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BBepenne. B coBpeMeHHbIX yCAOBUSIX 0c060€e 3HAUeHHEe IIPHOOPETAIOT BOIPOCH BbIIBACHHS OCHOBHBIX 3aKOHOMEPHOCTEH
$OpMHpPOBaHHS 3A0POBbsI PAOOTHHKOB C II€AbI0 PAHHEH AMATHOCTUKH U CHIDKEHHS YPOBHs 00Iell i IpodecCHOHAABHOM
3200A€BAEMOCTH.

ITeAb nccaepoBaHMsT — H3ydeHHe MoAMMOpdusMa reta apsynusa ADD1 Gly460Trp rs4961 paboTaomux B yCAOBHSIX 3KCIIO-
3ULIMK XUMUYECKHX GAKTOPOB IPOM3BOACTBEHHOM CpeAbl (Ha PUMepe PeACABHBIX YTACBOAOPOAOB).

MarepuaAbt 1 MeTOABL [IpeAMeToM HCCAEAOBAHHS SIBASAUCH BO3AYX paboueil 30HbI 1 6HOAOTHYECKHE CPeAb! (MOUa, GYKKaAD-
HbIi 3MMTeANit) TpymbI HabatoAeHus (n=162) 1 pabOTHIKOB, He 3AHATBIX B TEXHOAOTUYECKOM Ipotiecce (TpyIa cpaBHeHH s,
1n=83) KaAuilHOMN PAOTALMOHHOM PabPHKH.

AASL OIIEHKH SKCTIO3UIIMH BO3AYXA IIPOM3BOACTBEHHOI CPEABI TIPEACABHBIMH YTACBOAOPOAAMHE (TeKCaH, TeITaH) BbITOAHEHDI
Aa60paTOPHO-MHCTPYMEHTAAbHbIE HCCAEAOBAHHS BO3AYXa Ha paboumx Mecrax (11) 1 B OMeIeHNN aAMMHUCTPATHBHOTO aIl-
TapaTa yrpaBAeHHs C HCIIOAb3OBaHHeM razoanaausaropa TAHK-4. MccaepoBanue 6uocpes (Moua) Ha copepkaHue peAeAb-
HDBIX YTAGBOAOPOAOB (TeKcaH, refmTan) BbITOAHSAM METOAOM AHAAW32 PABHOBECHO! TAPOBOil $pa3bl Ha ra30BOM XpoMaTorpade
«Kpucraas-5000» B cooTBeTcTBUM MeToAMdeckuMH yKasaHmaMu MYK 4.1.764-99.

HccaepoBan mosnmopusM rera apaynuaa ADD1 Gly460Trh rs4961. TeHoTHIIMPOBaHUe IIPOBOAMAOCH METOAOM IIOAUMEPA3-
HOM IJeITHON peaKIuy (TILIP) B PeXHMe peasbHOTO BpeMeHH ITyTéM AUCKPHMHUHAIINY aAAeAeil ¢ momombio TagMan-30HA0B
Ha ammnaudurarope CEX96 (Bio-Rad) ¢ ucroab3oBaHHeM OAUTOHYKAEOTHAHBIX IPAiiMepOB 1 30HAOB, CHHTE3HPOBAHHBIX KOM-
nanueit «Cunroa» (Mocksa).

AAS OLIEHKH AOCTOBEPHOCTH PA3AUYHMI IIOAYIEHHBIX PE3YABTaTOB HCIIOAb30BaAM f-kpuTepuii CroiopeHTa u Z-Tect Qumepa.
A\Asl TIPOBEPKH HOPMAABHOCTH KOAMYECTBEHHDIX AQHHBIX HCTIOAb30BaAK KpuTepuit coraacus (y) [Tupcona. Onennsasocs co-
OTBETCTBHE YACTOT T€HOTHUIIOB KAHAMAATHBIX FeHOB 3aKOHY paBHOBecus Xapau-Baiin6epra.

PesyAbTarsl. AramasoH 0GHAPYKeHHBIX KOHIIEHTPALMI FeKCaHa B BO3AYXE IPOM3BOACTBEHHOM CPEABI B IIEPHOA HAOAIOACHNS
cocraBua 14-68 mr/m (O,IHAKN) , rentana 20-84 mr/m® (O,IHAKP_&). OreHKa ypOBHS KOHTAMHMHAIIUH T€KCAHOM H T'elITa-
HOM MOYH PabOYHX, MIMEBIIMX PA3AUYHBIN CTAX IPOPECCHOHAABHOIO KOHTAKTA C IIPEACABHBIMH YTA€BOAOPOAAMHE OT 1 ropa
u 6oaee 10 AeT mMOKa3aAa, 4TO IpH cTaXe paborsl 6oaee 10 AeT copepkaHie reKcaHa yBeAndnBaercs B 1,5 pasa u renraHa B
1,22 pasa B cpaBHeHUHU ¢ pabOTHHKAMH, Yell CTaX cocTaBasleT MeHee 10 Aer.

Pe3yAbTaThl CPABHHTEABHOIO AHAAM3A OCOOEHHOCTE!l reHeTHYeCKOro MOAUMOpQH3MA y PabOTHHKOB IPYIIIBI HabAIOAe-
HHUS 110 OTHOIIEHMIO K TPYIIIe CPAaBHEHHS IIO3BOAHA YCTAHOBHTDH 3HAYMMbIE PA3AMYMS MEXAY YaCTOTAMU T€HOTHIIOB H aA-
Aeaeit rena apaytuHa ADD1 Gly460Trp rs4961, xapakTepu3yomuecs: yBeAUdeHHeM YacTOThI AUKOTO GG reHOTHIIA reHa.
[Tposeaénnas onernka orHomenus mancos (OR) Haawuus B rpymme HabalopeHus Bapuanuu reHoruna GG rema ADDI
Gly460Trp rs4961 coraacuo MyabrunaukarusHOi (aas G aaseas, HacAeAyeMOIo Io pomuanTHoMy Turmy OR=2,94; CI:
1,46-5,94; p<0,005) u obmeit (ar1 GG renoruna, OR=3,14; CI: 1,44-6,86; p<0,005) MOAeAsIM HACACAOBAHHS, a TAKKe
oLeHKoil oTHOCuTeAbHOTO pucka (Aat G aaseas RR=1,38; CI: 1,23-1,53), n03BoAUAR BEpUPUIIMPOBATH AOCTOBEPHYIO Be-
POATHOCTb GOPMHPOBAHHSA FeHeTUIECKH AeTePMUHIPOBAHHbIX HAPYIICHHH, ACCOLMHPOBAHHBIX C PA3BHUTHEM apTepPHAABHOM
THIIEPTOHHUH.

Orpannyenns nccaepoBanns. OTpaHNYEHHEM HCCACAOBAHMS SBASETCS M3ydeHHe MoAUMOpdu3Ma reHa apayrmaa ADDI
Gly460Trp rs4961 TOABKO IIPH BO3ACHCTBUY ABYX IPEACABHBIX YTAEBOAOPOAOB T'e€KCaHa M IelTaHa.

BoiBoabL. B npoyecce uccaedosaruii ycmanoBAeHo, 4o ¢ yseAudeHuem cmaxca pabomot na npednpusmuu 6oaee 10 rem y paboma-
H0UUX 0CHOBHBIX NpoPeccuti docmosepHo (p<0,01) yseAunusaemcs codepicarue 8 mode zexcana 8 1,5 pasa u zenmana 8 1,22 paza
(p<0,048) 6 cpasnenuu ¢ pabomuuxamu, eil cmax cocmasasem meree 10 aem.

