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Bansinne HeraTuBHOM a P eKTHBHOCTH, COINMAABHOTO MOAABACHHS M TPEBOKHOCTH HA MOTHBAITHIO
Ha 3A0pOBbe U 3A0POBBIil 00pa3 }KHU3HH Y pAGOTHHKOB YTOABHOI MPOMBIIIACHHOCTH

OI'BHY «Hay4HO-1CCAEAOBATEABCKHIT HHCTUTYT KOMIIAEKCHBIX IIPOOAEM IMTHEHbI U IPO$eCcCHOHAABHBIX 3a00AeBaHUiT>, YA. KyTysosa,
23, HoBoxysHenx, Poccus, 654041

AXTyaABHOCTB. 3A0POBBIiT 06pA3 SKUBHHY SBASETCS OAHUM U3 HanboAee 3 PEeKTHBHBIX METOAOB COXPAHEHHS 3AOPOBbS H IPO-
QHAAKTUKY HeHHEKIIMOHHBIX 3a60AeBaHMI. MeXaHU3MBI U $aKTOPbI, BASIOLI¥E Ha GOPMUPOBAHIE MOTHBALIUU Ha 3A0POBbe
H 3AOPOBBIIT 00pa3 XU3HU y PAGOTHUKOB, 3AHSTHIX BO BPEAHBIX YCAOBISIX TPYAQ, H3YUeHBI HEAOCTATOUHO. MccaepOBaHNe 9THX
MeXaHH3MOB ITO3BOAUT OoAee 3 eKTHBHO GOPMUPOBATH OBeAEHHE, cOeperaromee 3A0pOBbe.

ITean mccaepOBaHMSA — U3ydeHHe HeTaTUBHOM apPpeKTHUBHOCTH, COIJMAABHOTO IIOAABACHHUS U TPEBOKHOCTU Ha pOPMUPOBAHHUE
MOTHBALII Ha COXPAHEHNE 3A0POBbsI H 3A0POBBIiT 06Pa3 XXU3HH y PAGOTHIKOB YTOABHON IIPOMBIIIAEHHOCTH.

Marepmaas: 1 MeToABL. IIpoBeaeHO aHKeTHpOBaHKe 75 PAGOTHHUKOB MAXT U paspe3oB fora Kysbacca ¢ ycTaHOBACHHBIM AMa-
THO30M IPO(ecCHOHAABHOrO 3a60A€BaHUs; a TakKe S4 YeAOBeK, He pabOTAIOUX BO BPEAHBIX YCAOBHSAX TPyAa (MH>KeHep-
HO-TexHHYecKkue paborruku). OMPOCH! MPOBOAMAUCH TIO MeTOAUKe «VIHAEKC MOTHBAIMH K 3A0pOBBIO M 3A0POBOMY 06pasgy
JKU3HH >, HAAMYHE THIIA AMIHOCTH A TIPOBOAHAOCH C IIOMOIBIO onpocHuKa DS14, ypoBeHb AMIHOCTHOM M CHTYaTHBHOH Tpe-
BOXXHOCTH OLjeHHBAACS IpU oMoy onpocuuka Crmabeprepa — Xanusa.

Pe3yAbTaThl. YpOBEHb MOTHBALHK HA 3A0POBbE M 3AOPOBBIIT 00Pa3 HU3HH CPEAH MAIMEHTOB C MPOPeCCHOHAABHBIMU 3260Ae-
BaHMSIMHU 3HAYUTEABHO HIDKE YPOBHS MOTHBALIMI HA 3AOPOBbE HEDKeHEPHO-TeXHIYeCKUX paboTHiKoB. He 06HapysxeHO BAMS-
HHe HeraTHBHOTO PearnpoBaHMs U COLMAABHOTO [IOAABACHHUS HA yPOBEHb MOTHBAIIMK Ha 3A0POBbe ¥ 3A0POBBIA 06pa3 XU3HH.
YpoBeHb CHTYaTHBHOI TPEBOXHOCTH TAKKe He OKA3BIBAET BAVSHIS Ha MOTHBAIIHIO Ha 3A0poBbe. OmpepeaeH GoAee BHICOKHIT
YPOBEHb AMYHOMN TPEBOXKXHOCTH CPEAH AHI] C BHICOKHM yPOBHEM MOTHBAIIMM Ha 3A0POBBIi 00pa3 KU3HH.

BoIBOABL. AutHOCHHAS MPeBONHOCI 0KA3bIBAEH BAUIHIE HA YPOBeHb MOMuUBAyuL Ha 300posve u 300posbiil 00pa3 HUHU Y AUy
C NPoPeccuonarbHbLMu 3a60Ae6AHUIMU.

KaroueBsre cAoBa: momusayus Ha 300posve U 300posvisi 00pas HKu3Hu; NPoPeccUoHaAbHble 300AeBAHUS; MPEBONCHOCHIL; Head-
MuHbIE IMOYULL; COYUAALHOE NOOABAEHUE; Y20ALHAS NPOMBIUAEHHOCID

Aasa purupoBanus: Aanuaos VLIT., Baax HU., T'yrymsuan M.A., ITanesa H.AL, Aorynosa T. A. BAusanue HeraTusHO#M adpdpex-
THBHOCTH, COLJHIAABHOTO IIOAABACHHS X TPEBOXKHOCTH HA MOTHBALIMIO HA 3A0POBbE U 3A0POBBII 00Pa3 KUHH Y PAOOTHIKOB yTOAb-
HOIl IpoMblIAeHHOCTH. Med. mpyda u npom. axoa. 2020; 60(6). http://dx.doi.org/10.31089/1026-9428-2020-60-6-354-358
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Introduction. A healthy lifestyle is one of the most effective methods of preserving health and preventing non-infectious
diseases. The mechanisms and factors that influence the formation of motivation for health and a healthy lifestyle in employees
engaged in harmful working conditions have not been sufficiently studied. The study of these mechanisms will allow us to
more effectively shape health-saving behavior.

The aim of the study is to study negative affectivity, social suppression and anxiety in the formation of motivation to maintain
health and a healthy lifestyle in coal industry workers.

Materials and methods. A survey was conducted of 75 employees of mines and sections in the South of Kuzbass with
an established diagnosis of occupational diseases, as well as 54 people who do not work in harmful working conditions
(engineering and technical workers). Surveys were conducted using the method “Index of motivation to health and a healthy
lifestyle”, the presence of personality type D was conducted using the DS14 questionnaire, the level of personal and situational
anxiety was assessed using the Spielberger — Hanin questionnaire.

Results. The level of motivation for health and a healthy lifestyle among patients with occupational diseases is significantly
lower than the level of motivation for the health of engineering and technical workers. The influence of negative reaction and
social suppression on the level of motivation for health and a healthy lifestyle was not found. The level of situational anxiety
also has no effect on health motivation. A higher level of personal anxiety among people with a high level of motivation for
a healthy lifestyle was determined.
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Conclusions. Personal anxiety affects the level of motivation for health and a healthy lifestyle in people with occupational diseases.
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AKTYaAbHOCTD. 3A0pOBBIIT 06pa3 KU3HH SBASETCS OAHIM U3
HanboAee 3¢ PeKTUBHBIX METOAOB COXPAHEHHS 3A0POBbSI U IIPO-
HAAKTUKY HeMH(EKIMOHHBIX 3260A€BaHMUI, @ ero GOpMUPO-
BaHMe TIPU3HAETCS BXHEHIIMM HallpaBAeHUEM ITPOQHAAKTUKY
[1]. OcHoBHBIE $aKTOpPB], CHIDKAIOIKE YPOBEHb 3A0POBbS Ha-
CeAeHHs], OTHOCSITCS K 00pa3y SKU3HH: HEIIOAHOLIEHHOE [IUTAHUe,
BpeAHbIe IPHUBBIYKH, HU3KAsl OTBETCTBEHHOCTD 32 COOCTBEHHOE
3AOpOBbe, HeyCBOEHHbIe NIPABUAA AUYHOM THIHEHb! U 3A0POBO-
ro o6pasa xusHu. CylecTBeHHbBIMU (GaKTOpaMy COXpaHEHHUs
3AOPOBBSL SIBASIFOTCS. COLJIAABHO-9KOHOMUYECKIE: YPOBEHb 00-
Pa30BaHMUs, AOXOAOB, COITMAABHBIN CTATYC, COIIHAABHOE OKpY-
KeHHe, HaAnune cBO60AHOTO BpeMenn |2]. Baxueiimnm ¢ax-
TOPOM IIPUBEPXKEHHOCTH 3A0POBOMY 00pasy >KU3HHU SBASETCS
HaAMYKe MO3UTHUBHBIX IjeAe B )KH3HM, 3HAHHUE H BbIIIOAHEHHE
NPaBUA AMYHOM I'UTHEHbl, MEHTAAMTET 3AOPOBbS, CBA3AHHbIE C
popMUpOBaHHEM YCTOMYMBOM BHYTPEHHEH MOTUBAIMH HA 3A0-
posbe [3]. DopMupoBaHUe MOTHBALMK HA COXpAHEHHE 3A0PO-
BbS PACCMATPUBALTCA KaK B MHHAUBHAYAABHO-IICUXOAOTHYECKOM
acriexre [4,5], Tak u B acTieKTe roCyAapCTBEHHOTO PEryAUpOBa-
Hud [6]. YipasaeHne MoTHBaLMell Ha COXpaHEeHHe 3A0POBbS He
TOABKO NPU3HAETCS METOAOM IEPBUYHOM MPOPUAAKTUKH, HO
TAIOKe UCIIOAB3YeTCA B KA4eCTBe TePallMH U BTOPHYHOM IIpOPH-
AAKTUKU XPOHUYECKUX HeMHQEKIMOHHbIX 3a60aeBanuii [7-10].
HemHBorouncaeHHbIe HCCAGAOBAHMSA MOTHBAIIMU HA 3A0POBbE ¥
PaOOTHIIKOB, 3aHSTHIX BO BPEAHDIX YCAOBHUSIX TPYAQ, IIOKA3bIBAIOT
A€32AANITHBHBIN TUII OTHOLIEHHS K 60AE3HH U OTCYTCTBHE MOTH-
BaIlMH IAIIMEHTOB Ha MOAAEPIKAHHe CBOEro 3A0pOBbs [11,12] ,
a TaKoKe CYIeCTBeHHOe BAMSHYE IIPUBEPXKEHHOCTH 3A0POBOMY
00pasy >KH3HH Ha PaCIpOCTPAHEHHOCTb U TeYeHHe COMATHYe-
ckux 3a60AeBaHuil [ 13,14], 4T0 AMKTYeT HeOGXOAMMOCTD H3yde-
HYS GaKTOPOB, BAUSIONIMX Ha YPOBEHb MOTHBAIIMHU Ha 3A0POBbe
U 3A0pOBbIi 00pa3 XU3HM.

ITean nccaepOBaHMS — HU3yYeHHe HETAaTUBHOM adpeKTHB-
HOCTH, COIJHAABHOTO IIOAAQBAGHHSA U TPEBOXHOCTH Ha GOPMHU-
pOBaHHe MOTHBAIIMH Ha COXpPaHeHMe 3AOPOBbS U 3AOPOBLIH
00pa3 XU3HU ¥ pabOTHUKOB YTOABHO IIPOMBIIIAEHHOCTH.

Marepuaast u MeToAbl. [IpoBepeHo aHKeTHpOBaHUE 75
PabOTHUKOB YTOABHOMN MPOMBIAEHHOCTH (IMAXTHI U paspe-
3Bl OTKPBITO# AOBBINH YTASL) C YCTAaHOBAGHHBIMH AHATHO3AMH
npodeccuoHaAbHBIX 3a60AeBanuUil (podeccroHabHbIe 3260-
AeBAHHS OTIOPHO-ABHIATEABHOTO AIIAPaTa, IepudepuiecKon
HEPBHOM CHCTEMBbl, IIbIA€Bas TATOAOTUS ACTKHX) B BO3pacTe
0T 39 A0 66 AeT, My>XXYHHBI COCTAaBHAH OCHOBHYIO 4aCTb 06-
caepoBaHHbIX. Kaacc ycaoBuit Tpyaa 06caepoBanHbx — 3.3,
3.4, ocHOBHbIE HeOAATONPUATHBIE IPOH3BOACTBEHHbIE daK-
TOpPBI — BO3AEHCTBHE a9pPO30A€H NpeuMyljeCTBeHHO Qu-
OpOreHHOTO AEHCTBHUS, OOWIast ¥ AOKAAbHASI BUOPALHS, LIYM,
HeOAaTOIPHUSTHBIN MUKPOKAUMAT, TSDKECTb TPyAd. Boaee
HIOAOBMHBI IIPUHSABIIMX y4aCTHE B AAHHOM HCCAGAOBAHUH —
PabOTHHKY C BHICIIMM U CpeAHEeTeXHHIeCKUM 00pa3oBaHeM
(52%). B rpynny cpaBHenus BomAu 62 paboTHHKA, He 3aH5-

Thle HEMOCPEACTBEHHO BO BPEAHBIX YCAOBHSX Tpyaa (Kaacc
ycaoBu# Tpyaa 1, 2), BO3pacT oT 27 A0 67 AeT, BbICllee U
cpeaHeTexHH4YecKoe obpasoBanue y 73,8% 06cAaeAOBaHHBIX.
Omnpocsl TpOBOAMAKCH TIO MeToAHKe «HHAeKC MOTHBAITMU
K 3A0POBBIO U 3A0POBOMY 00pasy XU3HH>, pa3paboTaHHOM
C.A. Aepsbo u B.A. Slceunbim [15]. ABTOpBI MeTOAMKH HC-
XOAST U3 MOHMMAHHS OTHONIEHHS K 3A0POBbIO KaK CAOX-
HOMY IICHXOAOTHYECKOMY peHOMEHY, IPOABASIOMEeMycs B
OIIPEACACHHOM THIle dMOLMOHAABHOTO pearvpoBaHus, Io-
3HABAaTEAbHBIX HHTEPECOB, OPHEHTAIMU Ha IIPAaKTHYECKYI0
ASTEABHOCTD, a TAK)XKe HAIPAaBACHHOCTH AMYHOCTH Ha CO-
ITMAABHO 3HAYMMBbIE IOCTYIIKH B cdepe XKUIHeACATEAbHOCTH,
CBSA3aHHOM CO 3A0pOBbeM. B cOOTBeTCTBHY C 3TOM KOHIeNIH-
eif, B TeCTe BBIAGACHBI YeThIpe ITKAABL: IMOLMOHAABHAS, TIO-
3HABaTeAbHAd, IPAKTHYECKASA U IIKAAA IIOCTYNKOB. YpOBeHb
OTHOIIEHHMS K 3A0POBDBIO OIPEACASeTCS IO MHTeIrpaAbHON
IIKaAe, BKAIOYAIONed 3MOIIMOHAABHYIO, IIO3HABATEABHYIO,
TPaKTHYECKYIO YACTH, a TAKKe MIKAAy NOCTYTKoB (Taba. 1).

Haawnyre Tuma AMYHOCTH A IPOBOAHAOCH C IIOMOIIBIO
onpocuuka DS14 [16], KOTOpBIL COCTOUT M3 ABYX MOAMIKAA,
COAEpXKAIUX 10 7 BOIIPOCOB, OI}eHUBAIONIUX HEraTHBHYIO ad-
QeXTUBHOCTD (NA) u conpaabHoe nopasaerue (SI). OTser Ha
KXABII BOIIPOC oleHuBaAcs 6aaramu ot 0 po 4. Ilpu 3Hage-
HISIX >10 62AAOB 110 KQXKAOH U3 IIOAIIKAA AUATHOCTHPOBAAOCH
HAAMYHe TUIA AUYHOCTH A. YpOBeHb ANYHOCTHOM M CHUTYa-
THBHOM TPEBOXXHOCTH OII€HHBAACS IIPU IIOMOIIU OIPOCHHKA
Cnuabeprepa — Xanuna, cymma 6aanoB MeHee 30 oreHu-
BAaAaCh KaK HH3Kas TPEBOXHOCTD, OT 31 a0 45 — ymepenHas
TPEBOXHOCTb, 46 11 00Aee — BBICOKasI TPeBOXHOCTb. OIpOChI
IIPOBOAHAKCh C HHPOPMUPOBAHHOIO COTAACHS 0OCAEAYEMbIX.
CrarucTideckas OIeHKa Pa3HHIIBI MeXAY GaKTUIECKHIMU AAH-
HBIMHU U TEOPETHIECKHM OXHUAAHHUEM IPOBEACHA C UCIIOAB3O-
BanneM xu-kBaapara (x2) [lupcona (Taba. 2).

PesyabTaTnl. B rpynme onpomeHHbIX pabOTHHKOB YTOAb-
HOI IIPOMBIIIACHHOCTH, ¥ KOTOPBIX AMarHOCTHPOBAHBI Ipodec-
CHOHaABHBIE 3200AeBaHMs, OTMeYaeTCsI IPe0OAAAAHIE YPOBHS
MOTHBAIIMH Ha 3A0POBbe HIDKe CpeAHero yposHs. B rpymme
PabOTHHKOB, He 3aHATHIX BO BPEAHBIX YCAOBISIX TPYAR, CyLlje-
CTBEHHO [IPE0OAAAAIOT AUILIA C DOAe€e BBICOKIM YPOBHEM MOTH-
BaLjMH Ha 3A0POBbE U 3A0POBbIil 06pa3 KU3HH.

AHaau3 pesyAbTaToB O0TBeTOB onpocHuka DS14 mokaszaa
OTCYTCTBHE CTATUCTHYECKU 3HAYMMbIX Pa3AMYHI BO BCTpeyae-
MOCTH AHI} C BbIpakeHHbIM THIIOM A, (AUCTpecc TuIT) B rpymme
PabOTHHKOB € IPOPeCCHOHAABHBIME 3300A€BaHISIMU U IPYIIIIE
PabOTHHKOB, He 3aHATHIX BO BPEAHBIX YCAOBHSX TpyAd. Ipym-
I1a pabOTHUKOB € IIPOeCCHOHAABHBIMU 3a00A€BAHUAMH ObIAA
paspeAeHa Ha IPYIIITY C ypOBHEM MOTHBALIU Ha 3A0POBbe HH-
e CPeAHero ypoBHS M TPYIITy C ypOBHEM MOTHBAIMH BBIIIe
cpepnero yposua. Cpeau HaleHTOB ¢ NpO¢$eCcCHOHAABHBIMU
3a60AeBaHHMSAMH C YPOBHEM MOTHBALIMH Ha 3A0POBbe HIDKe
CpeAHeH pacIIpOCTPaHEHHOCTb AUCTPECC TUIIA He OTAUYAAACH
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CYIIeCTBEHHO OT TaKOBOM B IpyIIIle C yPOBHEM MOTHBAIIUH BbI-
IIe CPEAHEro yPOBHA.

OrreHKa ypOBHS TPEBOKHOCTH [IOKA33Ad HEKOTOPOe Ipeod-
AAAQHME AHUI] C YMEPEHHOH U BBICOKOM CHTYalJMOHHOM TPeBOX-
HOCTBIO CPeAU PAOOTHHKOB, He 3aHSATHIX BO BPEAHBIX YCAOBHSX
TpyAa. CpeAH MAIHEHTOB ¢ MPOYECCHOHAABHBIMI 3200A€BAHISIMI
CHTYAIOHHAS TPEBOKHOCTB Yallle BCTPEYAETCS] CPEA AMIT C boAee
HUBKIM yPOBHEM MOTHBALIMA Ha 3A0POBbIT 06pas usHH (TabA. 3).

CrarucTuyecky 3HAYNMO HPeOOAAAAIOT AMIIA C BBICOKHM
YPOBHEM AMYHOCTHOM TPEBOXHOCTH B IPYIIe MHXXEHePHBIX
paborrukos. Cpealt pabOTHHKOB C IPOPEeCCHOHAABHBIMIE 3300-
A€BAHMSIMHU OOA€e BBICOKHE YPOBHH AHYHOCTHOM TPEBOXHOCTH
B IPYIIIe C BBICOKUM YPOBHEM MOTHMBALIUM HA 3AOPOBBII 00pa3
JKU3HH, HO Pa3AMMHe CTATHCTHYeCKH HEAOCTOBEPHO (Taba. 4).

O6cysxaenne. Bricoxas pacIpOCTPaHEHHOCTD AUI] C HUSKHM
ypOBHeM MOTHBAIIUH Ha 3A0POBbE M 3A0POBbIH 00Pa3 KUHHU
CpeAl PAOOTHHKOB YTOABHOM IPOMBIIIAEHHOCTH C IPOdeccHo-
HAABHBIMH 3200A€BAHWSMU BBISBACHA B IIPEABIAYLINX PabOTaX,
TaKOKe ONPEAEAEHA BOXHAS POAb AMOLMOHAABHOTO KOMIIOHEHTA
MoruBaruu [12]. B panHO# pa6oTe mpocaexeHa B3anMOCBSI3b
TPEBOXXHOCTH, ICHXOAOTHYECKOTO THIA A 1 MOTHBALIMH HA 3A0-
poBbIit 06pas skusHu. Tlcuxoaorudeckuit A Tun (AMCTpeccopHbIit)
BBIAGACH OTHOCHTEABHO HEAABHO IIPH MCCAEAOBAHHMH OOABHBIX C
HIIeMUIECKOl OOAE3HBIO CepALIA. DTOT IICHXOAOTUYECKHUI THII
XapaKTepU3yeTcsl HeraTUBHON adpPeKTUBHOCTHIO, CTPEMAEHHEM
BHAETDH BO BCEX COOBITHSX HETATHBHYIO OKPACKY, HEUTO IIAOXOE,
yTpOKaolljee IIPUBBIHOMY O0PA3y SKU3HI AAHHOTO MHAHBHAQ,
CTpeMAEHIEM BHIPAKATh HEAOBOABCTBO KPYTOM OOIIEHELs 1 COOBI-

Tab6aumna 1 / Table 1

PacnipepeseHne paGoTHHKOB YITOABHOM NPOMBIIIACHHOCTH C MPOPeCCHOHAAPHBIMU 3200AeBaHAAME U PaGOTHHKOB, He
3aHSATBIX BO BPEAHBIX YCAOBHSX TPYAQ, IO HHTErPaAbHOI MKaAe TecTa «MHAEKC MOTHBAIIUH K 3A0POBBIO H 3A0POBOMY
00pasy Ku3HH>»

Distribution of employees of the coal industry with occupational diseases and employees who are not employed in harmful work-
ing conditions, according to the integral scale of the test "Index of motivation to health and a healthy lifestyle"

YpoBeHb MOTHBALH HA 3A0POBBIA 00Pa3 XKHU3HA
I'pymna HIDKE CPeAHEro BBIIIIE CPEAHETO
A6c¢. xoanaectBo | Ilpoment | A6c. koamuectso | [Iponent
PabOTHUKH YTOABHON IPOMBIIIAEHHOCTH € IPO(ECCHOHAABHBIMU 3a- 40 53,3 35+ 46,7
60oAeBaHMAMH N-75
PaboTHUKY, He 3aHSTHIE BO BPEAHBIX YCAOBHSX TPYyAd N-62 12 19,4 50** 80,6
IMpumeuanue: cTaTHCTHYeCKask 3HAYUMOCTb: * — p<0,005.
Note: statistical significance: * — p<0.005.
Tabauma 2 / Table 2

Pacnpepesenne pabOTHHKOB YTOABHOI IPOMBIIIAEHHOCTH C PO ECCHOHAABHBIMHA 3200AeBaHHAMA U PAGOTHAKOB, He
3aHATHIX BO BPEAHDIX YCAOBHSX TPYAQ, o A (AHCTpecc) THITy pearnpoBaHus

Distribution of workers in the coal industry with occupational diseases and workers who are not employed in harmful working
conditions by D (distress) type of response

A THI IO HeraTMBHOM A THI IO conuaAbHOMY
I'pynma adppeKTHBHOCTH TIOAQBACHHIO
A6c. xoandectBo | ITponenr | A6c. xoanuectso | Ilponent
PabOTHHKY YrOABHOM IIPOMBIIIAEHHOCTH € IIPOeCCHOHAABHBIMHE 3a- 17 29,8 35 61,4
6oaeanmamu (n=57)
PabOTHHKH yrOABHOM IPOMBIIIAEHHOCTH C yPOBHEM MOTHBALIMH BbI- 10 40,0 16 64,0
me cpeanero (n=32)
PabOTHHKH yTOABHOM IPOMBILIACHHOCTH C YPOBHEM MOTHBALIUHU HH- 7 21,9 19 59,3
xe cpearero (n=25)
PabOTHUKHY, He 3aHATHIE BO BPEAHBIX YCAOBHSX TpyAa (n=47) 19 404 24 51,0
Tabauna 3 / Table 3

Pacnpepesenne pabOTHHKOB YTOABHOI IPOMBIIIAEHHOCTH C PO eCCHOHAABHBIMHA 3200AeBaHHAMHA U PAGOTHHKOB, He
3aHATHIX BO BPEAHBIX YCAOBHSAX TPYAQ, II0 YPOBHIO CHTYaIlHOHHOH TPEeBOKHOCTH

Distribution of employees of the coal industry with occupational diseases and employees who are not employed in harmful
working conditions by the level of situational anxiety

I YMepeHHbI 1 BHICOKHIT YPOBHH CHTYaIHOHHO TPEBOKHOCTH
pymma Aéc. ITponenr
Pa6OTHHKH YTOAbHO# IIPOMBIIACHHOCTH C IPO(ECCHOHAALHBIMH 1 16.4%
saboaepanmamu (n=67) ’
Pa6OTHHKH yTOABHO} MPOMBIAEHHOCTH C YPOBHEM MOTUBALUH 3 9.1%
Bhile cpeaero (n=33) ’
Pa6OTHHKH yTOABHO} MPOMBIACHHOCTH C YPOBHEM MOTUBALUH 8 23.5%
HmKke cpeanero (n=34) !
Pa6oTHNKY, He 3aHATbIE BO BPEAHDIX yCAOBUSX Tpyaa (n=42) 10 23,8%
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Tabauna 4 / Table 4

PacnipepeseHne pabOTHHKOB YTOABHOJ IIPOMBINIACHHOCTH C PO eCCHOHAABHBIME 3200A€BaHUSIMH U PaOOTHHKOB, He
3QHSATHIX BO BPEAHBIX YCAOBHSX TPYAQ, II0 YPOBHIO AMYHOCTHOH TPEBOXKHOCTH
Distribution of employees of the coal industry with occupational diseases and employees who are not employed in harmful

working conditions, according to the level of personal anxiety

I'pynma Bpicokuii ypoBeHb ANYHOCTHOH TPEBOXKHOCTH
A6c. KOAHIeCTBO IIponenr
PabOTHUKY YTOABHO} IPOMBIIACHHOCTH C POdecCHOHAABHbIMY 3a60aeBanmsamu (n=55) 19* 34,5
Pa6oTHIKY YTOABHO# IPOMBIIIACHHOCTH C YPOBHEM MOTHBALH Bbiiiie cpearero (n=22) 9 40,9
Pa6OTHUKY YTOABHOM IPOMBIIACHHOCTH C YPOBHEM MOTHBALMHU HIDKe cpeatero (n=33) 10 30,3
PaboTHHUKH, He 3AHATHIE BO BPEAHBIX YCAOBHAX TpyAa (n=39) 24* 61,5

Ipumedanue: craTucTHYecKas 3HaduMoCTb © — p<0,01.
Note: statistical significance * — p<0.01.

THSIMH, KOTOpbIE €r0 OKPY>XaloT. AAS THITA A XapaKTepHO TaloKe
COIMAAbHOE TIOAAQBACHME, CTPEMAEHIE OTAAAUTDCS OT COLIUyMa B
KPYT'Y TaKHUX e HeAOBOABHDIX KM3HBIO MHAMBUAOB [ 16]. B psiae
nccaepoBanmil [ 17-19] BoisBaeHa 60Aee BHICOKAS YaCTOTA Pas-
BUTHS aT€POCKAEPO3a Y MAL[UEHTOB C IICUXOAOTUYECKUM THUIIOM
A. BoipeasieTcss ABa OCHOBHBIX MEXaHM3MA PEAAN3aIUM AQHHBIX
3¢ ¢exToB THIa A: MOBBIIEHHAS CTPECC-IyBCTBUTEABHOCTD STHUX
AIOA€l U IIOBepeHueckue ocobenHocTH. K moBeaerueckum oco-
OEHHOCTSIM OTHOCSTCS OTPHLIATEAbHbIE SMOLIUH H COLMAABHOE
IIOAABA€HUE, YTO IPUBOAUT K MTHOPHPOBAHHIO BPAYeOHbIX PeKO-
MEHAQIIMI [0 ACYCHHUIO U MOAMQUKALIII o6pa3a SKU3HU, HU3KOH
IPUBEPKEHHOCTU AeYEHHIO, TPOPHAAKTHKE U PeaOHAUTALIH.
B panHOM HCCcAGAOBaHUM He YAAAOCH BHISBUTD B3AUMOCBS3b MEXAY
PAaCIIPOCTPaHEHHOCTbIO AAHHOTO TICHXOAOTHYECKOTO THIIA K MO-
THBaIKell Ha 3A0POBbe U 3A0POBBIIT 00Pa3 JKH3HM.

Cpeart pabOTHHKOB YTOABHOJ HPOMDIIIAEHHOCTH C IIPO-
{eccHoHaABHBIMY 3200A€BAHISIME BBISIBACHBI 0OA€€e HH3KHUE I10-
Ka3aTeAM AMYHOCTHOHM TPEBOXXHOCTH, YeM B IPYIIIIe CPaBHEHIs,
IIpUYEM AMIIA C 60Aee BBICOKOM MOTHBALIAEH Ha 3A0pPOBbE UMEIOT
OoAee BBICOKIE [IOKa3aTEAN ANMHOCTHOM TpeBOXXHOCTH. Paborsl,
HOCBSIIeHHbIe U3Y4eHNIO B3aMMOCBA3H TPEBOXHOCTHU M IIPHU-
BEp)KEHHOCTH 3A0POBOMY 00pa3y >KU3HH, IPOBEAEHDI B OCHOB-
HOM IIPH OIIPOCEe CTYAGHYECKOH MOAOAEKH. Bpicokuil ypoBeHb
AMYHOCTHOM TPEBOXHOCTH CBSI3aH C O0Aee BBICOKOM YaCTOTOM
$aKTOpoB prcKa HeMHPEKIMOHHDIX 3a60AeBanuit [20], mpu us-
Y4EHIH Pa3AMIHbIX ACTEPMIHAHT 3A0POBOT0 00Pa3a XKU3HH OITpe-
AEAGHbI Pa3AUYHbIE YPOBHH TPEBOXXHOCTH, CBOMCTBEHHbIE STHM
petepmuHanTaM [ 21 ). OcofeHHOCTH TPyAR paGOTHIKOB YTOABHOM
HPOMBIIIACHHOCTH, CBA3aHHbIe C PU3MIECKMMH 1 IICUXHYECKMMHU
Ieperpy3KamMu, BOSMOXXHOCTBIO Pa3BUTHS aBaPUMHbBIX CUTYAIMI
C YIpO3OI AAS XKM3HH PAOOTAIOLIMX, CO3AAIOT YCAOBHS AASL T1O-
BBIIIEHHOTO PACKA PA3BUTHS ICUXMYECKIX PACCTPONCTB [22,23].
Bo3MosKHO, YTO HaAUYKE OTHOCHTEABHO HU3KOTO YPOBHS AMMHOM
TPEBOXHOCTHU SBASETCS OAHMM M3 3alIUTHBIX MEXaHU3MOB IIpH
AAMTEABHOI paboTe BO BPEAHBIX H OIIACHBIX YCAOBHUSIX. BeposiTHo,
HU3KUI1 yPOBEHb MOTHBALIMI HA 3A0POBBIIT 00pa3 XHU3HK TaKKe
MO>XET OBITh CBA3aH C AOATOBPEMEHHOM IICUXMYECKOM apAANITaL[eH
K OIIACHBIM YCAOBISIM Tpyad. HeobxoanMbl pasbHefimze Hccae-
AOBAHHS IO OLIEHKe U YIIpaBAeHKeM MOTHBALell Ha 3A0pOBbe Y
PabOTHIKOB YTOABHOH IIPOMBIIIACHHOCTH.

