws. Tak, NO AaHHbIM OQULMANBHON CTATUCTUKK, B
ycnosuax cospemeHHon Poccumn fo 70% npeanpuaTuii metannypram
BbINOJIHAT rpagoobpasytowme GpyHkLumK, obecneuvsas paboToii oc-
HOBHY!0 YacTb TPYAO0CNOCOOHOTO HaceNeHNsa TEPPUTOPUU U MOMNOAHAS
MECTHbIA BIoAXKeT?, 4To U 0BYCNaBAMBAET HECOMHEHHYIO aKTyaslb-
HOCTb A@aHHOTO UCCNIEA0BAHMA.

LLENb UCCNEQOBAHUA

MpoBect aHanu3 BubaMorpadnUeckmMx AaHHbIX, COAEPHKALLMX
MHbopMaLmio 06 0COBEHHOCTAX HapyLIEHUA 340P0BbA, COCTOAHUA
CUCTEM U OPraHOB B YC/I0BUsIX BO3AEWCTBUA BPEAHbIX NPOU3BOACTBEH-
HbIX GaKTOPOB, Y PabOTHWMKOB, 3aHATbLIX HA METAYPIUYECKMX Npes-
NPUATUAX.

MATEPUAN U METOAbI

[na [OCTUXKEHUA MOCTAaBNEHHOW LN NPOBeAEH CUCTEMHBIN
MOWCK M aHa/M3 COBPEMEHHOM OTeYeCTBEHHOW M 3apybexHoin nu-
TepaTypbl No 0603HAYEHHOW TeMaTHKe B Basax AaHHbIX PubMed, Ha
caiiTax MexayHapoAHbix opraHusaumii (BO3, EBpocotos) v csoboa-
HOM JocTyne ceTh UHTepHeT.

PE3YNbTATbI

MpoBeAEHHbIN aHaNM3 COBPEMEHHOIN NUTepaTypbl CBUAETENb-
CTBYET, YTO TaKOW BaKHbIii CEKTOP MPOMbILLIEHHOMO NPOU3BOACTBA,
KaK METannyprus, BKAOYAET B cebA MHOXKECTBO B3aMMO3aBUCUMbIX
1 B3aMMOODBYCN0B/IEHHbIX TEXHOMOTUYECKUX MPOLLECCOB C UCMOMb30-
BaHMEM MHOXKECTBA BWAOB CBA3YIOLLMX MATEPUaNoB M Pas/INYHbIX
NPOTUBOMNPUTapHbIX MOKPbITUIA. MPOAYKLMA METaNNYPrUYECKUX NPO-
M3BOACTB (NWCTOBOI M COPTOBOI NPOKAT, apMaTypa, METU3HasA Npo-
LYKUMs, CneLmanbHble CTanu v CNaBbl U 4p.) WUPOKo BocTpeboBaHa
NPaKTUYECKMU BO BCEX OTPACAAX MPOMbILIEHHOCTV — MALIMHOCTPOE-
HUW, CTPOUTENBCTBE, SHEPTETHKE, A TaKKe NPU BbiNycKe 06OPOHHOM
npoaykumu. Mpu 3TOM ycaoBWA TpyAa v Bedylime BpeaHble npows-
BOZCTBEHHble (aKTOPbl Ha Pas/nYHbIX NPOWU3BOACTBAX CYLLECTBEH-
HO Pa3/IMYaIOTCA M BKNOYAT B CeBS MOBbILEHHYIO TAXKECTb U Hanps-
KEHHOCTb TPYZAOBOTO MPOLIECCa, 3a4acTylo B KOMM/IEKCE C TaKUMU

1 SnekmponHblili pecypc. JocmynHo Ha calime: http://www.consultant.ru/
document/cons_doc_LAW_19559/

2 JnekmpoHHsil pecypc. JocmynHo Ha catime: https.//www.ilo.org/moscow/
areas-of-work/occupational-safety-and-health/WCMS_249276/lang--ru/index.
htm

3 dnekmpoHHsili pecypc. JocmynHo Ha calime: https.//spravochnik.
rosmintrud.ru/storage/app/media/Metallupgiya_2019.pdf

INTRODUCTION

According to current regulatory documents, occupation-
al disease is defined as a chronic ailment that occurs due to the
impact of a harmful production factor, resulting in losing profes-
sional ability’. Currently, this group of diseases makes up a signif-
icant proportion of the causes of disability and mortality among
the working population. To a greater extent, it is due to the pecu-
liarities of production rather than injuries at the workplace. Ac-
cording to the International Labor Organization, up to 160 cases
of occupational diseases are reported worldwide annually?. Man-
ufacturing industries, including metallurgy, retain their leading
positions in ensuring the country’s economic well-being and em-
ployment of a significant number of the able-bodied population.
Statistically, in Russia, up to 70% of metallurgical enterprises are
township-forming enterprises. They provide jobs for the bulk of
the regional able-bodied population and replenish the local bud-
get?, which further highlights the importance of the research.

OBJECTIVE

To analyze bibliographic data for information on health
problems and the state of body systems and organs affected by
harmful industrial factors in metallurgical enterprises workers.

METHODS

A systematic literature review that addresses the specific
topic was carried out using various available sources, including
electronic databases of published data such as PubMed, WHO,
EU health databases, and free online resources.

RESULTS

The literature review shows that such an important industri-
al production sector as metallurgy includes many interdependent
and mutually reciprocal technological processes using many types
of binder materials and various non-stick coatings. Moreover, the
products of metallurgical industries (flat and long products, metal
furniture, metal goods, special steels and alloys, etc.) are widely in
demand in almost all industrial sectors - mechanical engineering,
construction, energy industry, and defense industry. At the same
time, working conditions and main harmful production factors in
various industries differ significantly. They include an increased
workload and labor intensity, often combined with such factors as
exposure to vibration, noise, hot environment, fibrogenic aerosols,
hazardous chemicals with varying degrees of impact [1, 2].

One of the critical characteristics of the industry concerned
is the significant manufacturing modernization in Russia, which
led to a decrease in the share of manual labor and an increase
in automated technology. However, some technological process-
es and operations still require manual work, human control, and
participation. Moreover, in the metallurgical industry for sever-
al decades, occupational safety and health protection have re-
mained a challenging issue [3, 4].

