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PE3IOME: M3y4enue BIUSHUS MPOU3BOACTBEHHBIX (PAKTOPOB HA 370POBbE PAOOTAIOLINX M BHEAPE-
HUE MPODUIAKTUICCKUX MEPONPHATHH MMO3BOJISIET CHU3UTh PUCKH TPO(ECCHOHANBHBIX 3a00JIeBaHUH.
C 11e71b10 OLICHKH BIIMSIHHSI BPEIHBIX IPOU3BOJICTBEHHBIX (PaKTOPOB Ha 3/I0POBbE pAOOTHUKOB U3YUYCHBI
ycioBus TpyzAa 318 My 4nH — paOOTHUKOB KaHIIEPOr€HOONACHBIX YYaCTKOB MPEANPUSTHS MallIiHO-
CTPOCHUS B CpaBHEHUH C 148 paOOTHHKaMU IpyNIbl KOHTPOJIS (BHE KOHTaKTa ¢ KaHLeporeHamu). B pa-
00Te UCTIONB30BAUCH COIIMAILHO-TUTUCHUYECKUE, OMOXUMUYECKHUE, CTATHCTHYECKHE METO/IbI UCCIIE/IO0-
BaHUS, pacyeT KaHIePOreHHBIX PUCKOB. [IJisl yTOUHEHHS BIUSIOMINX (aKTOPOB UCIIOIH30BaHA aHKETA,
COCTOSIIIAsI U3 TPeX OJIOKOB BOMPOCOB: MEIULIMHCKOIO, COLUAIBHOrO0, Ipodeccuonanbaoro. C nmprume-
HEHHUEM METOJA CIEKTPaIbHO-(PIYyOPECHEHTHOTO aHaIu3a ONpPEeaeIIsiId YPOBHHU 3KCKPELMH METa00Iu-
TOB OeH3(a)mupeHa ¢ MO4Oi. AHKETHPOBAHHUE MTOKA3aJI0, YTO XUMUYECKUH (PakTop Ha pabounx MecTax
npucyTCcTBYeT y 68,2% omnpomeHHbIX, 14% B3aUMOAEHCTBYIOT C TSKEIBIMU METaJJIaMH, CTOJIBKO Ke
paboTaroT B yCIOBUSX neperpeBanus. OTArOIEHHbII HACIEICTBEHHbI aHAMHE3 110 OHK03a00JICBaHHU-
aM otMeTHiH 18% onpomeHHbIx, 66,3% pecrnoHeHTOB KypsT. B Bo3nyxe paboyeii 30HBI BBISBICHBI
MPEeBBILICHUS MpeebHo-1omycTUMBbIX KoHneHTpauuil (ITJ1K) 6ens(a)nupena, aspo3oneit mace, THOK-
cHJia a30Ta. YCIOBUS TPyl JIWII U3 ONBITHOM IPYIIITBI OTHECEHBI K BpeHbIM. OTpe/iesicH BBICOKUI KaH-
[IEpPOTeHHBI PUCK OT MOHOBO3/eHcTBH OeH3(a)mupena (13,5:10-4). Y 98% ob6cnenqoBaHHBIX OMBITHON
IPYMIIBI SKCKpelusl MeTaboauToB OeH3(a)lupeHa ¢ MO4Oi mpeBblana HopMy. Hanbonbimme ypoBHH
9KCKpEeMU MeTabonuTOB OeH3(a)TUpeHa BISIBIICHBI Y JTUII Tpodecchu (hpe3epoBIINK, HANMEHBIINE —
Y BIIEKTPOra3ocBapiinkoB. [IOBBIIIIEHHBIE YPOBHU IKCKpPEIIMU METa0OIMTOB OCH3(Q)MUpeHa ¢ MOYOH
CBHJICTEIILCTBYIOT O BBICOKOI KaHLEPOI'€HHOM HAarpy3ke Ha opraHu3M paOoTHUKOB. JIuna mpodeccun
(pe3epoBLINK, IMEIOIINE BHICOKHE IT0KA3aTENIN HKCKPEIMK METa0ONNTOB OeH3(a)IpeHa, COCTABISIOT
TPYTILY BBICOKOTO PHCKA Pa3BUTHs OHKOJIOIMUYECKHX 3a001eBaHUH. Y KypsALInX paOOTHUKOB PUCK BO3-
HUKHOBEHHSI OHKOJIOTHYECKUX 3a00JIeBaHMI MOXKET BO3PacTaTh 3a CYET JOMOJHUTEIBHOIO MOCTYILIIe-
HUsI OeH3(a)THpeHa B OPraHu3M ¢ TaOauHbIM IbIMOM. [IpemToskeHbl TpoQUIakKTHIeCKIE MEPOTTPHATHA.