Yemanosaeno, umo 06HapysceHue 8 MoHe pabOMHUKO8 NPOU3BOOCHIBEHHO-NPOPECCUOHAALHBLX 2PYNN, KOHMAKMUPYIOUUX C NAPAMU
npedesvtolx yeres0dopodos, zexcana na yposue 0,006+0,002 mz/om® coomsemcmesosaro 81% sapuayuu 2ena ADDI Gly460Trp
154961 6 6ude duxozo GG zenomuna (p<0,0S), 4mo 6 ycaosusx KoHmamunayuu npedessioLmu y2Ae6000p0damu mosiem Gopmupo-
8aMb PUCK BOSHUKHOBEHUS NAMOAO2UU CepdedHO-COCYOUCMOTi cucmen.

ItmKa. [Ipy mpoBeaeHHH MCCACAOBAHHUSA aBTOPHI PYKOBOACTBOBAANCH STHYECKUMHU NPUHIIUIIAMU MPOBEACHUS MEAMIIMHCKUX
FICCAEAOBAHMIA C yYACTHEM JeAOBEKA B KaUeCTBe CyO'beKTa, M3AOXKEHHBIMU B XeAbCHHKCKONM AeKAapanun Beemuproit MepnmH-
CKO ACCOLIMALIUHU ITOCAEAHETO TIEPeCMOTPA H IIOAYIHAK HHGOPMUPOBAHHOE AOOPOBOABHOE COTAACHE OT KOXKAOTO pabOTHHKA
Ha yYacTHe B 00CAEAOBAHHIL
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Introduction. Nowadays it has become especially vital to reveal basic regularities in workers” health formation in order to
provide early diagnostics and to reduce overall and occupational morbidity.

The aim of the study was to examine polymorphism in ADD1 Gly460Trp rs4961 gene in workers exposed to chemical
occupational factors at their workplaces (exemplified by saturated hydrocarbons).

Materials and methods. We examined workplace air and biological media (urine and buccal epithelium) of exposed workers
from the test group (n=162) and workers who didn’t deal with any technological processes at their workplaces (the reference
group, n=83); both groups were employed at a potash flotation factory.

To assess exposure to saturated hydrocarbons (hexane and heptane) in workplace air, we performed laboratory-instrumental
tests of air inside workshops (11) and in administrative rooms with GANK-4 gas analyzer. Biological media (urine) were
examined to determine contents of saturated hydrocarbons (hexane and heptane) in them by analyzing vapor phase in
equilibrium on "Kristall-5000" gas chromatographer according to methodical Guidelines MUK 4.1.764-99.

We analyzed polymorphism in ADD1 Gly460Trp rs4961 gene. Genetic typing was accomplished by polymerase chain reaction
(PCR) in real time mode through allele discrimination with using TagMan-probes on CFX96 (Bio-Rad) system as well as
oligonucleotide primers and probes synthesized by "Sintol" company (Moscow).

We applied Student’s t-test and Fischer’s Z-test to estimate authenticity of differences in obtained results. Pearson’s chi-square
test ()*) was used to check normalcy of quantitative data. We also assessed whether frequencies of candidate gene genotypes
conformed to Hardy-Weinburg equilibrium.

Results. Hexane was detected in workplace air in concentrations within 14-68 mg/m® range (0.1MPC,q...) during the
observation period; heptane, 20-84 mg/m? (O.IMPCworkplace). We assessed contamination of workers’ urine with hexane and
heptane depending on their working experience that involved occupational contacts with saturated hydrocarbons, from 1
year and up to longer than 10 years. The assessment revealed that hexane contents were by 1.5 times higher and heptane
contents by 1.22 times higher in workers with their working experience being longer than 10 years against workers with
shorter working experience (less than 10 years).

The results of a comparative analysis of the features of genetic polymorphism in the workers of the observation group in
relation to the comparison group allowed us to establish significant differences between the frequencies of genotypes and
alleles of the adducine gene ADD1 Gly460Trp rs4961, characterized by an increase in the frequency of the wild GG genotype
of the gene. The assessment of the odds ratio (OR) of the presence in the observation group of the variation of the genotype
GG of the gene ADDI Gly460Trp rs4961 according to the multiplicative (for G allele inherited by dominant type OR=2.94;
CI: 1.46-5.94; p<0.005) and general (for GG genotype, OR=3.14; CI: 1.44-6.86; p<0.005) inheritance models, as well as
an assessment of the relative risk (for the G allele RR=1.38; Cl: 1.23-1.53), allowed us to verify the reliable probability of
the formation of genetically determined disorders associated with the development of arterial hypertension.

Limitations. A limitation of the study is the study of the polymorphism of the ADD1 Gly460Trp rs4961 adducin gene only
when exposed to two saturated hydrocarbons, hexane and heptane.

Conclusion. Our research revealed that workers with basic production occupations and with working experience at the factory that
was longer than 10 years had authentically higher hexane and heptane contents in their urine, by 1.5 (p<0.01) and 1.22 (p<0.048)
times accordingly, than workers with their working experience at the factory being shorter than 10 years.

We established that detection of hexane in concentrations equal to 0.006+0.002 mg/dm3 in urine of workers with basic production
occupations who contacted saturated hydrocarbons vapors corresponded to 81% of the variation of the ADDI1 Gly460Trp rs4961
gene in the form of a wild GG genotype (p<0.0S) corresponded, which in conditions of contamination with marginal hydrocarbons
can form the risk of cardiovascular pathology.

Ethics. The research was performed in full conformity with ethical principles for medical research involving human subjects
stipulated by the Declaration of Helsinki issued by the World Medical Association (the latest edition); all the participants
gave their informed voluntary consent to take part in the research.
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Beepenne. OcHOBOI roCyAQpPCTBEHHOM COIIMAABHOM TTO-
autuku PQ sBasercs obecredeHne mpuOpUTeTa COXpaHe-
HUS M YAYYIICHHS 3A0POBbS TPYASIIMXCS KaK BaKHEMIIEH
[POM3BOAUTEABHOM CHABI OOIIECTBA, ONMpeAEASIOmelt Ha-
[JMOHAABHYI0 6€30IIaCHOCTb CTPAHBI U €€ 9KOHOMHYECKOe
passutme [ 1,2].

TopHOAOOBIBaIOIIAST IIPOMBIIIAEHHOCTD SIBASIETCS OAHOM
U3 BEAYLIUX OTPAcAei TA0DAAbHON 9KOHOMHUKHU M IIPEACTAB-
AsieT cO0OM KOMIIAEKC OTpacAell, 3aHUMAIOIUXCS AOOBIIel
u oborameHneM MOAe3HBIX McKomaeMbix. PaoTamuonHOE
oboramjenre BOAOPACTBOPHMBIX KaAUMHBIX PYA B HACTOS-
mee BpeMs SBASETCS OCHOBHBIM METOAOM IIPOHM3BOACTBA
KAAUNHBIX YAOODEHHI Ha OTeYeCTBEHHBIX M 3apy0esKHBIX
npeanpuaTuax [3].