1 Available on the website: http://www.consultant.ru/document/cons_doc_
LAW_19559/

2 2 Available on the website: https.//www.ilo.org/moscow/areas-of-work/
occupational-safety-and-health/WCMS_249276/lang--ru/index.htm

3 3 Available on the website: https.//spravochnik.rosmintrud.ru/storage/app/
media/Metallupgiya_2019.pdf
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daKkTOpamu, Kak BMOpaALMA, LWYM, HArpeBaOWMN MUKPOKAMMAT,
a3p030/M NPEeVMYLLECTBEHHO GUBPOreHHOro AencTBUA, BpeaHble
XMMUYECKMe BELLLeCTBa, Bapbupys No cTeneHu BosaenicTaus [1, 2].

OpHOW U3 XapaKTepHbIX 0COBEHHOCTEN WM3y4yaemMol OTpac/Iu B
Poccum aBnsietca nposBeaéHHan CYLEeCTBEHHaA MOAEPHM3aLMA Npo-
M3BOACTBA, NPUBEALLIAA K YMEHbLIEHWIO OM PYYHOTO U YBENNYEHWIO
[l0/M onepaTopcKoro Tpyaa. OAHAKO YacTb TEXHOMOTMYECKMX NpoLec-
COB M Onepauuii, no-npexHemy, TpebyeT UCNOAb30BaHUA PYYHOO
TPYAA M KOHTPOAA U Y4acTMA YENOBEKa, U B TeYEHWUE HECKObKMX Ae-
CATUNETUI CUTYaLMA CO 340P0BbeM PabOTHMKOB MeTannypryeckon
OTPAC/M M CUCTEMOIA €ro OXpaHbl OCTAETCA 0COBEHHO CNOKHOW [3, 4].

BpenHble dakTopbl, 0bycnasausarolme popmmuposaHue npo-
deccroHanbHOMO pUCKa ANA 340p0BbA PABOTHUKOB METaNNYpPriu,
[LeMCTBYIOT Ha OpraHM3m B KOMMJIEKce. BmecTe ¢ TAaxénbim dusnye-
CKMM TPYZIOM OHM CO3JAt0T BbICOKYHO HarpysKy Ha OpraHusm, B pe-
3y/ibTaTe Yero CTPaAaoT MHOTME OpraHbl U cucTemsl [5, 6].

CornacHo coBpemeHHbIM AaHHbIM, Y PabOTHUKOB NpeanpUaATHin
METaNNyprum Hanbonee yacto GopmmupytoTca 3aboseBaHuUA, CBA3aH-
Hble C AbIXaTe/bHOM CUCTEMOW, YTO CBA3AHO C AEWCTBMEM NblAU U
ra3oB, COAEPMALLMX Pa3NNYHble coeanHeHus. NpoBeaEHHbIe PALOM
aBTOPOB MCCNEA0BaHMUA, HanpaBeHHble Ha WM3yYeHMe NPUYMH BO3-
HWUKHOBEHMA JaHHbIX 3a601€BaHUIA U UX CBA3M C NPOM3BOACTBEHHbIMMU
¢baKTopamu, N03BONW/N BbIABUTL NPEUMYLLECTBEHHOE BAUAHME ONpe-
[EeNEHHBIX COeAMHEHMI Ha OpraHM3m pPaboTHMKOB B CBA3W C MHOTO-
KpaTHbIM npesbiweHrem MAK. TakKMMKM COeAMHEHMAMM OKa3a/lnCh:
BaHaAMI cofepKalias Nblib, AMBAHAAMANEHTOKCUA, OKCUA, MapraH-
L3, AMOKeUA, KpemHus. MNpu AUTeNbHOM BO3AENCTBUM COeAUHEHMI
BaHAAMA HabNIOAAETCA pa3fpakeHWe CAMBMUCTBIX PecrnupaTopHoro
TPaKTa, a, C1eA0BaTeNbHO, BbICOK PUCK GOPMMPOBAHMA KaTapabHO-
ro BOCMAJIEHWUS CNM3UCTON 0BONMOYKM, C NMOCAEAYIOWMM Pa3BUTUEM
XPOHUYECKNX 3a60N1EBAHMI BEPXHUX AbIXaTE/bHbIX NyTei — PUHUTOB
U pUHOGapUHIMTOB. B nocneaytowme rogpl, NPy NPOAOKAOLLEMCA
KOHTaKTe XapaKTepHO MosABNEHUE 0OBEKTUBHbLIX BOCMAUTENbHBIX U
0BCTPYKTMBHBIX NPOABAEHUI B BPOHXaX CPeAHEro ¥ MENKOTO Kanu-
6pa, popmMpoBaHME YCTOMUMBBIX AUCOMOTUYECKUX HAPYLIEHUI, YTO
KNMHWMYECKM BbIPaXKaeTCcA B Pa3sBUTUM XPOHMYECKMX 3aboneBaHMAaX
HUKHUX AbIXaTeNbHbIX NyTEN — XPOHUYECKON 0BCTPYKTUBHOM 6ones-
HU NETKUX, XPOHUYECKOTro BpOoHXMUTa, bpoHxunonuta [7-12].

Mpn XpoHWUYeCcKMX 3a60NeBaHMAX ApbIXaTe/bHbIX MyTei 3Hauu-
Te/IbHO MOBbLILIAETCA YPOBEHb MMMYHOMOOYAMHA A, MpocneKuBa-
€TCA YETKAA CBA3b MeXIy ero rmnepnpomykumei u npesbieHnem
B KPOBM YPOBHel BaHaauA M MapraHua. MapraHew, Take ABAAscb
annepreHom, CEHCUMbWUAM3MPYET OpraHM3m W Bbi3blBaeT rMNepnpo-
LOYKUMIO UMMYHOMNO6YAMHA E, 3TO NOBbIWAET PUCK BO3HUKHOBEHWA
aNNepPruyeckux PUHATOB, PUHONATUI, BPOHXMANBbHOM acTmbl. [MOK-
CUA, KpemHus, obnagatolwmii Hanbonee GUbPOreHHLIM AeNCTBUEM
cpeam Apyrux KOMMOHEHTOB NPOU3BOACTBEHHOW NbIAW, UMPAET CyLle-
CTBEHHYIO PO/Ib B Pa3BMTUM MHEBMOKOHMO30B, @ MMEHHO Hanbonee
CNOXKHO MpoTeKatoLwei ero Gopmbl — CUIMKO3a. TaK Kak BO3aeicTane
BPeAHbIX GAKTOPOB MMEET NOCTOAHHBIN U ANUTENbHbIV XapaKTep, BCé
3T0 cnocobcTeyeT GOPMUPOBAHMIO MHEBMODKNOPO3a, KOTOPbIN MOXKET
OC/IOKHUTBCA TAXKENOW AbIXaTeNIbHON HEAOCTAaTOYHOCTLIO, PAKOM NEr-
KOro, MHEBMOTOPAKCOM, NIEFOYHOMN rUnepTeH3nel, NErouHbIM KPOoBO-
TeyeHueMm, remoTopakcom [13].