BriBoabI:

1. Cpedu pabomuuios y20AvHOTL NPOMbIUAEHHOCTU C HPO-
PeccuoHarbHbLMU 3A00A6AHUIMU OMMedaemCs 00Aee HUSKUT
yposeHv momusayuu Ha 300posvlii 00pAa3 Hu3Hu no cpasHe-
HUIO ¢ MOMUBAYUETl PAOOMHUKOS, He 3AHAMbLX B0 BPEOHbLX
ycA08uUsx mpyda u He cmMpadanuyux npoPeccuoHarbHbLMU
3aboAesanusmu.

2. HezamusHas addexmusHocms, coyuabroe nodasaeHue
U CUMyamusHas MpesoyHOCMy He 0KA3bleaon CyuyeceenHozo

BAUSHUS HA YPOBEHb MOMUBAYUL K 300p08OMY 06pA3Y HUHU Y
PABOMHUKO8 Y20AbHOTL NPOMBILUAEHHOCHI C NPOPECCUOHANLHIMU
3a60Ae8aHUIMU.

3. BoLsgAeHa 83aumoces3b AUHHOCHTHOLL MPEBONCHOCILL U MO-
musayuy Ha 300posve 1 300posuiti 06pa3 Hu3HU.
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Ouegma BAWSIHHS Ha 3A0POBbe HaceAeHHsI BBIOPOCOB MPOKATHOT'O MPON3BOACTBA METAAAY PTHYECKOTO
KOMOHHaTa
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Beeaenne. Passurue B 1. HoBoxysHenke KeMepoBckoit 06AaCTH MeTaAAypPrHYeCKOI IIPOMBIIIACHHOCTH IPHBEAO K CAOXKHOM
aKoAorudeckoit curyaruu. OnpeaeseHre B3AUMOCBSI3H MeXAY BO3AEHCTBHEM aTMOCHEPHBIX BHIOPOCOB K COCTOSIHHEM 3A0PO-
BbsI HACEACHHS Ha OCHOBE METOAOAOTHH OLIEHKH PUCKA SBASETCS AKTYAABHON POOAEMOIT THTHEHDL.

ITeAb HCCAAOBAHHSA — AQTh OIIEHKY PHCKA HAPYIIEHHS 3A0POBbs HACEACHHS OT BHIOPOCOB IIPOKATHOTO IIPOM3BOACTBA Me-
TAAAYPIU4ECKOTO KOMOKHATA.

MarepuaAbl H MeTOADBL B paboTe HCIIOAB30BAAKCH AAHHBIE TOMA IPEACABHO AOITYCTUMBIX BbIOpPOCOB mpeanpusTus. Pacyers:
MaKCHMAABHBIX Pa30BBIX M CPEAHETOAOBBIX KOHIIeHTPAIHH 3aT PA3HAIONINX BENIECTB IPOBOAMAKCH C HCTIOAb30BAaHKEM IIPOTPaM-
Mbl «DKOmnenrp-CranaapT>. BblAM paccUMTaHBI PHCKU AASL 3A0POBbSI HACEACHHS, KOTOpPbIe CPABHUBAAKCD C IIPUEMAEMBIMU
sHaveHmsIMI. Taxoke B paboTe GBIAN OIpeAeACHBI 3HAYEHHS] yPOBHEN PUCKOB C y4eTOM $pOHOBBIX KOHIJEHTPAIHIL.
Pesyanrarsl. BriaBAeHbI IPHOPUTETHbIE 3aTPS3HAIONIE BeI[eCTBa: TPHOKCHA ArKeAes3a, AMOKCHA a30Ta, OKCHA a30Ta, AUOK-
CHA Cepbl, OKCHA YTACPOAR, Gens(a)nupen. OnpeaeAeHb! MAKCHMAABHbIE PA3OBble U CPEAHETOAOBbIE KOHIIEHTPALUH BELeCTB
II0 BBIOPAHHBIM PACUETHBIM TOYKAM, BHISBACHO IIPEBbIIIEHHE IIPEACABHO AOITYCTHMO KOHILIEHTPALMK ¥ TpHOKcHpa AKe-
Ae3a. YDOBHHU PHCKOB HEMEAACHHOTO AEHCTBHS paBHbI HyAlo. HanboAbuiie ypoBHE PHCKOB XPOHHUECKOM HHTOKCHKAIIUH,
BBIP@XEHHBIE B AOASIX OT EAVHHIIBI, HAOAIOAAIOTCSL OT BO3AEHCTBHUSI TPHOKCHAA ArDKeaesa (0,004—0,043) M AMOKCHAQ a30Ta
(0,001-0,012). MakcHMaAbHbIHl CyMMApPHbIN YPOBEHb PHCKOB XpoHHYecKoil uaTokcukaruu (0,012) HabAIOAAeTCS B TOUKe
BO3AEHCTBUS KOHIIEHTpALHit N 3 OT BAMSHHUS AHOKCHAQ a30Ta, YTO OOYCAOBACHO OAMBKHM PaCIIOAOXKEHHEM MCTOYHHKOB 3a-
rpasHeHus. KaHIlepOreHHBIN PHCK OT BO3AEHCTBHUA 6eH3(a)nnpeHa HAXOAMTCA B IIPEACAAX OT 1x10°% p0 9x10°8 (B AOASIX OT
eauHnnp). CyMMapHble 3HaYeHUs KAHLIePOTEHHOTO PHCKA M PHCKA HEMEAACHHOTO AeHCTBHS HAXOAATCS HIDKE YPOBHS LIPU-
€MAEMOTO PHCKa. B ceMy TOUKaX BO3ACHCTBIA KOHIIEHTPAIMI CyMMapHble 3HaYeHHUs PUCKA XPOHNIECKOH HHTOKCHKAIIMH pe-
BBINIAIOT MpHeMAeMbIi yposenb B 1,10-3,45 pasa.

Hauboapmuit ypoBeHb pHCKa HEMEAACHHOTO AEFICTBHS C y4eTOM (POHOBBIX KOHIIEHTPAIIMH HAOAIOAAETCS OT ACHCTBHS OK-
cuaa yraepopa u 6ens(a)nupena. KaHueporeHHslit puck NpeBblliaeT IPHeMAEMblil ypoBeHb B 6-12 pas. Puck xpoHudeckoit
HHTOKCHKALIMK C y4eToM GOHa IpeBbIlIaeT mpueMAeMblil yposeHb. Hanboabiire cymMmMapHble ypOBHY PHCKA XapAKTEPHBI AAS
Kysnenxoro paitona r. HoBoxysnernxka.

3akarouenne. AmmocPeprvie 8b10pocl NPOKAMHO20 NPOU3BOOCHIBA MEMALAYPUHECKO20 KOMOUHAMA BHOCIIN 6KAAD 6 3azps3Henue
ammocdepHozo 8030yxa 20p00d, Y8eAUHUBAS PUCK XPOHUHECKOTL UHIMOKCUKAYUL.

KaroueBbIe CAOBa: npokamuoe npoussoocmso; mMemarrypeuteckusi KomMOUnam; ammocPepruie 8l0poCcsl; 3azp3HsIOUle Belye-
CMea; PoHOBbIE KOHYEHMPAYUL; OYeHKA PUCKa A 300posbs
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Assessment of the impact on the health of the population of emissions from rolling production
of a metallurgical plant
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Introduction. The development of the metallurgical industry in Novokuznetsk, Kemerovo region, has led to a difficult
environmental situation. Determining the relationship between exposure to atmospheric emissions and the health of the
population based on the risk assessment methodology is an urgent hygiene issue.

The aim of the study is to assess the risk of health problems from emissions from rolling production of a metallurgical plant.
Materials and methods. We used data from the volume of maximum permissible emissions of the enterprise. Calculations of
maximum single and average annual concentrations of pollutants were carried out using the program “ECOcenter-Standard”.
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Public health risks were calculated and compared with acceptable values. The work also determined the values of risk levels
taking into account background concentrations.

Results. Priority pollutants were identified: diiron trioxide, nitrogen dioxide, nitrogen oxide, sulfur dioxide, carbon monoxide,
benz(a)pyrene. The maximum one-time and average annual concentrations of substances at the selected calculation points
were determined, and the maximum permissible concentration of diiron trioxide was found to be exceeded. Immediate action
risk levels are zero. The highest risk levels of chronic intoxication, expressed as a percentage of a unit, are observed from
exposure to diiron trioxide (0.004-0.043) and nitrogen dioxide (0.001-0.012). The maximum total level of risks of chronic
intoxication (0.012) is observed at the point of exposure to concentrations #3 from the influence of nitrogen dioxide, which
is due to the close location of pollution sources. The carcinogenic risk from exposure to benz(a)pyrene ranges from 1x10°* to
9x10° (as a fraction of a unit). The combined values of carcinogenic risk and immediate action risk are below the acceptable
risk level. In seven points of exposure to concentrations, the total risk of chronic intoxication exceeds the acceptable level
by 1.10-3.45 times.

The greatest risk of immediate action, taking into account background concentrations, is observed from the action of
carbon monoxide and benz(a)pyrene. The carcinogenic risk exceeds the acceptable level by 6-12 times. The risk of chronic
intoxication, taking into account the background, exceeds an acceptable level. The highest total risk levels are typical for the
Kuznetsky district of Novokuznetsk.

Conclusions. Atmospheric emissions from rolling mill production contribute to air pollution in the city, increasing the risk of chronic
intoxication.

Keywords: rolling production; metallurgical plant; atmospheric emissions; pollutants; background concentrations; health risk
assessment
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Bseaenne. [opHO-MeTaAAyprudecKas IpOMBIIACHHOCTD
KeMepoBckoit 06AacTH SBASETCS OAHOMN U3 6a30BBIX OTpac-
Aell 9KOHOMUKY PerroHa, Ha ee AOAI0 IIPUXOAUTCS 0KoA0 20%
Bceil mpombimAeHHOM popykuun [ 1]. [lpu sToM MeTaayp-
TUYecKHe IPEATIPUATHS ABASIOTCS. KPYITHBIMA HCTOYHAKAMH
BBIOPOCOB B aTMOC(ePy, BOAOEMBI H II0YBbI, OKasbIBas HeOAa-
TONPHATHOE BO3ACHCTBHE HA 3A0POBbe HaCEACHHUS IPOMbIII-
AeHHO-yp6aHH3HpPOBaHHBIX Teppuropuit [2,3]. BoissaeHo,
9TO CPeAH CTALMOHAPHBIX HCTOYHHKOB 3arps3HEHUs aTMOC-
depHOro Bosayxa MeTaaryprudeckre npeanpustus Kys6acca
BHOCSIT MAKCHMaAbHBIH BKA2A (A0 79%). OcHOBHBIMY 3arpss-
HSIOIMMH BeljeCTBAMH SBASIOTCS OKCHABI a30Ta (IpeBblie-
HHe IpeAeAbHO Aomyctumoit KongerTpanun (ITAK) B 3,7
pasa), mbiab 1 caxa (npesbunenne IIAK B 1,5 pasa), 6ens(a)
nupen (npessunenne [TAK B 14,7 pasa), a Takke OKCHABI Ce-
poL B yraepoaa [4].

3arpssHeHre aTMOCPEPHOTO BO3AYXa MHOTHMHU HCCAE-
AOBATEeASIMU OLLeHMBAETCsS KaK OCHOBHOI QakTOp Cpesl,
$OPMUPYIOIHIL PHCK AAS 3AOPOBbS HACEACHHS, IPOKUBAI0-
Iero Ha yp6aHN3HPOBAHHbIX TEPPUTOPHUSX, TAK KAK Ha IO
AOAIO IPUXOAUTCA A0 90% Bcex 3arpasHAmMUX $aKTOPOB
[5,6]. Ouetka n aHAAU3 PUCKA AASL 3AOPOBbS HACEACHHS
OT BO3AEHCTBUS $aKTOPOB OKPYXKAIOIIel CPeAB SBASLET-
€A aKTYaAbHOM HAay4HO-TIPaKTUYECKOM 3apayedl BO MHOTHUX
cTpanax [7-12].

Passurre B . HoBokysHenke KemepoBckoit o6aacTu Me-
TaAAYPIUYECKOI IPOMBIIIACHHOCTH 00YCAOBACHO GAMSKHIM
PACIIOAO)KEHHEM YTOABHBIX H 5KEAC30PYAHBIX MECTOPOXKACHHIL.
AASL IPEATIpUATHIL TOPOAA XaPAKTEPHO COCPEAOTOUEHHE 60AD-
IIOTO KOAMYECTBA CTALMOHAPHBIX HCTOYHIKOB aTMOCQepHBIX
BBIGPOCOB Ha OTPAHUYeHHOI TeppuTopu. Mcropuaecku Ho-
BOKY3HELK CTPOMACS M Pa3BHBAACS OTAGABHBIMH PailOHAMH,
B HACTOSIIee BPeMs JKUABIE PailOHBI PACTIOAATAKOTCS MEXAY
TPOMITAOLIAAKAMH OTACABHBIX IIPeATIpUsTHIL. Banskoe pacrio-
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AOXKEHIe CeAMTeOHBIX M IIPOMBIIACHHBIX TEPPUTOPHIT OIpe-
AeAseT BBICOKYIO BEPOATHOCTDb KOHTAKTa HACEACHHS C 3arpsi3-
HAOmMUMY BemectBamu [ 13,14].

ITeAb mccAGAOBaHHA — AATh OLEHKY PHCKA HapyIIeHHs
3AOpOBbsi HaceAeHus I. HoBOKy3HeIlka OT BEIOPOCOB IPOKAT-
HOTO IPOU3BOACTBA METAAAYPIHYECKOTO KOMOKMHATA.

Marepnast 1 MeTOAbI. B paboTe GbIAM HCIIOAB30BAHEI
AQHHbIE TOMA IIPEAEABHO AOIYCTHMbIX BEIOPOCOB IIPOKATHOTO
IIPOM3BOACTBA METAAAYPIHYeCKOro KOMOMHATA, KOTOphIe CO-
AEpIKaT XapaKTePUCTHUKU BHIOPOCOB M MCTOYHHUKOB. AAST OIfeH-
KM PaCIpOCTPAHEHHs M BO3AEHICTBHS aTMOC(EPHBIX BEIOPOCOB
OBIAO BBIOPAHO 15 pacueTHBIX TOUEK BO3AEHCTBIS KOHIIEHTPa-
it (TBK) B pasaMdHbBIX pailoHaX FOPOAA, HACEACHHE KOTOPO-
ro cocrasasieT 0koA0 550 rric. yesoBek. TBK Bri6upaswcs B
COOTBETCTBHH C PO30i BETPOB, COTAACHO KOTOPOI Ipeobaa-
AQIOLHM SABASETCS FOTO-3aIlaAHOe HampaBAeHue. Jopo pacro-
AO>XEH Ha XOAMECTOH paBHHHE, PACYACHEHHOH AOAHHAMMU PeK
Tomb, Korpoma u Aba 1 oxpysxeHHO# oTporamu Caaanpckoro
kpsoxa u Kysnerkoro Asaray.

PacyeThl MaKCMMAABHBIX Pa30BBIX M CPEAHETOAOBBIX KOH-
IIeHTPALMI 3aTPA3HAIONUX BElleCTB OCYIIECTBASAUCD C IIPH-
MeHeHHeM YHUQUIHPOBAHHOM MPOrpaMMBbI pacuera 3arpss-
HeHus aTMocepnl «IOKOuenTp-CranpapT>, KoTOpas 0CHO-
BaHa Ha «MeTopaxX pacyeTa pacCeMBAHMs BHIOPOCOB BPEAHBIX
(3arpssHAIOmMuUX) BemecTs B aTMOCcPepHOM Bopyxe» . Pucku
AASL 3A0POBbSI PACCUUTHIBAAMCH HA OCHOBAaHHHU PykoBopcTBa
P 2.1.10.1920-04% metopux A.I1. Illep6o u coasropos [15,16]

! MeToaBI pacyeToB pacCeMBaHMs BBIOPOCOB BPEAHBIX (3arp)13H5uome)
BENIECTB B aTMOCYEPHOM BO3AYXe: YTBEpXKACHBI MPHKa30oM MuHIpUpoabt
Poccuu ot 06.06.2017 N2 273.

> PyKOBOACTBO IIO OLiHKE PHCKA AAS 3AOPOBbsS HACEAEHHS] NPU BO3-
AEHICTBUM XMMHMYECKHX BENIECTB, 3arpASHAIONMX OKPYXKAIOWYIO CPeAy:
P2.1.10.1920-04. M.: ®epepaAbHBIi LIeHTpP rOCCAHAMUAHAA30pa MuH3Apa-
Ba PO; 2004.
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u ['T. Onnmenxko u coaBropos [ 17]. PaccunTanHbie BeANUHbI
PHCKOB CPAaBHUBAAUCH C MIX IPHEMACMBIMH 3HAYESHHAMH.

Taxxe B paboTe OBIAM OIpeAeAEHBI 3HAYEHUS YPOBHEH
PHCKOB € y4eTOM (OHOBBIX KOHI[EHTPAIMI 3aTPA3HAIOMUX
BemecTs IO AaHHBIM HOBOKY3HEI[KOH THAPOMETeOpPOAOTH-
geckoil obceparopun. PoHOBas KOHIEHTPALUS BeljeCcTBa
(pon) — xapakrepucTHKa 3arpA3HEHHS aTMOCEpDI, KOTOPas
CO3AQ€TCs BCeMH HCTOYHUKAME BBIOPOCOB HA TEPPUTOPHH, UC-
KAIOYasl HCTOYHHUK, AASI KOTOPOTO paccuuTaH GpoH. 3a GOHOBYIO
KOHII€HTPAIIMIO IIPUHUMAETCS CTATHCTUYECKH AOCTOBepHas
MaKCHMaAbHas pa3oBas KOHILIEHTPAIMs IpUMeceH, 3HaYeHHe
KOTOpOH IpeBbImaeTcs B 5% cAydaes.

Pesyasrarpr. OAO «EBPA3 O6bepnHeHHBIH 3anapHO-
Cubupckuit MeTaaryprideckuit kombunar> (EBPA3 3CMK)
o6pa303aH 1 mroas 2011 r. B pesyabraTe 00DbeAuHeHNS 3amaa-
Ho-Cubupckoro 1 HoBOKy3HEIIKOTO MeTaAAyPrUYeCKHUX KOM-
6unaros [18]. EBPA3 3CMK sBasercsa kpynHeiimum B Cu-
OUpY NpeANPHATHEM IO IPOU3BOACTBY CTaAM 1 4yryHa [19].

OCHOBHBIMH CTalIHOHAPHBIMH UCTOYHHKAMU BBIOPOCOB
npoxarHoro npoussoactsa EBPA3 3CMK sBasrotcst Tpy6b
HarpeBaTeAbHbIX KOAOALIEB, TPYObl MAlIMH OTHEBOI 3a4HCT-
KH, TPy0bl KAeTH OAIOMUHI2, pOHAPH LieXa, TPYObl Harpesa-
TEAbHBIX IIedell cTaHa, POHAPD CTaHA, POHAPh MEAKOCOPTHBIX
CTaHOB. BbicoTa HCTOYHMKOB BBIOPOCOB cocTaBraa 21-100 M,
AraMeTp — 2-6 M, CKOPOCTb BbIXOAA Ta30BO3AYIIHON CMECH —
1,5-17,9 M, remnepaTypa oTxopsmein cMecu — 25-300°C,
omacHasi ckopocTs Betpa — 0,4-3,8 M/c.

AAs pacdeTa pUCKOB OBIAM OTOOPAHBI CAEAYIOLIHE 3arpsi3-
HSIOI[Ye BeecTBa: TPUOKCHA ArYKeAesa, AMOKCHA a30Ta, OK-
CHA 30T, AMOKCHA CepPbI, OKCHA YTACPOAR, bens(a)mupen. Ux
cyMMapHsIe BbIOpochl cocTaBuar 1137,943 1/rop (64,12004
r/c). MakcuMaAbHble BHIGPOCHI XapaKTEPHBI AASL OKCHAR YTA€-
poaa — 567,495 1/roa (34,31 r/c) u Tprokcuaa ArdKeaesa —
305,077 1/rop (19,61 1/c). Bs16poch! KaHIIepOTeHHOTO Bellje-
crBa (6ens(a)mupena) cocrasuau 0,001697 1/roa (0,000041
r/c). Bol6op NpHOPHTETHBIX 3arpA3HSAIOMKX BelleCTB TPOBO-
AMACS ICXOAS M3 PACCYMTAHHBIX HHAEKCOB OITACHOCTH.

B paboTe paccunTaHbI MAKCHMaAbHBIE Pa30Bble KOHIIEHTPa-
LMY 3arpssHsomux Bemects 1o BbiopanHsiM TBK. Hanboas-
LIe KOHL|EHTPALMK HeKaHIjepOreHHBIX BENIeCTB HAOAIOAQIOTCSE
B TBK N¢ 3 (3aBoackoii paiton, Kys6acckas sspmapka) y TpHOK-
cupa proKeaesa (0,241 mr/ M3) , AMOKCHAQ a30Ta (0,050 mr/ M3) ,
OKCHAQ a30Ta (0,000'7 Mr/M3), AMOKCHAQ CEPBI (0,023 Mr/M3),
OKCHAQ YTAEPOAA (0,652 mr/m?), 6ens (a)nnpeHa (0,00000002
mr/ M3). MuHuMaAbHbIE KOHIIGHTpAIMK BbIABAeHB B TBK No
15 (Kyit6pimesckuit paiton, AK Asepxutckoro). Hau6oan-
IIie KOHIEHTPAaLuK BHIOPAHHOTO KAaHI|EPOreHHOTO BeljeCTBa
(6ens(a)mupena) Habaroparorcsa 8 TBK N 2 (3aBoackoit pait-
on, KB N 29), TBK N¢ 3 (3asoackoii paiton, Kys6acckas
;{pMapKa), TBK Ne 4 (3aBoacxoit paiton, AK Komcomonern),
coctasass 0,00000002 Mr/m>. DT TOUKH HAXOAATCS B He-
IOCPeACTBEHHOH OAM30CTH K npommaomaake N¢ 2 «<EBPA3
3CMK». MunumaAbHble TTOKa3aTeAn BbigsBAeHbl B TBK No
12 (Kyit6pimesckuit paiton, Boxsaa) u TBK Ne 15 (Kyit6pr-
meBckui paiion, AK ASEP)KI/IHCKOI‘O) — 0,000000003 mr/M>.

Aanee MaxcHMaAbHble KOHLIEHTPAIMH 3aIPA3HAIOIMX Be-
IjecTB GBIAM BBIPAXXEHBI B KPaTHOCTAX mpesbimenus [TAK®.
Ipespimenue ITAK B 1,18-6,03 pasa BbLIBAEHO y TPHOKCHAA
AarKenaesa. KonnenTparuu octaabHbIX BemecTs 1o BceM TBK
He npesbrmasu ITAK.

Hau6oabimre cpepAHErOAOBbIe KOHIIEHTPALIMH TPHOKCHAR
aoKeaesa HabaroparoTcs B TBK Ne 3 (3aBoACK0171 pation, Kys-
3 TIpeaeabHO AOTIyCTHIMBIE KOHIIEHTPAIUM (HAK) 3arpsA3HSIONUX Be-

1IecTB B aTMOCpepHOM Bo3Ayxe HaceAeHHbIX MecT: ['H 2.1.6.3492-17. Bse-
AeHbl ¢ 22.12.17. M., 2017.

Original articles

6acckas ﬂpMapKa) , coctaBasas 0,045 mr/m. Konnenrpanuu
OCTaABHBIX BemecTB (AHOKCHAQ 30T, OKCHAQ a30Ta, AMOKCHAL
Cepbl, OKCHAQ YTAEPOAR, 6e3(a)mupena) GbIAM He3HAIUTEABHBIE.
MaxkcuMaAbHbIE TIOKAa3aTEAU BbISBAEHBI B TOUKAX 3aBOACKOTO
paiioHa, PacIOAOXKEHHOTO OAMKE K MCTOYHHMKAM, MUHHMAAbD-
Hble — B TouKax LlenTpasbroro u Kyi0bimeBckoro paitoHa.

CpepHeropoBble KOHIJ@HTPALMK KaHIIePOTeHHOTO Bellje-
CTBa F6eH3(a)ru/IpeHa) makcumaabisl B TBK N2 2 (3aBoackoit
paiton, TKB Ne 29) — 2,1x10® mr/m3, TBK Ne 3 (3aBoackoit
paiton, Kys6acckas spmapka) — 3x10® mr/m*u TBK Ne 4
(3aBoackoit paiion, AK Komcomoaen;) — 2,110 mr/m?; mu-
numaabhb B TBK Ne 12 (Kyit6bumesckuit paitos, Bok3aa) —
4,5%10° mr/m> u TBK Ne 1§ (Kyit6pimesckuit paiton, AK
Asepxurckoro) — 3,8x10? mr/m’.

CpeaHeroaoBble KOHIIEHTPAIMH 3aTPA3HIONUX BeIecTB
no TBK raxcke BbIpakaAuch B KpaTHOCTAX mpepbimenns ITAK.
ITpepsimenue ITAK BbLIBACHO TOABKO Y TpHOKCHAA ALK eAe3a
B TBK N2 3 (B 1,12 pasa). CpeaHre KOHIIEHTpALJU KaHIIepO-
resHoro Bemectsa o BceM TBK He mpessmmaau ITAK.

Puck HeMeAACHHOTO AeHCTBUS, MPOSBASIOIIMIACS HeIIo-
CPEACTBEHHO B MOMEHT BO3AEHCTBHSA B BUAC PA3AMYHBIX GH3HO-
AOTHYECKHX PeaKIii, 000CTpeHIs XPOHHYECKUX 3260ABAHHIA,
a IIPU 3HAYUTEABHBIX KOHIIEHTPALMAX — B OCTPBIX OTpaBAe-
HUSX, OT BO3AEHCTBHSI AUOKCHAQ 230Ta, OKCHAQ a30Ta, OKCHAA
JTACPOAR, AUOKCHAR Cepbl U Gen3(a)mupena 6bIA paBeH HYAD.

Hanboabuie ypoBHE PUCKOB XPOHUIECKON HHTOKCHKA-
IIUH, BBIPAXXEHHBIE B AOASIX OT €AMHUIb, HAOAIOAQIOTCS OT
BO3AeHCTBUS Tpuokcupa ArKeaesa (0,004—0,043) U AMOK-
CHA2 a30Ta (0,001—0,012) , HAMEHbIIINe — OT OKCHAA a30Ta
(0—0,001), OKCHAA YTAEPOAA (0,001—0,005), AMOKCHAA Cepbl
(0,002-0,008), 6en3(a)mupena (0-0,001) no pasanansm TBK.
MaxcuMaAbHbIE YPOBHH PHCKOB XPOHHYECKOM HHTOKCHKAIUH
OT BAUSIHMSA AMOKCHAQ a30Ta Habaroparorcs B TBKNe 3 ( 3aBoa-
cott paiton, Kys6acckas spmapka) — 0,012 1 TBK N¢ 4-0,009
(3aBoAc1<0171 paiion, AK KOMCOMOAeu) , OT TpuoKcHpaa A Ke-
aeza — B TBK Ne 2, 3, 4 (3aBopckoit pation) — 0,025-0,043.

XapakTepHCTHKA PUCKA Pa3BUTHA HeKaHIL|epOTeHHBIX 3¢-
$eKTOB AASI OTACABHBIX BeI[eCTB IPOBOAMAACH Ha OCHOBE pac-
JeTa KoadPunuenTa onacHoctH. Koadpurmenr omacHocru
AAs Tpuokcupa AroKeaesa mpesbimaa eausuny 3 TBK Ne 3,
¥ BCEX OCTAaABHBIX BelljeCTB KO3 QUIHEHTHl OBIAM MeHblle
eauHHIBL [Ipy TakoM BO3AEHCTBUU BEpOSTHOCTD PA3BUTHUS ¥
4eAOBeKa BPEAHBIX 9 (PEeKTOB IIPU eXEAHEBHOM IIOCTYTIACHUH
BellleCTBa B TeyeHUe )KU3HU HeCyIleCTBEeHHa, U TaKoe BO3AeH-
CTBHUE ABASETCS AOIYCTHUMBIM.

PaccunTaHHBIA KaHI@POTeHHBIN PHCK OT BO3AEHCTBH
6eH3(a)r11/1peHa HAaXOAMACS B IIPEAGAAX OT 1x10% p0 9x10°8 (B
AOASIX OT EAVHHIIBL).

Aaaee cyMMapHbIe 3HaUYeHHS BCEX BUAOB PHUCKOB IO BCEM
TBK BbIpa>kaAuCh B KPaTHOCTSX HNPEBbIIEHUS IIPUEMAEMOTO
pucKa. BrIaBAeHO, YTO pHCK HEMEAASHHOTO ASHCTBHA U KaHIje-
porerHbIi puck o BceM TBK He mpeBbImaroT ypoBeHb npH-
eMaeMoro pucka. CyMMapHble 3Ha4eHMs PUCKA XPOHHYECKON
MHTOKCHKAIIMK PEBbIAIOT IpHeMAeMbIi ypoBeHb B 1,10-3,45
pasa B TBK NeNe 1-4 (3asoackoit paiton), NONe 5-7 (Hosouabus-
CKHil paiioH), Han6OAbIIee NpeBbIeHue oTMedaercsa B TBK N3,

ITo panrbpIM HoBOKYy3HeNKOM THAPOMETEOPOAOTHIECKOH
obcepsaropuy, B 2018 . B aTMOCcepy ropoaa oT CTaljHOHap-
HBIX UCTOYHUKOB IOCTYMHAO 267,530 ThIC. T 3arpsA3HAIONMUX
Bemects. [IpoBeaseHHAs OIleHKa ypOBHEH pHCKa ¢ y4eToM $o-
HOBBIX KOHIIEHTPALU BbIIBUAR, YTO HAHOOABLINI YPOBEHD
pHucKa HeMepAeHHOTO AeficTBust Bo Bcex TBK Habaropatorcs
OT AGHICTBHS OKCHAR yTAepoAR 1 6ens(a)mupena. Hanboapmmit
CYMMapHBIi1 ypOBEeHb PUCKA HEMEAACHHOTO ACHCTBHA XapaKTe-
peH Aas Kysnerxoro paroHa.
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OpI/II'I/IHaAbeIe CTaTbU

Haub6oAbmmuit ypoBeHb prcKa XpOHHYECKON MHTOKCHKA-
uuu ¢ ydetoM pona HabAropaercs B TBKNe 8, 9 (Kysﬂeuknﬂ
paiioH ropoAa) , coctaBasia 0,257 (B AOASIX OT eAI/IHI/II_UJI). Pac-
CUMTaHHblE YPOBHH PUCKOB HEMEAACHHOTO AETICTBHS Oe3 yde-
Ta 6en3(a)mpeHa He MPeBbINIAIOT IPHEMAEMbIit yPOBEHb HU B
oanoit us TBK, ¢ yuerom 6ens(a)nmupena — npesbimaror npu-
eMaeMbIi puck B 20 pa3. PaccunTanHbIe ypOBHHU PHCKA XPOHHU-
4eCKO¥ MHTOKCHKAI[HH IPeBbIIIAIOT IIPUEMAEMbIN YPOBEHb BO
Bcex TBK. Kanneporenssiit puck, onpeaeAseMslii AelCTBHEM
6en3(a)mupena, peBblIaeT PHEMAeMbIi pUcK B 6-12 pas.

O6cyxaenne. KeMepoBckast 06AaCTb SIBASIETCSL OAHUM U3
OCHOBHBIX MeTaAAYPIUYecKux perroHos Poccun [20,21]. Ilpu
3TOM HHTEHCHBHOE pasuTie MeTaarypruu Kys6acca Beper k 3Ha-
YUTeABHOMY YXYALIEHUIO 3KOAOTHdecKoi curyaruu [22]. B Crpa-
TErUM COLUAABHO-3KOHOMUYIECKOTO Pa3BUTHUA Kys6acca a0 2035
I. HAMeYeHO 3HAYIUTEABHOE CHIDKEHHe aTMOCepHBIX BHIOPOCOB B
IPUPOAHYIO CPEAY PASAMYHBIMU OTPACASIMH IIPOMBIIIACHHOCTH, B
TOM YHCA€ U IIPEATIPUATHSMA MeTaAAPriu [23].