KJIFOUEBBIE CJIOBA: kaHIEpOoreHOONMacHOE IPOM3BOJICTBO; MAIIHHOCTPOEHUE; YCIOBHS
TpyAa; BpeAHbIE IIPOMU3BOICTBEHHBIE (DaKTOPHI; KAHIIEPOTEHHBIE PUCKHU; OCH3(a)THPEH.
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ABSTRACT: The study of the impact of production factors on the health of workers and the in-
troduction of preventive measures can reduce the risks of occupational diseases [1, 2]. To assess
the effect of harmful production factors on workers’ health is examined. Working conditions 318
of male workers in cancerogenous areas of engineering enterprise, compared to 148 workers of the
control group (out of contact with the carcinogens). Social-hygienic, biochemical, statistical meth-
ods of research, calculation of carcinogenic risks were studied in the work presented. To clarify
the influencing factors, we used a questionnaire consisting of three blocks of questions: medical,
social, and professional. The levels of excretion of benz(a)pyrene metabolites in the urine were
determined using the spectral-fluorescent analysis method. The survey showed that the chemical
factor in the workplace was detected in 68.2% of respondents, 14% interact with heavy metals, and
the same number worked in conditions of overheating. 18% of the respondents noted a burdened
hereditary history of cancer, and 66.3% of the respondents smoked. In the air of the working zone,
excessive amount of the maximum permissible concentrations (MPC) of benz(a)pyrene, oil aero-
sols, and nitrogen dioxide was detected. Working conditions of the members of the experimental
group are classified as harmful. A high carcinogenic risk was determined from the single action
of benz(a)pyrene (13.5x10-4). In 98% of the experimental group examined, the excretion of benz(a)
pyrene metabolites in the urine exceeded the norm. The highest levels of excretion of benz(a)pyr-
ene metabolites were found in individuals of the milling profession, the lowest - in electric and
gas welders. Increased levels of excretion of benz(a)pyrene metabolites in the urine indicate a high
carcinogenic exposure of the workers. Persons of the milling profession who have high rates of
excretion of benz(a)pyrene metabolites are at high risk of developing cancer. In smokers, the risk
of cancer may increase due to additional intake of benz(a)pyrene in the body. Preventive measures
are proposed.

KEY WORDS: carcinogenic production; mechanical engineering; working conditions; harmful
occupational factors; carcinogenic risks; benz(a)pyrene.

BBEJIEHHE

Pabora Ha KaHLEPOreHOOMACHOM MPOU3BOJI-
CTBE COIPOBOXKJACTCS IOBBIIICHHBIM PHCKOM
yTpaThl MpodeCcCHOHATBHONW TPYAOCIOCOOHOCTH.
Ho 27,6% mnpodeccruoHaabHbIX 3a00JCBaHUN pe-
TUCTPHUPYETCST Ha MPEeANPUATHUAX MAIIUHOCTPOE-
Husl. Puck paszButus npodeccuoHaIbHO 00yCIOB-
JICHHBIX 3a00JCBaHUN Y MYKYHH, B CpPEJIHEM, Ha
3% BbIIIe, yeM y kKeHIuH. Ha npeanpustusax ma-
HIMHOCTPOEHUS MPeo0IaaloT BPEAHbBIC YCIOBHS
Tpyna. BosneiicTBue KaHIIEPOTEHHBIX XHMHYE-
ckux (hakTopoB (HOPMUPYET PUCKH Pa3BUTHS Ha-
pYIICHUH B CTOSTHUU 3I0POBBS paOOTHUKOB [1, 3,
4,5, 8].