Y paboTHMKOB, NOABEPraloLMXCA BO3AEUCTBUIO M3ObITOYHOM
KOHTAMMHALMM a3p030sIMM C/IOKHOMO COCTaBa, 3a4acTylo Gpopmu-
pytoTca pa3HOHANpPaB/iEHHble W3MEHEHUA MMMYHHOro cTaTyca: OT-
mevaetca aucbanaHc membpaHHbix (CD4+, CD25+, CD3+, CD95+),
BHYTPUKAETOUHDBIX (P53) M MexkkneTouHbIx (TNFa) nokasateneit um-
MyHoperynaumu. Mpu 3Tom, MMEHHO Hanuuve aucbanaHca nokasarte-
Neid, XapaKTepPM3YIOLLMX MMMYHHbIW CTaTyC OpraHM3ma, psj, asTopoB
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Harmful factors that determine the professional hazards to
metallurgy workers’ health affect the body as a whole. Along with
heavy physical work, they cause overloading of organ systems, re-
sulting in many organs and systems damage [5, 6].

According to current data, the workers of metallurgy enter-
prises most often develop respiratory system diseases associated
with exposure to dust and gases containing various compounds.
Therefore, studies aimed at identifying the causes of these dis-
eases and their relationship with production factors made it pos-
sible to reveal the predominant effect of certain compounds in
connection with the multiple excesses of the threshold limit value
(TLV). As a result, the role of the following compounds was iden-
tified: vanadium-containing dust, vanadium pentoxide (V,0,),
manganese oxide (MnO,), silicon dioxide (SiO,). With prolonged
exposure to vanadium compounds, irritation of the mucous
membranes of the respiratory tract is observed. Therefore, there
is a high risk of catarrhal inflammation of the mucous membrane,
followed by the development of chronic upper respiratory tract
diseases such as rhinitis and rhinopharyngitis. Subsequently, with
continued exposure, characteristic inflammatory and obstructive
changes appear in the medium-sized and small bronchi. These
changes are associated with the formation of persistent lung mi-
crobiome dysbioses, clinically manifested as chronic diseases of
the lower respiratory tract, including chronic obstructive pulmo-
nary disease, chronic bronchitis, bronchiolitis [7-12].

In chronic diseases of the respiratory tract, the level of im-
munoglobulin A (IgA) increases significantly. Of note, there is a
causal relationship between hyperproduction of IgA and excess
concentrations of vanadium and manganese in the blood. Also, as
an allergen, manganese sensitizes the body and causes overpro-
duction of immunoglobulin E (IgE), increasing the risk of allergic
rhinitis, rhinopathies, and bronchial asthma. In addition, silicon
dioxide, which has the most potent fibrogenic effect among other
components of industrial dusts, promotes a severe type of pneu-
moconiosis, namely silicosis. Constant and long-term exposure
to harmful factors contributes to pulmonary fibrosis, which can
be complicated by severe respiratory failure, lung cancer, pneu-
mothorax, pulmonary hypertension, pulmonary hemorrhage,
hemothorax [13].

Workers exposed to excessive concentrations of complex
aerosols often develop heterogeneous and multidirectional
changes in the immune status: there are an imbalance of mem-
brane (CD4+, CD25 +, CD3 +, CD95 +), intracellular (p53), and
intercellular (TNFa) components of immunoregulation. At the
same time, some authors link immune status indicators with
adaptation processes. These changes are most characteristic in
workers with professional experience of up to nine years [14,
15].

According to the current understanding widely present
within the immunology community, even a significant quantita-
tive decrease in the structural components of immunological pro-
tection is not necessarily result in the development of a disease.
Although the development of a pathological condition associated
with certain protection defects can be assumed, its clinical mani-
festation will only appear if there is a demand for a compromised
element. Often, clinical health maintenance is achieved by devel-
oping compensatory reactions of individual elements or compo-
nents, provided by a high structural and metabolic heterogeneity
and a significant complexity of network interactions.
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CBA3bIBAET C MNpoLeccamy afanTaLuMoHHOro npouecca. YKasaHHble
M3MeHeHWA Hanbonee xapakTepHbl B rpynnax paboTHWKoB ¢ npodec-
CMOHA/IbHbBIM CTaXeM [0 AesaTty nert [14, 15].

HeobxoaMMO OTMETUTb, YTO COBPEMEHHbIE Y4EHbIE-MMMYHO/O-
TV NPUAEPHKMBAOTCA OLHO3HAYHOTO MHEHWSA, YTO AaXe 3HauUTeNb-
HOe KOJMYeCTBEHHOe CHUMKEHWE CTPYKTYPHbIX KOMMOHEHTOB MMMY-
HOJIOMMYECKOM 3aluTbl He 00A3aTeNbHO AO/IKHO COMPOBOMKAATHCA
pa3suTMEM 3aboneBaHusA. M, XoTa Npu BbiABAEHUM ONpPeAenEHHbIX
JedeKTOB 3alMTbl MOXHO NpeAnoniaraTb PasBUTUE NATONOMUYECKO-
ro COCTOAHMA, KAMHUYECKaa MaHubecTauma pasoBbETCA JUWb NpU
Hann4nn BoCTPebOBaHHOCTU KOMMPOMEHTUPOBAHHOTO 3BEHa. 3aya-
CTYIO COXPaHEHWe KAMHWUYECKOro 34,0pOBbA AOCTUrAeTCA PasBUTUEM
KOMMEHCATOPHbIX PeaKLMi OTAe/bHbIX 3BEHbEB UM KOMMOHEHTOB,
yTo 06eCcneYnBaETCA BbICOKOW CTPYKTYPHO-MeTabonnyeckol retepo-
TEHHOCTbIO, @ TAK¥KE 3HAUYUTE/IbHOMN CII0XKHOCTbIO CETEeBbIX B3aUMO-
NEeNCTBUNA.