Hacrosmee nccaepoBanue BBIABHAO, YTO PACCUMTAHHBIE
MaKCHMaAbHBIE PAa3OBble U CPEAHETOAOBbIe KOHIIEHTPaljuH
3arps3HAIOIUX BelecTB, CO3AaBaeMble HCTOYHHKAMHU IPO-
KAaTHOTO IIPOM3BOACTBA METAAAYPTHYECKOr0 KOMOUHATA, He
npessimaoT ITAK no BeibpanusiM TBK, 3a nckaodyeruem
Tpuokcupa AnKeaesa, ero MakCHMaAbHbIe KOHIJ@HTPaLUH
npesbrmaau [TAK B 1,18-6,03 pasa, cpeaneroposbie — B 1,12
pasa B TBK Ne 3.

CyMMmapHbIe 3HaYeHMS KaHIIEPOTeHHOTO PUCKA U PHCKA
HEMEeAASHHOTO ASHCTBHUS HAXOAATCS HIDKE YPOBHSA IIpHeMAe-
Mmoro prcka 1o Bcem TBK. CymmapHble 3HaueHHS pucKa Xpo-
HUYeCKOH MHTOKCHKAIIMH IIPEBIIIAIOT IPHeMAeMbIH YPOBeHb
B 1,10-3,45 pasa B TBK NoN¢ 1-7, Hauboabluee peBbliieHre
oTMevaercss B TBK Ne3.

Onenka pucka ¢ yaeToM GOHOBBIX KOHIIEHTPAL[Hi BbLABU-
AQ, YTO BBICOKMH YPOBEHb PHUCKa HEMEAACHHOTO ACHCTBHA BO
Bcex TBK onpeaeasieTcs BAusHUeM OKcHAR yTaepopa 1 Gens(a)
rpena. Hanboabliie ypoBHH prCKa HEMEAACHHOTO AHCTBU
U PHCKA XPOHMYECKON MHTOKCHUKAIIMK XapakTepHbl Aasd Kys-
HeIIKOTO PafoHa TOPOAA, 3HAYMTEABHO IPeBbIIIasl IPUEMAL-
MbIH puck. KaHIleporeHHbIH PUCK OT ASHCTBHSA 6en3(a§nnpena
peBbIIIAeT MPHeMAEMBIi pUcK B 6—12 pas.

Taxum 06pasoM, OIpeAeAeH e B3AUMOCBSIZH MEXAY BO3AEH-
CTBUEM HeOAArONPHSITHHIX PAKTOPOB OKPYIKAIOIIEH CPeABl H CO-
CTOSIHHIEM 3A0POBbsl HACACHHS ABASETCS AKTYaAbHOM HayqHOM
pobaemoit. Ocoboe MecTo 3aHIMAET OIpeAeAeHIe BAMSHIS 3a-
IpsI3HEHNs aTMOCYEPHOTO BO3AyXa ypOaHH3UPOBAHHBIX TEPPH-
TOpUIL Ha 3A0poBbe xuTeeit. [IpobaeMa 3arpsi3HeHNs BO3AyXa
0COOEHHO AKTYAAbHA AAS TIPOMBIIIAEHHDBIX TOPOAOB, TAE IIPOXKH-
BaeT HOABIIIAst YaCTb HACEACHUS 1 TAe PYHKIIMOHUPYeET OOABILIOE
KOAMMECTBO IIPEATIPUSATHIT HA OTHOCHTEABHO HEOOABIIVX TEPPH-
Topuax. IIpakTideckoe HCIOAb30OBaHHE METOAOAOTUHM OIEHKH
PHICKa HMeeT 0co00e 3HaYeHHE AASL OTIPEACACHUS PETHOHAABHBIX
0Cco0eHHOCTe GOPMUPOBAHIS BOBAYIIHOMN CPeAbl, BbIIBACHHUS
IPHOPUTETHBIX 3arPA3HAIONIUX BellleCTB, KOTOPbIe BHOCAT HaH-
GOADBIINIT BKAAA B HapyLIeHHe COCTOSIHUS 3A0POBbsI HACEAEHH,
PAHKHPOBAHHUS PAHOHOB TOPOAA IO YPOBHAM 3arpsI3HEHHA H
PUCKaM HapYIIeHHs 3A0POBbsI HaCeACHHs], OIPEACACHIIS HeOAa-
TONPHSATHBIX AASL IPOKUBAHKS TeppuTOpHii [24,25].

3akarouenne. Ars Hosokysneyka xapaxmepen 6vi.coKuil
yposenv 3azpssneHus 6030yuiHoil cpedvl, ce3anHblil ¢ PyHKYU-
OHUPOBAHUEM KPYNHBIX NPOMBIUAEHHBIX Npednpusmuil, 4mo
onpedersiem 8vicoKue PUCKU HAPYUIEHUS 300p08bS HACEAEHUS
2opoda. AmmocdepHole 8b10pocs NPOKAMHO20 NPOU3B0OCMBa
MEMAALYPRUHECK020 KOMOUHAMA BHOCIM 3HAMUMEAbHYITL BKAGD
8 yxyduteHue IKOAOZUHECKOTI 00CHAHOBKY, YBeAUHUBAS PUCK XPO-
HU4eCKoTi UHMOKCUKAYUU.
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KAnMHHKO-3KCIepHMeHTaAbHbIE HCCACAOBAHHS MMMYHOBOCIAAHTEAbHbIX MEXaHH3MOB
¢opMHpPOBaAHHS AHTPAKOCHAHKO32

'OTBHY «Hay4Ho-HccAeAOBATEABCKHI HHCTUTYT KOMIIAEKCHBIX IIPOGAEM IHTHEHBI U MPOdeCCHOHAABHBIX 3a60ACBaHMUIT>, YA.
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Bseaenne. B cTpykrype npodeccuoHaAbHBIX 3a00A€BaHK PAOOTHUKOB OCHOBHBIX PO(ECCHIT yTOABHOM [POMBIIIACHHOCTH
LIIPOKO PaCIpPOCTPAHEHbI HOAE3HH OPIaHOB ABIXAHHS, B IpoLiecce pOPMUPOBAHUS KOTOPBIX KAIOUEBASI POAb IPHHAAAEXKUT
HUMMYHHOH CHCTeMe OpraHu3Ma. PaHHMe nposBAeHNUS Pa3BUTHSA IPOGECCHOHAABHOM TATOAOTHH, KaK HPABUAO, OCTAIOTCS He3a-
METHBIMY, B CBSI3U C 4eM BO3HHMKAET HEOOXOAUMOCTD U3yYeHNs [IATOreHeTHIECKIX MEXaHU3MOB, AeKAIIUX B OCHOBE ee pOpMH-
POBaHsI, He TOABKO B KAMHHYECKUX, HO H B 9KCIIEPHMEHTAABHBIX YCAOBISIX, [IO3BOASIIOIIX OLIEHUTD IIPEMOPOUAHOE COCTOSIHUE
OpraHU3Ma AASL CBOEBPEMEHHOM AMATHOCTUKH U IIPOBEACHHS AedeOHO-IPOPHAAKTHIECKIX MEPOIIPHSTHIL.

Ileab nccAeAOBaHHS — HA OCHOBE KAMHHYECKMX M 3KCIePUMEHTAABHBIX HCCACAOBAHHI M3YYUTh MMMYHOBOCIIAAMTEAbHbIE
MeXaHH3MbI pOPMHPOBAHKSA AHTPAKOCHANKO3A.

Marepuaast 1 MeToAbL. O6caepoBanbl 204 maxTepa, pabOTAIONINX B TOA3EMHbIX YCAOBHSIX CO 3HAYHTEABHOM 3aIIbIAEHHOCTHIO
Ppabounx Mecr, IpeBblAoIe IIPeAGAbHO AOITYCTHMYIO KOHILleHTpanuio B 10 u 60aee pa3. OcHOBHYO rpynmy cocraBuau 115
pabounx ¢ paHee yCTaHOBAEHHBIM AUArHO30M «aHTPAKOCHAMKO3>. ['pyma cpaBHeHus 6b1aa copMIpoBaHa 13 89 maxTepos
6e3 yCTAaHOBAGHHOT'O AUArHO3a [IATOAOTMHU OPIaHOB ABIXAHHSI, PAOOTAIONINX B AHAAOTUYHBIX CAHUTAPHO-TUTHEHUIECKHUX YCAO-
BUAX. AAS OIIEHKH AMHAMHUKH HMMYHOBOCIIAAUTEABHBIX MEXaHU3MOB B 9KCIIePHMEHTE IPOBOAUAU MOASAMPOBAHME IBIACBOM
NaTOAOTMH Aerkux Ha 310 6eabix Aa6opaTopHBIX Kpbicax-camuax (220 — onbrTHble 1 90 — KOHTPOABHbIE).

Pe3yAbTaThl. Y GOABHBIX AHTPAKOCHAHKO30M BBIIBACHO Pa3BUTHE UMMYHHO! HECOCTOSTEABHOCTU MEXaHH3MOB IyMOPAAb-
HOT'O 3BeHa UMMYHHTETA, IPOSIBUBILEHCS 3HAYUTEABHBIM CHIDKEHHEM YPOBHS CBIBOPOTOYHOTO IgG Ha poHe mOBbIIIeHHS a6-
COAIOTHOTO M OTHOCHTEABHOTO KOAMdecTBa B-aumponuros. QopMupoBaHue aHTPAKOCHAMKO3a XapaKTePH3YeTCs aKTHBHBIM
Pa3BUTHEM MMMYHOBOCIIAAMTEABHOTO HpoLecca (IOoBbIleHre YPOBHs IPOBOCIIAANTEABHbIX IUTOKUHOB U GEAKOB OCTpPOit
$asbl BOCIIaAeHHS), BHIPRKEHHOCTh KOTOPOTO YCHAMBAETCS IPH OCAOXKHEHHUH 3260A€BaHNs ABIXaTEAbHOM HEAOCTATOYHOCTDIO.
AXTHBanus CHHTe3a IPOTUBOBOCIAAMTEABHOTO IL-4, IBASIOIIErOCs MOLJHBIM HHIHOUTOPOM MaKpOaraAbHOTO BOCIIAAEHHSI
U 3aMEAASTIOIIETO [POLiecchl pHOPO3UPOBAHKS B OPOHXOAETOYHOM CHCTEMe, BHICTYIIAET B Ka4eCTBe 3AIIMTHOIO MEXaHH3Ma,
HpEenATCTBYOmero $OpMUPOBAHMIO ABIXaTEABHOH HEAOCTATOYHOCTH Y IIAXTEPOB C AHTPAKOCUAUKO3OM.
OKCIIePUMEHTAABHOE MOACAMPOBAHHE AaHTPAKOCHAHKO3a MO3BOAUAO BBIABUTDH (a3oBble H3MEHEHHS B HIMMYHHOM OTBeTe.
B panHuil mepuop BO3ACHCTBHS IIHIAEBOTO GaKTOPa HaBAIOARAACH AKTHBALMS I'YMOPAABHOTO 3BeHa (TIOBBIIEHHE YPOBHS BCeX
KAACCOB MMMYHOTAOGYAMHOB) C [IOCACAYIOIUM PA3BUTHEM BOCIIAAMTEABHOTO MpoLecca (ToBbleH)e KOHLEHT ALK 6eAKOB
ocTpoit $pasbl BocaseHHs) Ha GoHe HaraHCa MEXAY CyONOMyAtiaMU T-AuMPOLUTOB, 06ecrenBaromero NOAHOLEHHOE Pa3-
BUTHE 3aIUTHOTO UMMYHHOT'O OTBeTa. AAUTEeAbHOE MOCTYIACHHE AHTHIeHA XapAKTePHU30BAAOCH HAPYIIEHHIAMY I'yMOPAABHOTO
HMMYHHUTETA, Ipe00AaAAHIEM PeaKIHil KAETOYHOTO TUIIA H XPOHHU3ALIeH BOCIIAAUTEABHOTO IIPOLiecca.

Br1Boabl. H3yuenue 6 KAUHUKO-IKCHEPUMEHIMAALHBIX YCAOBUSX UMMYHOBOCNAAUIMEALHBIX MEXAHUSMO8 POPMUPOBAHUSL AHMPAKO-
cuAuK03a cudemervcmayem 06 axmusayuu cpouroti adanmayuu u no00eprKaHuy KOMNEHCAMOPHO-NPUCNOCOOUMEAbHBIX PeaKiyuli
0p2aHu3Ma 8 panHuil nepuod KOHMAKMa ¢ nviaesbim anmuzenom. XporHuueckas $opma aHmpaxocuAuxosa xapaxmepusyemcs ouc-
0aAGHCOM PEZYASMOPHDIX MEXAHUSMOB, HEIPPEKMUBHOCBIO MECHTHO20 UMMYHUIMEMA U UHIMEHCUBHDIM PA3BUMUEM 2EHEPAU308aH-
HO20 UMMYHHO20 80CNAACHUS, HAPACMAIOWE20 NPYU NPUCOLOUHEHUY UHPEKYUU U OCAONHEHUU dbiXameAbHOT HedOCHAMoYHOCIMbIO.
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Introduction. In the structure of occupational diseases of employees of the main professions of the coal industry, respiratory
diseases are widespread, in the process of formation of which the key role belongs to the immune system of the body. Early
manifestations of the development of professional pathology, as a rule, remain unnoticed, and therefore there is a need to study
the pathogenetic mechanisms underlying its formation, not only in clinical, but also in experimental conditions, allowing to
assess the premorbid state of the body for timely diagnosis and treatment and prevention.

The aim of the study is to study the immune-inflammatory mechanisms of anthracosilicosis formation on the basis of clinical
and experimental studies.

Materials and methods. We examined 204 miners working in underground conditions with a significant dustiness of
workplaces exceeding the maximum permissible concentration by 10 or more times. The main group consisted of 115 workers
with a previously established diagnosis of “anthracosilicosis”. The comparison group was formed from 89 miners without a
diagnosis of respiratory pathology, working in similar sanitary conditions. To assess the dynamics of immuno-inflammatory
mechanisms in the experiment, modeling of dust pathology of the lungs was performed on 310 white male laboratory rats
(220-experimental and 90 — control).

Results. In patients with anthracosilicosis, the development of immune failure of humoral immunity mechanisms was revealed,
which was manifested by a significant decrease in the level of serum IgG against the background of an increase in the absolute
and relative number of B-lymphocytes. The formation of anthracosilicosis is characterized by the active development of
the immuno-inflammatory process (an increase in the level of pro-inflammatory cytokines and proteins of the acute phase
of inflammation), the severity of which increases when the disease is complicated by respiratory failure. Activation of the
synthesis of anti-inflammatory IL-4, which is a powerful inhibitor of macrophage inflammation and slows down the processes
of fibrosis in the bronchopulmonary system, acts as a protective mechanism that prevents the formation of respiratory failure
in miners with anthracosilicosis.

Experimental modeling of anthracosilicosis revealed phase changes in the immune response. In the early period of exposure
to dust factor was observed activation of humoral (increased level of all classes of immunoglobulins) and the subsequent
development of the inflammatory process (increased concentrations of acute phase proteins of inflammation) in the
background of the balance between subpopulations of T-lymphocytes to ensure proper development of protective immune
response. Long-term intake of antigen was characterized by violations of humoral immunity, the predominance of cell-type
reactions and the chronization of the inflammatory process.

Conclusions. The study of immuno-inflammatory mechanisms of anthracosilicosis formation in clinical and experimental conditions
indicates the activation of urgent adaptation and maintenance of compensatory and adaptive reactions of the body in the early
period of contact with dust antigen. The chronic form of anthracosilicosis is characterized by an imbalance of regulatory mechanisms,
inefficiency of local immunity and the intensive development of generalized immune inflammation, which increases with the addition
of infection and complication of respiratory failure.
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Bseaenmne. IIpropureTHbIM HampaBAeHHEM QyHAAMEH-
TAABHBIX HCCACAOBAHMH MEAMIIMHBI TPYAQ SBASETCS H3ydeHHe
THaTOTeHeTHYECKHX MEeXaHU3MOB Pa3BUTHS MPOQeCCHOHAABHOM
¥l IPOM3BOACTBEHHO 06ycAOBAeHHOM maToaoruu [1,2].

OAHOI U3 BeAyIIMX HO30AOTHYECKHX $OpM Ipodeccuo-
HAABHBIX 3200A€BaHHIT SIBASIOTCS OOAC3HI OPTaHOB ABIXAHHS,
COCTaBASIIOINHE, TIO AAHHBIM [ocyaapcTBeHHOTO AOKAaAa Po-
crorpebHaA30pa, OKOAO 25% OT 0bmero YucAa BHOBb Peru-
CTPHPOBAHHBIX CAy4aeB. PAOOTHUKH yrOABHOM IIPOMBIIIACH-
HOCTH HanboAee TIOABEPIKeHbI PA3BUTHIO [IbIACBOIT [IATOAOTHH
AETKHX B BHAE aHTPAKOCHAMKO3a, XPOHHYECKOTO MPOPeccro-
HAABHOTO OPOHXHTA, XPOHMIECKON OOCTPYKTHBHOM 60Ae3HU
AETKHX OT BO3AEHCTBUSI [IPOMbIIIAEHHBIX a3P030Ael 1 pubdpo-
TeHHBIX IbIAei [3-5].

BaunsiHue Ha 3A0poBbe PabOUKX BPEAHBIX IPOU3BOACTBEH-
HBIX BEIeCTB B COUETAHUM C BO3ACHCTBHEM 3KOAOTHYECKHX,
HePBHO-3MOIJHOHAABHBIX M COIIMAABHBIX GaKTOPOB IPHBOAUT
K OCAA0A€HHIO U CPBIBY AAAITALMOHHBIX MEXaHU3MOB, Hapyllle-
HYIO HIMMYHOAOTHYECKOI peakTusHoCTH [6,7].

ITonnMaHne UMMYHOAOTHYECKHX MEXaHH3MOB (pOPMHPO-
BaHHS IPO(ECCHOHAABHBIX U [IPOU3BOACTBEHHO 00YCAOBACH-

HBIX 3200A€BaHMUIT AAeT BOSMOXXHOCTD YIPABASTD IIPOLIECCAMH
UMMYHHOH 3alJUTHI ¥ O3BOASIET HCIIOAb30BATh BhISBACHHbIE
3aKOHOMEPHOCTU HIMMYHHOTO OTBETa AAS pa3paboTku adpdek-
TUBHBIX A€4eOHO-TIPOPHAAKTHIECKHIX MEPOIPUITHIL.

Parnne ¢popmbl mpodeccrHOHAABHON ITATOAOTHH, KAK IIpa-
BHAO, OCTAIOTCS KAMHMYECKH He 3aMeTHBIMH, B CBA3H C 4eM
BO3HUKAeT HEeOOXOAMMOCTD M3y4eHHUs [IATOTeHeTUIeCKUX Me-
XaHH3MOB, AEXKAIIUX B OCHOBe ee QOPMHUPOBAHHS, He TOABKO
B KAMHUYECKUX YCAOBHAX, HO M B 9KCIIEPUMEHTe.

Hcrnoab3oBaHye 9KCIIEPUMEHTAABHBIX MOAEAEH, IIPHOAH-
JKEHHBIX K IIPOM3BOACTBEHHBIM YCAOBHUSAM, O3BOASIET H3YYHTh
AUHAMUKY Pa3BUTHS MATOAOTMYECKOTO MpOliecca C MOMEeHTa
BO3AEICTBHSA Ha OPraHU3M BPEAHOTO $pakTopa.

ITeAb HccAGAOBAHHS — HAa OCHOBE KAMHUKO-9KCIIEPHMEH-
TAABHBIX HCCACAOBAHMI U3YYUTh UMMYHOBOCIIAAUTEABHbIE Me-
XaHH3Mbl QOPMUPOBAHHS AHTPAKOCHAMKO3A.

Marepuaasl u MmeTopbl. B kannnke Hayuno-uccaeposa-
TEAbCKOT'O MHCTUTYTa KOMIIACKCHBIX IIPOOAEM FHTHEHbI 1 IIPO-
deccuonanpupix 3a6oaesanuit (HUU KIITTI3) 6bian obcae-
AoBaHbl 204 maxTepa, paboTaolye B TOA3EMHBIX YCAOBHSX CO
3HAYMTEABHOM 3aIIBIACHHOCTBIO PA00YHX MECT, IIPEeBHIIIAOIIelt
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OpI/II'I/IHaAbeIe CTaTbU

ITAK B 10 u 60aee pas. OcHoBHyto Irpymmy cocTaBuan 115
IIAXTEPOB C paHee YCTAHOBAGHHBIM AMATHO30M «aHTPaKOCH-
anko3» (AC), u3 HUX 78 YeAOBEK HMEAU OCAOKHEHHE B BUAE
abixaTeabHOI HepocTatouroctu (AH). Ipynna cpaHeHus
6paa chopMupoBaHa u3 89 MAXTepOB, PAOOTAIONIHX B TEX Xe
CAHMTAPHO-TUIMEHUYECKHX YCAOBHSAX, 63 YCTAHOBAEHHOTO
AMar€o3a MaTOAOTUU OPTaHOB ABIXaHHMS. KccaepyeMble IpyIIIIbI
CTATHUCTHYECKU He PA3AHYAAUCH MEXAY cOOOIT 10 BO3PACTy
CTaXy pabOTHI B IIBIAEBBIX YCAOBUSIX. Y BCEX AMI] IIPOBEACHO
00CAeAOBAHIIe OPraHOB ABIXAHMS M AMATHOCTHKA MMMyHOAO-
ruyeckux mokasareseil. Ob6caeAOBaHIe MALMEHTOB COOTBET-
CTBOBAAO 3THYECKUM CTAHAAPTAM GHOITHYECKOrO KOMHUTETA
HWM KIII'TI3, pa3paboTaHHBIM B COOTBETCTBHE C X€AbCHH-
CKOH AeKaapanuer BcemupHoO# acconuanuu «JTHYecKHe
IPUHIIUIIB! ITPOBEACHMS HAYIHBIX MEAMITHHCKUX HCCAEAOBAHMI
¢ yJacTHeM deAoBeka> ¢ monpaskamu 2013 r. u «IIpaBusamu
KAMHIYecKo mpakTuky B Poccuiickoit Qepeparium>, yrBepx-
AenHbiMu [Tpukasom Munsppasa PO Ne 266 or 19.06.2003.
Bce 06cAepOBaHHbBIE AUIA AAAK MHPOPMHUPOBAHHOE COTAACHE
Ha y4YacTHe B HCCAGAOBAHMM.

AAs OLIeHKM HAAMMHS ABIXaTeAbHO! HeAOCTATOYHOCTH M CTe-
IIeHU ee Pa3BUTHA OIPEACASAOCh HAChIIeHHe apTepPUAABHOM
KPOBH KHCAOPOAOM (caTypanus KHCAOPOAR METOAOM OTpa-
JKEHHOH IyAbCOKCHMETPHUH C HCTIOAb30BaHKEM ITyAbCOKCUMETPA
mepuruackoro ARMED YX300): I cremens AH — carypanus
(SpO2) — 90-94%, 11 crenens AH — caryparus (SpO2) —
75-89%, 111 crenens AH — carypanus (SpO2) — menee 75%.
AAst cCAeAOBaHMS QYHKIJMM BHEIIHEro ABIXaHMs OBIAA IIPOBe-
AeHa crirporpaus Ha cnipoMeTpe «BasenTa>.

Ha nporoynom nuromerpe FCS00 (Beckman Coulter,
CIIIA) ¢ moMoujbio MOHOKAOHAABHBIX aHTHTeA (IIPOM3BOAH-
TeAb KOHbIOTaToB anTHTeA Beckman Coulter) 6ba0 usydeno
OTHOCHTeAbHOE U abcoaroTHOE KoamdecTBO CD3+, CD4+,
CD8+, CD20+, CD16+, paccunTaH UMMYHOPETYASITOPHbII
unpexc (IRI) — coornomenue CD4+ / CD8+. YpoBens cbI-
BOpOTOuHbIX MMMyHOTA06yAuHOB (Ig) A, M, G u nupxyanpy-
IOIIMX UMMYHHBIX KOMIIAEKCOB (]_[I/IK) OIIpeAeASAU UMMYHO-
TypbusnMerpudeckum MeTopoM. OTpepessisach dparomurap-
Has akTUBHOCTD HefiTpoduaos (PAH) ¢ vacTunamu aarekca.
Msyuaacst ypoBeHb 6eAKOB OCTPOIt (pasbl BOCIIAACHHUS: TAIITO-
raobuna (Hp) u C-peaxrusnoro 6eaka (CPB). Konnentpa-
LU0 IMTOKUHOB (IL—lﬁ, 2,4,6u TNF—a) U3MepSIAU METOAOM
TBepAO(A3HOro UMMYHOPEPMEHTHOTO AHAAM3A C HOMOIIBIO
peakruBos 3AO «Bekrop-Becr>.

AAs OlIeHKY AMHAMUKH HMMYHOBOCIIAAMTEABHBIX MEXaHH3-
MOB B 3KCITepHMeHTe IIPOBOAUAH MOACAHPOBAHHE IThIA€BOH ITa-
TOAOTHH ATKHX Ha 310 6eAbIX AAGOPATOPHBIX KPBICAX-CAMIIAX
(220 — onprrabie 1 90 — KoHTpOAbHBIE). )KUBOTHBIE OIIBIT-
HOI IPYTIITbI ITIOABEPTAAKCh HHIAASIIHOHHOMY BO3ACHCTBHUIO B
3aTpaBOYHON KaMepe yroAbHO-TIopoaHoi mbian (YIIIT, yroas
MapKH Ta30BO-KHPHBIH C Pa3MePOM IIBIAEBBIX YACTHI] A0 S
MMKpPOH B CpepHell koHueHTpanuu S0 mr/m3; S Pa3 B HEAEAIO
10 4 Yaca B MHTepPMHUTTHpYyIOmeM peskume). Obmas mpoaoA-
XKUTEABHOCTD IKCIIEPHMEHTA COCTaBUAA 12 HepeAb.

OKCnepuMeHTaAbHbIe HCCAEAOBAHHUS IPOBEACHDI B COOT-
BETCTBMH C MeXAYHApOAHBIME IpaBuAaaMu EBpomnefickoit KOH-
BEHIMH IO 3al[UTe II03BOHOYHBIX JXMBOTHBIX, HCIIOAb3YEMBIX
AASL 9KCIIEPUMEHTAABHBIX U HHBIX Leell «Guide for the Care
and Use of Laboratory animals» (Crpacbypr, 1986), «IIpa-
BUAAMH IIPOBEACHHS PAGOT C MCIIOAB30BAHHEM IKCIIEPHUMEH-
TaABHBIX KMBOTHBIX> (MPHAOXKeHHe K MpuKasy MHH3ApaBa
CCCP ot 12.08.1977 1. N¢ 755; npukas Munsapasa CCCP
Ne 1179 ot 10.10.1983 1. «O6 yTBep>KA€HUM HOPMATHBOB
3aTpaT KOPMOB AASL AADOPATOPHBIX XKUBOTHBIX B YUPeX-
AEHHUSX 3APAaBOOXpaHeHus» ) u «IlpaBuaamu aaboparop-
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HOU mpakTuku> (mpukas Munsppascoupassurus Poccun ot
23.08.2010 . N¢ 708m).

AAS OlIeHKM UMMYHOAOTHYECKHUX ITOKa3aTeAel IPOH3BO-
AVAH 32060p KPOBH M3 XBOCTOBOJ BEHBI IKCIIEPHMEHTAABHBIX
JKUBOTHBIX uepes 1, 3, 6, 9 u 12 HepeAb BO3AEHICTBUS. YPOBeHb
CHIBOPOTOYHBIX UMMYHOTAOGYAUHOB: IgA, IgG, IgM (r/a)
OIIpeAeASAN UMMYHO(epMEHTHBIM aHAAM30M C IIOMOIIBIO
Habopos peakrusos 3AO «Bekrop-Becr» (Hosocubupck).
Omnpepesenue B KpOBU KOHIIEHTPAIMY TIO3UTHBHBIX PeaKTaH-
TOB OCTpOIt pasbl Bocnarenuss — ranroraobuna (Hp, mr/aa)
u niepyaomaasmuna (Cp, Mr/AA) — IPOBOAUAOCH IMMYHOTYP-
6UAMMeTpHaecKuM MeToAOM Ha poTomerpe 5010 (Tepmanus)
¢ nomompio Habopos «Haptoglobin» u «Ceruloplasmin>
NpOU3BOACTBa «Sprinreact>», Mcnanus. YpoBeHnb IUTOKHHOB
IL-2, 4,6, 10 u IFN-y, (nr/ MA) OIPEACASIACS METOAOM UMMY-
HO$EPMEHTHOTO aHAAM3A C IIOMOIIbIO TecT-cucTeM Bender
MedSystems (Ascrpus).

Cratucrideckas 06paboTka AQHHBIX IIPOBEAEHA C HC-
[I0OAb30BaHHEM ITakeTOB Iporpamm «Excel» u «Statistica.
HopmaabHOCTD pacmpeseAeHNsS KOAMYECTBEHHBIX IPU3HAKOB
IpPOBEpPSAAM C IOMOIIBIO MOKa3aTeAeH 3KCIlecca U acUMMe-
Tpun. IIpeacTaBAeHMEe KOAUYECTBEHHBIX ITePeMEHHBIX IIPO-
BOAUAH C TIOMOIIbIO CpeAHuX 3Hadennit (M) u cranpapTHOI
omnbxu cpeprero (m). [lpu HOpMaAbHOM pacnpeseseHUN
AASL CPABHEHHS ABYX He3aBHCHMbIX BEIOOPOK HCIIOAB30BAACH
Hapamerpudeckuit t-kpurepuii CTbIOAHTA, IIPH OTKAOHEHHH
pacmpepeAeHts OT HOPMAAbHOTO HCIIOAb30BAAM HellapaMeTpH-
geckuit U-kpurepuit Mansa-Yurau. Kputudeckuit yposesb
sHaunMOCTH (p) AAS OTKAOHEHMS HyAeBOIl THIIOTe3bl IPHU-
uumasn pasabiM 0,05. Ilpu cpaBHeHHH 60Aee 2-X IPYIII IO
t-kpuTepuio CTpIoAEHTA MPUMEHSAACH TonpaBka bordepponn
AASL MHOXeCTBEHHBIX PSAOB.

PesyapraTh! 1 06¢cyxAenne. [Ipy momapasuy B OpraHusm
YTOABHO-TIOPOAHAS  KPEMHHUHCOAEPIKAIIAS TIBIAD ITIOTAOIIAETCS
AABBEOASIPHBIMU MAKPOQaraMu, epepadaThIBAOIHMY AHTUTeH
AASL <IIPEACTABACHHSA> eT0 T-AMMOIMTAM M UX aKTHUBALIH,
MHUIMHAPYS 3aITyCK UIMMYHHOTO oTBeTa [8,9].

B xope A epennuposku TO-kaeTox obpasyrorcst cy6-
HONYASIIMH AUMOINTOB, BHIIOAHSAIONHE OIPEACACHHYIO
POAb B Pa3sBUTHU MMMYHHBIX peakiuil: T-xeAnepsl, y4acTsy-
omye B GOPMUPOBAHMU IUTOTOKCHYECKUX T-AUMOIUTOB;
T-cympeccopsl, KOHTPOAUPYIOIIKe CHAY HIMMYHHOT'O OTBeTa U
ecTeCTBeHHble KHAAepDl. Pe3yAbTaTOM B3aMMOAGHCTBHUS AKTH-
BUPOBaHHBIX T-AnMQoruToBs ¢ B-AuMmdonuramu sasercs mpo-
Audepanus 1 AupdepeHIHaIus IOCACAHUX B TAA3MATHIECKHe
KA€TKH, IPOAYLUpyomue anTHTeAa [10].

AASL OLIeHKH COCTOSIHUS HMMYHHOM CHCTEMbI Y GOABHBIX
AC 6b1A0 U3y4eHO OTHOCUTEABHOE H A0COAIOTHOE KOAUIECTBO
CD3+, CD4+, CD8+, CD20+, CD16+. AnaAus nokasateaeit
BBIABHA CTATHCTHYECKH 3HAYMMOE OBbIIIeHIe OTHOCHTEABHO-
ro u abcoaroTHOTO KoamdecTsa B-anmponuros (CD20+) mo
CPaBHEHHIO C AAHHBIMU rpyTIIbl cpaBHeHus (Taba. 1). Hecmo-
Tps Ha yBeaudenne CD20+, y 25% maxrepos ¢ AC oTmeya-
AOCD CHIDKeHHe KOHIIeHTpalluu chiBopoTouHoro IgG otrOCH-
TeAbHO I'PYTIIIBI CPABHEHN s, CBUACTEAbCTBYIONIEE O HAPYIIeHUH
6aacTTparcdopmari B-AMOIMTOB B X0Ae KX CO3PEBAHMS I
HeCrocobOHOCTH AU PepeHIPOBATHCS B AAAbHEHIIEM B ITAA3-
MaTHYecKie KACTKH.