KanneporeHoonacHpIMH B MalllMHOCTPOCHU U
SIBIISIFOTCST BO3JIEUCTBUS TSKEIBIX METAJJIOB, Ta-
KUX KaK PTYTh, CBUHEI], KAJIMUW U Jp., & TAKKE
BO3IeHCTBUS OcH3(a)THpeHa U ero METabOIUTOB,
KOTOPBIE MOT'YT CTaTh IPUYUHON Pa3BUTHS 3JI0-
KadeCTBEHHBIX HOBOOOpa3oBanuii [5, 6, 7]. Cma-
309HO-oxJax naromue xuakoctu (COX), monu-
HUKINYECKHE apOMaTHYECKUE YIJIEBOAOPOIbI

(Takue, kKak OeH3(a)IUpeH), MUHEPAIbHbIC Macia
U TPOAYKTHI MX paclaja, OpH MOCTYIUICHHH B
OpraHu3M MPOSIBJISIOT KaHLEPOreHHbIE, I'€HO-
TOKCHUYECKHE U MyTareHHbIe dQ(EKThI, OKa3bIBa-
IOT TOKCHYECKOE JICHCTBUE HA PEIPOAYKTUBHYIO
cucremy [2, 3, 9]. Unentuduxauus BpeqHBIX
(haxTOpOoB Ha paboYMX MeCTaxX, OIpPEAcICHUE
IPYNI pHUCKa, MPOrHO3MPOBAHUE HApPyLICHUH,
pacyeT KaHIIEpOreHHOW HArpy3ku M pa3paborka
Ha UX OCHOBE MEPOIPHUSATHH 10 EPBUYHON MPO-
¢unaktrke MnpodeccuoHasibHO 00YCIOBICHHBIX
3a00JIeBaHN, UTPAIOT BAXHYIO POJb B Ipeny-
MpeXJICHUN BO3HUKHOBEHHUS HapyUICHHUH B CO-
CTOSIHUM 3JI0POBbSI Y PAaOOTHUKOB MAaIIMHOCTPO-
enus [8, 10, 11].

HOEJb HCCIEJOBAHUA

Ha ocHoBe pe3ynpTaToB M3y4YE€HHUS YCIO-
BUI TpyJa paccUyUTaTh KaHIEPOTEHHBIE pPH-
CKM Ul MY>XYUH — pPaOOTHUKOB MalIMHO-
CTPOCHUS U NMPEIIIOKHUTH MPOPUITaKTHUESCKUE
MEPOTPUSITHUS.
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METOJIUKA

B wuccremoBaHMM WMCHONB30BaHBI  COIHMAIb-
HO-TUTHEHUYECKHE, OMOXUMHYECKUE U CTATHCTHU-
YECKHE METO/IBI.

VYenoBust Tpyaa pabOTHUKOB OLIGHHBAIIMCH COTIIAC-
HO pyKoBozacTBy P.2.2.2006-05 «PykoBoacTBO 10 TH-
THEHHYECKON orleHKe (hakTopoB pabodelt cpembl u
TPYIOBOTO Tiporiecca. Kpurepun u Kiaccudukanust
yCJIOBUM TpyAa». PaccuuThIBaMCh KaHIIEPOTEHHbIE
PHCKH OT BO3ACHCTBHSI XMMHYECKUX BEILIECTB B COOT-
BercTBHU ¢ pykoBoacTBoM P.2.1.10.1920-04 «Pyxo-
BOJICTBO TIO OIIEHKE PUCKa JIJIS 37I0POBbsI HACEICHHUS
MIPU BO3JCHCTBUY XMMHUYECKUX BELICCTB, 3arpsi3HSIIO-
IAX OKPYKAIOIIYIO CPELy».

B cooTBeTcTBHM €O crenuaibHO pa3padoTaH-
HOM aHKETOM, cojiepikallledl coluaibHble, MEIu-
LMHCKUE U TpodecCHOHaNIbHbIE BOIPOCHI, POBO-
JIUIIOCH aHKETHUPOBaHUE PaOOTHUKOB.