PasBuBLluMitcA aucbanaHc UMMYHHOW CUCTEMbl B KOMMAEKCE C
L/MTENbHBIM M HU3KOZ030BbIM NMOCTYN/IEHMEM METANN0B CNOCOOCTBY-
eT GOPMMUPOBAHUIO TONIEPAHTHOCTY K a/I/IEPreHy, KOTOPOE Heb3A CYM-
TaTb 310POBbEM B MOJIHOM CMbIC/IE 3TOTO C/I0BA, CKOPEe, ero MOXKHO
KnaccmduumposaTb Kak BpeMeHHO cbanaHCMpoBaHHYO afanTaLuio.
Havbonee 4YacTbiMM CeHCMOWAM3ATOPaMK, BbI3bIBAOLLMMMU KOHTAKT-
HYIO aNNepruio U annepruieckmnini KOHTaKTHbIM AePMaTUT, Jaxe npu
KPaTKOCPOYHOM KOHTaKTe, ABASAOTCA METa//ibl (XPOM, HUKENb, KO-
6anbT). HeobX0AMMO NOHWMMATb, YTO B OTHOLLEHUM HEMOCPEACTBEHHO
METa/IIOB HEBO3MOXHO Pa3BUTME CNeLUPUUHECKMX MMMYHHBIX peak-
LM, NOCKO/IbKY OHW He MOTYT BbICTYNaTb B pOAM aHTUreHoB. CBOMCTBA
annepreHoB OHW MOTYT NPUOBPECTM NULLbL NPU NPOHUKHOBEHUM Ye-
pe3 buonormyeckne MembpaHbl KNETOUHbIX U CyOKIETOUYHBIX CTPYKTYP
1 06pa3oBaHNM KOMNIEKCOB ¢ 6eKamm, YTo M crocobCeTayeT Ae3anTa-
LM UMMYHOKOMMETEHTHOW cUCTeMbl. Pe3ynbTaTom B3anMoaeincTaus
XMMMYECKUX BELLECTB C KMBbIMU CUCTEMAMU ABAAIOTCA HaPyLIEHMA
paBHOBECWA OpraHM3ma C BHELUHEeN CPeaoi, MHbIMU CNOBaMK, Hapy-
LUeHuMa romeocTasa [16-22].

Mpozonxatoleecs BO3AEWCTBUE afiepreHos, Npu OTCYTCTBUM
CBOEBpPEMEHHbIX Ie4ebHO-NPOPUNAKTUYECKUX U TUTUEHWNYECKMX Me-
PONPHWATWIA, CNOCOBHO ABUTLCA MPUYMHON NOABAEHUS aNNIePru4ECKOi
NaToNOrMK, CBA3aHHOM C NPOMbILLNEHHbIM BO3AenCcTBMEM [23].

Hanbonee yacTblMM KAMHUYECKMMU NPOABAEHUAMM ABAAIOTCA
KOHTaKTHO-aNNIepruyeckne AepmatuTbl, TOKCMYeckme 3abonesaHuA
KOXM, 3K3ema. AHanu3 pe3ynsTaTtoB NPOBEAEHHOTO NEPUOAMNYECKO-
ro MeAULMHCKOrO 0CMOTPa Paboyumx, 3aHATbIX Ha METANNYPIUYECKUX
npeanpuatuax CBepanoBcKoi 0b6nacTu, CBUAETENbCTBYET O 3HAuUU-
TeNbHOW (6onee 27%) pacnpoCTPaHEHHOCTM 3ab0NEBaHUI KOXKM
pasnuyHoi 3TMonorun. Hambonee 4acto 6blM AMArHOCTUPOBAHbI
MMKO3bl CTOM ¥ OHUXOMMKO3bI (Bonee 18%), XpOHUUYECKME AepMaTO3bI
(okono 8%). BcTpeyanuch M L06pOKavecTBEHHbIE HOBOOBPA30BaHUSA
KO — nanunnombl, pnbpomsl [24, 25].

Cneumnduyeckne ycnoBusa TPyAo0BON AEATENbHOCTU U XapaKTep
BbINOMHAEMbIX PaboT ABNAOTCA GaKTOPOM BbICOKOTO pUcKa s dop-
MMPOBaHUA W MPOrpeccMpoBaHnA 3aboneBaHUA KOCTHO-MbILLEYHOM
cuctembl (KMC), KoTopble B Hambosblieit cTeneHn ob6ycnoBAeHbl
Jencterem BMOpaLUM U TAKENBIMM GU3MYECKUMU Harpy3kamu. B
KauyecTBe OCHOBHOTO K/AMHWUYECKOro CMHAPOMA BbICTynaeT 6onesoit
cvHapom. TpeTb naumeHTOB 6ecnokoAT 60aM NpenmyLLecTBEHHO B
LIeMHOM OTAene, A0 NOA0BKHbI — B NOACHUYHOM OTAe/1e NO3BOHOYHMU-
Ka. CoueTaHHy0 oKanm3aLmio boneii BoiasnaAtoT B 16% cnyyaes. Jau-
Te/IbHbIN CTaX PaboTbl B yKa3aHHbIX ycnosuax (20-29 net) asnaetca
$aKTOpPOM prCKa BO3HUKHOBEHUA BblpaXKeHHOCTU 60N1eBOoro CUHApPO-
Ma. Cpeay paboOTHMKOB OCHOBHbIX MPOW3BOACTBEHHbBIX FPynn MeTan-
NYPrUYECKUX NPesnpuaTUin passuTue HapyweHnii KMC xapaktepusy-

The developed imbalance of the immune system in com-
bination with long-term and low-dose exposure to metals con-
tributes to the formation of tolerance to the allergen, which is
not entirely healthy; instead, it can be classified as a temporarily
balanced adaptation. The most common sensitizers causing con-
tact dermatitis and allergic contact dermatitis, even with short-
term exposure, are metals (chromium, nickel, cobalt). As far as
metals are concerned, the development of specific immune re-
actions is impossible since they cannot act as antigens. They can
acquire the properties of allergens only when they penetrate the
biological membranes of cellular and subcellular structures and
form complexes with proteins, which contributes to the immuno-
competent system compromise. Thus, the interaction of chemical
substances with living systems results in an imbalance between
the organism’s internal environment and the external environ-
ment, or homeostatic disorders [16-22].

In the absence of timely treatment, prophylactic and hy-
gienic measures, continuous exposure to allergens can result in
occupational allergy [23].

The most common clinical manifestations of occupational
allergy are allergic contact dermatitis, toxidermia, eczema. A re-
view of periodic medical checkups results of workers employed
at the Sverdlovsk region metallurgical enterprises indicated a sig-
nificant (more than 27%) prevalence of skin diseases of various
etiologies. The most frequently diagnosed were foot mycoses,
onychomycosis (more than 18%), and chronic dermatoses (about
8%). In addition, there were also benign skin neoplasms - papillo-
mas, fibromas [24, 25].