AHasOrvYHbBIE AQHHBIE OBIAM ITOAYYEHBI HA OKCIIEPUMEH-
taabHOM Mopean AC. Ha paHHHX cpoKax aKCIIepHMEHTa OT-
MeYaAach aKTHBALIUA T'YMOPAABHOTO 3BeHa HMMYHHUTETa B
BUAE TIOBBIIIEHNS YPOBHS BCeX KAACCOB MMMyHOTAOOYAMHOB.
AaureapHoe Bosaeiictue YIIIT (9—12 HEAeAb) Ha OpPraHU3M

JKMBOTHbIX XapaKTepH30BaAOCh 3HATMMbIM CHIDKeHHeM IgA u
IgG (Taba. 2).
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Tabauna 1 / Table 1
HMMyHHbDIH CTAaTyC X MapKepbl BOCIIAACHHS Y MIAXTEPOB C
AHTPAKOCHANKO30M
Immune status and markers of inflammation in miners with
anthracosilicosis

IToxasaTean I'pynma IaxTeps1 ¢
CPaBHEHHSI | AHTPAKOCHAHKO30M
(n=89) (n=115)

Anmdonurs, abe. 2,2610,01 2,2740,07
CD3+, % 64,22+1,05 63,21+1,06
CD3+, abc., x10°/a 1,45£0,06 1,41+0,04
CD4+, % 35,76+0,94 37,52+0,90
CD4+, abc., x10°/a 0,78+0,04 0,83+0,03
CDS8+, % 23,820,388 23,39+0,69
CD8+, abc., x10°/a 0,52+0,03 0,53%0,02
CD16+, % 16,93£0,73 14,230,64*
CD16+, abc, x10°/a | 0,370,02 0,31£0,01*
CD20+, % 9,15£0,51 12,04+0,61*
CD20+, a6bc¢., x10°/a 0,19+0,01 0,28+0,02*
IRI 1,62+0,06 1,78+0,07
®AH c aarexcom, % 66,28+1,09 64,99+1,01
IgA, r/a 3,08+0,14 2,77%0,11
IgM, r/a 1,09+0,04 1,14+0,07
15G, r/a 12,49+0,27 11,53+0,13*
LUK, ye. 21,14+1,72 33,36+2,44"
TNF-a, nxr/ma 43,39+10,47 125,67+24,87*
IL-1p, nxr/ma 74,70+22,83 226,86+74,82
IL-2, nxr/ma 115,32+29,02 400,54+40,83*
IL-4, mxr/Ma 19,18+10,71 161,94+49,39*
IL-6, nxr/ma 3,56+1,08 16,76+5,15*
TanTorao6uH, Mr/aa 98,06+3,63 122,15+3,84*
C-peakTuBHbIA 6eAOK, 1,65£0,44 2,7850,31*
MT/AA

Ipumedanue: ¥ — pasamdus MeXAY IPYIIIAMH CTATHCTHYECKH
3HaumuMsl pu p<0,0S.

Note: * — differences between groups are statistically significant at
p<0.05.

Ipu oyerke noxkasareaeit cybmonyasuuit T-aumponuros
(CD3+, CD4+, CD8+) He 6BIAO BBISIBAEHO 3HAYHMbIX Pas-
Andui Mexay nanueHTamu ¢ AC ¥ AMITaMU IPYIIIBI CpaBHe-
Hust. C ApyTofl CTOPOHBI, OTMEYEHO YMeHbIIeHHe OTHOCH-
TeABHOTO ¥ abcoAroTHOTO KoamdecTsa CD16+ (NK-kaeToK,
HAM HATYPaAbHBIX KUAAEPOB), UTO MOKET ObITb CBA3AHO
CO CIIOCOOHOCTBIO YIOABHBIX IIBIA€BBIX YACTHI], pa3MepaMu
MeHee 5 MUKPOH, OKa3bIBaThb LIUTOTOKCHYECKOE AEHCTBHE
Ha AMMQOIUTHI ¥ YTHETaTh KA€TOYHOE 3BEHO UMMYHHTETA
[11,12].

B cBs13u ¢ TeM, 4TO OCHOBHOH QYHKIIMEN HATyPAABHBIX KHA-
A€pOB SIBASIETCS y4acTHe B IPOTHBOBUPYCHOM H IIPOTUBOOITY-
XOA€BOM MMMYHUTeTe, CHIDKeHHe UX KOAMYEeCTBA MOXeET CIIO-
COOCTBOBATh Pa3BUTUIO 3A0KAYECTBEHHBIX HOBOOOPa3OBaHMUIT
y manueHToB ¢ AC ¥ AOAKHO OBITh HCIIOAB30BAHO B Ka4eCTBe
HPOTHOCTUYECKOTO KPUTEPHS METACTA3UPOBAHMS U 0O1Ielt Bbl-
XKHBaeMOCTH HaruenTos | 13,14].

BraBaenHoe y maxTepos ¢ AC yMeHbIIeHHe KOAMYeCTBa
NK-kaeTOK yKa3bIBaeT Ha HAAMYHE UMMYHHOM HEAOCTaTOYHO-
CTH, TIOCKOABKY, KpOMe IIPSMOTO IIUTOAUTUYECKOTO ASHCTBHS
Ha KAeTKHU-MHIIEeHH, HaTypaAbHble KHMAAEPDI YIACTBYIOT B pe-
TYASIIUM IMMYHHOTO OTBETa C IIOMOIIbIO aKTUBAIMK CHHTe3a
LIATOKMHOB, XeMOKHHOB U $akTOpoB pocTa [15].

Original articles

Hapymenre nMMyHHO# peaKTHBHOCTH IPHUBOAHT K OCAQ-
GAEHUI0 MECTHOTO IIPOTHBOUH(EKIOHHOTO UMMyHHUTETA Op-
FAHOB AbIXaHHS U 0CAOKHeHHI0 AC XpOHUYECKUM OPOHXHUTOM,
BCTpedaromumcst B 12-50% caydaes [6].

HccaepoBaHus psiaa aBTOPOB YKa3BIBAIOT HA $OPMHUpPOBA-
Hue AH y marineHTOB € mpodeccnoHaAbHOI IBIAEBO TATOAO-
THell AeTKUX Ha GpOHe MOAABAEHHS PparoOIUTAPHOM aKTUBHOCTH
U I'YMOPAaABHOTO HMMyHHUTeTa. IIpu aToM pacmpocTpaHeHHe
HH(EKIMH, HeKOHTPOAUPYEMOe HMMYHHBIMU MeXaHU3MaMU,
YCHAHMBAeT BOCITAAMTEABHBIH IIPOLIeCC ¥ THIIOKCHYeCKHe IPOo-
SIBAEHUS, CIIOCOOCTBYIOLIIE PA3BUTUIO BTOPIYHBIX IMMYHOAE-
(QUIUTHBIX COCTOSHUI, OMOCPEAOBAHHBIX Pa30aAaHCUPOBKON
PA3AMYHBIX 3BeHbeB UMMYHHOM CHCTEMBI U HAPYLICHHSIMH ee
peryastmu [16].

Peryasinust IMMYHHOTO OTBETa OCYIIeCTBASIETCS MOAe-
KyAQMH MEXKAETOYHOTO B3aUMOAEHCTBUS — LUTOKHHAMI,
YYaCTBYIOIUMHU B AP PepeHIPOBKe KAETOK B HAIIPABACHUH
Th1/Th2 ¢ npeumymecTBeHHBIM Ipe0bAAAAHIEM KAETOYHBIX
VIAM TYMOPAABHBIX peakiuii [17].

B AaHHOM HMCCAEAOBAHHMH BBIIBAEHO CTATHCTUYECKU
3HaYMMOe IOBBIIIEHHEe KOHIIEHTPAIJHY IPOBOCIAAHTEAD-
upix uTokuHoB (IL-2, IL-6 u TNF-a) y 60oabubix AC
(Taba. 1), ykaspiBaromee Ha AKTUBHOE pa3BHTHE B Opra-
HHM3Me HMMYHOBOCITAAUTEABHOTO Tpoliecca. [loAydeHHbIE
B KAUHHKE Pe3yABTATHI OBIAU MMOATBEPKAEHBI Ha IIO3AHHX
CpOKax aKCIepUMEeHTAABHOTO MOAeArpoBaHus. K 6-if He-
Aeae BospeiicTBust YIIIT B KpoBU XUBOTHBIX HAOAI0OAZAOCD
HapylleHHe 6aAaHca MexAy T-KAeTKaMH, YCTAHOBHUBIIE-
rocs paHee H 00eCIeYNBAIONIETO AO 3TOTO MEPUOAA AAEK-
BATHYIO peaKIJUI0 UMMYHHOM CHCTeMBI Ha IIOCTYHAIOIHIT
aHTureH. IloBbleHNe CeKpelUU MPOBOCIAAUTEABHOTO
IL-2 Ha ¢oHe MHrHOUPOBAHUS CHHTE3a IPOTHBOBOC-
naAuTeAbHOro IL-10 CBUAETEABCTBOBAAO 06 aKTUBHOM
pasBepTHIBAHUM BOCMAAUTEAbHOTO mporecca (Taba. 2).
K 12-it HepeAe 9KCIIepUMeHTa, HAPSIAY C BBICOKHM COAEP-
xaHueM IL-2, HabAIOAQAOCH TTOBBINIEHNE YPOBHS APYTUX
MeauaTopoB Bocmarenuss — IL-6 u IFN-y, — ykasbiBa-
fomee Ha mpeobaasanre Thl u mepexop 3aboaeBaHus B
XpOHUYECKYIO dopMY.

AHasornuHble AQHHBIE OBIAU MOAyYeHBI KUTAHCKUMHU yde-
HBIMM Ha 9KCIIEPUMEHTAABHON MOAEAM CHAMKO3a Y KPBIC, BbI-
SIBUBLIMME CABUT HIMMYHHBIX peakuuil B cropory Thl B Bupe
yBeandenns konuenrpanun IFN-y n TNF-a [18].

IMoAyueHHbIE KAMHHKO-9KCIIEPUMEHTAAbHbIE AQHHbIE COTAQ-
CYIOTCS C pe3YAbTATaMU APYTUX KAMHUYECKHX MCCAEAOBAHMIL,
OOHAPYKUBIINX [OBbIIIEHHOE COAEPXKAHUE IPOBOCIIAAUTEAD-
HBIX [JUTOKMHOB y GOABHBIX C [IBIA€BOI TATOAOTHEN AETKUX,
CBHAETEAbCTBYIOIee O BbICOKOH aKTHBHOCTH BOCIIAAEHHS B
AerouHo# Tkanu [19].

[osbumenue yposust LIUK y 6oabubix AC (taba. 1),
CBHAETEALCTBYIOIee O BBICOKOM aHTHUTEHHOM Harpyske, a
TAaKKe YBeAMUeHHe MAPKePOB OCTPOil $as3bl BOCTIAACHHS —
CPb u Hp — moaTBep>AaA0 HaAUYKE COMYTCTBYIOMIEH HH-
exnuK U MepCUCTHPYIONero BocmaseHus. beakun ocTpoit
dassl Bocrasenus (BO®B) cuHTe3HPYIOTCA remaTouTaMu
Ile4eHU B OTBET Ha UX CTUMYASIIMIO IIHTOKMHAMH, [IOIIABIIH-
MHU B KPOBSIHOE PYCAO TP HECOCTOSTEABHOCTH MECTHOTO
ummyHuTeTa [20].

AHarormyHas KapTHHa HaOAIOAAAACh B OPTaHHU3Me IKC-
MepUMEeHTAAbHBIX )XUBOTHBIX y3Ke Ha 3-If HeAeAe BABIXQHHUS
YIIII. CratucTH4ecKs 3HAYUMOE MOAYTOPAKPATHOE ITOBHI-
meHMe BOCIaAuTeAbHbIXx 6eakoB — Hp u Cp — B chiBo-
pOTKe KpoBU (PHCYHOK) CBHAETEABCTBOBAAO 06 AKTHBHOM
pa3BepTHIBAHUH BOCIIAAMTEABHOTO IIPOIjecca Ha CHCTEMHOM
ypOBHe.
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Tabauna 2

VpOBeHb HMMYHOAOTHYECKHX OKa3aTeAel MAA3MbI KPOBH KPbIC B AMHAMHKe Pa3BHTHs aHTpaKocHAnkosa (Mtm)
The level of immunological indicators of rat blood plasma in the dynamics of anthracosilicosis development (M+m)

Tpynma ITpOAOASKHTEABHOCTD 3aTPAaBKH YTOABHO-IIOPOAHOM IbIABIO
IToka3arean
SKHBOTHBIX 1 HeaeAst 3 HepeAn 6 HepeAb 9 HepeAb 12 HeaeAb
1L-2, e/ OIIbITHAS 17,5+8,3 20,5%4,7 49,5+5,6** 20,4+2,8 35,3+4,2*
-2, r/MA
’ KOHTPOABHAsI 23,772 23,149,0 20,619,1 22,9+6,4 22,9+6,4
OIIbITHAS 4,4£1,6* 4,4+0,8* 2,84+0,3 3,3+0,2* 2,8+0,63
IL-4, or/ma
KOHTPOAbHAS 2,0+0,4 2,4%0,2 2,210,2 2,0+0,12 2,2+0,1
IL-6, 1r/nia OIIBITHAS 3,0£0,5* 2,57+0,6* 2,91+0,5* 3,9+1,8 9,2+1,0**
’ KOHTPOADbHAsI 5,6%0,75 5,2+0,23 5,510,23 42+12 4,3+1,24
OTIbITHAS 2,4+0,32 2,7+0,47 1,240,15* 3,1+0,9 2,3+0,6
IL-10, nr/ma
KOHTPOABHAS 2,6+0,47 2,2+0,42 2,24%0,5 2,0£0,38 2,3+0,4
OIIbITHAS 23,848,5 39,8+14,1* 23,4+1,1 16,2+4,57 29,214,6*
IFN-y, nr/ma
KOHTPOAbHAS 20,416,7 19,6£5,17 17,8+S,7 20,3£5,24 20,315,24
TeA, /A OIIbITHAS - 0,25+0,01* 0,07+0,002* - 0,08+0,007**
T
& KOHTPOAbHAs - 0,12+0,01 0,12+0,01 - 0,12+0,01
OIIBITHAS - 3,0£0,09* 2,7+0,04 - 1,5+0,06*
IgG, r/a
KOHTPOAbHAS - 2,4+0,06 2,4+0,06 - 2,4+0,06
OIIBITHAS - 0,45+0,01* 0,5+0,01* - 0,3+0,03
IgM, r/a
KOHTPOABHAS - 0,36£0,01 0,36+0,01 - 0,36+0,01

IMpumeuanus: * — p<0,05; ** — p<0,01 — 3HauMMble PA3AMYHUS [IOKA3ATEACH 10 CPABHEHUIO C KOHTPOABHOM IPYIINIOH XUBOTHBIX.
Notes: * — p<0.0S; ** — p<0.01-significant differences in indicators compared to the control group of animals.

Tabauna 3 / Table 3

I/IMMYHHinI CTAaTyC H MapKePhI BOCIIAACHHS Y IIAXTEPOB C aHTPAKOCHAHKO3OM NPH HAAHMYHH H OTCYTCTBHH ABIXaTCAb-

HOM HEAOCTAaTOYHOCTH

Immune status and markers of inflammation in miners with anthracosilicosis in the presence and absence of respiratory failure

IToxasareAnb Tpynna cpasuennus (n=89) | Illaxtepni 6e3 AH (n=37) IMaxrepst c AH (n=78)
Aunmonursl, abe. 2,2610,01 2,33+0,09 2,2410,09
CD3+,% 64,211,05 61,0242,12 64,25%1,18
CD3+ (abc.)x10°/a 1,45+0,06 1,39+0,06 1,41+0,06
CD4+ (%) 35,76+0,94 38,02+1,59 37,29+1,10
CD4+ (a6c.)x10°/a 0,78+0,04 0,87+0,05 0,81+0,04
CD8+ (%) 23,82+0,88 23,16+1,37 23,51+0,81
CD8+ (abc.)x10°/a 0,52+0,03 0,54+0,04 0,52+0,03
CD16+ (%) 16,93+0,73 15,09+1,08 13,83+0,79*
CD16+ (abc.)x10%/a 0,37+0,02 0,37+0,04 0,28+0,02*#
CD20+ (%) 9,15£0,51 12,41£1,22* 11,86+0,69*
CD20+ (abc.)x10°/a 0,19+0,01 0,29+0,04* 0,27+0,02*
IRI 1,62+0,06 1,85+0,12 1,7620,09
®AH c aarexcom ,% 66,28+1,609 63,94+1,83 65,48+1,19
IgA, r/a 3,08+0,14 2,82+0,18 2,74+0,14
IoM, r/a 1,090,04 1,18+0,12 1,0240,04
16G, r/a 12,490,27 12,3840,39 11,1240,21%
LHK, ye. 21,14%1,72 31,1243,31* 35,94+2,12*
TNF-a, mxr/ma 43,39+10,47 122,39+35,15* 136,71+24,99*
IL-1B, rxr/ma 74,70+22,83 193,8+46,69* 234,11435,11*
IL-2, mer/ma 115,32429,02 315,39+24,24" 431,42£31,23 * #
IL-4, er/ma 19,18210,71 388,33£79,72" 40,67+16,85#
IL-6, mxr/Ma 3,56+1,08 16,17+6,19* 17,08+6,68*
TanTorao6uH, Mr/Aa 98,06+3,63 113,65+6,37 126,21+3,44*
C-peakTuBHBII 6€AOK, MI/A 1,66+0,44 2,60+0,31 3,15+0,72*

IMpumeuanus: * — p<0,05 — cTaTUCTHYECKU 3HAYMMbIE PA3AMYHS C TPYIION cpaBHeHus; # — p<0,05 — crarucTUdecKy 3HAYUMBbIe
PaBAMYMS [IOKA3aTeAeHl MEXAY TPYIIIAMHU IIAXTEPOB C AHTPAKOCHAMKO30M B COYETAHHH C ABIXATEABHON HEAOCTATOYHOCTBIO U 6e3 AbIXa-
TEABHOM HEAOCTaTOYHOCTH.

Notes: * — p<0.05 — statistically significant differences with the comparison group; # — p<0.0S — statistically significant differences in indicators
between groups of miners with anthracosilicosis in combination with respiratory failure and without respiratory failure.
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PucyHok. 3sMeHeHHe KOHIIEHTPALHH BOCIIAANTEABHBIX 0€AKOB
(mepysomaasMuHa M TaNTOTAOGHHA) B KPOBH KPBIC B AHHAMHKE
BO3AEHICTBHS YTOABHO-IIOPOAHOM IbIAH.
Figure. Changes in the concentration of inflammatory proteins
(ceruloplasmin and haptoglobin) in the blood of rats in the dynamics
of exposure to coal-rock dust.

IMpumeyarue: * — mpu p<0,0S — 3HaIMMBIE PA3AUYHS IO CPaB-
HEHUIO C KOHTPOABHOM I'PYTIION XUBOTHBIX.

Note: * — at p<0.05-significant differences compared to the control
group of animals.

Ipu paspeAeHHM DAIIEHTOB OCHOBHOM IPYIIIIBI ITO HAAH-
YHI0 UAM OTCYTCTBHIO OCAOXKHeHwH, y anry ¢ AH 6b1aa BbIsIB-
AeHa 6oAee akTHBHAs pOpMa HIMMYHHOTO BocrareHus (Taba.
3). laxrepsi ¢ AC B coverannu ¢ AH nmean 60aee Bbicokuit
yposenb nurokuos (IL-1p, IL-2, IL-6, TNF-a) 1 BO®B no
cpaBHeHuo ¢ 6oabHbMU 0e3 AH u rpymnmoit cpasrenms. Tax,
KOHIJeHT DALy IPOBOCIIAAUTEAbHBIX ITUTOKHHOB: IL-1[3 nllL-2
y maxtepos ¢ AH mpeBpimasa aHAAOTMYHBIE IIOKA3ATEAN B 3 U
3,7 pasa COOTBETCTBEHHO.

Kpowme Toro, y aury ¢ AH ormeuarocs eme 6oablee cHuke-
uue ypoBrs IgG u abcoarorHoro xoandecrsa CD16+ orHocH-
TEABHO IPYIIIIBI CPaBHeHIs U marnuenTos 6e3 AH, uro, BeposiTHo,
00yCAOBACHO HapyineHHeM (yHKIHH UMMyHOKOMIIETeHTHBIX
KAETOK Ha QOHe IMIIOKCHH. BbliBAeHa 0COOEHHOCTD B COAEPIKa-
HUM ITPOTUBOBOCIIAANTEABHOTO IL-4, KOHIJeHTpaIsa KOTOPOTOo y
IHarueHToB OCHOBHOM rpyms 6e3 AH B 20 pa3 mpessicraa mo-
Ka3aTeAH I'PYIIIIbI CPaBHEHHMS U puMepHO B 10 pa3 aHaAorH4HbIe
nokasarear B rpyme aur ¢ AH. fBastach Beaymeit Moaexyaon
MEXKAETOUHbIX B3AUMOAeHCTBHH, IL -4 HHrHOUpyeT aKTUBALIHIO
Maxpo(aros, GAOKHPYeT CIIOHTAHHYIO K HHAYLIMPOBAHHYIO IIPO-
AYKIJHIO IIPOBOCIAANTEABHBIX ITUTOKMHOB, 3aMEAASS IPOIECChI
Gubpo3upoBaHIIs B OPOHXOAETOYHOM CUCTEME, YTO, BEPOSITHO,
npenarcTeyer Gopmuposanmo AH y maxrepos ¢ AC.

Cxosxast KapTHHA ObIAA TTOAYYEHA HA 9KCIIEPUMEHTAABHOM
Mmoaean. Ha pannux cpokax Babixanms YIIIT (1-3 HeACAH) B
KPOBH KPbIC HAOAIOAAAOCH ABYKPATHOE IIOBbILIEHHE YPOBH
IL-4, crocobcTByIomee 3aMepAAEHIIO MAKPOAraAbHOrO BOC-
masenus (Taba. 2).

TaxuM 006pa3oM, KAHHUKO-IKCIIEPUMEHTAABHOE U3yYeHHE
MexaHu3MoB ¢popmuposanus AC CBHAETEABCTBYeT 00 aKTH-
BaIlM CPOYHOH AAANITAIIMH 1 MOAAEPXKAHHH KOMIIEHCATOPHO-
IPHCIOCOOUTEABHBIX PEAKIINI OPTaHM3MA B PAHHUIL IIEPHOA
YTOABHO-IIOPOAHOTO BO3AeHCTBHS. I1py yBeArueHnH BpeMeHH
KOHTAKTA C aHTUrEHOM HAOAIOAQETCSI AUCOAAQHC PEryASITOPHBIX
MEXaHHM3MOB, B Pe3yAbTaTe KOTOPOTO PEaKIUK MECTHOIO HM-
MYHHUTETA CTAHOBATCS He3)(PEKTHBHBIMU H HMMYHHBIH OTBET
nprobperaeT reHepaAM30BAHHYIO POPMY.

BriBoabI:

1. B kAUHUKO-IKCHEPUMEHMAALHbIX UCCAE008AHUIX NOKA3AHO,
UIMO XPOHUMECKAS POPMA AHMPAKOCUAUKO3A XAPAKIMEPUIYenics

Original articles

nepeHanpaceHuem 3auUMHbLX MEXAHUIMOE 2YMOPAALHO20 36eHA
UMMYHUMEMA U PA3BUMUEM UMMYHHO20 Jucbaranca Ha Pone
XPOHUUECKO020 B0CHAAEHUS.

2. Qopmuposanie GHMPAKOCUAUKO3A CONPOBOHOAEMCS UH-
MEHCUBHbLM PA3BUMUEM UMMYHOBOCNAAUMEAbHO20 npoyecca (no-
sviuenue konyenmpayuu yumoxuros u BODB), cmenenv svipa-
HEHHOCHIU KOMOP020 HAPACHAem Npu NpucoeduHenuy uHdexyuu
U 0CAONCHERUY 3000Ae8aHUS JbIXAMEAbHOT HEDOCHAMOYHOCbIO.

3. Ymenvuuenuie omHoCUmeAbHO20 1t AOCOAIOMHO20 KOAUHECHBA
CD16+ moxcem 36A9mbCs MapKepom npedpactoronenHocu
PA3BUMUS 3A0KAHECNEEHHbIX 0NyXOAel Y OOAbHOIX aHmparo-
CUAUKO30M, OCAONCHEHHbIM DblxameArbHoll HedoCHAamouHOCMbIo.

4. Iosvituenue y waxmepos ¢ AHMPAKOCUAUKOIOM KOHYEH-
mpayuu npomusosocnaiumervrozo IL-4 seasemca sauummuoim
MEXAHUMOM, CHOCOOCMBYI0UfUM OAUMEALHOT KOMNEHCAYUU PYHK-
YUOHAALHO20 COCMOAHUS AE204HOIL MKAHYU U NPENSMCMBYouUMm
Popmuposanuo dvixamervHoti HedoCHAMOUHOCMIL 34 CHem CHU-
HeHUS AKMUBHOCHIYU MAKPOPALANLHO20 BOCHAACHUS th 3AMEONEHUS
npoyeccos Pubposuposarus.
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AuMHaMHKa MOKa3aTeAell BapHabeAbHOCTH PHTMA CePAlla Y MAXTePOB C MPOdeCcCHOHAAbHOMH
NOAHHEHPONaTHel NPH NPOBeAeHHH KAHHOOPTOCTATHYeCKOH PO OBI

OI'BHY «HayuHo-HCCA€AOBATEABCKHIT HHCTUTYT KOMIIACKCHBIX IIPOOAEM IUIHeHb! U MPOdeCcCHOHAABHBIX 3a00AeBaHuiT>, YA. KyTy3oBa,
23, HoBoxy3suenk, Poccus, 654041

Bsepenne. IurencusHoe passurue yraepo6sran B Kysbacce criocoberByer pocry mpodeccrnoHaabHO# marosoruu. IIpous-
BOACTBEHHbIe (paKTOPbI IPUBOAST K ABTOHOMHOI AUCPETYASILIHU 1 OBPEXAEHHIO TTepHepHiecKUX HepBOB, Pa3BUTHIO TOAU-
HeHMPOIATHH BEPXHUX KOHEYHOCTeH. AHAAN3 BapHabeABHOCTU PUTMA CEpALIA B HACTOSIIIEe BpeMsI IIHPOKO UCIIOAB3YETCS AAS
OIIpeAeAeHHUsT 0COOEHHOCTEN BereTaTUBHOTO 00ecredeHus], B yCAOBHSX KAMHOOPTOCTATHYECKOH IIPOOBI II03BOASIET OLIEHHTD
COXPaHHOCTb BEI€TATUBHON PETYASILIHH, AAeT BOSMOXHOCTDb [IPOTHO3UPOBATh TeYeHHe 3300AeBaHML

ITeAp HCCAEAOBAHMSI — M3YYHTb AMHAMUKY [TOKa3aTeAell BAPHAOEABHOCTH PHTMa CEPALIA B YCAOBUSIX KAUHOOPTOCTATHYE-
CKOI1 IIPOOBI Y LIAXTEPOB C IPOPECCHOHAABHON TOAMHENPONATHEN BEPXHUX KOHEYHOCTEH AASL OLIEHKH XapaKTepa M YPOBHS
BereTaTUBHBIX HAPYIIEeHMUI.

Marepunaasl 1 MeTOABL [IPOBOAMACS aHAAU3 U3MEHEHHUI CIIEKTPAAbHbBIX X HEAMHEIHDIX [I0Ka3aTeAell BApHAOeABHOCTH PUTMA
CepALIA Ha TAIIAX BHIIIOAHEHUSI aKTHBHOM KAHHOOPTOCTATHYECKOM IPOOHI ¥ 40 rOPHOPAbOYNX C YCTAHOBACHHBIM AUATHO30M
HOAMHENPOIATHs BEPXHUX KOHeUHOCTell U 20 YeAOBeK, He MMEIOIIUX BPEAHBIX IPOpeCCHOHAABHBIX $AKTOPOB U CHMIITOMOB
HOAMHEHPOIATHH, COCTABUBIINX KOHTPOABHYIO TPYIIITY.

Pesyabrarsl. Y 06cAeAyeMBIX C IOAMHENPONATHER HAOAIOAAAOCH HCXOAHOE CHIDKEHHE BBICOKOYACTOTHBIX M HU3KOYaCTOTHBIX
CIIeKTPAAbHBIX TOKa3aTeAell BApHabeABHOCTH PUTMA CEPALA KaK [IPU3HAK BET€TATUBHON HepAOCTaTouHOCTH. OTCyTCTBHE IIpH-
pOCTa MOKa3aTeAs! HU3KOM YaCTOThI Ha IPOOY ¢ AKTUBHBIM OPTOCTAa30M CBHAETEABCTBYET O HAPYIICHHH PEeaKIMU CHMIIATHYe-
CKOTO 3BeHa, CHIDKEHHOU 1y BCTBUTEABHOCTH OapopeLienrTopoB. L13MeHeH s ClIeKTPaABHOTO [IOKA3aTeAsI O4eHb HU3KOU YaCTOThI
BapHabeABHOCTH PHTMa CEPALIA OCTABAAKCH B AMATIA30HE HOPMAABHbIX 3HAYEHHIT HA BCEX 9TAIAX IPOOBL.

BoiBoabt. Hccaedosanue sapuabesvrocmuy pumma cepdya Ha Imanax KAUHOOPMocmamu4eckoti npobot no3goAsem onpedesums
Xapakmep u yposeHv HAPYUWIEHUT Be2emamusHoll pezysSyul y 20pHopabouux ¢ npodeccuoHarvHoii noAunetiponamueti, a marxe
BO3MONCHOCINU KOMNEHCAMOPHDIX MEXAHUIMOB.

KaroueBbre cAOBa: 8apuabeAbHOCHIb pUmma cepoya; KAUHOOPMOCHAmu4eckas npooa; npodeccuoHarbHas NOAUHERpOnamus; uaxmepo
Aast nuraposanns: Tupastosa M.O., @aeitmman A.H., Maptsizos M. A, Immukosa A.B. Aunamuka moxasareaeit Baprabean-
HOCTH PUTMA CePALIA y LAXTEPOB C IPO(eCCHOHAABHON IOANHEHPOIIATHEN IIPH IIPOBEACHHH KANHOOPTOCTATUIECKO IIPOODL.
Med. mpyda u npom. akoa. 2020; 60(6). http://dx.doi.org/10.31089/1026-9428-2020-60-6-371-374
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Qunancuposanue. VlccaepoBaHHE He NIMEAO CIIOHCOPCKOM MOAAEPIKKHL.

Kongauxm unmepecos. ABTOpBI 3asIBASIOT 00 OTCYTCTBUM KOHQAMKTA HHTEPECOB.
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Margarita O. Gidayatova, Arnold N. Fleishman, Ilya D. Martynov, Anastasia V. Yamshchikova

Dynamics of heart rate variability indicators in miners with professional polyneuropathy during
clinoorthostatic testing

Research Institute for Complex Problems of Hygiene and Occupational Diseases, 23, Kutuzova Str., Novokuznetsk, Russia, 654041

Introduction. Intensive development of coal mining in Kuzbass contributes to the growth of professional pathology.
Production factors lead to autonomous dysregulation and damage to peripheral nerves, and the development of upper limb
polyneuropathy. Analysis of heart rate variability is currently widely used to determine the features of vegetative maintenance,
in the conditions of a clinoorthostatic test, it allows you to assess the safety of vegetative regulation, and makes it possible
to predict the course of the disease.

The aim of the study was to study the dynamics of heart rate variability in clinoorthostatic samples in miners with professional
upper limb polyneuropathy to assess the nature and level of vegetative disorders.