K xauectBe cienmHIMKATOPA, TOKA3BIBAIOIIETO
BO3CHCTBHUS PEIIPOAYKTUBHOONIACHBIX U KaHLIEPO-
TeHOONACHBIX XUMHYECKUX (DaKTOPOB MPOU3BOJI-
CTBEHHOH CpeJibl Ha OPraHM3M PadOTaIOMINX, B3s-
Thl YPOBHH NPOCTATCIENU(PUIECKOTO AHTHIeHa
(ITCA) xpoBmu.

C mpUMEHEHHEM CHEKTPaIbHO-PIyOpecleHT-
HOTO aHaju3a y paOOTHHUKOB OINPEAEISINUCH KOJIH-
YeCTBEHHbIE WHAMBHIYyaJbHbIC YPOBHHU BbIBEIE-
HHUsI ¢ MOUOd MerabonuToB OcH3(a)mmpena (7,8
JUTUAPOKCUIIHPEHA).

[Ipu cratucTuyeckoii oOpabOTKe NaHHBIX HC-
M0JIb30BAHBl TIAPAMETPUYECKHE U HemapameTpH-
YeCKUE METO/bl CTATUCTHKHU, METO KOPPEISIHUOH-
HOTO aHa/IHn3a, MaTeMaTHYeCcKoe MOJEINPOBaHHE.

B mpouecce wuccienoBanus Bce PaOOTHUKH
OBUIH pacIpe/iesIeHbl Ha OTBITHYIO TPYIITY, B KOTO-
Py BONUIM paOOTHUKH TpOodeccHil, MMEIOIIIX
KOHTaKT C KaHIEepOTeHHBbIMU (pakTopaMu (IHTEH-
IIUK, TOKaph, ciiecapb, GPe3epoBINUK, HIEKTPOTa-
30CBapIIMK W Jp.), U KOHTPOJIBHYIO TPyHIy —
nuna npodeccruii He UMEIOMNX KOHTaKTa ¢ JaH-
HBIMH  ¢akTopamMu  (pacupeaenuTens  pador,
KOHTpOJIEp, HOPMUPOBIIHUK, JIP.).

PE3YJIBTATbBI UCCJIIEAOBAHUSA

[IpoBeneno anketupoBanue 318 pabOTHHKOB
OTNBITHOW Tpynnel U 148 pabOTHUKOB KOHTPOJIb-
HOH I'pyMNIbL.

PesynpTaTel 00pabOTKM aHKET TOKA3aIH, YTO B
Iepuoj| Bcel paboyeil CMEHBI KOHTAKTUPYIOT CO
CMa30YHO-OXJIKIAIOIINMU KUAKoCcTIMU 68% pe-
CTIOHZICHTOB, 14% B3aMMOJEHCTBYIOT C TAKEIBIMU
MeTaJJlaMH, CTOJBKO K€ PabOTalOT B YCIOBHUAX
neperpeBanusi. OTMETHIIN OTATOIIECHHBIN Hacle-
CTBEHHBIM aHaMHE3 IO 3JI0Ka4e€CTBEHHBIM HOBOO-

OpazoBanusiM 18% omnpowmeHHsx, 66,3% onpo-
LICHHBIX MPHU3HAIUCH, YTO KYPSIT.

AHanu3 pe3yJbTaToB U3MEPEHUN XUMUUYECKUX
BELIECTB B BO3AyXe paboyueli 30HbI BBISIBUJ ITPEBbI-
IICHUS TPEJCNbHO JOMYyCTUMBIX KOHIICHTpAIM
(ITAK) ©en3(a)mupeHa, cpeaHHe KOHIEHTpAIUU
koroporo coctapuiu 0,001334+0,08 mr/m3 (mipu
IIJK 0,00015 mr/m3).

MeTonoM pacueTa pucka OomnpeacsicH BBICOKUI
KaHIIEPOTEHHBIN PUCK OT MOHOBO3ICHCTBHUS OCH-
3(a)mupena (13,5-10-4).