The nature of the work and working environment are high-
risk factors for the formation and progression of work-related
musculoskeletal disorders (WMSDs), mainly caused by vibration
and heavy physical workloads. Pain syndrome is the main clini-
cal presentation. A third of patients complain about pain, mainly
in the cervical spine; up to half of them are experiencing pain in
the lumbar spine. Multiple localizations of pain are detected in
16% of cases. In these conditions, long-term work history (20-29
years) is a risk factor for the severity of pain syndrome. Among
the main types of metallurgical production workers, WMSDs are
characterized by the prevalence of reflexopathy over compression
neuropathy. Prolonged exposure to vibration is associated with
the development of osteochondrosis, osteoporosis, spondylosis,
distal phalangeal tuberosity, and various arthroses. In addition,
there have been described cases of toxic osteopathy [26-29].

Often there is a mutually reinforcing effect between occupa-
tional factors, related bodily changes in the metallurgical indus-
try workers, and co-morbidities. Along with WMSDs, circulatory
system diseases are associated with morbidity with temporary
disability in this occupational group. For example, concomitant
cardiovascular pathology is often observed in vibration disease,
pneumoconiosis. Ischemic heart disease, arterial hypertension,
pulmonary hypertension, and varicosities are widespread in the
metallurgical industry employees. Laboratory studies revealed
carbohydrate and lipid metabolism changes, disturbances in the
antioxidant defense system, and increased lipid peroxidation
rates. These disorders significantly increase the risk of developing
atherosclerotic vascular changes in these workers [30-32].

Fluorosis usually occurs in workers involved in the pro-
duction of copper and aluminum alloys. They are most often
diagnosed with chronic intoxication with low doses of fluoride,
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eTca npeobnagaHmem pedneKToOpHbIX HEBPOOTMYECKMX CUMMTOMOB,
HaZ, KOMMPECCUOHHO-UWEeMMYECKUMU. TMpu OAUTENbHOM BO3ZEN-
CTBMM BMBPALIMM BO3HMKAKOT OCTEOXOHAPO3, OCTEOMNOPO3, CMOHAMNES,
paspacTatotca ByrpuctocTi HorreBbix GanaHr, GOPMMUPYHOTCA apTPO3bI
Pa3NNYHOMN NOKANN3ALIMK, @ TAKMKE OMNUCaHbI C/Ty4an Pa3BUTUA TOKCHU-
KO-XMMMWYECKMX OCTeONaTui [26-29].

[elicTBue BbiLenepeyncaeHHbIX NPodeccUoHaNbHbIX PaKTOPOB
¥ BO3HWKHOBEHWE ONpeseNéHHbIX USMEHEHWI B OpraHu3me y paboT-
HMKOB METaNNYPrMYecKoi NPOMBbILLIIEHHOCTM YacTO NPUBOAMT K B3a-
nmoycunmsarowemy apodekTty ¢ agpyrumu 3abonesaHuamun. Hapsaay ¢
6onesHamn KMC, B gaHHOW rpynne paboTHUKOB 3a6071€BaeMOCTb €
BPEMEHHOM yTpaTol TpyaocnocobHoCTH dopmupytoT 1 6onesHn cu-
CTeMbl KpoBoobpalLeHusa. Hanpumep, conyTCTBYHOLWAA KapAMOBacKy-
NAPHAA NaToN0MMA YacTo BbIABAAETCA NPW BUOPALMOHHOW BonesHy,
NMHEBMOKOHMO3e. Cpeay COTPYLHWKOB METaNTYPruieckor NpoMbiLu-
NEHHOCTY PaCcnpOCTPaHEeHbl NemMnyecKkas 6on1e3Hb cepaua, apTepu-
aZlbHaA rMNepTeH3usa, NEroyHasa rMnepTeH3us, BapMKO3HOE pacLuu-
peHve BeH. MNpu aHanu3e NabopPaTOPHbIX UCCNEL0BAHWI BbiABNEHO
U3MEHeHWe YrIeBOAHOIO U AUMMAHOTO OBMEHOB, HapyLUeHUs B pa-
60Te aHTUOKCUMAAHTHOMN 3aLLMUTHON CUCTEMBI, YCUIEHUE NEPEKUCHOTO
OKMCNEeHMA MMNUAOB. YKa3aHHble HapyLeHWs, KaK Mo OTAE/NbHOCTH,
TaK U B COYETAHMM, CYLLECTBEHHO MOBbLILIAIOT PUCK PA3BUTMA aTepo-
CKNIEPOTUYECKMX U3MEHEHUI cocynoB y paboTHuKoB [30-32].

®ntoopo3 06bIYHO BO3HUKAET Y PabOTHWUKOB, 334eMACTBOBAHHbIX
Npv NPOMU3BOACTBE MELHbIX M aNtOMUHWEBBIX CNIABOB. Y HUX Hanbonee
YacTo BbIABNAETCA XPOHUYECKAA MHTOKCMKALMA ManbiMK Ao3amu ¢To-
pa, YTo 1 ABNAETCA NpUYMHOI Pptooposa. ObpasosaHue ruapodTopmaa
CBA3AHO C TEXHOIOTMYECKUM MPOLLECCOM MMPOrMAPOAMN3a B MPUCYT-
CTBUW BA1aru 13 conei TopucToBOAOPOAHOM KMCNOTbI. MaKcMmanbHoe
coAeprKaHve coefiMHeHuUi ¢pTopa B BO3ayxe paboyeli 30HbI onpesens-
FOTCS B LLEXAX MO 3/NEKTPONM3HOMY MPOMU3BOACTBY aNFOMUHUSA, 3aHATBIX
ralleHMem aHoaHbIX 3PPEKTOB, 3acbiNKe IMHO3EMA B SN1EKTPONM3ED.
[Lpyrve cTomatonornyeckme npobaembl M 3abonesaHna NoaoCTM pra
bopmupytoTCA Nog, AeMCTBUEM NbIN, COAEPHKALLEN pa3NyHbIe MeTa-
Nbl, B KOMN/IEKCE C CEPHUCTbIM ra3oM. ITO NPUBOAUT K BO3HUKHOBEHWIO
Kapueca (79%), rvHrMeuTa (65%), CTMpaHUIO TBEPAbIX TKaHel 3y6oB
(18%). Cpeay 3aboneBaHuii MAPOAOHTA M CM3UCTOM MOMOCTU PTa Bbl-
ABNAKOT NAPOAOHTO3, IEMKONNAKMIO (ABNAETCA NPeaonyxonesbim 3a60-
NleBaHMeM), KpacHbI NAOCKMI NnLLIAIA, XeAauT, pak a3bika [33-35].