Materials and methods. The analysis of changes in spectral and nonlinear parameters of heart rate variability at the stages of
performing an active clinoorthostatic test in 40 miners with the established diagnosis of upper limb polyneuropathy and 20 people
who do not have harmful occupational factors and symptoms of polyneuropathy, who made up the control group, was carried out.
Results. The subjects with polyneuropathy had an initial decrease in high-frequency and low-frequency spectral parameters
of heart rate variability as a sign of vegetative insufficiency. The absence of an increase in the low frequency index for a sample
with active orthostasis indicates a violation of the sympathetic link reaction, reduced sensitivity of baroreceptors. Changes in
the spectral index of a very low frequency of heart rate variability remained in the range of normal values at all stages of the test.
Conclusions. The study of heart rate variability at the stages of a clinoorthostatic test allows us to determine the nature and level of
violations of vegetative regulation in miners with professional polyneuropathy, as well as the possibility of compensatory mechanisms.
Key words: heart rate variability; clinoorthostatic sample; professional polyneuropathy; miners
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BBepenne. YraepobniBaromas orpacas B Kysbacce unren-
cuBHO passusaercs [1]. Hauboaee akTyaAbHO# 1 9acToit Mpo-
¢$eccroHAABHOM ITATOAOTHEN ITepHepUIecKOit HepBHOMH CUCTe-
MBI SIBASI€TCS TIOAUHENPOTATHs! BEPXHUX KoHeuHocTel [2]. Du-
3UYEeCKHe IIeperpy3KH, BO3ACHCTBYIONIME Ha MBIIIIIbI KHCTEN H
IpeATIAeYHEl, MUKPOTPABMATH3AIIHS CEHCOPHBIX 1 BET€TATUBHBIX
PeLeNTOPOB AAAOHEH, BO3AEHCTBYE BUOPAIIUY 1 HU3KHX TEMIIe-
PaTyp UIPAIOT OCHOBOIIOAATAIOLIYIO POAb B Pa3BUTHH 3a00A€Ba-
mus [3-5]. IIpousBoacTBeHHbIE (aKTOPHI IPUBOASAT K aBTOHOM-
HOM AUCPETYASIIUU U IOBPEXAEHHUIO TeprepruecKix HepBOB.

Anaaus Bapuabeastoctn purma cepatia (BPC) noayaua mu-
POKO€ pacIpOoCTpaHeHHe, II03BOAUB HCCAEAOBATh OCOOEHHOCTH
BereTaTHBHOM peryasiuu [6-9]. B ycAoBusx kAuHOOpTOCTaTHYE-
cxit mpo6t (KOIT) anaaus BPC p2eT BOSMOXHOCTD OTIPEAEAHTD
PEaKTUBHOCTb ABTOHOMHO! HEPBHOI CHCTEMBI, YTO SIBASIETCS
BXXHOM MHPOPMALIUEH! B OLIEHKe BETeTaTHBHOIO ObecredeHs
OpraHM3Ma, IPOTHO3MPOBAHNY PasBUTHs 3aboAeBanmi [ 10-14].

ITeAp nccAepOBaHMS — H3yYEHHE AMHAMUKH ITIOKa3aTeAeH
BapUabeAbHOCTH PUTMA CEePALIA B YCAOBISIX KAMHOOPTOCTATH-
YeCcKoHt np06bx y IIaxXTepoB ¢ Npo¢$peCcCHOHAABHOM IIOAUHEHPO-
IIaTHeH BepPXHUX KOHEYHOCTEH AASI OLJeHKH XapaKTepa U ypOB-
HS BeTeTATUBHbIX HAPYIIeHHUH.

Marepnaast n Meroasr. O6caepoBansl 40 manueHTOB
xkauHukn OI'BHY «HayuHo-nccaep0BaTeAbCKHI HHCTUTYT
KOMIIAEKCHBIX ITPOOAEM THIMeHbl U IPOeCCHOHAABHBIX 3a-
6oaeBanmit> (HUU KIITTI3) ¢ ycTaHOBAGHHBIM AHATHO30M
«IOAMHEeHPOIATHs BePXHUX KOHeyHOCTel>». Bospacr obcae-
AyeMbIx 0T 43 A0 61 roAa, CTaXK pabOTHI BO BPEAHDIX YCAOBHSIX
ot 16 A0 40 aeT. KonTpoabHYyI0 rpymmy cocraBuau 20 yeAoBeK,
3aHUMAIOINUXCS IPEUMYIIeCTBEHHO YMCTBEHHBIM U ACTKUM $U-
3UYECKUM TPYAOM M He UMEIOIIUX BPEAHBIX MPOdeCCHOHAAD-
HbIX QaKTOpOB. Bee 06caeayeMbie mOAECAAE AOOPOBOABHOE
HHQOPMUPOBAHHOE COTAACHe Ha 06PabOTKY [ePCOHAABHBIX
AanHbIX. MccaepoBanue Ob1A0 0AOOpPEHO OHOITHIECKUM KO-

murerom HIM KIITTI3. Kpurepuu uckarodenus us obeux
TPYINII: HAAWYHE UMIIAAHTHPOBAHHOTO BOAUTEAS] PUTMA CePA-
I1a, TPaBM HEPBOB, CAXapHOTO AMAbeTa, CepACIHBIX APUTMUIL.
WccaepoBaaucy nokasarean BPC B ycAOBHSIX BBITOAHEHHS
axtusHo#t KOIL Ilpoussopuaacs sanucy IKI' Bo II cTan-
AQPTHOM OTBeAeHUH ¢ HabopoM 256 unrtepsaroB R-R mocae-
AOBAaTEABHO B IIOAOXKEHHMSX: A€Ka, CTOSI, AeXa. ApTepHaAbHOe
paBaenne (AA) u wactora cepaeunsix cokpamenuit (UCC)
$UKCHPOBAANCD B HAYaAe U B KOHIje KAXKAOTO JTaIla.
AHaAMBHPOBAAKCD CTIEKTpaAbHbIe mokasaren: VLF (ouens
HH3KOYACTOTHBI Auamason 0,004...0,07 I'y), LF (am3xoua-
crorubrit anamazon 0,08...0,15 '), HF (BbicokodacTOTHBII
auanason 0,16...0,5 T'y); HeAnHeftHbIe GeHOMEHBL: AP OKCH-
mupoBanHas suTporus (ApEn), AeTpeHTHbI# PAIOKTYaIHOH-
ubiit anaaus (DFA). HF oTpakaeT mapacuMIaTHeCcKyio akTHB-
HOCTb BereTaTHBHO HEPBHOM CHCTeMbl (AMANa30H HOPMaAb-
HbIX 3Hauenmit — 15-35 mc?/Ty), LF cBA3aH ¢ cUMIaTuaecKim
Ba3oMOTOpHbIM BAusiHUeM (B Hopme 15-30 mc?/Ti), VLF —
MHOTOKOMIIOHEHTHBIH IIOKa3aTeAb, OTPaKAIOIIUH YPOBEHb
HAACETMeHTApHOTO KOHTPOAS (AMATIA30H 3HAYEHHUIl B HOpMe
30-130 mc?/T1) [15]. DFA oTpaxaeT BarocMMmaTHIecKoe
OTHOLIEHNE, COCTOSIHUE SMTOHUH HAOAIOAQETCS B AMAla30He
0,75-0,85; 0 mpeobAapaHUY CHMITATHYECKOTO BAUSIHUS CBUAE-
TeAbCTByeT yBeanuenue sbine 0,85; cakenne menee 0,75 yka-
3bIBaeT Ha peobAaAAHNE [TAPACUMITATHIECKOro BAMsHUSL. [To-
Kasareab ApEn oTpaxkaeT CAOXKHOCTb CTPYKTYPBI, CHIDKEHHE
ApEn menee 180 cBHAETEABCTBYET O HH3KUX pecypcax apal-
TaLuK, HeOAATONPUATHOM IIPOTHO3€e BOCCTaHOBAeHHs [ 15].
Crarucrudeckast 06paboTKa AQHHBIX OCYIIECTBASIAACH Ha
6ase mporpamm Biostat 2006, Statistica v. 10. AarHble mpea-
CTaBAeHbI B BuAe Mepuansl (Me) 1 MeKKBapTHABHBIX MHTep-
BaaoB (25/75 mponentuan). OleHKa 3HAYUMOCTHU MAPHBIX
PA3AMYUI MEXAY IPYIIIIAMH IIPOBOAUAACH C IOMOIIBIO Helapa-
MeTpuYecKoro Kpurepus MaHHa-YUTHH, 3HAYIMOCTD H3MeHe-

Tabauna 1 / Table 1

H3meHeHne noKasaTeAeli NPH BbITOAHEHHH AKTHBHOX OPTOCTATHYECKOM MPOOBI
Changes in indicators when performing an active orthostatic test

Iloxasatean OcHoBHas rpynna (n=40) KontpoabHas rpynna (n=20)
Aexa (1) Cros Aexa (1) Cros

VLF 68(35-109)* 47(17-110) 182(64-292) 59(36-131)*
LF 11,1(8,4-19,8)* 5,4(3,3-104) ¥ 41(25-76) 36(8,6-60)
HF 3,6(2,5-8,5)* 1,3(0,7-1,8) * 13,8(5,5-29,6) 2(1,3-5,3)"
DFA 0,96(0,9-0,99) * 1,14(1,08-1,16) * 0,74(0,65-0,87) 0,85(0,82-0,93)
ApEnt 204(193-227) 161(145-197) * 225(221-228) 200(181-220)*
4YCC 65(58-69) 84(72-90) * 66(59-72) 84(79-91)*
CAA 126(114-129) 117(110-133) 121(116-129) 123(115-129)
AAA 79(75-84) 82(76-88) * 78(74-86) 85(82-92) *

IMpumeuanus: * — 3HAYMMOCTD pasAMyumil Mo KpuTepuio Manna-Yuray, p<0,05; * — 3HAYMMOCTb PA3AMYMI 110 KPUTEPUIO YHAKOK-

coHa, p<0,0S.

Notes: * — significance of differences according to the Mann-Whitney criterion, p<0.0S; # — significance of differences according to the Wilcoxon

criterion, p<0.0S.
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Tabauna 2 / Table 2

HN3meHeHnne mokasareaei IIPH BPINOAHEHHUH AKTHBHON KAUHOCTaTHYeCKOM l'lp06]>1

Changes in indicators when performing an active clinostatic test

Ocrosnas rpynma (n=40) Konrpoapnas rpymma (n=20)
Tloxasarexs Cros Aexa (2) Cros Aexa (2)
VLF 47(17-110) 108(38-243)" 59(36-131) 216(106-245)*
LF 5,4(3,3-18,4) 19,8(9,8-30,4)* 36(8,6-60) 43(22-62)
HF 1,3(0,7-1,8) 6,1(3,6-10,5) 2(1,3-5,2) 13(9-42)*
DFA 1,14(1,08-1,16) 0,94(0,87-1,02) 0,85(0,82-0,93) 0,71(0,62-0,81)
ApEnt 161,1(145,1-196,6) 211,6(189,3-224,2)° 200(181-220) 223(220-230)*
4CcC 83(69-89) 66(59-72)° 82(78-90) 67(59-71)
CAA 120(113-131) 126(119-136)* 125(117-130) 128(119-133)*
AAA 86(77-89) 81(76-82) 87(83-93) 81(77-87)*

IMpumeuanue: * — 3HAYUMOCTD PA3AUUHIL 10 KPUTEPHIO YHAKOKCOHA, p<0,05.
Note: # — significance of differences according to the Wilcoxon criterion, p<0.05.

HUI1 B IIPO0e OLIeHMBAAACH C IOMOIIBIO KPUTEPHS YUAKOKCOHA.
CrarycTiiecky 3HAYUMbBIMU CYMTAAUCh BeAnduHs! mpu p<0,0S.
Pe3yAbTaThl. B HCXOAHOM IIOAOKEHHH A€XKa Y 0OCAEAYEMBIX C
THOAMHEHPOIATHEH OIPEACASAOCH CHIDKEHHE CIIEKTPAABHDIX TTOKa-
sateseit HF u LF (p<0,05) xak NpusHax BereTaTHBHOI HEAOCTA-
TOYHOCTH. YBeAudeHue fnokasareasd DFA y maxrepos c moAunes-
poriaTuell yKa3bIBaeT Ha CUMIATHUECKYI0 akTHBaIo (TabA. 1).

Ilospnmenre crexrpasbHbix nokasaresedt VLF u LF B rpym-
ITe KOHTPOASI B ICXOAHOM IIOAOXKEHHH A€KA MOXXHO 0OBSACHUTD
9MOITMOHAABHBIM HAIPSDKEHHEM, BHI3BAHHBIM IIPOBEACHHEM
o6caepoBanms. HopMaAbHbIe 3HAYEHMS HeAMHEMHBIX IOKA3a-
Teseit BPC y 06cAepyeMbIX AAHHOJ IPYIIIIBI CBHACTEAbCTBYIOT
0 BereTaTHBHOM baAaHce.

ITocae mepexoaa B IIOAOXKEHHE CTOS Y AHIT C TIOAMHEHPO-
narueit HabAIAAAOCH BboipaxkeHHoe (Goaee uem Ha S0% OT Hc-
XOAHbIX 3Ha4eHHUil) cHIbKeHue nokasareaeit LF u HF crexrpa
BPC, cumkenue HeAuHeitHOro nokasareast ApEn (p<0,0S).
Ipu Bo3BpaTe MCCAeAYeMBIX B TOPH30HTAABHOE HOAOXKEHHE
BO BPeMsI KAMHOCTATHIeCKOU IPOOBI Y 006CAeAyeMBIX C IIOAH-
HelpomaTHeH creKTpaAbHble mokasaTeanr BPC snaummo mpe-
BbICHAH HCXOAHbBIE OHOBBIE 3HaueHHs (TabA. 2).

Vamenenus ciekTpasbHOTO nokasareast VLE criexrpa Ha Bcex
Tarax Ipobbl B 06eHX IPyImnax 06cAeAyEMbIX OCTABAAUCH B AMa-
I1a30He HOPMAABHBIX 3HaueHmiT. Hit B 0AHOM cAydae He HabArOAQ-
AOCb Pa3BUTHL OPTOCTATHYECKOM IUIIOTEH3HH 1/ HAH TAXUKAPAHHL.

O6cyxaenne. Aunamuka nokasareaeit BPC B ycaoBusix
KOII uMeer BaxkHOE AMaTHOCTHYECKOE ¥ HPOTHOCTHYECKOE
sHagenue [15-19]. Ha6aropaemoe y maxrepoB ¢ MOAUHEHpO-
HaTHeHd CTOMKOe CHIKEHHe CIeKTpaAbHOro mokasareas HF
SBASIAOCh XapPaKTEPHBIM AASl IOAMHEHPOTIATHH IPU3HAKOM
¥ AMarHocrudeckuM kputepuem [17,20]. Cxoxwue Hapyme-
HUS OIIPEAEASIIOTCSI, B YACTHOCTH, y OOABHBIX C AMabeTmde-
ckoit moanneiiponarueit [13,20]. Orcyrcrsue npupocra LF-
KoMmoHeHTa criekrpa BPC B opTOCTase MOXeT CBUACTEABCTBO-
BaTh O HapYIIEHHH PEaKIUK CUMIIATHYECKOTO 3BeHA, CHIDKEH-
HOM 9yBCTBHTEABHOCTH 6apopenentopos [19].

Y 06cAaeayeMbIX AMI ¢ TOAHHepomnaTyel oTHomeHue LF/
HF B oprocTase 3Ha4MMO He H3MEHAAOCH, HA CHMIIATHYECKYIO
AKTHBAIIMIO YKA3BIBAAO AUIID M3MEeHeHHe HEeAMHEHHOTO MOoKa-
3areast DFA. Y 3A0poBbIxX 06cAeAyeMbIX IIPU BHIIIOAHEHHH Op-
TOCTAaTHYeCKOM IPO6bI yBeanyeHue koo duuuenra LF/HF ro-
BOPHT 00 a4AeKBATHOM peakiuu 6apoperienTopoB Ha HATPY3KY.

Wzmenenne YCC 1 AMACTOAMYECKOTO apTEPHAABHOTO
AABAEHHS B 00EHX I'DYIIIIAX HCCACAYEMBIX HMEAO OAHOHAIIPAB-
AEHHBII XapakTep B BUAE YBEAMUEHHs MOKA3aTeACH HPH BbI-
IIOAHEHHU OPTOCTATUIECKO IIPOOBI C OCACAYIOLIMM BOCCTA-

HOBAGHHEM AO HCXOAHBIX 3HAYeHH B KAMHOCTaTHIECKOH dase.
OTMevar0Ch He3HAYUTEABHO CHIDKEHHE CHCTOAMYECKOTO apTe-
PHAABHOTO AABACHHS B OPTOCTa3€ M CTATHCTHYECKH 3HAIHIMOe
TIOBBIIIEHHE [IPH BO3BPAIIEHHH B MTOAOXKEHHE AeXKa.

CoxpaneHre HOPMaAbHBIX 3HaYeHHMI ToKasareas VLF Ha
Bcex oramax KOIT cBuAeTeABCTBYeT 06 y4acTHU HapCETMEHTap-
HBIX BET'€TaTHBHBIX IJeHTPOB B PEAAM3AIMH AAANITHBHOM peak-
mun [21]. OpHAKO HE3KHMe 3HAYEHHS HEAMHEHHOTO TOKA3aTeAs
ApEnt y 06caepyeMBIX ¢ TOANHEHPOIATHEN KOCBEHHO YKa3bl-
BAIOT Ha OTPaHMYEHNE AAATITHBHBIX BO3MOXHOCTeil [6,13].

BriaBAeHHBIE OTpaHMYEHHS BETeTaTUBHON PEryASIIUH Y
AVII] C IPO(PECCHOHAABHO 00YCAOBAEHHOM IOAMHEAPOIaTHeN
II03BOASIIOT LIPOTHO3UPOBATH CEPAEIHO-COCYAUCTHIE 3a60Ae-
Banus [15]. CepbesHbiM OCAOKHEHHEM aBTOHOMHO HeAO-
CTaTOYHOCTH SIBASIETCS Pa3BUTHE 6e360A€BOI GpOPMbI HITEMAN
MHOKapAQ, TOBBIIAETCS PUCK Pa3BUTHS BHE3AITHOMN CePACYHOM
cmepru [15,17,22].

BriBoabI:

1. Hapywienue eezemamusHoii peakyuu Ha opmocmamude-
CKYI0 HAZPY3KY Y WAXMEPOS C NPOPECCUOHAALHOT NoAUHeiipona-
mueti NPoSBASEMCS CHUNKEHUEM NAPACUMNAMULECKO20 U CUMNA-
MUecK020 AUSHUIL

2. Cruncenue cnexmpairvroix noxasameaesi LF u HF eapu-
abesvHoCMY pumma cepoya 6 Opmocmase S6AIemMcs NPUHAKom
Hapyuwienus bapopeyenmoproii pezyrsyuu. 00 omHocumesbHom
cumnamuueckom npeobradanuu ceudemervcmsyem KosgPuytienm
LE/HF, usmenenus nesuneiinozo noxazamers DFA eapua6eAb-
HoCmu pumma cepoya.

3. Hauboaee uH$opmamusHuimy MapKepamu OyeHKu sezema-
MUBHOIL pezyASyUl HA OPMOCMAMULECKYI0 HAZPY3KY ABASIOMCS
cnexmpaivvte noxasameu LF u HE u neaunedinoiii noxasameiw
DFA sapuabervrocmu pumma cepoya.
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Baeaenne. AAIOMIHIEBAsI IPOMBIIIACHHOCTb 3aHUMAET OAHY U3 AMAUPYIOLIUX IO3HIHI CPEAN OTPACAEH [IBETHON METAAAYPIUH IO
PacIpoCTpaHeHHOCTH MPOGECCHOHAABHOM ITATOAOTHH, MHOTHE BOIIPOCHI ITATOPH3MOAOTIECKIX MEXaHU3MOB Pa3BHTHS KOTOPOI
OCTAIOTCS OTKPBITHIMEL. B psiay COIyTCTBYIONINX COMATHYECKHX 3a00A€BaHUI Y PaOOUNX, 3aHSITHIX Ha IIPOU3BOACTBE AAIOMUHUS,
1-e MeCTO 3aHHMAET ITATOAOTHS CEPAEIHO-COCYAMCTON CHCTEMBI Ha pOHE XPOHUIECKOH PTOPUCTON HHTOKCHKAIIUM OPTaHM3MA.
ITeAb HCCAEAOBAHMSI — BBIIBUTH HEKOTOPBIE 0COOEHHOCTH (pOPMHUPOBAHUS CEPACYHO-COCYAUCTON IIATOAOTHH B YCAOBHSIX
AAVMTEABHOTO BO3AEHCTBHS MOBBIIIEHHBIX A03 pTOPUAOB HA OPraHU3M.

MarepuaAst 1 MeTOABL [IpoBeAeH KOMITAEKCHBIIT aHAAU3 PACIIPOCTPAHEHHOCTH CEPAEIHO-COCYAUCTOM IIATOAOTHH U CrIeu-
YeCKHX 0COOEHHOCTe! IaTOreHe3a apTepPHAAbHOM IHIIEPTEH3HH, UIIEMUYECKOH OOAE3HHU CEPALIA H aTEPOCKAEPO3a Ha OCHOBE
KAMHHKO-T€HeTHIEeCKUX METOAOB UCCAEAOBAHIS Y 246 pabourX, 60ABHBIX PAIOOPO3OM, U B IPYIIIE CPABHEHS (106 yerosex).
OKCIIepIMeHTaAbHbIE HCCAEAOBAHUS MOPOOPYHKIIOHAABHOTO COCTOSIHHS MHOKAPAA M COCYAOB B YCAOBHSIX XPOHHUYECKON
QTOPHCTON SKCIO3ULIMK C TUCTOAOTMYECKUM QaHAAU30M TKAHeH IPOBeAeHH! Ha 6eAbIX AAOOPATOPHBIX KPBICAX.

Pe3yAbTaThI. B KAHHIKO-9KCIIEPHUMEHTAABHOM HICCAEAOBAHHE C OL}eHKOF ITATOAOTMHECKIX HAPYIIEHHI CO CTOPOHBI CEPAEIHO-COCYAH-
CTOM CHCTeMBI B YCAOBIISIX (PTOPHCTOM HHTOKCUKAIIMH OPraHK3MA BBIIBAGHA CTPYKTYPA M YaCTOTA KAPAUOBACKYASIPHON ITATOAOTHH
MeTAAAYPIOB OCHOBHbIX U BCTIOMOTATEABHBIX PO eCCHI, 3AHSTBIX Ha IPOM3BOACTBe aatomMuHust. Onpepeena accormarpst reso VEGE,
IL1p, GSTI'l, GSTM1, CYP1A1, CYP1A2 ¢ cOmyTCTBYIOMMM KOPOHAPHBIM, OOAUTEPHUPYIOIIM U MyABTH(OKAABHBIM aTEPOCKAEPO-
30M, HapyILIeHHEM CEPAEIHOTO PUTMA, ApTePUAABHON IHIIEpPTEH3HEH, MIIeMUYeCKOi GOAE3HBIO CEPALR, OCAOKHEHHO IIHEAOHEPPUTOM
H CTeaTo30M ITedeHn. B aKkcIieprMeHTe [OKa3aH TOKCHYeCKHit 3G PeKT BOACHCTBIS PTOPHAOB Ha MHOKAPA H KOPOHAPHBIE COCYABL
BoiBoabl. B parzosoii cmpykmype npodeccuonarvto 06ycA08AeHHOT 3a00Ae8aemocmu y pabomHUK08, 3aHIMbLX HA NPOU3BOOCTBE
artomunus, npeobradaem cepdeuno-cocyoucmas namorozus, 6 HacmHOCMU APMePUALLHAS 2UNEPEN3US, UUEMUHECKAs G0Ae3HY
cepdya, amepockAepo3 Ha GoHe BbIPANEHHBIX NOAUOP2AHHIX NPOSBAEHUL, HAPYUEHUT] KOCHIHO20 Memaboruzma, nodmeepidaembix
IKCHEPUMEHMANDHBIMY OAHHBIMU.

KaroueBbie ca0Ba: cepdeyHo-cocyoucmas namoozus; pmopucmas unmoKCUKayus; npoPeccuoHarbHbili PA00PO3; NOAUMOPPUIM 2HO8
Aasa maraposasns: Sapikuna TK., Koporenko O.10., ITanes H.., Cemenosa E.A., JKyxosa A.I', Muxaiiaosa H.H. Kaunmuko-
3KCIIePUMEHTAABHBIE HCCAEAOBAHUS OCOOEHHOCTEN POPMUPOBAHIS CEPACIHO-COCYAUCTBIX HAPYLIEHHH B YCAOBHSIX PTOPUCTON
MHTOKCHKAIMU opranuama. Med. mpyda u npom. axoa. 2020; 60(6). http://dx.doi.org/10.31089/1026-9428-2020-60-6-375-380
Aast koppecnonpenuun: Jdvikuna Tamvsua Koncmanmunosna, Bes. Hayd. cOTp. AaG. MOAEKYASIPHO-TEHETHIECKHX H IKCIIe-
pumenTasbHbIx HccaepoBanuit OTBHY «HUU KIITTI3», kaa. 6uoa. Hayx. E-mail: yadykina.tanya@yandex.ru
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Clinical and experimental studies of cardiovascular disorders in the conditions of fluoride
intoxication of the body

"Research Institute for Complex Problems of Hygiene and Occupational Diseases, 23, Kutuzova Str., Novokuznetsk, Russia, 654041;
’Novokuznetsk Institute (Branch Campus) of Kemerovo State University, 23, Tsiolkovskogo Str., Novokuznetsk, Russia, 654041

Introduction. The aluminum industry occupies one of the leading positions among other branches of non-ferrous metallurgy
in terms of the prevalence of occupational pathology, many questions of pathophysiological mechanisms of its development
remain open. Among the concomitant somatic diseases in workers engaged in the production of aluminum, the first place is
occupied by the pathology of the cardiovascular system against the background of chronic fluoride intoxication of the body.
The aim of the study is to identify some features of the formation of cardiovascular pathology in the conditions of prolonged
exposure to high doses of fluorides on the body.

Materials and methods. A complex analysis of the prevalence of cardiovascular pathology and specific features of the
pathogenesis of arterial hypertension, coronary heart disease and atherosclerosis was performed based on clinical and genetic
research methods in 246 workers with fluorosis and in the comparison group (106 people). Experimental studies of the
morphofunctional state of the myocardium and blood vessels in conditions of chronic fluoride exposure with histological
analysis of tissues were performed on white laboratory rats.

Results. In the clinical pilot study with the assessment of pathological disorders of the cardiovascular system in terms of fluoride in-
toxication revealed the structure and frequency of cardiovascular disease metallurgists main and auxiliary workers, employed in the
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production of aluminium. The Association of VEGF, IL1B, GSTT'1, GSTM1, CYP1Al, CYP1A2 genes with concomitant coronary,
obliterating and multifocal atherosclerosis, heart rhythm disorders, arterial hypertension, coronary heart disease complicated by pyelo-
nephritis and liver steatosis was determined. The experiment shows the toxic effect of fluoride on the myocardium and coronary vessels.
Conclusions. In the ranking structure of professionally determined morbidity in workers engaged in the production of aluminum,
cardiovascular pathology prevails, in particular, arterial hypertension, coronary heart disease, atherosclerosis against the background
of pronounced multi-organ manifestations, violations of bone metabolism, confirmed by experimental data.
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Beepenne. YcA0BHS TPyA2 PabOTAIOMINX HA IPEAIPUSTUSIX
AAIOMHHHEBOH IPOMBIIIACHHOCTH XapaKTePHU3YIOTCS BbICOKOH
3aMbIAEHHOCTHI0, HAAUYHEM TOKCUKOAOTHYECKOTO KOMITAEKCA
BPEAHBIX IIPHMeceil B BO3AYXe pabodell 30HbI CMEIIAHHOTO CO-
CTaBa, UHTEHCHBHBIM YPOBHEM IIYMa U AOKAABHON BUOpauuy,
HeOAArOIpPHUSTHBIM MUKPOKAUMATOM U YPE3BbIYAMHO BBICOKOM
HAIIPSDKEHHOCTBIO TPYAQ, 00YCAOBAMBAIOIIMX Pa3BUTHE POPIIa-
TOAOrHI M KOMOP6HAHDIX cocTostamil [ 1-3]. Tlpodeccnonann-
HbII (AIOOPO3, PA3BUBAOIIUIACS HA GOHE XPOHMUECKOHN {TO-
PHCTON HMHTOKCUKAIIUY (XoM) OpraHu3Ma y pabodux 1{BeTHOM
METAaAAYPTHH, 3AHUMAET OAHY U3 BeAYIIHX O3HIIUI B CTPYKType
PACIPOCTPaHEHHOI 3a00A€BAEMOCTH, OAHAKO [IATOreHeTHYe-
CKHle MeXaHH3MbI ¢ PAa3BUTHS M3y4eHbl HEAOCTATOUHO [4-7].

MsHoro4ucAeHHbIE HCCAEAOBAHUS HAPYIIEHHUI QU3UOAOTH-
4eCKUX QYHKUHUA ¥ PabOUIUX 9AEKTPOAU3HBIX 1[€XOB, HOABHBIX
[POU3BOACTBEHHBIM (AIOOPO30M, IIOKA3BIBAKOT, YTO HAMOOAD-
mee GpYHKIIMOHAABHOE IIepeHaIpsDKeHNe UCIBITBIBAIOT KOCTHO-
CyCTaBHasl, AbIXaTeAbHAs, ITHIeBAPUTEAbHAS], BHIACAUTEAbHAS 1
HepBHO-MbIIIEYHAs! CHCTEMbI OPTaHU3Ma, IPUBOASIIIEE K CPBIBY
AAAITAIIMOHHbIX MEXaHH3MOB, HHULIHUPYIOIIVX ITATOAOTHYECKHUe
usMeHeHHs.. OAHY M3 AOMHUHHUPYIOIIUX ITO3ULUN B PSIAY COITYT-
CTBYIOINMX IPOP3a00AEBAHUIO BUCLIEPAABHBIX HAPYLUICHU ¥
PabounX AAIOMHHUEBOM IIPOMBIIAEHHOCTH 3aHUMAET CepAed-
HO-cocypuctas naroaorus [8-13]. Kapanosasorokcuueckue
adPeKTh GTOPHAOB IPOSBASIOTCS AUACTOAMIECKON AMCQYHK-
el MHOKapAQ, CHIDKEHHEM 9AACTHYECKUX CBOUCTB aOPTBHI —
3HAYMMBIX IPOBOLUPYIOMHKX GaKTOPOB BBICOKOTO PHCKA Pa3BH-
THsI 60AE3HEN CHCTEMBI KPOBOOOPAIIIeHHS (BCK), B yacTHOCTH
apTepuaabHoit runeprensuu (ATl). BospefcTBue MaAbIX AO3

TOPCOAEPIKAIUX KOMIIOHEHTOB IIPOU3BOACTBEHHOM CPeABI
ZbTopI/ICToro BOAOPOAQ, CoAel cl)Topa) HA OpTaHU3M COIPOBO-
XKAQETCS CHEIMPUIHBIM IIPOBOLMPYIONIUM HX BAUSHHIEM Ha ro-
MeO0CTa3 1 AUCOAAQHCY QHTHOKCHAQHTHBIX MEXQHU3MOB 3alIUThI
B CEpAEYHOU MBIIIIle, aKTUBAIIUHY allONTO3a B KAPAUOMHUOILIUTAX.
AecTpyKImsa MHOKapAA POSIBASIETCS] AUBHCOM MHOPHAAMEHTOB
U Ae30praHHu3aliell MUTOXOHAPHAABHOTO PeTUKYAyMa [14—16].

AAuTeAbHas 3KCIO3UIMS GTOPHAAMU BBI3BIBAET HapyIle-
HHe BOAHO-COAEBOT0 6aAaHCa C TUITMYHOM CUMIITOMATUYECKON
KapTHHOM TUIIePHATPHEMHUH, THIIOKAAMeMUH Ha ¢oHe PYHK-
IJMOHAABHBIX PEHAABHBIX H KAPAUOAOTHIECKUX PACCTPOHCTB
C COOTBETCTBYIOIIMM YAAMHEHUEM JACKTPHIECKOH CHCTOABI
[17-19]. Ha atom ¢$oHe BaXKHBIM SBASIETCS OL€HKA HHAUBH-
AYaABHOTO XapaKTepa Pa3sBUTHUS IATOAOTHYECKUX HAPYIIeHUH
CO CTOPOHBI BHCIIEPAABHBIX CUCTEM, B YACTHOCTH CEPACYHO-
cocyaucroit [20-22].