IIpu npoBepeHMH OCHOBHBIX CTAAUM TE€XHOAOTHUYECKOTO
mponecca GpAOTALMOHHOTO 0GOTraleHNs] BOAOPACTBOPHMBIX
KaAmitHbIX pyp (omeparuu oboramenus, 06paboTka KOHIeH-
TPaTOB, TA€ IPEBAAMPYIOT XUMUYeCKe npoueccm), BO3MOX-
HO IIOCTYIAEHHE B BO3AYX pabodeil 30HbI aAn(aTHIECKUX
YTA€BOAOPOAOB 1-4 KAacca omacHOCTH [4] Tak, Ha cTapuu
pAOTALMY B Ka4eCTBe COOMpPATEAS IPUMEHSIOTCS BBICOKOMO-
AEKYASIpHBIe aANQATHIECKIe AMHUHBI C AOOABACHUEM XUAKUX
mapadpHHOB (aaxambr: IpeACABHbIE YTABOAOPOADI FeKCaH, Iell-
TaH). IIpepeabHbIE yTAEBOAOPOABI 00AAAQIOT HAPKOTHYECKIM
AeMCTBHEM, TeKCaH HePOTOKCHIECKUM AeHCTBHeM. XpOHUYe-
CKasl MHTOKCHKALIVS H-TeKCAHOM MOJKET BBI3BaTh IIPOOAEMEI B
$YHKIMOHMPOBAHUY LieHTPAaAbHOM HEPBHOM CUCTEMBI,  TaK-
e MoAMHeBponaTyio [S]. [enTan no cpaBHeHHIO C TeKcaHOM
obAapaer 6oAee CHABHBIM HApKOTHYECKUM AeiicTBieM. ITpu
koHIeHTpanuu 0,1 % He3HauHTeAbHOE FOAOBOKPYXXEHHUE I10-
SIBASIETCS yoKe depe3 6 MUH.

IIpu usyyeHHH copePIKaHMS BPEAHBIX BeljeCTB B BO3AyXe
pabouert 30HbI YCTAHOBACHO, YTO K YUCAY GAKTOPOB, BO3AEH-
CTBYIOIIUX Ha paOOTHIKOB [IPEAIIPISTS, OTHOCSTCS XUMUYe-
CKFI€ BeIlleCTBa HAPKOTUIECKOTO ACACTBHSL. JTO 00YCAOBAEHO
HCIIOAB30BaHHEM B TEXHOAOTHYECKOM IIPOIlecce peakKTUBOB U
peareHToB 1—-4-ro KAACCOB OMACHOCTH (P;Ancpamqecme aMu-
HBI U JKUAKHE Hapa(l)I/IHbI) , BBIAGASIIOLUIXCSL B BO3AYX pabouet
3ommI [6, 7].

Dopmupyromuecs oa BO3AeHCTBIEM CPEAOBBIX (aKTOPOB
3a60A€BaHNS KaK IPABHAO, OTHOCSTCS K MABTH(AKTOPHAAD-
HbIM, TA€ 9K30- ¥ 9HAOTeHHbIe paKTOPHI BBICTYIMAIOT KaK CITy-
CKOBOY MEXAHU3M AASI PEaAU3AITMH FeHeTHIeCKOH IIPeAPacIIo-
AoxeHHOCTH. K TakuM (akTopamM MOXKHO OTHECTH IIPEAEAb-
HbIe YTAEBOAOPOADL, B YACTHOCTH IeKCaH, BBICTYHAONUe KaK
BpeAHble (paKTOPbI IPOU3BOACTBA [8].

I'pynmoit pucka, IOCTOSIHHO IIOABEpPXKEHHOH BO3AeH-
CTBUIO KOMIIAGKCA XHMHYECKUX NPOU3BOACTBEHHBIX (ak-
TOPOB, SIBASIIOTCS pa0o4re OCHOBHBIX Ipodeccuit $paoTa-
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[JMOHHOTO 0OOTAlIeHHUsS BOAOPACTBOPHMBIX KAAHUMHBIX PYA
daorodabpuxu [9].

AASL OLIEHKU CTeIleHH BO3ACHCTBUS CpeAbl OOUTAHIS HA
3AOpOBbE, PaHHE! AMATHOCTUKY IIPOrHO3MPOBAHIS HAPYILIe-
HUI 3A0POBbsI, 2 TaKXKe AASL BIOOpPA 9 PeKTHBHON Ipodu-
AAQKTHKH U A€YEHUS, AKTYAABHOM SIBASETCS BETETOCOCYAUCTASL
aucronus (BCA) o runmeproHHYecKoMy TUITY U B KauecTBe
AOIIOAHHTEABHBIX MAPKEPHbIX KPUTEPHEB CAHUTAPHO-IIIHAL-
MHOAOTHYECKOM 06CTaHOBKY.

B ycAOBHSX HAyYHO-TEXHUYECKOTO Iporpecca ocoboe
3HaYeHHe [PHOOPETAOT 3aAaYM [HIMEHHYECKOH OLieHKH
XMMUYeCKUX (PAKTOPOB HPOU3BOACTBEHHOM CPEAbI, BBLSIB-
AeHHe OCHOBHBIX 3aKOHOMEPHOCTeHl POPMUPOBAHUS 3A0-
POBbs pabOYNX COBPEMEHHOIO IPOM3BOACTBR, 2 TaKXKe BbI-
AeAeHMe AMarHOCTHYECKHUX ITOKa3aTeAell KOHKPeTHBIX 3200-
AEBaHMWI MAU UX IIPEABECTHUKOB ¥ PAOOTHHKOB IO BO3AEH-
CTBHEM XHMUYECKUX (aKTOPOB &excaﬂ, TeMnTaH), KOTOpbie
MOT'YT OBITb HCIIOAB30BaHBI B KaueCTBe MHAMKATOPOB Ha-
PYIIEHHUIT 3A0pOBbSI PaOOTHHKOB C LieABI0 PAaHHEH AHArHO-
CTHKM ¥ CHIDKEHMS YPOBHA 06meil U HMpodeccHOHaABHOM
3aboaesaemoctu [10, 11].

ITeAb mccaepOBaHHSA — U3ydeHUE MOAMMOPPH3MA TeHa
apayuuaa ADDI Gly460Trp 54961 pabOTAIOMINX B YCAOBHSIX
9KCITO3UIIMH XUMUYECKHX GaKTOPOB IIPOU3BOACTBEHHO Cpe-
Abl (Ha IIpEMepe MPeAeAbHBIX YTAEBOAOPOAOB).

Martepuaast 1 MeTOADI. [IpeAMeTOM HCCACAOBAHHUS SIB-
ASIACh TIPOM3BOACTBEHHas cpeaa (BO3AYX pabodeil 30HbBI) U
6rosormaeckre cpeabl (Moda, GyKKaAbHBI SMUTeAUIT) TPYTI-
bt Habaropaenus (n=162) 1 pabOTHUKOB, He 3AHSATHIX B OCHOB-
HOM TEXHOAOTHYeCKOM nporiecce (rpymna cpasHeHus, n=83)
KAAMIHOM GAOTALMOHHON GaOpUKy.

AASL OLIEHKH 9KCIIO3ULUU BO3AYXa IPOM3BOACTBEHHOMN
CpeAbl TapaMH TPEACABHBIX YTAEBOAOPOAOB (TeKcaH, renTaH)
BBIIIOAHEHBI AADOPATOPHO-UHCTPYMEHTAABHbIE HCCAEAOBAHIS
BO3AyXa Ha PabOYMX MeCTax: OIIEPALUH IO IOATOTOBKE K 060-
raleHNI0; MPOLecCH 00OTaleHNs U OIePALUK [TOAYYeHHs
xoHnenTparos (11 pabounx MecT) u B IOMeIeHUH AAMUHHU-
CTPaTHBHOIO ammapara ynpasaeHus. OT6op mpob Bossyxa u
aHAAM3 Ha COAEPKaHHUe TIPEACABHBIX YTAEBOAOPOAOB (TeKcaH,
relTa) OCymecTBAsAU razoanasnsaropom TAHK-4. Vsme-
PEHHUSI MacCOBBIX KOHIJEHTPALUi eKCaHa M IelTaHa BBIIOA-
HSIAML IIOAYIIPOBOAHHKOBBIM METOAOM, KOTOPBIN OCHOBAH Ha
H3MepeHNH H3MeHEeHHS IIPOBOAMMOCTH [IOAYIIPOBOAHUKOBO-
O Fa3049yBCTBUTEABHOIO CAOS IIPU XUMUYECKOH apCOpOLHH
rasa Ha ero OBEPXHOCTH IPOMOPLHOHAABHOTO COACPIKAHMUIO
OIIpeAeAsIeMOrO BelllecTsa'.