MpodeccmoHanbHaa HeMpPoceHCopHas TyroyxocTb GopmupyeTcs
nog, BO3AeiCTBMEM LWYMOBOTO GpaKToOpa, Y 3HAUUTENbHOM YacTv pabo-
YMX OHA ABYXCTOPOHHAA. HelipoceHCopHas TyroyxocTb HauMHaeTcs
CO CHUMKEHWA CyXa, HO C BO3PACTOM MPOrPeCcCUpPYET U, KaK Npasmno,
NPVBOAMT K NONHOM NoTepe cyxa. BbisiBNIEHO, 4T ypoBeHb 3abonesa-
€MOCTM TYTOyXOCTbto Hanbosiee BbICOK Ha aIIOMUHMUEBbIX 3aBOAAX NPU
CPEeAHEM CTaxKe OKO/O 27 NIET, YTO CBA3AHO C Y/bTPA3BYKOBOM 06pa-
60TKOM MeTanna. EWweé oaHo YacToe 3abonesaHue cpean paboTHUKOB
METANNYPruM — NOPaXKEHWE CNYXOBOTO HepBa (KoxNeapHblit HEBPUT)
— MPUBOAMT KaK K CHUMKEHUIO C/TyXa, TaK U K BECTUBYNAPHBIM U HEBPO-
NOTMYECKMM HapyLeHuam [36].

Mo AaHHbIM MUCCNef0BaHNIA, PAOOTHUKM METANNYPIUN HEPELKO
UMetoT 3ab60/1eBaHUA KeNyA0UHO-KMLWEeYHOro TpakTa (HKT), yTo cBA-
3aHO HE TO/IbKO C HebnaronpuATHOM rUrMEHWYECKOW OBCTaHOBKOM
Ha paboyem MecTe, HO M C HapyLIEHUEM PEeXMMa NUTaHUA. B oTeve-
CTBEHHOM NUTepaType UMeeTca pAag, PaboT, NOATBEPKAAOLMX HAAW-
yne CUbHOW KOPPENATUBHOW CBA3WN MeXAY Bo3aencTBuem hakTopos
NPOW3BOACTBEHHOW Cpefpbl M PasBUTMEM Pa3/IMYHbIX 3aboneBaHuii
KT (OR=1,7). He cTouT 3abblBaTh 1 NP0 NOBeAEHYECKMI haKTop, CBA-
3aHHbIV ¢ NPodeCcCHOHANIbHON AEATENBHOCTBIO. Hanpumep, ¢ paHHUM
HayanomM paboTbl CBA3aHbI OTCYTCTBME anmeTuTa Mo yTpam, obunb-
HbI/i NPUEM MULLM BEYEPOM, A TaKKe HEBO3MOXKHOCTb OpraHu3aLum
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which is the cause of fluorosis. The formation of hydrofluoride is
associated with the pyrohydrolysis process from the salts of hy-
drofluoric acid in the presence of water vapor. The maximum air
concentration of fluorine compounds is observed in the working
area of the electrolytic aluminum production workshops, which
extinguish the anode effects and feed alumina into the electrolyz-
er. Other dental and oral health problems are caused by dust con-
taining various metals in combination with sulfur dioxide leading
to caries (79%), gingivitis (65%), dental attrition (18%). In addi-
tion, periodontal disease, leukoplakia (a precancerous disease),
lichen planus, cheilitis, and tongue cancer are found among peri-
odontal and oral mucosal diseases [33-35].

Occupational sensorineural hearing loss is attributable to
the noise factor; it is bilateral in a significant part of the workers.
Sensorineural deafness begins with hearing loss but progresses
with age and usually leads to complete inability to hear. It was
revealed that the risk of hearing loss is the highest at aluminum
plants engaged in the ultrasonic impact treatment with about 27
years of average duration of exposure. Another common disease
among metallurgical workers is damage to the auditory nerve (co-
chlear neuritis), leading to hearing loss, vestibular and neurolog-
ical disorders [36].

According to research data, metallurgy workers often have
gastrointestinal tract diseases (GIT) associated with an unfavor-
able hygienic environment at the workplace and a violation of
the diet. Some works confirm a solid correlative relationship
between the impact of working environment factors and the
development of various gastrointestinal tract diseases (OR=1.7).
Moreover, the behavioral factors associated with professional
activities should also be considered. Thus, the early-morning
start of the workday is associated with a decreased appetite, a
plentiful meal in the evening, and the inability to consume frac-
tional and frequent meals. Often, workers replace a complete
meal with dry snacks predominantly consisting of confectionery,
sausage products, and fast food, which undoubtedly contrib-
utes to the diet imbalance, with insufficient intake of micro-and
macronutrients. At the same time, the intake of calcium, mag-
nesium, and iron is highly inadequate. These disadvantages
cannot fully ensure the body’s resistance to any adverse effects.
Against the background of an imbalance in consumed food and
compromising the body’s defenses, professional factors can
trigger the manifestation of work-related and general somatic
pathology, including the gastrointestinal tract. The impact of
adverse lifestyle factors creates an additional risk of develop-
ing diseases of the cardiovascular system (up to 0.067), respi-
ratory organs (0.091), digestive organs (0.356). The combined
effect of lifestyle factors (addictive and non-compliant behavior)
and occupational factors leads to a significant increase in the
work-related diseases of the circulatory system (hypertension)
and respiratory organs (by 21 and 38 cases per year, respective-
ly) [37, 38].