Quanororuyeckuil OTBET OpraHU3Ma HA ONpeAeAeHHbIH
CTHMYA OIIPEAEASIeTCS FeHeTHYeCKIMY BapHALUSIMH, 0OAB-
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IIMHCTBO M3 KOTOPBIX BKAIOYAIOT TAaHAEMHbIe IIOBTOPBHI, 3a-
MeHbl, BCTaBKH, Aymaukanuu cerMmenToB AHK, opunOuHbBIE
HykaeoTupHble oaumopusmsl (SNP — Single Nucleotide
Polymorphism), cocraBastomue oxoao 90% Bcex M3BECTHBIX
BAPHUALUI, AUCAOLIUPYIOIIHUXCS B IPEAAAX KOAHPYIOIIUX IO-
CAeAOBAaTEABHOCTeH, B HEKOAUPYIOIIUX YYACTKAX U MEXAY Te-
Hamut. OIHCaHO GOABIIOE YHCAO HACAEACTBEHHBIX CHHAPOMOB,
IPeAOIPEACASIONINX BOBACUEHIE B TATOAOTNYECKHUI ITpoLjecc
cepAla u/uAM coCyA0B. IToKasaH BKAAA TeHeTHYECKHUX PaKTo-
pos B marorene3 BCK: arepockaeposa, nimemndeckost 60ae3nu
cepaa (MBC), AL, xoponapHoit HepocTaTouHOCTH [23-27].

Hcnoap30BaHMe KOMIIAEKCHOR OLIEHKH TOKCHIECKOTO BO3-
AefcTBUS GTOPHAOB Ha KOCTHYIO TKaHb U BUCLIEpPAAbHBIE CH-
CTeMbl, OCHOBAaHHO! Ha KAMHHUKO-TeHeTHYeCKUX U dKCIIepH-
MEHTAAbHBIX HCCAEAOBAHHAX, AKTYAABHO C IO3UILUU IOHCKA
PAHHUX 3TAIIOB MX AMATHOCTHKH, CBSI3aHHOM CO CIIeIjUIHBIM
[ATOreHeTUYeCKUM MEXaHU3MOM AOKAABHOTO AHCTBUS QTOPH-
AOB Ha QYHKIIMOHAABHBIA TOMEOCTa3.

ITeAp MCCAAOBAHMST — BBUIBUTH HEKOTOPbIE 0COOEHHO-
cTH GOPMUPOBAHUSA CEPACUHO-COCYAUCTO TATOAOTHHU B YCAO-
BISIX AAUTEABHOTO BO3AEHCTBUS IOBBINIEHHBIX AO03 PTOPUAOB
Ha OpTaHH3M.

Marepuaast 1 MeToabl. O6cAep0BaHME PaOOYHX AAIOMU-
HHEeBOTO 3aBOAA OCYIECTBAGHO COTAACHO 3THYECKUM IPHH-
LIUIaM IPOBEAEHHS HayYHBIX MEAUIIMHCKUX HCCACAOBAHHUI B
kauHuKe Hay4yHO-HMCcCA€AOBATEABCKOTO HHCTHTYTA KOMITAEKC-
HBIX IIPOOAEM I'MTHEHBI U IPOdeCCHOHAABHBIX 3a60A€BaHMUI C
HMHPOPMHUPOBAHHOTO COTAACKS HA YYACTHE B UCCACAOBAHMUIL

O6caepoBanbI 246 AUI OCHOBHBIX (JAEKTPOAM3HUKH Pac-
TIAABACHHBIX COAEH, AHOAYMKH, MAIIMHKICTHI KPaHa) U pabounx
BCTIOMOTaTeAbHBIX IpodeccHit (AUTEHIIUKH, CAECAPH, IASKTPH-
KH, $YTepOBIIUKU-IIAMOTYUKY 1 MOHTRKHUKH HA PEMOHTe
Bam?) , AAUTEABHOCTb KOHTaKTa B ycAaoBusax XOU cocraBuaa
24,7+2,8 ropa. I'pymmy cpaBHeHns u3 106 yeA0BeK COCTaBUAU
BBICOKOCTKUPOBAHHBIE AULA Oe3 YCTAHOBAEHHOTO POpAMAr-
HO3a B Bo3pacTe 52,714,5 roaa Tex e crelluaAbHOCTeH.

Kannnko-aabopaTopHble HCCACAOBAHUS OHOXMMITIECKOTO
CIIEKTpa KPOBH, B3SITOM U3 KyOUTAABHOI BEHbI B IPOOHPKH C
EDTA, npoBoAMAY CTaHAQPTHBIME MeTOANKaMH. IHCTpyMeH-
TaAbHBIE METOABI BKAIOUAAU YABTPA3BYKOBOE UCCAEAOBAHUE
BHYTPEHHUX OPraHOB U 3a0PIOIINHHOTO IPOCTPAHCTBA: IIe-
YeHH, II0YeK. JXOKApPAHOrpadus, AyIIAeKCHOe CKaHHpPOBaHUE
3KCTPAKPAHUAABHBIX COCYAOB BEPXHUX U HIDKHUX KOHEYHOCTeH
niposeaens! Ha armapare ALOKA SSD-5500 (Snonus). [Tamu-
€HTaM C HapyllIeHHeM CePACYHOTO PUTMA IIPOBEACHO CYTOYHOE
xoaTepoBckoe MonuToprpopanue JKI' Ha ammapare «IToau-
Cnexrp-CM>. AT' ycraHaBAMBAAY IO AQHHBIM aHAMHE3a, pe-
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3YABTAaTaM ABYKPATHOTO M3MEPEeHHS APTePHAABHOTO AABACHHS,
CYTOYHOT'O MOHUTOPHUPOBAHHS C OI[eHKOH Pe3yAbTATOB KAMHU-
4eCKHX MCCAAOBAHMI coraacHo HanuoHaAbHBIM peKOMeHAR-
UM TI0 AMATHOCTHKe, TpoduaakTike U aedeHuo Al Boras-
Aenue IBC npoBopuau mo MeTopMKaM, ycraHoBaeHHBIM BO3.
C60p 6HOAOTHYECKOTO MaTepPHAA AASL MOAEKYASIPHO-TeHETH-
4eCKOTO MCCAEAOBAHHS C OLIEHKOH QYHKIIMOHAABHOTO COCTOSIHUS
OpTaHM3Ma POBOAMAH CTAHAAPTHBIMI METOAAMH C COOAIOAEHIIEM
nponeaypbl HHGOpMupoBaHHOTo coraacus. B xasectse AHK-
COAEPIKAIlero MaTepHaAd UCIIOAb30BAAH 3aMOPOXKEHHYIO IIPU
Temmneparype —20 °C nepudepraeckyio kposb (700 MKA) ¢ ro-
CACAYIOIIMM ee Pa3MOPAXXKMBAHHEM, BhIACACHHEM U3 ACHKOIIUTOB
deroa-xaopodpopmHoit sxcrpakuueit AHK, ee ocasxaennem 96%
aTaHOAOM M pacTBopenueM B 100 Mxa penonnzosanHo# H,O.
OrmnpepereHNe TeHETUYECKHX ACTEPMHHAHT, CBA3aHHBIX C 0CO-
OEHHOCTSIMU META00AM3MA, OIPEACASIOLIMMU [IPeO0OAAAAFOIIHI
xapakTtep Tedenns BCK, BkArogaAo TUIIMpOBaHUe: ACACIIHI B AO-
kycax reroB ¢pepmentos GSTM1, GSTI'1, moaumopdusma reHoB
CYPI1AL (rs 4646903), CYP1A2 (rs 762551), IL1P (rs 1143634),
VEGF (rs 2010963) (vascular endothelial growth factor) mytem
TTIP-anasusa c ucrioassosarueM peakrusos OO0 «Cu6 AHK >
(Hosocu6upck, PO) B pesxume Real-time na ATmpaitv 4 OO0
«HITO AHK-Texnoaorus» (Mocksa, P®).
OKCIlepUMeHTaAbHbIE HCCACAOBAHIIS BHIIIOAHEHbI HA MOAEAU
XPOHMYECKO! MHTOKCUKALuU GTOpoM (B CBOGOAHOM AOCTYTIE K
BoAHOMY pacTBopy NaF B peaeAbHO-AOITyCTUMOM KOHIJeHTpa-
muu 10 Mr/A B Tedenue 12 HEAEAb) C BOBAeUeHHEM 32 ITOAOBO3-
PpeAbIx 6eAbIx KpBIC-CaMITOB Maccoi Teaa 175-230 1. ITpoToxoast
HCCACAOBAHMH pOPMHUPOBAAH B COOTBETCTBHH C MEXAYHAPOA-
HbiMu npaBiaami «Guide for the Care and Use of Laboratory
Animals». B XPOHUYECKOM IKCIIePHMEHTe COACPIKAHME, ITHTa-
HIE, YXOA 32 A20OPATOPHBIMI JKUBOTHBIMHU [IPOBOAUAM COTAACHO
TpeboBanusaM «[IpaBua IpoBeaeHUs paboT ¢ UCIIOAB30BAHUEM
SKCIIePUMEHTAABHBIX KUBOTHBIX> (IIpukas Munsspasa PO N
267 ot 19.06.2003). AuHamurdeckoe HapacTaHue GTOPUCTOI HH-
TOKCHKAIJHH OTIPEACASIAU B CYMMApHO OLjeHKe QYHKITHOHAAD-
HOTO COCTOSIHHS KPBIC OHOXUMIYEeCKUMY, U3HOAOTHIECKIMH,
reMATOAOTHYEeCKUMU METOAAMY HCCAEAOBAHHS. AeKAIUTALIUIo
IPOBOAHAU TIOA 3HPHBIM HAPKO30M, 3a0MpaAH 06pasLibl cepALia
H COCYAOB AASI THCTOAOTHYECKOTO aHaAn3a. CTaHAQPTHBIME Me-
TOAAMH TOTOBHAH CPe3bl (5 mxm), okpamuBaau 1o Bau Tusony
U MUKpocKonuposaau npemnaparsl Ha «Nikon Eclipse E 200>
CrarucTuyeckuii pacyeT cpeaHei (M), omubxu cpeaHen
apudmernyeckoit (m) nposeaen 8 STATISTICA 13.2. B oru-

Original articles

CaTeAbHOM CTATHCTHKE MCTIOAb30BAAMCH HellapaMeTpUiecKue
meToabl. [Tpumensiacst kpuTepuit x* ¢ mompaskoit Merca Ha
HeTIPepPhIBHOCTb AASI CPABHEHHS MOTIAPHbIX YACTOT TeHOTHUIIOB
Mesxay rpynnamu. CTeneHb aCCOIIMATHBHON CBSI3U TE€HOTHIIOB
C IATOAOTHYeCKUM GEeHOTHIIOM OIIeHHBAAACh IIPU YPOBHE 3Ha-
aumocTu p<0,0S B 3HAYEeHNHU MTOKa3aTeAs OTHOIIEHMS AHCOB
(OR) c Borumcaenuem poepureabroro untepsaa (CI).

Pesyabrarsl 1 06cyxaeHne. OpAHUM U3 ITYCKOBBIX GaKTo-
POB Pa3BUTHS CEPAEYHO-COCYAUCTHIX HAPYLIEHHI Y pabOunx
AAIOMHUHHEBO! POMBIIIAGHHOCTH BBICTYTIAeT GTOPUCTAS UH-
TOKCHKAL¥sI, 00yCAOBAEHHAS KyMyAsiLiell $TOPHAOB, 00AaAQ-
IOIMX BBICOKOM XPOHMYECKOH TOKCHYHOCTBIO B YCAOBHAX HX
AAMTEABHOTO HAKOITIAEHHS B OpraHH3Me, Ha GOHe KOMIIAEKC-
HOTO BAMSIHHS (paKTOPOB IPOM3BOACTBEHHON cpeabl. Panee
6b1A0 MIOKa32HO, 4T0 y pabounx ¢ XOU 3Haunmo game (B 72,3%
CAy4YaeB), 4eM B IpyIIe CpaBHeHUSA (27,7%), HabaropaeTcs
BBIPQ)XEHHAsI KAMHMYECKAs: KAPTHHA COYETAHHOM COIYTCTBY-
IolIlefl MATOAOTHH BHYTPEHHUX OPTaHOB, IPeAOIIPEACACHHAS
SHAOTEHHOI1 KOMIIOHEHTOi1 [25]. Y paboTHHKOB aAOMHHHEBO-
ro 3aBOA2 BBUSIBAEHO MaciTabHOe pacipepeserne BCK xak B
rpyIie GOABHBIX, TAK U B IPYIIIIe CPABHEHHS, OAHAKO YaCTOTA
MX 3HAYMMO IPe0OAAAAET Y AUL] C GAIOOPO30OM, [IEPBOE MECTO
cpeau koTopsix 3anuMaer Al (47,96%), cocrasastomas 178
cayuaes (x*=16,83, p=0,0000, d.f.=1, OR=2,83, 95% CI —
1,70-4,71). BbiaBA€HO, 4TO PacIpOCTPAHEHHOCTb TUIEPTO-
uuveckoit 6oaesuu (I'B, 24,32%) 1, II craguu mpeobaapaer
B rpymie 6oabubix (X*=6,80, p=0,009, d.f=1, OR=1,86, 95%
CI — 1,16-2,98). ITpu 3TOM YaCTOTBI 3CCEHIIMAABHOM (nep—
BuyHoit) Al pacripepeAeHbl PaBHOZHAYHO MEXAY IPYIIAMU
(x=2,65, p=0,104, d.f=1, OR=2,71, 95% CI — 0,78-9,40).
CTpyKTypHBbIit aHAAH3 CEPAEIHO-COCYAUCTOM IIATOAOTHH Y pa-
6o4nx orpaxeH B Tabaune 1.

XpoHuyeckoe TeueHHe GpTOPUCTON MHTOKCUKAIIMH COIPO-
BOXXAQETCSI TTOBBIIIEHHOM [POHUI}AEMOCTBI0 MEMOPaH KAETOK
H, KaK CAeACTBUE, HapYIlIeHHeM TKaHeBOro Metaboausma. Prop,
KaK KAIOUEeBOM KAETOYHbIN TOKCHKAHT, HHAYLIUPYeT AeeKT Iu-
TOIIAA3MaTHYECKUX MeMOPaH, BBICTYIIAeT B POAM OAoKaTOpa
KAABLIMEBBIX KAHAAOB C TIOCACAYIOIIMM IIOBbILIEHIeM KOHTpPaK-
THABHOCTH TAQAKOMBIIIEYHBIX KAETOK COCYAOB M KapPAMOMUO-
IIUTOB Ha (OHe aKTHBALUK CUMIIATHKO-aAPEHAAOBOI CHCTEMBI,
TIOBBIIIEHUSI CEKPEIUU KOPTH30A, HHCYAUHA, HEYKAOHHO IPH-
BOASIUX K rurneprensun [23,27,28]. Y xpsic ¢ XOU nokasano
3HAYMMOE YBeAMYeHHe YPOBHs KOPTHKOCTEPOHA TTAA3MBI KPOBU
Ha $pone runokasbimemuu [ 11,21]. B AoaHHOM KOHTeKcTe MOBbI-

Tab6auna 1 / Table 1

CIpyKTypHDIi aHAAH3 CEPAEIHO-COCYAHCTOM IIATOAOTHH Y PaG0ounX AAFOMHHHEBOTO IPOHU3BOACTBA
Structural analysis of cardiovascular pathology in aluminum production workers

3ab0AeBaHHs CHCTEMBI KPOBOOOpameHus I'pynma cpaBHeHHs I'pynma 60ABHBIX PAIOOPO30OM
ApTepuasbHas rMIepTeH3Hs 17,131£9,01 47,96+7,15 (p=0,0000)
ApTepuasbHas TMIEPTeH3Hs dCCEHIMAAbHAS 54,11+4,67 61,34+12,65(p=0,104)
T'mneproHudeckast 60Ae3Hb 5,14£1,22 24,32+2,89 (p=0,009)
Mmemudeckast 60Ae3Hb CepalLia 25,47+3,11 72,76%4,17 (p=0,001)
AuddysHbie n3MEHEHHS MHOKAPAA 7,9£2,39 34,12+2,37 (p=0,004)
Hapymenus ceppeqHOro purma 8,3+£3,45 56,12+13,77 (p=0,005)
ATepockaepo3 MyAbTH( OKaABHBI 19,743,78 94,71+2,78 (p=0,0029)
Arepockaepos obauTepupyonHit 19,81+3,71 67,47+3,11 (p=0,0001)
ATepockaepos a0pTh 7,72%1,56 59,52+ 3,11(p=0,0005)
AHTHOCKAEPO3 CeTYaTKH rAasa 14,15+2 40 22,76£5,12 (p=0,092)
XpoHuyecKast BEHO3HAsI HEAOCTATOYHOCTD 2,8+1,11 17,47+2,56 (p=0,003)
Bapuxosnoe pacmupenye BeH HIDKHHX KOHEYHOCTeH 30,18+1,31 71,54+12,1 (p=0,071)
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OpI/II'I/IHaAbeIe CTaTbU

menye AA pacijeHHuBaeTCs Kak KOMIIeHCAaTOPHAs peaKIius opra-
HI3MA, BbI3BAHHAS AMCOAAQHCOM AAATITAIJIOHHBIX MEXaHU3MOB.

AanTtesbHas GTOpPHCTasA HAarpy3Ka HapyllaeT IIPOIIeCChHl
OKHCAHTEABHOTO $OCPOPHANPOBAHIS, TAMKOAN3A 32 CUET Oec-
KOHTPOABHOTO cBsi3biBaHms Ca’’, 4TO HeN30EKHO HHULUUPYET
KapAMOTOKCUYHOCTD [10]. TxaneBo# AepuIUT Ca* HapymaeT
PETIOASIPH3AIIUIO B KEAYAOUKAX CepPALIA.

B mMuoKapae KpbIC, 9KCIIOHHPOBAHHBIX $TOPOM, K 12-1 He-
AeAe TOPHCTOM MHTOKCHKAIIMM OIPEACASEeTCS BHIPAKEeHHBIH
MEXMBIIIEYHBIH OTeK, 04aroBas AMMOLUTApHAS HHPUABTPA-
Ml B MEXMbIIIEYHbIX IIPOCTPAHCTBAX, YBEAUIEHHE TOAIHHbI
KapAMOMHOIIMTOB, M, KaK CAGACTBHUE, YTOAIIEHHE MHOKAPAA.

AMCOAAIHC AHTHOTEHHBIX GAKTOPOB PUBOAHT K IIATOAOTHYe-
CKMM PEHAABHBIM H KAPAMOBA30TOKCHYECKHM HapyIIeHHM, OKa-
3bIBAIOIIMM HETATUBHOE BAUSHME Ha QYHKIMOHAABHDIH FOMEOCTas.

BaskHOe maToreHeTHUECKOE 3BEHO B LTI COOBITHIL, TIpeATie-
CTBYIOIIMX Pa3BUTHIO GAIOOPO3a I IOAMOPTAHHOM HEAOCTATOY-
HOCTH, — HapyllleHHs MeXaHU3MOB KOMITeHCAIIUH HAPYIIeHHbIX
yHKIMI 13-32 BbICOKOM TOKCUKO-XMMIYECKOH Harpy3Ku Ha op-
raHU3M Ha (OHe HapacTalomjel THIIOKCHY U COIIPOBOXAAIOIIUX
ee MHTeHCHUBHO IIPOTPeCcCUPYIONIUX COCYAUCTBIX KaTacTpod.
Y KpbIC, AAMTEABHO 3KCIIOHHPOBAHHBIX $TOPOM, Ha doHe cH-
CTeMHbBIX MOPPOAOTHYECKUX U3MEHEHUH, IPOSBASIOIIUXCS Ha-
pylIeHHeM He TOAbKO CTPYKTYpPbl KAPAHOMHOIIUTOB, a TAKXe
renaTOIMTOB M KAETOK KaHAABIIEBOTO allllapaTa HeGpOHOB B
AMHaMUKe PTOPHCTOTO BO3AEHCTBUS MOKA3aHO Pa3BUTHE Cep-
A€YHO-COCYAUCTBIX Hapymenwit [ 11,21,22]. [Ipusnaku cepaed-
HOM HeAOCTaTOYHOCTH Ha GOHe TIOAUYPUU COYETAAUCDH C HApY-
IIeHIeM MUKPOLMPKYASILIM ¥ BOAHO-COAEBBIM AUCOAAAQHCOM.

O6ycAoBAeHHOE BBICOKOH HeYPOTOKCUIHOCTBIO PpTOpa
PasBHTHE [I0YEYHOI HEAOCTATOUHOCTH Y OOABHBIX PAIOOPO3OM
COIPOBOXAAETCS HapACTaHHEeM KAPAMOAOTUECKOH TATOAOTHU
B YCAOBHAX XpOHHYECKOH PTOPUCTOM Harpy3KK BCAGACTBHE I10-
BPEXXACHHS KACTOUHBIX MEMOPaH, YTO IOATBEPIKAACTCS IKCITe-
puMeHTaAbHBIMI AaHHBIMH [ 22 ]. Kpome Tor0, $pTOp arpeccus-
Ho uurubupyer Na-K-AT®-a3p1, HapymraeT TpaHcMeMOpaHHbI
IOTOK HaTpPHs, yCHAHBASL Kappromuonaru [ 10,17,23].

CoraacHo coBpeMeHHbIM IIPEACTABACHHSM, CEPACYHO-COCYAH-
CTble 3200A€BAHNS SIBASIIOTCSI CAGACTBHIEM KOMIIAGKCHOTO BO3ACH-
CTBIISI [eHETHUECKHIX F CPEAOBBIX GaKTOPOB Ha OpradmsM [4,5,12].

IToAvrennsIit xapakTep HccaepoBaHus matorenesa I'b mpea-
II0AAraeT OIpeAeAeHHe CYMMAPHOIO BKAAAA «HeOAArOmpHsT-

HBIX> TeHeTHYeCKMX BAPUAIIMI, OTPAKAIONIIX PA3AMIHbIE ACTIeK-
Tl METAOOAM3MA, CYIJeCTBEHHO ITOBBIIAIOIINX PHCK PA3BUTH
3a60AeBaHKsL. MOAEKYASPHO-TeHEeTHYECKHI AHAAU3 [IOKA3AA, YTO
MACIITAOHOCTD KAPAMOAOTHUECKOH TTATOAOTHH MOXeT OBITh 06-
YCAOBA@HA reHeTHYeCKMM CTaTycoM opranusma. Passutue Al'y
pabounx cBszano ¢ moaumop¢usmom rera VEGF. Cpeau MeTas-
aAypros ¢ AT sHaummo nipeobaapaer resorurn (G/G) resa VEGF
(56,74%) Ha poHe paBHOTO pacrpeAeAeHHst pexe OOHAPYXKH-
BaeMmbIx reHorunos G/C (19,67%}; u C/C (23,59%) B rpynme
60ABHBIX PpAI00pO30M, OcaokHeHHBIM AL (Taba. 2).

CaeayeT OTMETHTB, YTO IMMPOTA PACTIPOCTPAHEHHUS CEPACTHO-
COCYAMCTO# ITATOAOTHH Y PAOOTHIKOB AAIOMUHHEBOTO IIPOU3BOA-
CTBA, DOABHBIX GAIOOPO30M, IPOSIBASIETCSI PAHHEF MAaHH(eCTaIH-
eit UBC mepBoro QpyHKIMOHAABHOTO KAACCA (X2=6,3'7, p=0,001,
df=1, OR=2,82,95% CI — 1,22-6,53) BcaeACTBHe POrpeccu-
PYIOIIEro CHIDKeHHUs KOPOHAPHOTO KPOBOTOKA, 3AACTUHOCTH CO-
CYAOB, aTepocKAepo3a. AridpysHbIe H3MEHEHHS MHOKAPAA IPe0b-
Aapatot B rpymme 6oabnbix (x*=4,07, p=0,004, d.f=1, OR=4,10,
95% CI — 1,35-6,37) 1 COMPOBOXARIOTCA HAPYIIEHHeM CepAed-
Horo purma (x*=4,07, p=0,005, d.f=1, OR=4,10,95% CI — 3,47-
7,50) B pesyAbTaTe HapaCTAIOLIHX SAEKTPOAHTHBIX PaCCTPOFICTB,
a TaKKe MeTABOAMYECKUM CePACYHO-COCYAUCTBIM CHHAPOMOM B
COYETaHMH C aTepocKaeposoM: aopTht (p=0,0005), obauTepu-
pytomum (p=0,0001) 1 myasTdokasshbiM ()*=4,76, p=0,0029,
d.f=1, OR=2,14, 95% CI — 0,87-18,34).

VBC — MHOrodaxropHOe 3a60AeBaHMUe, B [IATOTeHe3e KO-
TOPOT'O AOMHHHPYIONIYIO POAb UTPAeT OKUCAUTEAbHDII CTpec,
reHeTHYecKas reTepPOreHHOCTb U GaKTOPBI OKPYKaroljei cpe-
Abl, 00YCAOBAHBAIOIIHE HAPYIIEHHE IIPOTEKAHMSI HOPMAABHBIX
GroxuMudecKux mpoueccos [18,23].

HccaepoBanne BbIABIAO 3HAYMMYIO CONMPSDKEHHOCTD IeHO-
tuna GC VEGF B rpymme aur ¢ AT /UBC (x*=8,67, p=0,003,
d.f=1, OR=3,53, 95% CI — 1,45-8,59). B rpynme 6oabHbix
npeobAapaeT XpOHHUIECKAsl BEHO3HASI HEAOCTATOYHOCTS, BBISB-
astemas B 17,47% cayaaes (x*=8,63, p=0,003, d.f=1, OR=3,53,
95% CI — 1,45-8,57). BapukosHoe pacmmpeHye BeH HIDKHIX
KOHe4HOCTell pacipepeAeHs! pasHosHauHo (p=0,071). ITpu
aHAAM3e Pe3YABTATOB PACIIPEACACHHUS YACTOT BCTPEYAEMOCTH
noauMopdusix BapuanTos rena CYP1A1 o6HapyxeHO 3HauH-
Moe rnoBblmenue 4acTotsl (A/G) — reTeposHroTHOIO reHOTHIA
-y 15,8% (x2=5,66, p=0,017, OR=3,14, 95% CI - 2,86-8,10)
pabourx ¢ MyAbTHPOKAABHBIM aTepockaeposoM. Coderanue

Tabauna 2 / Table 2

Pacnpepesenne noanmopdusmos rs 2010963 rena VEGF y pa6ounx, 60AbHBIX PAIOOPO30OM, OCAOIKHEHHBIM APTEPHAAD-

HOM rUnepTeHsuen

Distribution of rs 2010963 polymorphisms of the VEGF gene in workers with fluorosis complicated by arterial hypertension

Teno- I'pynma 06cAepAOBaHHBIX AHIY (p) OR
THI | c aprepmaAbHO# rumeprensueii (n=178), % | 6e3 aprepmaspnoii runeprensnn (n=68), % X\p (95% CI)
GG 101 (56,74) 22 (32,35) 11706 .
) )
GC 35 (19,67) 19 (27,94) (0,0006) | (1,52-4.93)
CcC 42 (23,59) 27 (39,71)
Tabauna 3 / Table 3

Pacnpepesenne noanmopduamos rs 2010963 rena VEGF y pabounx, 60AbHBIX GAIOOPO30OM, OCAOKHEHHDBIM aTePOCKAE-

PO30M aopTHI

Distribution of rs2010963 polymorphisms of the VEGF gene in workers with fluorosis complicated by aortic atherosclerosis

Teno- I'pynna 06cAeAOBaHHBIX AHIY ¢ () OR (95% CI)
THII C aTePOCKAEPO3OM AOPTHI, 1, % 6e3 arepockaepo3sa aoprs, 1, %
GG 21 (25,03) 14 (31,81)
GC 50 (59,50) 12 (22,27) ((1)268(2)2) (1 ;’79_2173)
CcC 13 (15,47) 18 (45,92) ’ e
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reTepPO3UroTHOTrO TeHOTHIIA (A/G) rema CYP1A1 c romosu-
rotasM rerotunoM (C/C) rewa CYP1A2 (X2=6,80, p=0,031,
OR=2,74,95% CI - 1,18-5,39) BbiCTyTaeT 3HAYMMbIM TPEAH-
KTHBHBIM GaKTOPOM PA3BUTHS MyABTH(OKAABHOTO aTePOCKAL-
posa y pabouux, 6OABHBIX GAIOOPO3OM

CaeAyeT OTMETHTD, 4TO BBISIBACHHE HU3KO- U BhICOKOQYHK-
IIMOHAABHBIX AAACACH IeHOB He ABASETCA OCHOBAHMEM AAL
IIOATBEPIKACHHSA K IIOCTAHOBKE COOTBETCTBYIONIErO AUATHO33,
a MOXXET BBICTYIATh AMIIb B Ka4eCTBe AOIIOAHHTEABHOIO HH-
GOopMaTHBHOTO MapKepa, OIpeAeAeHHe KOTOPOTO YBeAUdHBaeT
CTelleHb BEPOATHOCTH PAHHETO BbLABACHHS COIYTCTBYIOIIMX
IATOAOTMYECKUX COCTOSHHI pH $pAIOOpO3e.

INarosoruyeckue H3MeHeHHS Ha CHCTEMHOM YPOBHE OIIpe-
ACASIOT IOAMCUHAPOMHBIA XapaKTep IOPaXKeHUs OpPraHu3Ma
B ycaoBuax XQU. Briapaena coderanHas ¢popMa KapAUOMH-
omarwit B rpynne 60ababix (90 caydaes, 36,58%) u B rpymme
cpasrenus (18 cayuaes, 16,98%), 0cAOKHEHHBIX KOPOHAPHbIM
arepockaeposzoM ¢ UBC mo Tumy creHOKapauH, 00yCAOBAEH-
HOM KapAMOBA30TOKCHYECKIM MEXAaHU3MOM ACHCTBHA PTOPHUA-
HMOHA HA OPTaHU3M (X2=13,38, p=0,001, OR=2,82,95% CI —
1,59-4,98). OaHoit 13 HanboAee BAKHBIX IPHINH PA3BUTH
aTepOCKAEpO3a SBASIOTCS AMCAMIIAeMuH [29]. YcTaHOBACHA
AVICCOLJMALIHS TTAPAMETPOB AMITMAHOTO 0OMeHa Ha PpoHe pas-
Butus AT y ann, 60abHBIX Parooposom (p=0,0002). Oanaxo
CHIDKEHHE YPOBHS XOAeCTePHHA AMIIOIPOTEUHOB BbICOKOM
naotHocTH (XC AITBIT) He sBASIeTCS MapKepOM-IPEAUKTO-
POM MHOXeCTBEHHOTO COCYAUCTOTO mopaxenus [20,27,29].
BoisBaena acconuarus noanmopdusma (G/C) VEGF ¢ xpo-
HHUYEeCKUM IHeAoHeppuToM [25], arepockaepo3om aopTHI B
rpynme 60apabix AT (Taba. 3).

OmpepeseHa TakKe BHICOKAS BEPOATHOCTb Pa3BUTUS KOPO-
HAPHOTO aTePOCKAePO3a Y HOABHBIX PAIOOPO3OM — HOCHTe-
aeit renoruna (T/T) IL1p — Ha poHe XpoHUIECKOI POpMDI
(QTOPHUCTOJ renaToNaTUM B BUAE CTEATO3a Y AMI| C COIYTCTBY-
romjeit KapAMOBacKyAspHoit matoaorueit (OR=7,84,95% CI —
1,24-37,01, p=0,0001). IToanmopdnsrit aokyc (C/T) IL1B
MO>XeT BHOCHTD 3HAYMMbI BKAAA B IIPEAPACIIOAOKEHHOCTD K
GOpMHPOBAHHMIO KOHIIEHTPUYECKON UIEPTPOGHE MHOKAPAA
AeBoro xeAyaouka npu Al y pabounx, 60AbHBIX GAIOOPO3OM
(p=0,049). HapymeHus cepaeYHOro PUTMa, COYETAHHbIE C
AT}, Taxoke BbISBAEHBI y AuLl-HOCUTeAel coderannit GSTI'1+/
GSTM1del (OR=8,2, CI95% — 2,08-14,40, p=0,001). Trrm-
poBaHHe IIOAUMOPQHBIX MApKEPOB IeHOB MOXET MMeTh IIPHH-
IUIHMAABHOE 3HAYeHHe IPU GOPMUPOBAHUHU U CTPATUGHUKALIMH
rpymn nosbimeHHoro pucka passutus Al IBC u atepockae-
PO3a PA3AMYHOM AOKAAM3AIMH ¥ HOABHBIX GAIOOPO3OM B XOAE
PaspaboTKi 3¢ PeKTHBHBIX HPOPHAAKTHIECKIX MEPOIIPHATHIL.