! MeToarKa M3MepEHMI MaccOBOH KOHI|EHTPALMH NPEAEABHBIX
YTAEBOAOPOAOB U YTA€BOAOPOAOB HedTH B BO3AYXe paboueit 30HbI
razoanaamusaropom TAHK-4.
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CpaBHHTeAbHAS OLIEHKA COAEP)KAHHS FeKCaHA M FelTaHa
B IIpo0ax BO3AyXa IPOU3BOACTBEHHON CPeABI BBIIIOAHEHA B
coorsercruu ¢ CanlluH 1.2.3685-2021%

UccaepoBanns 6uocpep (Mo4a) Ha copepxaHue Ipe-
A€ABHBIX YTAEBOAOPOAOB (TeKCaH, TelITaH) BbIIOAHSAH MeTO-
AOM aHAAM3a PAaBHOBECHOH IapoBOi $a3bl Ha TA30BOM XPO-
MmaTorpade «Kpucrasa-5000» Ha KaIHAASIPHOH KOAOHKe
HP-FFAP paunoit 50 M ponamerpom 0,32 mmx0,50 pm ¢ pe-
TEKTOPOM MOHM3AIIMK B IIAAMEHH B COOTBETCTBUU METOAHU-
veckumu ykasanusivu MYK 4.1.764-99°,

ITpousBopmaocs renorunuposanue BipeaenHon AHK us3
00pasLioB OYKKAABHOTO SIIUTEANS AASL AAAbHETIIeN HAEHTH-
puxanuy moaummopdusMos. MccaepoBan moanmopdusm re-
Ha apaynuHa ADDI Gly460Trp rs4961. TenoTunuposanue
IPOBOAMAOCH METOAOM ITIOAMMEPA3HO! LieHOH peakIuu
(TILIP) B peskuMe peaAbHOTO BPEMEHH MyTéM AMCKPUMHHA-
MK aAAeAelt ¢ moMombio TagMan-30HAOB Ha aMIANHKATO-
pe CFX96 (Bio-Rad) c ucrioab3oBaHUHEM OAMTOHYKACOTHAHDBIX
HpaiiMepoB U 30HAOB, CHHTe3UPOBAHHBIX KOMIIaHHel «CHH-
Toa>» (Mocksa) [12].

AASL OLIEHKH AOCTOBEPHOCTH PA3AMYHIl IIOAYYEHHBIX pe-
3YABTaTOB MCIOAb30BaAU t-KpuTepuil CTbIOAGHTA U Z-TecT
Oumepa [13, 14]. AAg mpoBepkH HOPMAABHOCTH KOAMHE-
CTBEHHDBIX AQHHBIX HCIIOAB30BaAU Kputepuii coraacus (%)
IupcoHa, KOTOPHIi TO3BOAHA IIOATBEPAHTD THIIOTE3Y O HOP-
MaABHOM 3aKOHE PaCIIpeAeACHHUS AAS BCEX KOAMYeCTBEHHBIX
nokasareaeit [15]. YcTaHoBAeHHe IPHYUHHO-CAEACTBEHHBIX
3aBUCHMOCTeH IPOBEACHO C HCIIOAb30BAHKEM IPOTPAMMHO-
MaTeMaTHYeCKUX IPUEMOB 0OPabOTKH AQHHBIX O COAEpXKa-
HHH IPEACABHBIX JTACBOAOPOAOB B MOUYe. AAEKBaTHOCTD IO-
AyYeHHbIX MaTEMATUYECKHX MOAEACH, OIUChIBAIONIUX AHAAH-
3UpyeMble 3aBUCHMOCTH, OLieHHBaAU 1o KpuTepuio Ouimepa
(F>3,86) u xoadpdunuenty aserepmunanuu [16].

Crarucriaeckast 06paboTKa reHeTHIECKHX HCCACAOBAHMI
ocymecTBAsiAach B Microsoft Excel, ¢ OLleHKOI COOTBETCTBHUS
9aCTOT TeHOTHIIOB KAHAMAATHBIX T€HOB 3aKOHY PaBHOBECHS
Xapau-Baiinbepra, 1 BEISIBAGHHEM aAA€AEH MAY FEeHOTHIIOB
KaK (aKTOPOB, yBEAUYUBAIOIIMX BEPOATHOCTb PA3BUTHA ITa-
TOAOTHMH COTAACHO AOMHHAHTHOR, PeljeCCHBHOM, MyABTHIIAM-
KaTHBHOI 1 06mei Mopeasm HacAepoBanus [17].

Kpurepuu BKAIOUeHVS B IPYIIIbI HICCAEAOBAHIIL: PaOOTHH-
KH [TPOU3BOACTBEHHO-IIPO(ECCHOHAABHBIX IPYIIII, KOHTAKTH-
pyIoLIIe B IIpOLiecce BHIIOAHEHHUS paboT ¢ IIAPaMU IIPeAEAD-
HBIX YTA€BOAOPOAOB U PAOOTHHKOB, He 3aHSTHIX B TEXHOAOTH-
1eCKOM IIpoIiecce 0 MpOQeccrsM, BO3PACTY, CTAXY PabOTHI,

? CaulIuH 1.2.3685-2021 «[urnenndeckrie HOpMaTUBLL U TpebO-
Banus K obecrievenuto 6esonacHoctu (vau) 6e3BpeAHOCTH AAd
4eA0BeKa PAKTOPOB CPEABI OOUTAHIS».

3 MYK 4.1.764-99 «Ta30xpoMaTorpa¢udeckuii MeTOp KOAMYe-
CTBEHHOTO OIIPEACACHHS TIPEACABHBIX gexcaﬂ, TeNTaH) ¥ apoMa-
THYECKHX YTAGBOAOPOAOB (O€H30A, TOAYOA, ITHAGEH30A, O-M-II-
KCHAOA) B 610Cpepax (Moda)>. CE0pPHUK METOAMK IO OTIPEAEACHUIO
XMMHUYECKUX COeAUHEH I B Oroaormdeckux cpeaax. MYK 4.1. 763-
99-4.1.779-99, Mocksa, 1999r.- ¢.14-23.
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BO3PacT OT 22 A0 63 AeT, coraacue Ha BCe STAIIBI IPOBOAUMO-
ro uccaepoBaHus. OCHOBHBIM IEPBUYHBIM HCTOYHHUKOM HH-
dopmaruu o 3a60aeBaeMOCTH 00CACAyEMbIX PAOOUHX SIBASI-
AACh MEAMIJMHCKAS KAPTa aMOYAATOPHOTO HOABHOTO.