VY 98% obcnenoBaHHBIX PAa0OOTHUKOB OIBITHOMN
TPYIIBI SKCKpEns METa0oIUTOB OeH3(a)IupeHa ¢
Mouoit npessimana Hopmy (0,05 Mkr/kr).

HawnGomnee BvicOKME cpeiHHE YPOBHU BBIJEIIE-
HUs MeTabonuTOB OeH3(a)upeHa ¢ MOYOH ompe-

neneHsl  y  aun  npodeccuu  (ppe3epoBIINK
(2,29+0,6), HaUMEHbIIINE IOKa3aTenu
(0,13£0,03) — y nun mpodeccuu dieKTpora-
30CBapIIUK.

3nauenuss I[ICA B cpaBHEHMM C BO3pPacTHOM
HOpMO# ObuTH TIOBBIEHHI Y 4,16% mpormrenmmx
oOcrnenoBanue JnL ONbITHON rpynnsl. Ilokasana
cBs13b Mexay 3HaueHussMu [ICA KpoBH 1 ypoBHS-
MU 9KCKpeInH MeTaboIuTOB OeH3(a)TupeHa ¢ Mo-
yoit (r = 0,61 mpu p<0,034), uro MoxkeT 0OBsC-
HATBCSl KaHLEPOTCHHBIMU M PENPOAYKTHBHOTOK-
cuuHBIMH P dexTamu OeH3(a)nupeHa.

VY JnuIl TpyNIbl KOHTPOJISE TOBBIIIICHHBIE YPOB-
HU 3KCKPEIMH MeTa0oInuTOB OeH3(a)TupeHa u yBe-
nmuuenue yposueid [ICA B kpoBu He 00HApyKEHBI.

BbIsBIEHBI B3aMMOCBSA3M MEXIY YPOBHSIMH
BBIBEJICHUSI MeTa0O0JIUTOB OcH3(a)UpeHa u Kype-
aueMm (r = 0,36 npu p<0,013), KOTHIECTBOM BEI-
KypeHHBIX curapeT B aeHb (r = 0,33 npu p<0,024).
VY KypsIux YpOBHU IKCKPEIIH META00IUTOB OCH-
3(a)nupeHa 3HAYUTEIbHO BBILIE, YEM Yy HEKyps-
IIMX, YTO MOXET OBITh CBSI3aHO C IOMaJlaHUEM
OcH3(a)mMpeHa B OPTaHU3M C TaOAYHBIM JBIMOM.

OBCYKJAEHUE PE3YJIbTATOB

[ToBBINICHHBIE YPOBHU SKCKpelnuu OeH3(a)mnu-
peHa ¢ Mouoil y paOOTHHUKOB KaHLIEPOI'€HOOIAC-
HBIX YYaCTKOB YKa3bIBalOT Ha MOBBIIICHHYIO KaH-
LIEPOTEHHYI0 HAarpy3Ky Ha paboumx mectax. J¢-
(exThl HEONArompusATHOrO Bo3ZeHcTBHA OeH3(a)
MUPEeHa Ha OpraHu3M BKIIOYAIOT BIHSHUE Ha
(YHKUMIO TPEACTATeNIbHOM JKeJIe3bl M MOTYT
SIBUTBCS IPUYMHON Pa3BUTHSI OHKOJIOTHYECKHX 3a-
OoneBaHui, YTO NOATBEPIKIACTCS BBISIBJICHHOM 3a-
BUCUMOCTbIO MexJy ypoBHsMu IICA kpoBu u
YPOBHSMH 3KCKPEIIMH METa0OIUTOB OcH3(a)mupe-
Ha. Hapymenue ¢QyHKUMOHMpPOBAaHMS TpeacTa-
TEJIbHOM KeJie3bl, CEKPET KOTOPOM pazKUKAET dsi-
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KYJISIT, MOXKET IIPUBOJUTH K HAPYLICHUSM PaOOTHI
PENpPOIYKTUBHON CUCTEMBI.