According to the research, at enterprises where the air tem-
perature exceeds the adopted standards of 10-18°C, the intensity
of thermal radiation exceeds the permissible values by 15 or more
times. Thus, exposure to high temperatures adversely affects the
regulation of heat exchange and electrolyte metabolism, increas-
ing their losses during sweating and, consequently, increasing the
level of uric acid and the risk of developing urolithiasis [39].
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ZApoBHOro 1 Yactoro NpMéma nuLLKM. 3a4acTyto, paboTHWKM 3aMeHAT
MOMHOLEHHDIM NMPUEM MULLY CYXMMU NEPEKYCAMM C NpeobiagaHnem
KOHAMTEPCKMX U KoNbacHbIxX M3genuii n gact-dyaa, 4to, HECOMHEHHO,
cnocobcTByeT dopmmupoBaHMIO HecbanaHCMPOBAHHOCTU MULLEBOTO
paLMOHa, C HEAOCTAaTOYHOCTbIO MOCTYMAEHWUA MWMKPO- U MAKPOHY-
TpueHToB. MNpu 3TOM KpaiiHe HeAOCTaTOYHO noTpebneHne Kanbuys,
MarHus U1 xenesa. HeCOMHEHHO, yKa3aHHble HeOCTaTKU He MOTyT B
nosHoW mepe 0becneynTb YCTOMYMBOCTL OpraHU3Ma K Ntobomy He-
6naronpuaTHOMy Bo3geicTBuio. Ha ¢oHe HecbanaHcMpoBaHHOCTM
noTpebafembIX MULLEBbIX MPOAYKTOB U 0CNabieHWA opraHu3Ma npo-
deccroHanbHble GaKTOpbl MOTYT ABUTLCA TPUITEPAMU MaHUecTaLmm
NPOV3BOACTBEHHO-06YC/IOBNEHHOW U 06LLECOMATUYECKO NaToNo-
rim, B Tom uncne u XKT. Bosgeictere HeraTuBHbIX GpakTopoB obpasa
KU3HU GOPMMPYET AOMNONHUTENbHYIO BEPOATHOCTL pPa3BuTMA Bones-
Heli opraHoB KpoBoobpatueHus (8o 0,067), opraHos gpixaHus (0,091),
opraHos nuwieBapenus (0,356); coueTaHHOe Bo3aelcTBUE haKTOPOB
06pasa Xu3HW (agaMKTUBHOE U HEKOPPEKTHOE MefMLMHCKOoe noBe-
ZieHune) 1 NpodeccMoHanbHbIX GaKTOPOB NPUBOAUT K LOCTOBEPHOMY
YBENIMYEHMIO NPOU3BOACTBEHHO 06YCN0BNEHHOW NAaTONOTMMN CUCTEMDI
KpoBOOOpaLLeHUs (rMnepTeH3um)  opraHoB ApixaHus (Ha 21 1 38 cay-
Yaes B rof, COOTBETCTBEHHO) [37, 38].

Mo AaHHbIM NPOBEAEHHbLIX WCCNELOBAHWIA, Ha NPeAnpUATUAX
TemnepaTypa BO34yXa NpeBbllaeT AoNyCcTUMble HOpMbl Ha 10-18°C,
WHTEHCMBHOCTb TEM/IOBOMO U3yYeHMA NpeBblllaeT AONyCTUMble Be-
NnumnHbl B 15 1 Gonee pas. Bo3aencTBME BbICOKMX TeMNepaTyp He-
OnaronpuATHO OTPAXKaeTcA Ha perynAauuu TennoobmeHa, obmeHe
3NEeKTPONUTOB, YBENYMBAA UX MOTEPU MPW NOTOOTAENEHUM, U, KAK
CNefCcTBME, MOBLIWAA YPOBEHb MOYEBOW KWUCNOTbI U PUCK Pa3BUTMA
MouyeKameHHol bonesHu [39].

HarpeBatowmnii MUKPOKAMMAT CMOCOBCTBYET CYLLECTBEHHOMY
YXYZLUEHUIO U PEenpoayKTUBHOTO 3710pOBbA MYyKUMH-METaNNYpPros.
CHuaeTca QyHKLMOHANbHAA aKTUBHOCTb AWMYEK, YTO MPOABAAETCA
KaK B CHUXEHWM BblPabOTKM MYMKCKMX NO0BbIX FOPMOHOB, TaK U UH-
TEHCMBHOCTM M KayecTBa cnepmartoreHesa. Matonorva moyenonosom
cucTembl Bbina BbisiBneHa y 35% pabounx «ropsaumx» npodeccuin Yép-
HoW MeTannyprum 1 15,79% pabounx KOHTPOAbHOM rpynnbl (p<0,001).
B CTpyKType naTonorMu MO4YernonoBoi cUCTeMbl B 06eux rpynnax
npeobnaganv moyekameHHas 601e3Hb U BONE3HU MYMKCKMX MOJIOBbIX
opraHos [40].

MoHusmpylolee n3nydeHe npu paboTe ¢ pagMoaKTUBHBIMM
MeTaNNamMu NPUBOAMUT K USMEHEHUAM B GOPMUPOBAHUN SHAOKPUH-
HOW M HEPBHOM CUCTEM, @ TaKKe YBEIMUYMBAET PUCK PA3BUTUA OHKO-
natonoruu [41, 42].

Kak 3apybexHble, Tak U OTe4ecTBEHHble UCCIEA0BaTENN OTMe-
YaloT, YTO CYLLECTBYET OCTPas NoTpebHOCTb B NPOBEAEHUM PaHAO0-
MW3MPOBAHHbIX WCCNEA0BaHUIA [N OLEHKM PUCKOB 3aboneBaHui,
CBA3aHHbIX € PaboToii. Mo UX MHEHUIO, MWD MEXAUCUMNANHAPHAA
Koonepauua MO3BOAMUT MpWBAEYb AOMOJAHUTENbHbIE PEecypcbl Mo
npodunakTMke M 6e3onacHOCTM Ha paboyem mecte. YTo Kacaercs
cucTeMbl NpodUaKTUYECKUX Mep, To U B Poccuu, 1 3a pybeskom oHa
OCHOBbIBAETCA Ha QyHAAMEHTaNbHbIX NPUHLIMMAX NEePBUYHON Npo-
bWNAKTUKY, T.€. CHUXKEHWA YPOBHA BO3AEeNCTBMA GAKTOPa B UCTOUHU-
Ke. Tak, aBTOMaTM3aLMA OCHOBHbIX TPYAOEMKUX NPOU3BOACTBEHHDIX
MPOLLECCOB TaK¥Ke CrnocobHa MWHUMMU3MPOBATL PUCKM Pa3BUTUA 3a-
60neBaHuit. MoHATUE HabnoAEHNA 33 COCTOAHMEM 340PO0BbA PaboT-
HMKOB 6b110 CHOPMYIMPOBAHO ELLE TPU AeCATUNETUA Ha3ad, B 1985
r., B KoHBeHumn MOT 161 The Convention of 1985 on Occupational
Health Services (KoHnBeHums 1985 roga o cnyxbax rurmeHbl Tpyaa;
KoHBeHumA 161 o caybax rurveHbl Tpyaa)*. B AeicTBUTENbHOCTH, 3Ta

4 3nekmpoHHsiIli pecypc; 0ocmynHo Ha calime http://www.conventions.ru/
view_base.php?id=336

The heat stress contributes to a significant deterioration in
the reproductive health of male metallurgists. The testicular func-
tion decreases, manifesting in reduced production of male sex
hormones, spermatogenesis intensity, and sperm quality. Geni-
tourinary pathology was detected in 35% of employees engaged
in ferrous metallurgy hot work activities compared to 15.79% of
workers in the control group (p<0.001). In genitourinary disor-
ders, urolithiasis and diseases of the male genitalia prevailed in
both groups [40].