PesyaptaTsl n o6cyxaenne. VccaepoBanus npob Bos-
Ayxa pabodeil 30HBI Ha IIPEAIPUITHSIX 110 IIepepaboTKe Ka-
AMEBOY PYADI H AINAPATa YIPaBACHHS — AAMMHHUCTPALIHS Ha
COAepKaHHe TIPeACABHBIX YTAEBOAOPOAOB (TeKcaH, renTaH)
IIOKA3aAH, YTO B TeUeHHUe BCEro IIePUOAd HADAIOAEHHUIT B OTO-
OpaHHBIX IIPOOAX BO3AYXA 3apETHCTPHPOBAHDI KOHIIEHTPALHH,
He IpeBbIIAION[e TUTMeHHYeCKHX HOPMaTHBOB. AMama3oH
OOHAPY>KEHHBIX KOHIIEHTPALIUI IeKCaHa B BO3AYXE IPOU3BOA-
CTBEHHOM Cpeabl cocTaBuA 14-68 Mr/m’ (O,OSHAKP_&), rem-
Tana 20-84 mr/m; (0,09IIAK,, ).

CpasHuTeAbHas onjeHKa (maba. 1) copepsKaHus TIpeAeAb-
HBIX YTAGBOAOPOAOB B MOYe IIOKa3aAa IIPeBbIlIeHHe KOHIIeH-
TpalHil KOHTAMUHAHTOB ¥ pabOYMX IPYIIIbI HAOAIOAEHNS OT-
HOCHTEABHO PabOTHHKOB, He 3aHSTHIX B TEXHOAOTUIECKOM
mporecce.

ITo pesyabTatam uccaepoBanwuil (ma6a. 1) ycraHosaeHo,
4TO CpepHMe KOHIJEHTPAIIUU IIPEACAbHBIX YTAEBOAOPOAOB B
MOYe PabOYUX IPOM3BOACTBEHHO-TIPOPECCHOHAABHBIX IPYIIIL
AOCTOBEPHO BBILIE, YeM B MOYe PAaOOTHHKOB He 3aHSTHIX B
OCHOBHOM TEXHOAOTMYecKoM mponecce (rexcad B 1,9 pasa,
p<0,0001; renran B 3,3 pasa, p<0,044).

ITporeHT o6 AMATHOCTHYECKUX CPeA IPYILIBL HabATOAe-
HUS, COAGPYKAIIUX M3ydaeMble COEAMHEHNUs (TeKCaH, relTaH)
B KOHIJeHTPAIUAX, IPEeBbIIAIONUX KOHTPOAbHbIE 3HAYCHHS
cocrasua 100%.

BbimoAHeHa OLleHKa YPOBHS KOHTAMHHALIMU T'€KCAHOM U
TelITaHOM MOYH PabouMX, MMEBIINX Pa3AUYHbIE CPOKH IIPO-
(ecCHOHAABHOTO KOHTAKTA C IPEACABHBIMH YTAEBOAOPOAAMU
oT 1 ropa u 6oaee 10 aert.

Pe3yAbTaThl XUMUIECKOTO AaHAAM3A IIPOD MOUM Ha COAEP-
XaHHe TIPeACAbHBIX YTAEBOAOPOAOB (TekcaH, remta) pabora-
IOIIMX OCHOBHBIX IPYIII IPOGECCUil I pabOTHUKOB, He 3aHI-
THIX B TEXHOAOTHYECKOM IIPOLiecce B 3aBUCHMOCTH OT CTaXa
paboThl peACTaBACHSL B mabAiuye 2.

AHaAW3 [IOAYYEHHDIX Pe3yABTaTOB (Maba. 2) nokasaa, 4o
C YBeAMUeHHeM CTaXa paboThl Ha MPEATIPHATHH II0 Ilepepa-
6OTKe KaAUEBOM PYABI Y pabOTAIOLINX OCHOBHBIX IPOdeccuil
YBEAHYHBAETCS COAEPIKAHHUE HPEACABHBIX YTAEBOAOPOAOB B
MOYe OTHOCUTEABHO COAEPIKAHUS KOHTAMMHAHTOB B MOYe pa-
GOTHHKOB, He 3aHATHIX B TEXHOAOTHIECKOM Iporiecce. B To xe
BpeMst IIpU CTaxke paboTsl 6oree 10 AeT copepKaHMe reKCaHa
yBeAnuHBaeTcs B 1,5 pasa u rentana B 1,22 pasa B CpaBHEHUH
¢ paboTHuKaMy, it cTax cocTasaster Meree 10 aet (p<0,05).

BblsiBAeHMe U OLleHKA TAPAMETPOB AMHEHHOMN 3aBHCUMO-
CTH «H3MeHeHNUs KOHIIeHTPAINK TeKCaHa B MOde paboraio-
IUX — B 3aBUCHMOCTH OT CTaXa PabOTbI Ha IIPEATIPHATHL >
IIO3BOAMAM IIOAYYHTD AAEKBATHBIE MOAEAH 3aBHCHMOCTH
(F>195, p<0,0S) xouuenrparuu rexcana (r=0,63) B Moue
paboTaoIKUX IPYIIIB OCHOBHBIX IPO$ECCHOHAABHBIX pabo-
YHUX OT CTaXXa paboTsl (ma6a. 3 u puc. 1).

Tabauna 1 / Table 1

CpaBHHTeAbHAsSI OLleHKA COAePIKaHHSI KOHTAMHHAHTOB B MOY€e PabOYMX IPYII HAGAIOACHHS X CPAaBHEHHS
Comparative assessment of the content of contaminants in the urine of the working groups of observation and comparison

IMokasaTear Mztm, 1\;1; /H Anlvj E‘Ezll'[g;)naﬁmo- Mztm, Mr{I 21\;3 (132’;;; cpaBHe- Memrpyg;l:::: D})E\;z)mqne no
Movua
Texcan 0,0049+0,0011 0,0026+0,0006 0,00
Tentas 0,0103+0,0015 0,0091£0,0028 0,044
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Tabauna 2 / Table 2

CpaBHHTeAbHASI OLIEHKA COAEPKAHMUS MPEAEABHDIX YTAEBOAOPOAOB B MOYe PaGOTHHKOB Ipynibl HAOAOAEHHS B IPYII-
bl CPAaBHEHHsI B 3ABHCHMOCTH OT CTa>Ka pa6oTnr
Comparative assessment of the content of saturated hydrocarbons in the urine of the observation group and the comparison
group, depending on the length of service

Hoxasarean Mi-n;,l ::;l;ﬁo Al::;l ;}:{ynna Mi-m,cn;:l/; ,:11::{, lg)yrma. Mempyg::;:): lfa(a;z)mqne no
Crax MeHee 10 aeT: rpynma Ha6aroaenus (n=92); rpynna cpasrenus (n=59)
T'excan 0,004+0,001 0,0023+0,0007 0,01
Tentan 0,009+0,002 0,008+0,003 0,048
Crax< 6oaee 10 aet: rpymnma Hab6aropenns (n=69); rpynna cpasnenns (n=23)
T'excan 0,006+0,002 0,003£0,001 0,01
Tenran 0,01120,002 0,008+0,004 0,022

ITapameTpsI MOAeA€T 3aBHCHMOCTH «KOHIIEHTPALHS IeKCaHa B MOYe — CTaXK PaboThI»

Parameters of models of dependence "concentration of hexane in urine - work experience”

Tabauna 3 / Table 3

Pucynok. MopeAb AMHEHHOM 3aBHCHMOCTH

Figure. Linear dependency model

Ipu yBeAmyeHHH CTaXa pabOTHI OCHOBHBIX IIPOeCcCUo-
HAABHBIX IPYIII PAa0OYUX Ha IPEAIPUSITHH OTMEYEHO AOCTO-
BEpHOE (p:0,0) MOBBIIIEHNE KOHIIEHT DALMY I'eKCaHa B MOYe,
4TO IIOATBEP>KAEHO IIOAYYeHHOM MOAEADIO 3aBHCUMOCTH <« KOH-
IIeHTpalHs TeKCaHa B MOYe — CTaX PabOThI», OMKChIBaeMAst
ypasHeHueM upa y=0,00299+0,00038x (maba. 3, pucynox).