VY (pe3epoBIIUKOB [TOBBILICHHBIE YPOBHH 3KC-
Kpenuu MeTabonuToB OeH3(a)IupeHa ¢ MO4oi Mo-
T'YT OBITh PE3YJIBTATOM KOHTAKTa CO CMa304HO-0X-
JXJAIOMIMMU KUAKOCTSIMH B IIporiecce o0paboT-
KM JeTalneil, U ¢ MHUHEpPAIbHBIMH MacllaMH,
IIPOAYKTOM TEPMHYECKOTO paciaza KOTOPBIX SB-
nsiercs Oens(a)nupeH. Beumy toro, uto Oens(a)
nupeH oOyajaeT [OKa3aHHBIM KaHLEPOI'C€HHBIM
JeficTBHEM, JTUIA C BHICOKMMH YPOBHSMHU 3KCKpe-
[IMU €ro METa0OJMTOB SIBISIOTCS TPYMIION pHCKa
BO3HUKHOBEHHMSI 3JI0Ka4€CTBEHHBIX HOBOOOPa30Ba-
HUH. Y KypsIIuX YPOBHU IKCKPEIUH METa00INTOB
OcH3(a)IupeHa BHINIC, YeM y HEKYPSIIUX 3a CUET
JOTIOJTHUTENBHOTO TIOCTYIJIeHHsT OeH3(a)nupeHa,
cojiepKaierocsi B TabayHoOM JIME, TaKuM oOpa-
30M PUCK BO3HMKHOBEHHUSI OHKOJIOTHYECKHX 3a00-
JIEBAaHUH y KypSIIUX MOXET BO3PacTaTh.

ITo pesynbraraM mcciaenoBaHus ObUIM BbIIEIIE-
HBI TPYIIIBI PUCKA, MPEIOKEHBI MpoduIaKTrye-
CKHE M 0340POBUTEJIbHBIE MEPOIPUATHUS, HAIIPAB-
JICHHBIC Ha YMCHbILIECHHE HEOIAronpusTHOIO BO3-
JeHCTBHS BPEIHBIX IIPOU3BOJICTBEHHBIX (DaKTOPOB.
Cpenu OCHOBHBIX Mep NPO(UIAKTHKU ITOKA3aHBI
MOHHMTOPHWHT TPYIII PUCKa U YIIIyOJIeHHbIE TPOdu-
JIAKTUYECKHE MEIUIUHCKIE OCMOTPBI C Y4acTUEM
Bpaya-oHKOJIOTA.

BbIBOJbI

1. Ilpespimienus ITJK xaHLEpOreHOONACHBIX XH-
MHYECKUX BEIIECTB B BO3/AyXe padoueld 30HBI
MOTYT OKa3blBaThb HEOJAronpusTHOE BIIMSHUE
Ha COCTOSIHUE PENpPOTYyKTHBHOTO 30POBBS pa-
6oTHUKOB. Y 98% 00cCieI0BaHHBIX YpPOBHH
AKCKpElUH METa0OIUTOB OeH3(a)IUpeHa ¢ Mo-
yoii mpesbimatoT HopMmy (0,05 MKr/Kr), 9TO
yKa3blBaeT Ha BBICOKYIO KAaHLEPOI'€HHYIO Ha-
Ipy3Ky Ha OpraHH3M.

2. Bblcokue moka3aTenu BBIACJIEHUS MeTabouu-
TOB OeH3(a)upeHa oInpeeNeHbl Y pabOTHUKOB
npodeccuu  ¢ppezepopmuk (2,29+0,6), mum
JaHHON Mpodeccu MOXKHO OTHECTH K TPYyIIe
BBICOKOTO PHCKa BO3HUKHOBEHHS OHKOJIOT'HYe-
CKuX 3a00sieBaHUI.

3. YpoBHH 3KCKpeuuu MeTadoiauTOB Oe3(a)mmpe-
Ha B3aMMOCBsI3aHbI ¢ KypenueM (r = 0,36 mpu
p<0,013). Takum oOpa3om, pUCK BO3HUKHOBE-
HUSI OHKOJIOTHYECKHX 3a00JCBaHUN y KyPSIIUX
MOJKET BO3pacTarh.
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