Kaynuko-sKcrnepiMeHTaAbHOE HCCAAOBAHNE II0KA3AA0 Bbl-
COKYI0 COTPSDKEHHOCTD YCYTYOASIOMUX MaToreHe3 GpAI00po3a
IIPU3HAKOB U CBOEOOPASHBIN XAPAKTeP TeUeHHs CepPACUHO-COCY-
AMCTO# IIATOAOTHH Y PAOOTHIKOB AAIOMHHHIEBOTO IIPOU3BOACTBA
B YCAOBMSX XPOHIYECKOH GTOPUCTOH HArPY3KH Ha OPTaHU3M.

BriBoabI:

1. Ilepsoe panzosoe mecmo 6 cmpykmype KomopOudnoii na-
M0AO2UL Y PABOHUX C NPOPECCUOHANLHIM PAIOOPO3OM 3AHUMAIOM
OoAesnu cucmemst kposoobpawyenus — 94,71%. XOH oxasvieaem
kapduosazomoxcuteckoe deiicmeue Ha Pore muokapduoducmpo-
Pu, CI3aHHOTL C YUMo- 1 MEMOPAHOMOKCUHECKUM MEXAHUSMOM
deiicmeus pmopud-uona u svicokum e2o cpodcmeom k uoxam Ca’*.

2. MosekyrapHo-zeHemumeckusi anasus 00HAPYHCUA COnps-
HEHHOCINY SHAUUMDLX 2EHEMUMECKUX MAPKEPOS C NAMoA0ZUte-
CKUMU USMEHEHUIMU CEPOeHHO-COCYOUCTOT CUCIMeMbL 8 YCAOBUSX
XOU npu oyenxe cmenenu ux maxecmu: zenomuna (T/T) IL1p
C passumuem KOpOHAPHOZ0 GMEPOCKAEPO3A HA POHE CIMeamo3a
neuenu; npeobradanus zenomuna (A/G) CYPLAI y auy ¢ myas-

Original articles

MUPOKAALHYIM AMEPOCKAEPOIOM U BbICOKOT HACMOMbL COMEMA-
nus GSTT1+/GSTMI1del 8 epynne boavhbix Paoopozom, oms-
20U4eHHbIM KAPOUOBACKYAIPHOT namorozueil 6 sude HAPYUEHUS
cepdeunozo pumma; zenomunos (G/G) — e epynne auy ¢ AT u
2enomuna (G/C) zena VEGF — 6 2pynne pabouux ¢ koponap-
Hoim amepockaeposom; covemanue (A/G) CYPLAI c zomosuzom-
noim 2enomunom (C/C) zena CYP1A2 seasemca npeduxmushoim
Paxmopom paseumus MyAmuPoOKaLbHo20 AMepocKAepo3a; npe-
o6radanus zenomuna (GC) zena VEGF 6 epynne auy npu cose-
manuu AI' u UBC.

3. Buicoxuii yposenv conymcmeyioujesi npoPeccuoHarbHomy
PA100p03y cepdenro-cocyducmoii NAMoAOUY NO MUNy Mmoxcu-
yeckux kapduomuonamuii onpedessem Heobxodumocms paspa-
Gomxu adeKBamHbLxX NPesEHMUBHbIX Mep NO YNPABAEHUIO Npo-
PeCCUOHANLHUIMU PUCKAMU HA NPEONPUSIMULX AMOMUHUEBOT
NPOMBLULAEHHOCINUL,
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Beepenne. CoeprHeHMs GTOpa B MAABIX AO3aX, HO IIPU AAUTEABHOM BO3AEFCTBUM BBISBIBAIOT PA3AMYHbIC HAPYIIEHHUS B Opra-
HaxX Ha KACTOYHOM M MOAEKYASPHOM yPOBHSX. BaXXHYI0 POAD B IIOBPEXAQAIOIEM ACHCTBUH GTOPHAOB UTPAET AKTUBALIUS CBO-
60AHOPAAMKAABHBIX IIPOLieccoB. I10aTOMY OAHMM U3 HanboAee 3¢ PeKTUBHBIX ITyTell OrpaHUIEHUs GpTOP-HHAYLIPOBAHHBIX
IIOBPEXXAEHHIT SIBASETCS HEIIOCPEACTBEHHOE BO3AEHCTBHE Ha CBOOOAHOPAAMKAABHbIE IIPOLIECCHI C IIOMOIIbIO PACTHTEABHBIX
IIpenaparoB, 00AAAAIOIINX AHTUOKCHAAHTHBIME CBOMCTBAMH.

ITeAb HCCAGAOBAHMST — HM3YIUTb BAUSIHIE [IPENapaTa Ha OCHOBE AUTHAPOKBEpIIETHHA Ha aKTUBHOCTb CBOOOAHOPAAMKAABHBIX
IIPOLECCOB B TKAHHM TOAOBHOTO MOBIa MK CyOXPOHMYECKOM Bo3aeiicTun ¢propupa Harpus (NaF).

Marepnaan: 1 MeToABI. PaboTa mpoBeseHa Ha GeAbIX AAOOPATOPHBIX KpbIcax-camiax Maccoit 200-250 r. Kpoicst 6b1au pasae-
AeHBI Ha 3 rpynmbl: 1 — KOHTPOABHbIE; 2 — KPBICHI C XPOHHYECKUM BopeiicTBreM ¢propupa Harpus (NaF) B Tevenue 9 ue-
AeAb; 3 — KpBICHI, ToAy4aBmie pactBop NaF ¢ oAHOBpeMeHHBIM BBeAeHEeM KOMIIAEKCHOTO IIperapaTa Ha OCHOBE AUTHAPOK-
BepLEeTHHA B A03€ 3 MI/Kr Macchl B 1% KpaxMaAbHOM reae B TedeHue 3, 6 1 9 HepeAb. B Kope roaoBHOro Mo3ra OIpeAeAsAaCh
AKTHBHOCTb CBOGOAHOPAAMKAABHOTO OKHCACHHS M pepPMEHTOB aHTHOKCUAAHTHOI 3aIUThl — cymepokcuaancmyTasst (COA)
H KaTaAa3bl. B [UTO30AbHOM GpaKIMH TKAHH MO3Ta OTIPEACASIACS YPOBEHb IKCIIPeCCuH $paKTOpa TPAHCKPHIIIUY, HHAYLHpYe-
moro rumnokcueit HIF-1a, naaynu6easnsix ¢opm b6eakos — HSP72 u HSP32.

Pesyabrarsl. Ha paHHuX cpokax cy6xpoHudeckoro gpropucroro Bospeiictsus (1-3 HeaeAn) B KOpe TOAOBHOTO MO3Ta KpbIC
IIOKa3aHa aKcrpeccus 3amuTHbix 6eakos HIF-1a, HSP72, HSP32 u kaTaassl, B pe3yAbTaTe 4ero aKTHBHOCTb CBOOOAHOPAAH-
KAABHbIX IIPOIECCOB NMOAAEPKUBAAACH HA KOHTPOABHOM YPOBHE. YBeAHUeHHE CPOKOB IIOCTYNACHUS PTOPHUAOB B OPTAHH3M AO 9
HeAeAb IPUBOAUAO K CHIDKEHHUIO aHTHOKCHAQHTHOM 3aIHTHI U 3HAYUTEABHO AKTHBAIIUU CBOOOAHOPAAUKAABHOTO OKHCAEHHS
B TKaHU Mo3ra. ExxepAHeBHOe BBeAeHHE KOMITAGKCHOTO ITPeriapaTa ¢ AUTHAPOKBEPLIeTUHOM B TedyeHHe 3, 6 U 9 HepeAb KpbicaM
C Cy6XpOHMYECKUM GTOPHUCTHIM BO3AEHCTBHEM IIPHBOAMAO K CHIDKEHHIO BBIPRXKEHHOCTH HApyIIEHUI [PO- 1 aHTHOKCUAAHT-
HOro 0aAaHCa B KOpe FOAOBHOTO MO3ra. IIpy 9TOM HambOABIIMI 3AIUTHBIA 9QPeKT AUTHAPOKBEPLIETUHA TIPH $TOPUCTOM
BO3AEHCTBUM MPOSIBASACS K 9-1 HeAeAe eT0 BBEACHHA.

BriBoasL. [Ipu cybxponuueciom nocmynienuu ¢mopudos 6 op2aHu3m npenapam Ha ocHose duzudpoksepyemuna okasviéaem
Heliponpomekmoproe deiicmatie, KOMOpPoe NPOSBALEMCS NOBbIULEHUEM GKIMUBHOCHIU GHMUOKCUOAHMHDLX Pepmennios c60000HO-
PAOUKANLHO20 OKUCACHUS U KAMAAA3DL U PESUCHIERMHOCTU KOPbL MO324. K UHOYYUPOBAHHOMY CB0000HOPAOUKAALHOMY OKUCAEHUIO.
Karouesbie caoBa: cybxponuueckoe gmopucmoe s03desicmeue; kopa 204081020 mosea; HIF-1a; beaxu cemesicmea HSP; adanmo-
2eH; dueudpoksepyemun

Aas purapoBanns: JKykosa A I, Topoxosa A.I, Kasunxas A.C., Aavikuna T.K., Muxaiiaosa H.H., Apxunenko 10.B. Asan-
TOTeHHast KOPPEKIHs CBOOOAHOPAAUKAABHBIX TIOBPEXKAEHHI TOAOBHOTO MO3Ia IIPH CyOXPOHMYECKOM BO3AEHCTBHE GTOPHAL
Harpusi. Med. mpyda u npom. axoa. 2020; 60(6). http://dx.doi.org/10.31089/1026-9428-2020-60-6-381-386

Aast koppecionpennnn: JKykosa Anna Iennadvesta, 3aB. Aa6. MOAEKYASPHO-TEHETHECKHX U IKCIIEPHMEHTAABHBIX HCCACAO-
Baruit QTBHY «HIM KIIT'TI3», A-p 6uoa. Hayk. E-mail: nyura g@mail.ru

Qunancuposanue. ViccaepoBaHME He MIMEAO CIIOHCOPCKOI MOAAEPKKH.

Kongauxm unmepecos. ABTODBI 3aSIBASIIOT 06 OTCYTCTBHH KOHPAUKTA HHTEPECOB.

Aama nocmynaenus: 30.04.2020 / Aama npunamus k newamu: 14.05.2020 / Aama nybauxayuu: 06.2020

Anna G. Zhukova!, Larisa G. Gorokhova', Anastasiya S. Kazitskaya', Tatyana K. Yadykina', Nadezhda N. Mikhailova', Yuriy
V. Arkhipenko?

Adaptogenic correction of free radical brain damage in subchronic exposure to sodium fluoride

'Research Institute for Complex Problems of Hygiene and Occupational Diseases, 23, Kutuzova Str., Novokuznetsk, Russia, 654041;
Novokuznetsk Institute (Branch Campus) of the Kemerovo State University, 23, Tsiolkovskogo Str., Novokuznetsk, Russia, 654041;
*Lomonosov Moscow State University, 27, Building 1, Lomonosovskiy Ave., Moscow, Russia, 119991

Introduction. Fluorine compounds in small doses, but with prolonged exposure, cause various disorders in organs at the
cellular and molecular levels. Activation of free-radical processes plays an important role in the damaging effect of fluorides.
Therefore, one of the most effective ways to limit fluorine-induced damage is to directly affect free-radical processes using
herbal preparations with antioxidant properties.

The aim of the study is to study the effect of a dihydroquercetin-based drug on the activity of free radical processes in brain
tissue under subchronic exposure to sodium fluoride (NaF).
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Materials and methods. The work was performed on white male laboratory rats weighing 200-250 g. The rats were divided
into 3 groups: 1 — control; 2 — rats with chronic exposure to sodium fluoride (NaF) for 9 weeks; 3 — rats receiving a NAF
solution with simultaneous administration of a complex drug based on dihydroquercetin at a dose of 3 mg/kg in 1% starch
gel for 3, 6 and 9 weeks. The activity of free radical oxidation and antioxidant defense enzymes — superoxide dismutase
(SOD) and catalase-was determined in the cerebral cortex. The level of expression of hypoxia-induced transcription factor
HIF — 1A and inducible forms of proteins HSP72 and HSP32 were determined in the cytosolic fraction of brain tissue.
Results. In the early stages of subchronic fluoride exposure (1-3 weeks), the expression of protective proteins HIF-1a, HSP72,
HSP32 and catalase was shown in the rat cortex, as a result of which the activity of free-radical processes was maintained
at the control level. An increase in the timing of fluoride intake to 9 weeks led to a decrease in antioxidant protection and
significant activation of free radical oxidation in brain tissue. Daily administration of a complex drug with dihydroquercetin
for 3, 6 and 9 weeks to rats with subchronic fluoride exposure led to a decrease in the severity of pro- and antioxidant balance
disorders in the cerebral cortex. At the same time, the greatest protective effect of dihydroquercetin with fluoride exposure
was manifested by the 9th week of its administration.

Conclusions. When subchronic intake of fluorides in the body, the drug based on dihydroquercetin has a neuroprotective effect,
which is manifested by an increase in the activity of antioxidant enzymes of free radical oxidation and catalase and the resistance of
the cortex to induced free radical oxidation.
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Beeaenne. CoepnHeHHs $pTOpa IMHMPOKO PacHpoCTpaHe-
HBI B IIPUPOAE B B OCHOBHOM HCIIOAB3YIOTCS B AAIOMHHHEBOH
IIPOMBINIAEHHOCTH, IPU TOPUPOBAHUU BOABL H AAS IPOPU-
AAKTUKH 3a60AeBaHuil 3y60B U AedeHHs ocTeonoposa [1-3].
IToxa3aHo, YTO B MaABIX KOAMYECTBAX GTOP HEOOXOAUM AASL
HOPMAaABHOTO POCTa U Pa3BUTHS OPIaHMU3MA, TA€ BBIIIOAHSET
CBOIO CIelUPUIeCKyI0 MeTAOOANYECKYIO PYHKIIHIO B KOCTHOM
TKaHH, TIeYeHH, TIOYKAX, MHOKapA€e U HEPBHOI cucreme [2].

B psiae nccaepOBaHMI OBIAO YCTAaHOBAEHO, YTO GTOPUABI B
MaABIX AO32X, HO IIPH AAUTEABHOM BO3AEHCTBHHU, MOTYT B OT-
HOCHTEABHO KOPOTKHE CPOKHU BbI3BIBATh Pa3AMYHbIe Hapylle-
HUS B AETKUX, CepAlle U IleYeHH Ha KAeTOYHOM U MOAEKYASIp-
HOM ypoBHsx [4,5]. Kpome Toro, n3brousoe nocrymaenne
$TOPHAOB B OpPraHU3M OKA3bIBaeT TOKCHUECKOe ACHCTBHE Ha
$YHKIIMH KOPBI TOAOBHOT'O MO3T4, BBI3bIBAsI HEBPOAOTHYECKIIe
¥ KOTHUTHUBHBIE paccTpoiicTsa [6,7].

BaxxHyI0 pOAb B MOBPEXAAIOIIEM ACHCTBHU COEAHMHEHUH
¢TOpa Ha pasAMUHbIe BHYTPUKACTOYHBIE IIPOIIECCHl HI'PAET
[IOBbIIIEHUE YPOBHS aKTUBHBIX GOPM KHCAOPOAA U aKTUBA-
uus cBO60AHOPaAUKaAbHBIX nponeccos [8,9]. TloaTomy oa-
HUM U3 Hanboaee 9QPeKTUBHBIX IIyTell OorpaHudeHus Gprop-
HMHAYLIMPOBAHHBIX IOBPEXAECHUH SBASETCS HEIIOCPEACTBEHHOE
BO3AENCTBUE HA CBOOOAHOPAAUKAABHBIE IIPOLIECCHI C IOMOIIBIO
PACTUTEAbHBIX IIPENAPaTOB, IPOSBASIOIIUX AHTHOKCUAAHTHBIE
cBoticta [10,11]. OAHMM U3 HHX SIBASETCS IIPENAPAT, COAEP-
KAy GAABOHOMA AUTUAPOKBEpIIeTHH (AFK) , 06AaAQOIIHI
AAANTOTEHHBIM M OPTaHOTPOTEKTHBHBIM AeiicTBreM [12,13].

ITeAp mccAeAOBAHHS — M3YYHUTD BAWSHIE Iperapara Ha
OCHOBE AMTHAPOKBEpILIEeTHHA Ha aKTUBHOCTb CBOOOAHOPAAHU-
KAaABHBIX IIPOLIECCOB B TOAOBHOM MOSI€ IPU CYOXPOHUYECKOM
BosAeiicTBum dropupa Harpus (NaF).

Marepuaast 1 MeTOABL. PaboTa mpoBeAeHa Ha HEABIX Aa-
6OpaTOpHBIX KpbIcax-camijax Maccoit 200-250 r. Panpomusa-
LIS XKUBOTHBIX OCYIIECTBASAACh METOAOM CAYYaiHBIX YHCEA.
Kpeicbl 6b1a1 paspeaeHs! Ha 3 rpymisl 1o 15 0cobeit B KaxXAO:
1 — KOHTPOAbHbIE; 2 — KPBIChI C XPOHUYECKUM BO3AEHCTBUEM
NaF B Teuenne 9 Hepeab (e>K6AHeBHO, B CBOOOAHOM AOCTYyIIE
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pacrBop NaF B xonnentparmu 10 MT/A, 4TO mpumepHo B 10
pas mmwxe LD u cooTsercTByet cyTouHo# Aose propa 1,2 mr/
KT Macchl Teaa) [4]; 3 — Kpbichl, moayyasmue pactsop NaF ¢
OAHOBpeMeHHBIM BBeAeHIeM TIpellapaTa Ha OCHOBE AUTUAPOK-
BEpLETHHA B A03€ 3 MI'/KI Macchl B 1% KpaxMaAbHOM IeAe B
Teuenue 3, 6 u 9 Heaeap [ 14]. CopepkaHue, KOPMACHHUE U BbI-
BeAeHHe XIBOTHbIX U3 9KCIIEPHMEeHTa IIPOBOAMAOCH B COOTBET-
crBuu ¢ TpeboBanusimu Ipukaza M3 PO «O6 yreepxpennn
ITpaBua HapAexameit AabopaTopHoit mpakTukh> (N2 1991 ot
01.04.2016 r.) , @ TakoKe PYKOBOACTBOM I10 COAEP>KaHHIO U UC-
TI0AB30BaHMUIO AabOpaTopHbIX xuBoTHBbIX (Guide for the Care
and Use of Laboratory Animals, 1996).

IpousBopnAY 3a00p KPOBH ¥ TKAHU KOPbI TOAOBHOT'O MO3Ta
AASL OHOXMMIYECKHX M MOAEKYASIPHBIX HCCAAOBaHMI Ha 1, 3, 6
1 9-11 HeAeASIX 9KCIIepHMeHTa. [oMoreHU3HpoBaHye TKAHH IIPO-
Boauan B cpeae SO MM tpuc-HCl, 100 MM NaCl (pH 7.2 npu
0° C) B COOTHOIIEHUH TKaHb:cpeaa 1:10 c moMombio roMOreHu-
saTopa TedpaoH:cTekA0 ripy 800 06/muH B Teverne 1 mu. [15].

AKTHBHOCTb $epPMEHTOB AHTHOKCHAAHTHOII 3aIUThI OIIpe-
aeasaacy cnekrpodoromerpudeckn: COA — mo MeToay,
omucaHHOMY B pabore [16], katasasa — Mo KaaccuIeckoMy
metopy Luck. YpoBeHb 3amuTHbIX 6€AKOB — 0-CyObeANHHIIBL
¢$akTOpa TPaHCKPHUIINH, HHAYIIUPYEeMOTO TUIIOKCHeH (HIF—
la), uHAyL6eabHbIx popM b6eaxoB HSP72 ¢ mameponHoit
axTuBHOCTBIO 1 HSP32 g“eM—OKCI/IreHa3a) C AaHTHOKCUAAQHT-
HOIl aKTUBHOCTBIO — OIPEAEASIACS B IIUTO30ABHOM $ppaKIiuu
KOPBI FOAOBHOTO MO3I'a METOAOM BeCTepH-OAOTTHHIA C HC-
[IOAb30BaHUEM IIE€PBBIX CIeNUPUIECKUX MOHOKAOHAABHBIX
anTHTeA (Stressgen) M BTOPBIX aHTHTEA C NIePOKCHAAZHON
metkoit (Jackson Immuno Research). Aerexuus mposoau-
AaCh II0 XeMUAIOMHUHECLIEHIIUN C UCIIOAb30BAHHUEM PEeaKTHBOB
ECL (Amersham) na pentresorpaduueckyro mesky (Kodak).

INospexaatomee pericTBre NaF Ha TKaHb FOAOBHOTO MO3ra
OLIEHUBAAOCE 10 YPOBHIO IIPOAYKTOB CBOOOAHOPAAUKAABHOTO
oxucaenus (CPO), HHAYLIMPOBAHHOTO i Vitro CHCTEMOH, co-
Aepxameit ackopbar (0.2 MM) mpu KoHIeHTpanuu 6eaka 2,5
mr/ma [15]. KoHIneHTparus mpoAyKTOB OKHCASHHS OLleHHBa-
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Aach 1o peakiuu ¢ 2-Trobapburyposoit kucaoroit (TBK) mo
kaaccuaeckomy Meropy Ohkawa B MOAMUKALIIY [17].

B cpiBopoTke KpOBH 9KCIIepHMEHTAAbHBIX KPBIC OIpeAe-
ASIAACh AKTUBHOCTD GyTHpuaxosunacrepasst (BXJ) xume-
THYECKMM METOAOM C IIOMOIIbI0 HabopoB peakTrBoB 3A0
«Bekrop-Becr>» (HoBocubupck).

Crarucrideckas 06paboTKa IIOAYYEHHBIX PE3YABTATOB
IPOBOAMAACH C IIOMOIBIO TaKeTa mporpamm Statistica 6.0.
AaHHbIe IPEACTABACHBI B BUAE MeAMAHBL. AAS CpaBHEHHS
He3aBUCHMBIX BHIOOPOK HCIIOAb30BAH HellapaMeTpHyecKHit
U-xpurepuit MaHHa-YHTHH, AAS CPABHEHHS 3aBHCHMBIX BBIOO-
POK — TecT COTAACOBAHHbIX IMap Buakokcona. Pasauams Mesxay
BBIOOPKAMHM CIMTAAMCh AOCTOBepHbIMH TIpH p<0,0S.

Pesyabrarpl. CoearHenns ¢pTopa B BHICOKUX KOHII@HTpAITU-
SIX U IIPH AAUTEABHOM BO3AEHCTBHI aKTHBUPYIOT CBOOOAHODA-
auxabhble porecchl (CPIT) 1 3HA4UTeABHO CHIDKAIOT ypOBEHb
AHTHOKCHAQHTHO 3aIIMTbI B PA3AMYHbIX TKaHAX [4,8,9,18].

B akcrnepumenTax cybxpoHudeckoe BospeficTare NaF mpu-
BOAMAO K AKTHBAIINH CHHTE3 3AIUTHBIX OEAKOB B KOPE FOAOB-
HOTO Moara ¢ 1-it o 6-10 Hepeato (puc. 1a). BouBaeHo, 4o B
2,5 pasa nossumaacs yposess HIF-1a — 6eaxa, sBasiomerocs
KHCAOPOA-UyBCTBUTEABHOMN CyOBeAMHUIEH TPAHCKPHUIIIUOHHO-
ro ¢pakropa, HHAyIHpyemoro rumokcueit, — HIF-1. Axtusa-
nus cuare3a HIF-1a MoxeT cBHAETEAbCTBOBATb O PAa3BUTHU
B KOpe FOAOBHOTO MO3Ta TUIIOKCHHU B Pe3yAbTaTe CyOXpOHH-
9eCKOTro BO3AEHCTBUA coepuHeHHit ¢pTopa Ha opranusm. Oc-
HoBHOH {yHkimeit HIF-1 SBAseTcs MHAYKIMA TPaHCKPUIIIUH
reHOB, PEIyAUPYIOIIUX KICAOPOAHOE ObecredeHre i AHTHOK-
CHAAHTHBII TOTeHIMaA KaeTok [ 19,20].

Iospimenue yposrs HIF-1a B kope roAOBHOTO MO3Ta KpbIC
COTPOBOXAAAOCH IKCIIPECCHI MHAYIIOEABHBIX OEAKOB CeMeli-
crsa HSP — B 3 pasa HSP72 n niowrw B 2 pasa HSP32 (puc. 1a).
Boicoxuit ypoBeHb 9THX HeAKOB MOXET 00eCIIedrBaTh YCTOMIH-
BOCTb TOAOBHOTO MO3T'a K THITOKCHYECKUM TTOBPEXASHUIM IpU
cybxpormieckoM BospericTry NaF. MexaHH3MBI 3a1[UThI Hefi-
ponos ¢ momompbio HSP72 1 HSP32 BKAIOYAIOT: yTHAM3AIMIO 1
PperaparHio MoBPeKACHHBIX OEAKOB, THIMOMPOBAHIIE AIONTO32
u samury ot CPIT [21,22]. Kpome Toro, Ha paHHUX cpoKax cy6-
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XpoHudeckoro BospeitcTsusa NaF B xope roaossOro mosra s 2,5
Pasa yBeAMYMBAAACH AKTHBHOCTD KaTaAa3bl.

IToBbleHre YPOBHS 3AIIUTHBIX OEAKOB COMPOBOXKAAAOCH
CHIDKEHHEeM YPOBHS CBOOOAHOPAAMKAABHOTO OKHCAEHHS KOpe
roaosHoro mosra (puc. 16). Ha 1-it u 6-i Heaeasx $propucroro
BO3AEHCTBIIS CHIDKAACS yPOBEHD CBOOOAHOPAAUKAABHBIX IPOAYK-
T0B Ha 20% 1 40% OT KOHTPOABHbIX 3HAYEHHH COOTBETCTBEHHO.

YBeAnueHHe CpPOKOB AeMCTBUS HM3KMX KOHIIEHTpaluit
¢Topa A0 9 HepeAb IPUBOAMAO K MOBBINIEHHIO TYBCTBUTEAD-
HOCTH KOpbI roaoBHOro Moara k CPII (puc. 2a). Bruasaero,
4TO Ha 9 HepeAe B KOpe Mo3ra B 1,6 pasa yBeAMUMBAACH Ha-
YAABHBIN yPOBEHb CBOOOAHOPAAHUKAABHBIX IIPOAYKTOB M CHHU-
XAAACh PE3UCTEHTHOCTD MeMOPAHHBIX CTPYKTYP K MHAYKIIHH
CBOGOAHopaAI/IKaAbHoro OKHCAEHHUS in vitro (Ha 40% uepes 30
1 60 MUHYT HHAYKIJUH OKHCAHMS, Ha 66% 1yepes 90 MHHyT).
Takoe noBpleHHe YyBCTBUTEABHOCTH KOPBI TOAOBHOT'O MO3Ta
K CPII npoucxoarnao Ha ¢poHe HHIHOUPOBAHMS AKTHBHOCTH
$epMeHTOB aHTHOKCHAAHTHOI 3amuTh! (puc. 26) U cuHTe3a
HIF-1a, HSP72 u HSP32, uro coraacyercs ¢ pesyabTaTaMu
ADPYTHX aBTOPOB, IOAYYEeHHBIMY Ha MOAEAH AAUTEABHOTO AH-
CTBHS BbICOKUX KOHLeHTpanuit NaF [1,23].

B aauHOI paboTe B AMHAMUKE CYOXPOHHIECKOTO GTOPUCTO-
IO BO3AGHCTBHSA B CHIBOPOTKE KPOBH JKCIIEPUMEHTAABHBIX KPBIC
BBIIBAGHO CHIDKEHHe aKTHBHOCTH (pepMeHTa Oy THPHAXOAHMH)-
crepassl (BXJ), y4acTByIoImIero B HHAKTHBALM PA3AHYHBIX TOK-
CHYHBIX coepArHeHuH. Tak, Ha 3-f HepeAe OKCIIepUMeHTa aKTHB-
Hocth BXO 6b1aa HKe KOHTPOABHBIX (411,0) 3HaueHwMil B 2 pasa
(210,6; p<0,001), Ha 6-i1 Hepeae — B 4 pasa (92,4; p<0,001),
a Ha 9-11 Heaeae — B 3 pasa (154,1; ps0,00l). IToxasato, uro
cHkeHue akTUBHOCTH BXO B ChIBOpOTKe KpOBM KOppeAupyer
C IOHIDKEHHON PeaKIiiei Ha CTPecc, 0CAADACHEM HMMyHHUTETa
U Pa3sBUTHEM KOTHUTHBHOTO AeQUIUTA [24,25].

Taxum 06pasoM, Ha PaHHUX CPOKAX GTOPHCTOrO BO3AEH-
crBus (1-3 HepeAM) B KOpe TOAOBHOTO MO3Ta KPBIC YBEAHH-
BaeTCs ypoBeHb 3amuTHbx 6eakoB HIF-1a, HSP72, HSP32 u
KaTaAasbl. B pesyapTare aTOro Ha KOHTPOABHOM YPOBHE IIOA-
Aepxusaercs akTuBHOCTh CPO. YBeAnueHne cpokoB IOCTY-
nAeHHS pTOPUAOB B OPTAHU3M AO 9 HeAeAb IIPUBOAHAO K 3Ha-
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1 HepeAas

Puc. 1. BAusane CYGXPOHI/I‘ICCKOI‘O (l)TOpPlCTOI‘O BO3AEMCTBHS Ha YPOBEHD 3aIUTHBIX 6eAkoB (a) Hu CBOGOAHOpaAI/IKQAbHOI‘O OKHC-

ACHHUSA (6) B KOp€ TOAOBHOI'0 MO3ra 3KCI€pHUMEHTAADHBIX KPbIC

I[Tpumeuanue: * — pocrosepHocTb oTAMumit (p<0,05) mo cpasrenmuio ¢ kourposem (U-kpurepuit Mansa-Yuruu).
Fig. 1. Influence of subchronic fluoride exposure on the level of protective proteins (a) and free radical oxidation (b) in the cortex of experimental

rats.

Note: * — confidence of differences (p<0.05) compared to the control (U-Mann-Whitney test).
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ITpumeuanus: ¥ — aocroBepHOCTb oTAMYHil (p<0,05) 1o cpaBHenuto ¢ kontpoaeM (U-kpurepuit ManHa-YurHu); # — AOCTOBEPHOCTD
otanuuit (p<0,05) Mo CpaBHEHHIO C KpbIcaMy € CYOXPOHHYECKUM PTOPUCTHIM BO3AEHCTBHEM (TecT coraacoBaHHbIX Map Buakokcona).
Fig. 2. Influence of dihydroquercetin on the activity of free radical processes (a) and antioxidant defense enzymes (b) in the rat cortex under

subchronic fluoride exposure.

Notes: * — confidence of differences (p<0.05) compared to the control (U-Mann-Whitney test); # — confidence of differences (p<0.0S) compared

to rats with subchronic fluoride exposure (Wilcoxon matched pairs test).

yureabHOM akTUBaUK CPII U CHIOKEHHMIO aHTHOKCHAAHTHOM
3aIUTBI B KOpe MO3Ta.

B HacTosmee BpeMs aKTYaAbHON sIBASieTCS pobaeMa
IIOUCKA CPEACTB U METOAOB, PETYAHPYIOIIHUX YPOBEHb IpPO-
U aHTHOKCHAQHTHBIX $AKTOPOB B TKAHSIX IIPU PasAHYHBIX
IMOBPEXAAIMHKX BO3AECHCTBUAX [12,26,27]. B pa60Te 6b1A
HCIIOAB30BaH KOMIIAEKCHBIHN Hmpemapar Ha ocHoBe ATK —
CHABHOTO QaHTHOKCHAQHTA, CIIOCOOHOTO YAQASTb CBOOOAHbIE
PAAMKaABI U TTOBBIIATh aKTUBHOCTb AHTHOKCHAAHTHBIX dep-
MeHTOB [27-29].