M [Tapamerpnt MoAeAH Kputepniit ®ume- | AocroBepnocts | Koapunuenr ae-
OACAD b, b, pa (F) moaean (p) tepmunamun (R?)
I'pymma HabArOAeHMS 0,002993 0,000384 195,86256 1,98787E-26 0,63
Texcan, mMr/am®
0,00
/009 ¥=0,00259+0,00013x R*=0,702; p=0
0,008
0,007 ~
0,006 DL
————— T
0,005y '::/'_:7 ____
0,004 g8 et °
il 0%,
0,003 -/‘.,':_—v "5 3
- [ ]

0,002
0,001

0

0 S 10 15 20 25 30 35
Crax, AeT

AoAsi 00bSICHEHHOI AMCIIEpCHH OTKAOHEHHI KOHIIeHTpa-
LMK FeKCaHa B MOYe OT CPEAHEro 3HaYeHus CBA3aHa C GpaKTop-
HBIM [I0Ka3aTeAeM CTaX PaboThI U cocTaBasteT 63%.

Ilo pesyabraTam aHaAM3a MOAMMOPQH3MA IeHOB KaHAM-
AATOB MEKAY UCCAEAYeMBIMH IPYIIIIAMU HAOAIOAEHHIS B CPaB-
HEHMS, TA B POAU AeHCTBYIOMero GpakTopa BBICTYIAIOT IIpe-

Tabauna 4 / Table 4

Yacrorpl reHOTHIOB M aAAeAeir reHa ADD1 Gly460Trp rs4961. AOMHHAHTHAS MOAEAD HACAEAOBAHHS
Frequencies of genotypes and alleles of the ADD1 Gly460Trp rs4961 gene. Dominant inheritance model

Tenornn/Aasean, % Hab6Aropenne | CpaBHenne
Tenornnsr AOMHHAHTHAsI MOAEAD
GG, % 81 58
GT, % 19 38 x 8,61
1L, % 0 S p 0,0034
Aaxsean
G, % 91 77 OR G 3,14
T, % 9 23 CI95 1,44-6,86

238



Russian Journal of Occupational Health and Industrial Ecology — 2023; 63(4)

AeAbHbIE YTAEBOAOPOABI (TeKCaH, renTaH), GBIAU YCTAaHOBAE-
HBI 3HAYUMble PA3AUYHS MEXAY YaCTOTaMH FeHOTHIIOB U aA-
AeAefl: CHIDKEHHe YaCTOTHI reTepo3uroTHoro resoruma GT u
yBeanuenreM GG reHoruma rena apaytusa ADDI1 Gly460Trp
54961 B 2,0 pasa u 1,4 pa3a cOOTBETCTBEHHO (p<0,05), 4TO B
YCAOBHSIX 9KCIIO3HIIUHU IIPEACABHBIMH YTAEBOAOPOAAMHU MOXET
$OPMHUPOBATH PUCK BO3HUKHOBEHHS TATOAOTHH CEPAEIHO-CO-
CYAHCTON CHCTEeM, B OCHOBE KOTOPOJ A€KUT HAPyLIEHHE ap-
TepPHAAbHOTO AaBAeHus (ma6a. 4) [18-23].

OujeHKa paBHOBeCHS pPaclpeAACHHS YACTOT FeHOTUIIOB B
HCCAeAyeMbIX IPYIIIIAX II0 BceM KAHAMAATHBIM FeHaM [OKa3aAa
COOTBETCTBHE 3aKOHY pacrpepesenus Xapau-Baiinbepra, uro
[O3BOAHMAO HCIIOAb30BATb MOAEAY HACAEAOBAHUS AASL OLIEHKU
BKAAAQ T€HOTHIIOB U/HAY aAAEAeH B Pa3BUTHE HAPYLIEHHUH,
ACCOLMUPOBAHHBIX C CUMIIATHYECKOM HEPBHOM CHCTEMO.

YcTaHOBAEHO, YTO IPEAPACIIOAArAIOIUMU GaKTOPaMU BO3-
HUKHOBEHHS HAPYLIEHU CEPACIHO COCYAHCTOH U BEreTaTHB-
HO HEePBHON CHCTEM BBICTYIAIOT AAACAU M FeHOTHUIII FeHa
apaynuna ADDI Gly460Trp rs4961, cOrAacCHO MYABTHIIAK-
kaTuBHO# (AAS G aAAEASl, HACAEAYEMOTO MO AOMHHAHTHOMY
tunry OR=2,94; CI: 1,46-5,94; p<0,005) u obmeit (ars GG
renoruna, OR=3,14; CI: 1,44-6,86; p<0,005) mopeAs M Ha-
CAEAOBAHHS, a TAKXKe OLEHKOH OTHOCHTEABHOTO prcKa (AAS
G aaseas RR=1,38; CI: 1,23-1,53).

BriBoabI:

1. Tueuenumeckas oyenxa 6030yxa npoussodcmeennoti cpe-
dvt nokasasa codepycarue npedesbtoix y2aes000podos 6 100%
NPOAHAAUIUPOBAHHBIX NPOO 8 duanaszone KoHyenmpayuii 0rs
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eexcana 14-68 me/m* (0,08IIAKp.3.), zenmana 20-84 me/m’
(0,09TTAK, ).

2. B npoyecce uccredosanuti ycrmanoBAEHo, 410 C y8eAueH-
em Cmaska pabomvt Ha npednpusmu no nepepabomxe Kauesos
pydui boaee 10 rem y pabomarouyux ocHosHbix npogeccuti docmo-
sepro (p<0,01) yseruuusaemcs codepscarie 6 mode 2excana 6
1,S pasa u zenmana 6 1,22 pasa (p<0,048) 6 cpasnenuu c pa-
Gomuukamu, 4eil cmaxc cocmagasem meree 10 rem.

3. Yemanosaeno, umo npu o6HApymeHuu 2ekcana 8 mo-
ue pabomarnuux, KOHMAKMUPYOWUx 8 Npoyecce 6biNoAHe-
HUS pabom ¢ napamu npedesvroix y2Ae8000podos, Ha yposHe
0,006£0,002 m2/0m>, cHusicenue wacmomol 2emepo3uzomHozo
eenomuna GT u yeesunenue duxozo 2emomuna GG zena ADD1
Gly460Trp rs4961 & 2,0 pasa u 1,4 pasa coomsemcmeenHo
(p<0,05), 4mo 6 ycrosusx u3bbimounoil KoHmamunayuu npe-
deAbHbLMU Y2Ae8000p00AMU MONCEM POPMUPOBAINL PUCK BOHUK-
HOBEHUS NAMOAOULL BE2eMAMUBHOLL HEPBHOTL CUCINEMDbI, 8 0CHOBE
KOMOPOTi AeHUM HAPYUEHUE CUMNAMULECKOTL PeYASYULL

4. Ilposedénnas oyenKa OMHOUEHUS WAHCO8 (OR) cozaacro
MYABMUNAUKAMUEHOT (OR=2,94; CI: 1,46-5,94; p<0,005) u
o6useii (OR=3,14; CI: 1,44-6,86; p<0,005) modesm Hacaedo-
8aHUS, 4 MAKKHE OYEHKA OMHOCUMEADHO0 PUCKA (RR=1,38; CI:
1,23-1,53), no3soiuru sepuduyuposams Harutue 2eHemuHecku
OemepmMuHUpOBaAHHbIX HAPYWEHUTL PA3BUMUS 2UNEPIMOHUHECKOT]
6oaesnu ¢ ocobenrocmu nosumopPusma zena ADD1 Gly460Trp
rs4961 u ezo duxum zenomunom GG, nacredyemoim no domu-
HAHMHOMY MUNy 6 epynne pabomHuKos, u3bbiMouHo KoHma-
MUHUPOBAHHDIX NPedeAbHbiMU Y2Ae8000p0damu.