Handling radioactive metals is associated with exposure to
ionizing radiation leading to developmental changes in the endo-
crine and nervous systems and increases the risk of developing
oncopathology [41, 42].

A number of researchers stress the urgent need for ran-
domized trials to assess the risks of work-related diseases. In
their opinion, only interdisciplinary cooperation will attract ad-
ditional resources to develop prevention and safety measures
in the workplace. The prevention and control strategies, both in
Russia and abroad, are based on the fundamental principles of
primary prevention, i.e., reducing the impact levels of the influ-
ential factor at the source. Thus, the automation of the main la-
bor-intensive production processes can also minimize the risks of
developing diseases. The concept of monitoring workers’ health
was formulated three decades ago, in 1985, in the ILO Conven-
tion 161 (Occupational Health Services Convention, 1985)*. This
convention covers a much more comprehensive range of issues
compared to domestic occupational health services. The term
“Occupational Health Services” defines the services that have a
primarily preventive function and the responsibility of advising
employers, workers, and their representatives on the require-
ments for creating and maintaining a safe and healthy work envi-
ronment that will promote optimal physical and mental health. In
addition, this term includes adapting labor processes to workers’
abilities with consideration to their physical and psychological
health.

CONCLUSION

In the recent ten years, there has been a keen interest in
studying the quality of life and health in metallurgical produc-
tion workers as they retain leadership in terms of occupational
hazards among all sectors of the economy. However, the propor-
tion of studies specifically studying the impact of working condi-
tions on the health of these workers is relatively small. The data
on the relationship between occupational factors and multiple
morbidities in the metallurgical industry workers has shown that
production activities in this economy segment impose very high
requirements on worker health. Metallurgy enterprises have dif-
ferent characteristics of their workshops microclimate and the
hygienic state of the workplace, which must be considered when
carrying out preventive measures, developing hygienic standards
to improve working conditions to reduce the risks of developing
occupational diseases and enhance the quality of life.

4 Available on the website: www.conventions.ru/view_base.php?id=336
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KOHBEHLMA OXBaTbIBAeT 3HauMTENbHO 6osiee WWPOKMIA Kpyr BOMpo-
COB, YeM CBOWCTBEHHO MMIVEHE TPYAA B €€ OTEYECTBEHHOM MOHUMA-
Huu. TepmuH «Occupational Health Services» o3HauaeT cnyKbbl, Ha
KOTOpPbIE BO3/I0EHbI, B OCHOBHOM, Npoduiaktuyeckue GpyHKLUU K
OTBETCTBEHHOCTb 33 KOHCY/IbTMPOBaHWe pabotogatens, paboTHUKOB
W VX NpeacTaBuTeNeil Ha NpeanpuATMM No Bonpocam TpeboBaHWiI
OTHOCWUTE/NIbHO CO3JaHUA U NOAAEPHKaHUA 6@30MaCHOCTU U 3L0POBOM
NPOV3BOACTBEHHOM Cpeabl, KoTopas byaeT coAeincTBOBaTb ONTUMAsb-
HOMY M3NYECKOMY M NCUXMYECKOMY 30POBbIO B CBA3M C TPYA0BbIM
NpoLeccom, a TakKe NPUCNocobieHns TPYAOBbIX NPOLLECCOB K Cro-
CoB6HOCTAM PabOTHUKOB C YYETOM COCTOAHUA UX GU3MYECKOTO M NCH-
XWMYECKOTO0 340p0BbA.

3AKNIOYEHUE

Takum 06pasom, B LEJIOM B MUPOBOI M OTEYECTBEHHOM Hayy-
HoOW NnTepaType Ha NPoTAXKeHUU nocnepHux 10 neT He ocnabesaer
MHTepec K NpobsemMam KayecTsa 340POBbA U KU3HU PabOTHUKOB Me-
TaNNypruyecknx NPoM3BOACTB, KOTOPbIE COXPAHANT AMAEPCTBO MO
YPOBHIO BPEAHOCTU U OMACHOCTU CPEAM BCEX CEKTOPOB SKOHOMMKM.
OZHaKo yAenbHblii BeC MCCNefoBaHMA, HEMoCPeaCTBEHHO M3yyalo-
LUMX BAUAHME YCNI0BUI TPyAA Ha 340p0Bbe 3TUX PabOTHWMKOB, CpaB-
HUTENbHO HeBeNWK. AHanW3 AaHHbIX MTepPaTypbl, NOCBALEHHOW UC-
CNefloBaHMAM B3aMMOCBA3M AeiCTBUA NPOdECcCMOHabHbIX GpaKTOpoB
1 BO3HWMKHOBEHMA NaTONOMMM Pa3NnUYHbIX OPraHOB U CUCTEM Y paboT-
HWKOB, 3aHATbIX B METa/LIyPruyeckoi NPOMbILIIEHHOCTH, YCTaHOBUA,
YTO NPOU3BOACTBEHHAA AEATEIbHOCTb B METANNYPTUYECKOM CETMEHTE
3KOHOMMKM NpeabABAseT K PaboTHUKY 04eHb BbICOKME TpeboBaHUs K
COCTOSIHMIO 340Pp0BbA. KaKAbli1 U3 LEX0B NpeanpuUATUiA MeTannyprum
MMeeT CBOM OCODBEHHOCTU MMKPOKAMMATA, TMIMEHUYECKOrO COCTOS-
HWA paboyero mecTa, YTo HEOBXOAMMO YYMTbLIBATL NPU NPOBEAEHUN
NPOPUNAKTUYECKUX MEPONPUATUI, paspaboTKe MMIMEHNYECKUX HOP-
MaTMBOB MO Y/NyYLUEHMIO YCI0BUIA TPyAa B LENAX CHUMKEHWUS PUCKOB
pa3BuTMA NPOdECCUOHaNbHbLIX 3a601E€BaHNI W YIYULIEHMA KayecTBa
KU3HW.
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