Cnucox AuTeparypsr

1. Baacosa E.M., ITonomapepa T.A., Ceaesnen C.C., Cadpo-
HoB C.B. Onjenka 2 PexTHBHOCTH NMPOPHAAKTHIECKHIX MEPO-
HPHUATHI [0 MUHUMH3AIMH PUCKA BO3ACHCTBHS IPOU3BOACTBEH-
HOJI CPeAbI Ha OPraHM3M PAOOTHHKOB IPH BBIIOAHEHHH [I0A3EM-
HBIX TOPHBIX pabot. Med. mpyda u npom. sxoa. 2017; 6: 39-43.

2. Kapnaues W.II., Aesamos C.II, Illkpabax P.B., Yearsi0a-
meB A.A. O KOHIIENIIMU YIIpaBAeHHS IPOQeCCHOHAABHBIMU
pHcKaMu B chepe OXpaHbI BAOPOBBSI U 6€30IIACHOCTH TPYAA Pa-
OOTHHKOB [IPOMBIIIAEHHBIX IpeAnpusiTiit Poccuu. TopHutil scyp-
Har. 2018; 4: 87-92.

3. Bummsk B.A., TTospees A.A. Textorozus 0602auyenus u asmoma-
MUAYUS NPOYECCO8 KAAUTHDIX PAOMAYUOHHBIX PAOPUK: KOALEK-
musHas morozpagpus. Ilepmp: Msp-so ITHUITY; 2011.

4. Wsmepos H.Q. Poccuiickas anyukionedus no meduyune mpyoa.
M.; OAO «MszpareabctBo «Mepununa»; 2009.

S. Ounos B.A. Bpednvie xumuueckue seujecmea. Yeresodopodw. Iu-
A02eHNPOU3B00HbIE Y2A6000p0008. A.: Xumust; 1990.

6. Auckxosa M.IO. HerarusHoe BO3a€lCTBHME, OKa3blBaeMOe Ha
OKPY>XQIOIIYIO CpeAy MPEAIPUATHSIMHU 10 A0DbIde K oboraie-
HHIO KaAMAHO-MaraueBbIx coaeit. Becmuux ITHUIIY. Teorozus.
Hegmezasosoe u zoproe deso. 2017; 16(1): 82-8.

7. Omnumenxo I'T. CocTosHue ycA0BHit Tpyaa M IPOPECCHOHAAD-
Has 3aboreBaeMocTb paboTHHKOB B Poccmitckoit Qepeparym.
He¢mo u 3doposve. 2009; 13-8.

8. Opyaxes P.A., Axapaposa P.9. OcobeHHOCTH TOKCHYECKOTO
AMCTBUSA YTAEBOAOPOAOB He(TH Ha OpPraHU3M YeroBeka. Becm-
Huk Bumebcxozo Tocydapcmeentozo Meduyunckozo Ynusepcume-
ma. 2017; 16(4): 8-15.

9. MHamepos H.Q., ITpoxonenxo A.B., byxruspos .B. Coxpane-
HUe 3A0POBbSI M TPYAOBOIO AOATOAETHSI PAaOOTHHKOB — OCHO-
Ba MHHOBAIIMOHHON COITMAABHO OPHEHTHPOBAHHON SKOHOMH-
ku Poccun. B xu.: «Mamep. 11-20 Beepoccuiickozo cwe3da euzu-
eHUCMOoB U canumapmoix epaueti>. M.—fpocaasap; 2012. T.2.:
430-3.

10. Baaeesa O.T., Baxupos A.B., Kapumosa A.K. Ilpodec-
CHOHAABHBIA PUCK AASL 3AOPOBbS PA0OTHHUKOB XHMHUe-

CKOMl mpoMbimAeHHOCTH. Becmuux PI'MY. 2013; 5-6: 1
24-8.

11. Yaanosa T.C., Hypucaamosa T.B., Ilomosa H.A., Maab1e-
Ba O.A. OneHKa ypOBHS KOHTAMHHALIMH BBHIABIXaeMOTO BO3AY-
Xa ¥ KPOBU PAbOTHHKOB PE3HHOTEXHIIECKOTO IIPOM3BOACTBA B
YCAOBHUSIX IPOECCHOHAABHOM IKCIO3UIIUU AaKPHAOHUTPHAOM.
Med. mpyda u npom. sxoa. 2016; 8: 37-42.

12. Kaprmmenko A.V. Meduyutickue ra6opamophbvle mexHoA02uuU.
M: I'S0OTAP-Meaua; 2014.

13. Viabun B.JI. MeTopudeckre OCOOEHHOCTH IpUMEHEHHUS
T-xpurepusi CTBIOAGHTa B MEAMKO-OHOAOTHYECKHX HCCACAO-
Banusx. Broasemens BCHL] CO PAMH. 2011; 5(81): 160-1.

14. Tadaposa A.M., 3asbsirosa ML.I., Mycrapun H.H. O6 ocoben-
HOCTSIX IPUMeHeHus KpuTepust coraacusi ITupcona x*. Oxomo-
MUMECKUE U COYUANLHO-2yManumapHbie uccredosanus. 2015; 4(8):
63-7.

1S. Myxun A.A. IIpuMeHeHNe METOAOB CTATHCTHIECKOTO MOACAH-
POBaHI B OLleHKe $pAKTOPHbIX 3aBUCUMOCTEH YHCACHHOCTH Ha-
ceaennst Poccuiickoit Qepepariun. Becmuuk Yomypmckozo yHu-
sepcumema. 2016; 26(3): 29-39.

16. Teopruesckuit A.B. K ucropun sakona Xapau-Beiinbepra.
Hcemopuxo-6uorozuneckue uccredosanus. 2011; 3(1): 63-75.

17. US. Environmental Protection Agency. Integrated Risk Information
System (IRIS) on n-Hexane. National Center for Environmental
Assessment. Office of Research and Development, Washington,
DC; 1999

18. Pereira A.C., Floriano M.S.,, Mota G.F, Cunha R.S,
Herkenhoft EL., Mill J.G. et al. 2 adrenoceptor functional
gene variants, obesity, and blood pressure level interactions
in the general population. Hypertension. 2003; 42(4): 685-92.

19. Dolgikh OV, Zaitseva N.V,, Nikonoshina N.A. Conditions
of aerogenic exposition to benzol and genetic status as factors
of formation of immune profile features in men with vegetative
regulation impairments/ 20" International Multidisciplinary
Scientific GeoConference — SGEM 2020. Conference
Proceedings; 2020: 73-80.

239



MeaunuHa TpyAa ¥ IpOMBIIIAeHHAS 9KoAorus — 2023; 63(4)

OpI/II'I/IHaAbeIe CTaTbU

20.

21.

10.

11.

12.

13.

Yeaaxosa 10.A., Aoarux O.B. OcobeHHOCTH UIMMYHHOTO CTa-
Tyca pabounx HeTEXUMUIECKOTO IPOM3BOACTBA C [IATOAOTH-
eft ceppeuno-cocypuctoit cucrems. 3HuCO. 2020; 5(326):
47-51.

3aitresa H.B., Yaanosa T.C., Aoarux O.B., Hypucaamosa T.B.
AcconpaTyBHBIA AHAAM3 Pe3YABTAaTOB MCCACAOBAHHS YPOBHA
KOHTAMHHALIMH OHOCpes apOMATHYECKUMHU YTAEBOAOPOAAME U
HUMMYHOTPOIIHBIX 3¢ $eKTOB y pabOTHHKOB HedTerazoa00bIBato-
IMX IIPEATIPUATHUM B Pa3ANYHbIX CTAXKeBBIX Ipymnax. Akymckuil
meduyunckuil xcypras. 2020; 3 (71): 25-8.

22.

23.

Yeaakosa 10.A., Aoarnx O.B. OcobeHHOCTH KAETOYHOI pery-
ASILIVY ¥ CHeluUIeCKOll IUIepIyBCTBUTEABHOCTH PaGOTHH-
KOB He(TeXMMUIECKOTO [POM3BOACTBA C IATOAOTUEN CepAed-
HO-COCYAMCTOM chcTeMbl. Meduyuna mpyda u akosozus 4eosexd.
2020; 2(22): 25-30.

Dolgikh OV, Zaitseva NV, Nosov A.E., Krivtsov AV,
Dianova D.G,, Kazakova O.A., Otavina E.A., Alikina LN. Analysis of
the role of carriership of polymorphic genotypes of esrl, enos, and
apoe4 genes in the development of arterial hypertension in men.
Bulletin of Experimental Biology and Medicine. 2018; 164(6): 753-6.

References

Vlasova E.M., Ponomaryova T.A., Seleznyov S.S., Safronov SV.
Evaluating efficiency of preventive measures to minimize risk of
occupational environment influence on workers engaged into
subsurface mining. Med. truda i prom. ekol. 2017; 6: 39-43 (in
Russian).

Karnachyov I.P., Levashov S.P., Shkrabak R.V,
Cheltybashev A.A. On the concept of occupational risk
management in health protection and labor safety for workers
employed at industrial enterprises in Russia. Gornyj zhurnal.
2018; 4: 87-92. https://doi.org/10.17580/gzh.2018.04.16 (in
Russian).

Vishnyak B.A., Pozdeevs A.A. Processing technology and
automation at potash flotation factories: a monograph by a
team of authors. Perm: PSRPU publishing house; 2011
(in Russian).

Izmerov N.F. The Russian encyclopedia on occupational medicine.
M.; "Meditsina" publishing house; 2009 (in Russian).

Filov V.A. Adverse chemicals. Hydrocarbons. Halogen derivatives of
hydrocarbons. Reference book. L.: Chemistry; 1990 (in Russian).
Liskova M.Yu. Negative impact on the environment caused by
companies that mine and process potassium and magnesium
salts. Vestnik PNIPU. Geologiya. Neftegazovoe i gornoe delo. 2017;
16(1): 82-8 (in Russian).

Onishchenko G.G. Working conditions and occupational
morbidity in workers of the Russian Federation. Neft'i zdorov.
2009; 13-8 (in Russian).

Orujov R.A., Jafarova R.E. The peculiarities of the toxic
effect of petroleum hydrocarbons on the human. Vestnik
Vitebskogo Gosudarstvennogo Meditsinskogo Universiteta. 2017;
16(4): 8-18. https://doi.org/10.22263/2312-4156.2017.4.8
(in Russian).

Izmerov N.E,, Prokopenko LV, Bukhtiyarov LV. Preservation
of workers’ health and long working life as a base of innovative
and socially oriented economy in Russia. In: "Materials of the
11* All-Russian conference of hygienists and sanitary inspectors”.
M.—Yaroslavl; 2012: 2: 430-3 (in Russian).

Valeeva E.T., Bakirov A.B., Karimova L.K. Occupational risks
for chemical workers’ health. Vestnik RGMU. 2013; 5-6: 124-8
(in Russian).

Ulanova T.S., Nurislamova TV., Popova N.A., Maltseva O.A.
Evaluation of contamination levels of serum and expired air of
mechanical rubber production workers exposed to acrylonitrile
at work. Vestnik RGMU. 2016; (8): 37-42 (in Russian).
Karpishchenko A.I. Medical laboratory technologies. M.:
GEOTAR-Media; 2014 (in Russian).

Ilyin V.P. Methodical peculiarities of applying Student’s t-test in
medical and biological research. Byulleten' VSNTS SO RAMN.
2011; 5(81): 160-1 (in Russian).

14.

1s.

16.

17.

18.

19.

20.

21.

22.

23.

Gafarova L.M., Zavyalova L.G., Mustafin N.N. On peculiarities
of applying Pearson’s chi-square test y>. Ehkonomicheskie i
sotsial'no-gumanitarnye issledovaniya. 2015; 4(8): 63-7 (in
Russian).

Mukhin A.A. The application of statistical modeling methods to
the estimation of factor dependencies of the Russian Federation
population. Udmurtia University Bulletin. 2016; 26(3): 29-39
(in Russian).

Georgievskiy A.B. On history of Hardy — Weinburg
equilibrium. Istoriko-biologicheskie issledovaniya. 2011; 3(1):
63-75 (in Russian).

U.S. Environmental Protection Agency. Integrated Risk Information
System (IRIS) on n-Hexane. National Center for Environmental
Assessment. Office of Research and Development, Washington,
DC; 1999

Pereira A.C., Floriano M.S.,, Mota G.F, Cunha R.S,
Herkenhoft F.L., Mill J.G. et al. p2 adrenoceptor functional
gene variants, obesity, and blood pressure level interactions
in the general population. Hypertension. 2003; 42(4): 685-92.
Dolgikh OV,, Zaitseva N.V,, Nikonoshina N.A. Conditions
of aerogenic exposition to benzol and genetic status as factors
of formation of immune profile features in men with vegetative
regulation impairments. 20" International Multidisciplinary
Scientific GeoConference — SGEM 2020. Conference
Proceedings; 2020: 73-80.

Chelakova Yu.A., Dolgikh O.V. Peculiarities of the immune
status of petrochemical workers with cardiovascular diseases.
ZNiSO.2020; 5(326): 47-51. https://doi.org/10.35627/2219-
5238/2020-326-5-47-51 (in Russian).

Zaitseva N.V,, Ulanova T.S., Dolgikh O.V,, Nurislamova TV.
Association analysis-based study results in evaluating the
aromatic hydrocarbons contamination level of bio media and
immunotropic effects of oil and gas enterprises employees from
various work experience groups. Yakutskij meditsinskij zhurnal.
2020; 3(71): 25-8. https://doi.org/10.25789/YM]J.2020.7 (in
Russian).

Chelakova Yu.A., Dolgikh OV. Features of cell regulation
and specific hypersensitivity of workers employed in the
petrochemical plant with the pathology of the cardiovascular
system. Meditsina truda i ehkologiya cheloveka. 2020; 2(22):
25-30. https://doi.org/10.24411/2411-3794-2020-10204
(in Russian).

Dolgikh OV., Zaitseva N.V,, Nosov A.E. Krivtsov AV,
Dianova D.G., Kazakova O.A., Otavina E.A., Alikina LN.
Analysis of the role of carriership of polymorphic genotypes
of esrl, enos, and apoe4 genes in the development of arterial
hypertension in men. Bulletin of Experimental Biology and
Medicine. 2018; 164(6): 753-6.

240