E>xepneBHOe BBepeHHe KoMmaekcHoro npemnapara ¢ AIK
B TedeHMe 3, 6 1 9 HeAeAb KPbICAM C CYOXPOHMYECKUM GTOpHU-
CTBIM BO3AEHCTBHEM IIPUBOAMAO K CHIDKEHHUIO BBIPaXKEHHOCTH
HapYIIeHHUI IPO- ¥ AHTHOKCHAAHTHOTO 6aAQHCA B KOPE TOAOB-
Horo moara. Hanboasmmit samurssii adpdexr AI'K npu ¢pro-
PHCTOM BO3AEHCTBUY IPOSBASACS K 9-11 HepeAe ero BBeACHHS
(puc. 2). ATK moBbimaA yCTOHIMBOCT KOPbI TOAOBHOTO MO3Ta
x CPII (puc. 2a): CHIXAACS HAYAABHBIH YPOBEHb POAYKTOB
oxucAeHust Ha 20% M ypoBeHb OKHCACHHBIX IPOAYKTOB Yepe3
90 muH. nHKy6Oauy Ha 49%. AauteasHoe BBepenue AT'K mo-
BBIIIAAO AKTUBHOCTb pEePMEHTOB aHTHOKCHAQHTHOH 3aIIIUThI:
COA B 2 pasa u xaTaaassl B 1,5 pasa 1o cpaBHeHHIO C IPYIIION
cybxponuyeckoro ¢propuctoro Bosaeitctsus (puc. 26). Ilo-
AOOHSBII 3amuTHb a¢pexr npenapara ¢ AI'K 6b1a BoisiBaeH
paHee B TKAHH AETKHX Ha 9KCIIEPIMEHTAAbHOM MOAEAH aHTpa-
Kocmaukosa [11].

O6cyxaenne. B 0cHOBe MOAEKYASIPHBIX MEXaHU3MOB Hell-
ponporexropHoro a¢ppexra AI'K aexur ero cnocobrocTs
YAQASITH CBOOOAHBIE PAAUKAABI, CBSI3BIBATH BHYTPUKAETOYHOE
JKeAe30 M IOBBIIIATh AKTUBHOCTb GepMEHTOB aHTHOKCHUAAHT-
Hoii 3amurs! [27,28].

VMeroTcst AQHHbBIE O MOAYAMPYIOIIEM AeHCTBUH (AABOHOHUAOB
HA Pa3AMYHbIE BHYTPUKAETOYHbIE CUTHAAbHBIE ITyTH [28]. Panee
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OBIAO [TOKA3aHO, YTO HAKOIIACHHE TOPHUAOB B TKAHH MO3Ta BBI3bI-
BaeT IIOBPEXAEHHE KACTOYHBIX MeMOPAH HefPOHOB, TIOBBIILIEHIE B
HUX KoHIleHTparmy noHoB Ca** u akrusHocTH MAPK (mitogen-
activated protein kinase), JNK (c-Jun N-terminal kinase) 1 ERK
(extracellular signal-regulated protein kinase) [7].

BpiBoabI:

1. Ha pannux cpokax cybxporu4eckozo ¢mopucmozo 603-
deiicmeus (1-3 Hedew) 6 kKope 201081020 MO324 KPbIC NOKA3AHA
akcnpeccus 3auwumnbix 6eaxos HIF-1a, HSP72, HSP32 u xama-
Ad3bl, 8 pe3yAbIMAmMe He20 aKmusHocmy c80600HOpaduKarbHbIxX
npoyeccos nod0epiuUBAAACH HA KOHMPOALHOM YPOBHeE.

2. YeeAunenue cpokos nocmynaenus. $mopudos 6 opeanusm do 9
HeOeAb NPUBOOUAD K CHUIIEHUIO AHMUOKCUOAHIMHOT 3AUUIMbL U SHAUU-
meAbHOT aKmusayuu c60000HOPAUKALLHO20 OKUCAEHUS 8 KOPE MO32A.

3. Ilpenapam na ocnose AI'K oxasvieaem neiiponpomexmop-
Hoe deticmeaue npu cybxporuseckom nocmynienuu $mopudos 6
0p2aHU3M, KOMopoe NPosBASemcs NosviueHUeM aKMUBHOCMU
Pepmenmos anmuoxcudanmuoti sauumer COA u xamarasvl, a
maxice YCmoiHugocnvio Kopol M032a K UHOYYUPOBAHHOMY CB0-
000HOpAdUKANLHOMY OKUCAEHUIO.

CITMCOK AUTEPATYPBI

1. Chouhan S., Lomash V., Flora S.J.S. Fluoride-induced
changes in haem biosynthesis pathway, neurological variables and
tissue histopathology of rats. J. Appl. Toxicol. 2010; (30): 63-73.
DOI: 10.1002/jat. 1474

2. Araaaxosa H.M,, I'yces I'I1. BausiHue HeopraHmieckux co-
eAMHEHHI (TOpA Ha XKUBbIE OPTAHU3MBI PABAHYHOTO QHAOreHeTH-
4eCKOro ypOBHSL. JKypHaA 960A04UOHHOT GUOXUMUL U PUIUOAOZUL.
2011; 47(5): 337-47.

3. Araaakosa H.W,, Ilerposa T, I'yces I.I1. Axrusanus FAS
PeLienTopoB, KacIasbl-8 ¥ Kacmassl-3 MOHAMH GTOpa B IPUTPOLIU-



Russian Journal of Occupational Health and Industrial Ecology — 2020; 60 (6)

Tax KpICHI in vitro. JKypHas asostoyuonnoii buoxumuy u Gusuorozu.
2019; 55 (2): 90-6. DOI: 10.1134/50044452919020013

4. Aaexuna A.A., Xykosa A.I', Cazonrosa T.I. Bausnue
MAABIX A03 HEOPraHMYECKHX COEAUHEHUIT $TOpa Ha YPOBEHb CBO-
6OAHOPAAMKAABHOTO OKUCAEHUS M BHYTPUKACTOYHBIX 3aIUTHBIX
CHCTeM B CepAlle, ACTKUX ¥ IedeHn. TexHOA02UU HCUBLIX CUCHIEM.
2016; 13(6): 49-56.

S. Taipam A.A., Amyea B, MBuenko E.B. YasTpacTpyxry-
pa KapAMOMHUOLIUTOB IIPY ACMICTBHH MAABIX A03 gTOpa. Becmuux
Poccuiickoti soenno-meduyunckoii axademuu. 2016; 2 (54): 138-4S.

6. Hapent O.B., Coxoaosa T.B., Araraxkosa H./. Bausguue no-
HOB $TOpa Ha HEHPOHBI KOPHI TOAOBHOTO MO3ra Kpsic. Mopdorozus.
2019; 155 (2): 209.

7. Dec K., Lukomska A., Maciejewska D., Jakubczyk K.,
Baranowska-Bosiacka I. et al. The Influence of Fluorine on the
Disturbances of Homeostasis in the Central Nervous System.
Biological Trace Element Research. 2017; (177): 224-34. DOL:
10.1007/s12011-016-0871-4

8. Garcia-Montalvo E.A., Reyes-Pérez H., Del Razo L.M.
Fluoride exposure impairs glucose tolerance via decreased insulin
expression and oxidative stress. Toxicology. 2009; 263(2-3): 75-83.
DOI: 10.1016/j.t0x.2009.06.008

9. Barbier O., Arreola-Mendoza L., Del Razo L.M. Molecular
mechanisms of fluoride toxicity. Chem Biol Interact. 2010; 188(2):
319-33.DOI: 10.1016/j. cbi.2010.07.011

10. Muxaitaosa H.H., XKyxosa A.I', [opoxosa A.I', byraesa
M.C,, Aapikuna TK., Kuceaesa A.B. Onenxka adpdekTuBHOCTH IpO-
QHAAKTUKY XPOHUYECKON GTOPUCTON MHTOKCUKALIAA AAALITOTEHOM
Rhodiola rosea L. Tuzuena u canumapus. 2019; 98(7): 744-7. DOL:
10.18821/0016-9900-2019-98-7-744-747

11. Zhukova A.G., Mikhailova N.N., Sazontova T.G., Zhdanova
N.N,, Kazitskaya A.S., Bugaeva M.S. et al. Participation of free-
radical processes in structural and metabolic disordes of lung tissues
in the dynamics of coal-rock dust exposure and the adaptogenic
correction. Bulletin of experimental biology and medicine. 2020;
168(4): 439-43. DOI: 10.1007/s10517-020-04727-7

12. Baapumupos I0.A., IIpockypruna E.B., Aemun E.M., Mar-
Beesa H.C., Arobunxuit O.B., Houkos A.A. u Ap. AUruapoxsep-
eruH (TakcHOAMH) U ApyTHe PAABOHOMABL KaK HHIUOUTOPBI 06-
Pa3sOBaHKS CBOGOAHBIX PAAUKAAOB Ha KAIOUEBbIX CTAAUSX AIIONITO3a.
Buoxumus. 2009; 74 (3): 372-79.

13. Porosckwuit B.C., Matromus A .., Tumanosckuit H.A., Ce-
meitkun A.B., Kyxapesa T.C., Kopotee A.M u Ap. AHTHIIpOAN(EpA-
TUBHAS U AaHTHOKCHAQHTHAS aKTUBHOCTD HOBBIX [P OM3BOAHBIX AUIY-
ApPOKBepIleTHHA. JKcnepum. u Kaun. dapmaxoa. 2010; 73(9): 39-42.

14. 3axapenxos B.B, Muxaitrosa H.H.,, Topoxosa A.I', Pomanenko
A.B, XKyxosa AL, Byraesa M.C. 1 ap. Cnocob npogusaxmuku anmpaxo-
CUAUKO30 1ipU MODeAUpOBanUY 6 kcnepumerime: Tat. N© 2611935 P®; 2017.

1S. Apxunenxo IO.B., Aupenxo B.B., Casonrosa T.I', Meep-
con 0.3. CpaBHHuTeAbHAS OLJEHKA BAMSHUS MMMOOUAM3AIIOHHOTO
CTpecca Ha AUHAMUKY YCTOMYMBOCTU K MHAYKI[UH IIEPEKUCHOIO
OKHUCACHISI AUIIUAOB BHYTPEHHIX OPraHOB M TOAOBHOTO Mo3ra. Ao-
xaader AH CCCP. 1989; 304 (6): 1500-03.

16. Fridovich 1., Liochev S.I. An essay on superoxide
dismutase, 2-methoxyestradiol, and the proper uses of
scientific methods. Amino Acids. 2015; 47 (8): 1605-1606.
DOI: 10.1007/s00726-015-1996-z

17. Kikugava K., Kojima T., Yamaki S. et al. Interpreta-
tion of the thiobarbituric acid reactivity of rat liver and brain
homogenates in the presence of ferric ion and ethylenediami-
netetraacetic acid. Anal. Biochem. 1992; 202: 249-55. DOI:
10.1016/0003-2697(92)90102-d

18. Zhukova A.G., Gorokhova L.G., Mikhailova N.N,,
Alekhina D.A., Prokop’ev Y.A., Sazontova T.G. et al. Mechanisms
of intracellular defense and activity of free radical oxidation in

Original articles

rat myocardium in the dynamics of chronic fluorine intoxication.
Bulletin of experimental biology and medicine. 2013; 156 (2): 224-7.
DOI: 10.1007/s10517-013-2316-9

19. Berom A.H. BuyTpukaeTouHble MeXaHU3MbI YYBCTBH-
TeABHOCTH K KHCAOPOAY. Buoxumus. 2020; 85 (1): 49-63. DOL:
10.31857/50320972520010042

20. Semenza G.L. Hypoxia-inducible factor 1 (HIF-1)
pathway. Science’s STKE. 2007; 2007 (407): cm8. DOI: 10.1126/
stke.4072007cm8

21. Christians E., Yan L.-J., Benjamin I. Heat shock factor 1 and
heat shock proteins: critical partners in protection against acute cell
injury. Crit. Care Med. 2002; 30 (1): 43-50.

22. Zhukova A.G,, Sazontova T.G. Hemeoxygenase: function,
regulation, biological role. Hypoxia Medical Journal. 2004; 12 (3): 30-43.

23. Chen Q, Wang Z., Xiong Y., Xue W,, Kao X., Gao Y. et al.
Selenium increases expression of HSP70 and antioxidant enzymes
to lesser oxidative damage in Fincoal-type fluorosis. J. Toxicol. Sci.
2009; 34(4): 399-40S.

24. Muller L., Pawelec G. Aging and immunity — impact of
behavioral intervention. Brain Behav. Immun. 2014; 39: 8-22. DOI:
10.1016/j. bbi. 2013.11.015

25. Koaaosa A.M., Koukuna E.I, Ay6posckas H.M., XKXypasun
W.A., Haausaesa H.H. Bausnue npeHnaTaAbHOM IUIIOKCHH HA aKTHB-
HOCTDb XOAMH3CTepa3 B ChIBOPOTKe KpoBH Kpsic. Heiipoxumus. 2018;
35 (2): 160-9. DOI: 10.7868/51027813318020097

26. Xyxosa A.I, CasonTosa T.I, Apkapvesa 11.B., Mopos B.B.
Moayaupyromee AeficTBue IeppTOpaHa HA COOTHOLIEHHUE LIPO- U
AHTHOKCHUAAHTHBIX CHCTEM B pasHbIxX oprasax. Obujas peanumamo-
Ao02us. 2006; 11 (1): 47-50.

27. Spencer J.P.E. Flavonoids: modulators of brain function?
British Journal of Nutrition. 2008; 99 (E-Suppl. 1): ES60-ES77.
DOI: 10.1017/S0007114508965776

28. Mansuri M.L., Parihar P,, Solanki L., Parihar M.S. Flavonoids
in modulation of cell survival signalling pathways. Genes Nutr. 2014;
9: 400-9. DOI: 10.1007/s12263-014-0400-z

29. Tepexos P.II., Ceaunanosa 1.A. MoaekyasipHOe MOAGAH-
PpOBaHIe B3aNMOAEHCTBI AUTHAPOKBEPLIETHHA U €TI0 META6OAUTOB
C IIUKAOOKCHUTeHa301-2. Broasemens cubupcroii meduyunsi. 2019; 18
(3): 101-6. DOI: 10.20538/1682-0363-2019-3-101-106

REFERENCES

1. Chouhan S., Lomash V., Flora SJ.S. Fluoride-induced chang-
es in haem biosynthesis pathway, neurological variables and tissue
histopathology of rats. J. Appl. Toxicol. 2010; (30): 63-73. DOI:
10.1002/jat.1474

2. Agalakova N.I, Gusev G.P. Effect of inorganic fluoride on liv-
ing organisms of different phylogenetic level. Zhurnal evolyutsionnoy
biokhimii i fiziologii. 2011; 47(5): 337-47 (in Russian).

3. Agalakova N.A,, Petrova T.I, Gusev G.P. Activation of Fas
receptors, caspase-8 and caspase-3 by fluoride ionsin rat erythro-
cytes in vitro. Zhurnal evolyutsionnoy biokhimii i fiziologii. 2019;
55 (2): 90-96. DOL: 10.1134/S0044452919020013 (in Russian).

4. Alekhina D.A., Zhukova A.G., Sazontova T.G. Low dose of
fluoride influences to free radical oxidation and intracellular pro-
tective systems in heart, lung and liver. Tekhnologii zhivykh sistem.
2016; 13(6): 49-56. (in Russian).

S. Gaidash A.A., Apchel VYa,, Ivchenko EV. Cardiomyocytes
ultrastructure in course of fluorine action. Vestnik Rossiyskoy voy-
enno-meditsinskoy akademii. 2016; 2 (54): 138-45 (in Russian).

6. Nadey OV,, Sokolova TV., Agalakova N.L Influence of fluo-
ride ions on cortical neurons of rat brain. Morfologiya. 2019; 155
(2): 209 (in Russian).

7. Dec K., Lukomska A., Maciejewska D., Jakubczyk K., Ba-
ranowska-Bosiacka L. et al. The Influence of Fluorine on the Dis-

385



MeaunuHa TPyAQ U IPOMBIIAeHHAS dKororus — 2020; 60 (6)

OpI/II'I/IHaAbeIe CTaTbU

turbances of Homeostasis in the Central Nervous System. Biologi-
cal Trace Element Research. 2017; (177): 224-234. DOI: 10.1007/
s12011-016-0871-4

8. Garcia-Montalvo E.A., Reyes-Pérez H., Del Razo L.M. Fluo-
ride exposure impairs glucose tolerance via decreased insulin ex-
pression and oxidative stress. Toxicology. 2009; 263(2-3): 75-83.
DOI: 10.1016/j.tox.2009.06.008

9. Barbier O., Arreola-Mendoza L., Del Razo L.M. Molecular
mechanisms of fluoride toxicity. Chem Biol Interact. 2010; 188(2):
319-33. DOLI: 10.1016/.cbi.2010.07.011

10. Mikhailova N.N., Zhukova A.G., Gorokhova L.G., Bugaeva
M.S,, Yadykina T.K., Kiseleva A V. Assessment of the efficiency of
prevention of chronic fluorine intoxication with Rhodiola Rosea
L. adaptogen. Gigiena i Sanitaria (Hygiene and Sanitation, Russian
journal) 2019; 98(7): 744-747.DOLI: 10.18821/0016-9900-2019-
98-7-744-747 (in Russian).

11. Zhukova A.G., Mikhailova N.N,, Sazontova T.G., Zhdanova
N.N,, Kazitskaya A.S., Bugaeva M.S. et al. Participation of free-radi-
cal processes in structural and metabolic disordes of lung tissues in
the dynamics of coal-rock dust exposure and the adaptogenic cor-
rection. Bulletin of experimental biology and medicine. 2020; 168(4):
439-43. DOI: 10.1007/s10517-020-04727-7

12. Vladimirov Yu.A., Proskurnina EV,, Demin E.M., Matveeva
N.S., Lubitskiy O.B., Novikov A.A. et al. Dihydroquercetin (taxifo-
lin) and other flavonoids as inhibitors of free radical formation at key
stages of apoptosis. Biokhimiya. 2009; 74(3): 37279 (in Russian).

13. Rogovskii V.S., Matyushin A I, Shimanovskii N.L., Semeikin
AYV, Kukhareva T.S., Koroteev A.M. et al. Antiproliferative and antioxi-
dant activity of new dihydroquercetin derivatives. Eksperimental'naya i
klinicheskaya farmakologiya. 2010; 73(9): 39-42 (in Russian).

14. Zakharenkov VV.,, Mikhailova N.N., Gorokhova L.G., Ro-
manenko DV, Zhukova A.G., Bugaeva M.S. et al. Method of pre-
vention of anthracosilicosis in simulation in the experiment. Patent No
2611935; 2017. (in Russian).

15. Archipenko Yu.V,, Didenko VV,, Sazontova T.G., Meerson
E.Z. Comparative evaluation of the effect of immobilization stress
on the dynamics of resistance to induction of lipid peroxidation
of internal organs and brain. Doklady AN SSSR. 1989; 304 (6):
1500-503 (in Russian).

16. Fridovich I, Liochev S.I. An essay on superoxide dismutase,
2-methoxyestradiol, and the proper uses of scientific methods. Amino
Acids. 2015; 47 (8): 1605-6. DOI: 10.1007/500726-015-1996-z

17. Kikugava K., Kojima T., Yamaki S. et al. Interpretation of the
thiobarbituric acid reactivity of rat liver and brain homogenates in

386

the presence of ferric ion and ethylenediaminetetraacetic acid. Anal.
Biochem. 1992; 202: 249-55. DOI: 10.1016/0003-2697(92)90102-d

18. Zhukova A.G., Gorokhova L.G., Mikhailova N.N., Alekhina
D.A., Prokop'ev Y.A,, Sazontova T.G. et al. Mechanisms of intra-
cellular defense and activity of free radical oxidation in rat myo-
cardium in the dynamics of chronic fluorine intoxication. Bulletin
of experimental biology and medicine. 2013; 156 (2): 224-7. DOL
10.1007/s10517-013-2316-9

19. Vjotosh A.N. Intracellular mechanisms of oxygen
sensing. Biokhimiya. 2020; 85 (1): 49-63. DOI: 10.31857/
$0320972520010042 (in Russian).

20. Semenza G.L. Hypoxia-inducible factor 1 (HIF-1) path-
way. Science’s STKE. 2007; 2007 (407): cm8. DOI: 10.1126/stke.
4072007cm8

21. Christians E., Yan L.-J., Benjamin I. Heat shock factor 1 and
heat shock proteins: critical partners in protection against acute cell
injury. Crit. Care Med. 2002; 30 (1): 43-50.

22. Zhukova A.G,, Sazontova T.G. Hemeoxygenase: function, regu-
lation, biological role. Hypoxia Medical Journal. 2004; 12 (3): 30-43.

23. Chen Q,, Wang Z., Xiong Y., Xue W, Kao X, Gao Y. et al.
Selenium increases expression of HSP70 and antioxidant enzymes
to lesser oxidative damage in Fincoal-type fluorosis. J. Toxicol. Sci.
2009; 34(4): 399-405.

24. Muller L., Pawelec G. Aging and immunity — impact of
behavioral intervention. Brain Behav. Immun. 2014; 39: 8-22. DOI:
10.1016/j. bbi. 2013.11.015

25. Kozlova D.I., Kochkina E.G., Dubrovskaya N.M., Zhuravin
I.A., Nalivaeva N.N. The effect of prenatal hypoxia on cholinester-
ase activity in blood serum of rats. Neyrokhimiya. 2018; 35 (2):
160-9. DOI: 10.7868/51027813318020097 (in Russian).

26. Zhukova A.G., Sazontova T.G., Arkadyeva LV.,, Moroz VV.
The Modulating Effect of Perfluorane on the Ratio of Pro- to Anti-
oxidative Systems in Different Organs. Obshchaya reanimatologiya.
2006; 11 (1): 47-50 (in Russian).

27. Spencer J.P.E. Flavonoids: modulators of brain function?
British Journal of Nutrition. 2008; 99 (E-Suppl. 1): ES60-ES77.
DOI: 10.1017/S0007114508965776

28. Mansuri M.L., Parihar P,, Solanki I., Parihar M.S. Flavonoids
in modulation of cell survival signalling pathways. Genes Nutr. 2014;
9:400-9. DOLI: 10.1007/s12263-014-0400-z

29. Terekhov R.P,, Selivanova I.A. Molecular modeling of the
interaction of the dihydroquercetin and its metabolites with cy-
clooxygenase-2. Bulletin of Siberian Medicine. 2019; 18 (3): 101-6.
DOI: 10.20538/1682-0363-2019-3-101-106 (in Russian).



Russian Journal of Occupational Health and Industrial Ecology — 2020; 60 (6)

Original articles

DOTL: http://dx.doi.org/10.31089/1026-9428-2020-60-6-387-391
YAK 613.6:616.5:616.599:629.4

© Koaaexrus aBropos, 2020

Kapnosa O.A.!, ®uaumonos C.H.%, Koaspo B.B."?, Cemenuxun B.A.%, Baaanposuy B.A.!

3a6oAeBaHHS KOXKH H IOAKOJKHOY KACTYATKH Yy PAGOTHHKOB )KEAC3HOAOPOXKHOTO TPAHCIIOPTA:
THTHeHHYeCKHe aCIeKThI

'OI'BOY BO «AaraiicKuil TOCyAQPCTBEHHbIN MEAULIMHCKUI YHUBepcuTeT>»> Munsapasa Poccun, np-T Aenuna, 40, Bapuaya, Poccus,

656045;

*OI'BHY «Hay4Ho-HCCACAOBATEABCKIIT HHCTUTYT KOMIIAEKCHBIX IIPO6AEM TUTHEHSBI U IPOdECCHOHAABHBIX 3a60ACBAHMUIT>, YA.
Kyrysosa, 23, HoBokysnenx, Poccus, 654041;

3OI'BOY BO «KeMepoBckuit rocyAapCTBeHHbII MEAMLMHCKUI YHIBepcuTeT>» Munsapasa Poccuy, ya. Bopommnaosa, 22a, Kemeposo,
Poccus, 650029

Beeaenue. ITpopaerrie IpOPeCcCHOHAABHOTO AOATOAETHS, IIPOPHAAKTUKA 3a00AeBAHHIT U YAYUIIEHHe Ka4eCTBA XKU3HH PaboT-
HHUKOB 3KEAE3HOAOPOXXHOTO TPAHCIIOPTA SBASIOTCS IPUOPUTETHBIMU HANPABACHUSIME AESTEABHOCTU A€YeOHBIX YIpeXAeHUI
«PXKA-Mepuimnas. Ho A0 CHX TOp HEAOCTATOUHO M3Y4eHO BAUSHHUE IIPOM3BOACTBEHHBIX GaKTOPOB HA PACIPOCTPAHEHHOCTD
U TedeHHe 3200AeBaHHIT KOXKH U IIOAKOXKHOI KAETYATKH y PAOOTHUKOB 9TOH BAXKHOM OTPACAU HAPOAHOTO XO3SIHCTBA CTPAHBL.
ITeAb MCCAEAOBAHHS — H3YYHTh IUTHEHMYECKHe 0COOEHHOCTH YCAOBHI TPYAQ Y PAOOTHHKOB 5KEAE3HOAOPOXKHOTO TPAHC-
IIOPTa, BAVSIIONIHE HA TedeHHe OOAe3He KOXH U ITOAKOXKHOM KAETYATKH.

Martepunaast 1 MeTOAbL. MaTeprasaMu AASL TUTHEHHIECKOTO M CTATUCTHIECKOTO MCCACAOBAHMUI ITOCAYXKHAY CAHUTAPHO-THTHe-
HIYeCKUe XapPaKTePUCTUKH YCAOBHH TPYAQ PAOOTHUKOB SKeAE3BHOAOPOXKHOTO TPAHCIIOPTA M CTATUCTHYeCKHe oTdeTsl JacTHOro
yupexaeHus sppaBooxpanenust «Kannuveckas 6oasrnia «PXXA-Mepuruna» ropoaa Bapraya» 3a 2014-2018 rr. Bsia mpo-
BeAeH PeTPOCIIEKTHBHBINA aHAAU3 3200A€BAEMOCTH C BpEMEHHO YTPaTOM TPYAOCIIOCOOHOCTH, YHCAA AHEH HETPYAOCIIOCO6-
HOCTH, KOAUYEeCTBA 00OCTpeHHIT Y pabOTHUKOB BPeAHBIX MpodeccHil AATaICKOro pernoHa 3amapHo-CHOMpPCKOI xKeAe3HON
AOPOTH C XPOHUYECKUMH 3260AeBAHUSIMY KOXH U TIOAKOXKHOM KAETYATKH.

Pesyaprarsi. COrAaCHO CAaHUTAPHO-THTHEHHYECKUM XapaKTePUCTUKAM YCAOBHIL TPYAQ, Hanboaee HeOAArOPUSITHBIE YCAOBHS
TPYAQ U3 BCEX XEAe3HOAOPOXKHbIX CIIELJMAABHOCTEN HMEIOT PabOTHUKH AOKOMOTHBHBIX Opuras 1 MoHTepsl myTH. CodeTaH-
HOE BO3ACHCTBHE XMMIYECKHX, METEOPOAOTHIECKHUX, PU3NIECKUX PAKTOPOB IIPOM3BOACTBEHHOM CPEABI U TSDKECTH TPYAOBOTO
Tporecca OTHOCHTCA K 3 Kaaccy (C BBICOKMM PHCKOM PasBUTHS Npo¢3aboseBanuit). ITO IPUBOAUT K AOCTOBEPHO 6oAbIIEMY
(p=0,010944) aucay aneit HerpyaoctiocobrocTu (27,840,83) 1 uncay obocTpeHHit XpOHUIECKUX 3a60AEBAHUI KOXKH ¥ pa-
GOTHHKOB JKEA€3HOAOPOXKHOT'O TPAHCIIOPTA, YeM Y OCTAABHOTO B3POCAOTO HACEAeHHs], He KOHTAKTHPYIOIIEro ¢ Ipodeccuo-
HaAbHBIMHU BpeaHocTamu (25,32+1,2).

3akarouenne. Couemannoe 8o3deficmeue $axmopos npoussodcmsenHoti cpedvt u msiecmu mpyodosozo Npoyecca, HeCMOmps Ha
NPOBOOUMYIO CUCTEMAMUHECKYI0 KOMNAEKCHYIO NPOPUAGKIMUKY, NPUsodUm K 60Aee IIHEAOMY HEHEHUI0 XPOHUHECKUX epmanio30s
¥ pabomunuios sxere3Hod0pONHO20 MPAHCHOPMA.
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Introduction. Extending professional longevity, preventing diseases and improving the quality of life of railway transport
workers are the priority areas of activity of RZhD-Meditcina medical institutions. However, the influence of production fac-
tors on the prevalence and course of skin and subcutaneous tissue diseases in employees of this important branch of the
national economy has not yet been sufficiently studied.

The aim of the study is to study the hygienic features of working conditions in railway transport workers that affect the
course of skin and subcutaneous tissue diseases.

Materials and methods. Materials for hygienic and statistical research were sanitary and hygienic characteristics of work-
ing conditions of railway transport workers and statistical reports of the private healthcare institution «Clinical hospital»
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OpI/II'I/IHaAbeIe CTaTbU

RZhD-Meditcina « of Barnaul for 2014-2018. A retrospective analysis of the incidence of temporary disability, the number
of days of disability, and the number of exacerbations in employees of harmful professions in the Altai region of the West
Siberian railway with chronic skin and subcutaneous tissue diseases was conducted.

Results. According to the sanitary and hygienic characteristics of working conditions, the most unfavorable working condi-
tions of all railway specialties are employees of locomotive crews and track fitters. Combined effects of chemical, meteorologi-
cal, and physical factors of the production environment and the severity of the labor process belong to class 3 (with a high
risk of occupational diseases). This leads to a significantly higher (p=0.010944) number of days of disability (27.8£0.83) and
the number of exacerbations of chronic skin diseases in railway transport workers than in the rest of the adult population not
in contact with occupational hazards (25.32+1.2).

Conclusions. The combined impact of factors of the production environment and the severity of the labor process, despite the sys-
tematic comprehensive prevention, leads to a more severe course of chronic dermatoses in railway transport workers.
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BBeaenne. Aas obecriedeHys COIUAABHO-3KOHOMHYECKOTO
Pa3sBHUTHS, [IEAOCTHOCTH U HAIMOHAABHOM 6esomacHocTH Poc-
cuickoit Depeparpm HeobX0AM HEYKAOHHBIA POCT OAHOM M3 OC-
HOBHBIX OTpacAell HAPOAHOTO XO3SHCTBA — XKEAE3HOAOPOKHOTO
TpascnopTa. ddpdexTusHOe dyHKImOonHpOoBaHe OAO «PXKA>
OTIPeAEASIETCS] YPOBHEM 3A0pOBbsi paboTHUKOB oTpacau [1].

ITpobaemsl, CBSI3aHHBIE C XPOHMYECKHUMU AEPMATO3aAMH,
OCTAIOTCA AKTYaAbHBIMH, TaK KaK MX PacCIpOCTPaHEHHOCTD U
32060A€BaeMOCTb UMEIOT CTaOUABHO BHICOKHI YpOBeHb. AAU-
TeAbHOE, XPOHHYECKOe TeueHHe GoAe3Hel KOXH CHIDKAeT
TPYAOCIIOCOOHOCTD ¥ Ka4eCTBO JKM3HHU IAIJEHTOB. Bricokast
60s13Hb IIOTEPSITH pabOTY IPUBOAKT K IIO3AHEH 06palaeMocTu
TAITMEHTOB 33 CIeHAAN3UPOBAHHON MEAUIIHCKOH OMOIIBIO.
Boapmmast poab B IIOAACPKAHHM PEMUCCHH Y AePMATOAOTHYE-
CKHX OOABHBIX AOAKHA OTBOAUTBCS H3YYEHHIO H HUBEAHPO-
BAHHUIO BO3ACHCTBHS HeOAArONPHATHBIX IPOU3BOACTBEHHBIX
¢axropos.

B cooTsercTBum ¢ mpukazom Mun3sapasconpassutus PO
Ne 796 ot 19.12.200S r. «O6 yrBepskaernu Ilepedns mepu-
IJMHCKUX IIPOTUBOIIOKA3AHUI K PaboTaM, HEIIOCPEACTBEHHO
CBSI3AHHBIM C ABIDKEHHEM II0€3A0B U MAHEBPOBOIL paboToi>,
IIPOTHBOIOKA3AHUSIMH AASL pabOTSHI B ipodeccusx, obecmeqn-
BAIOIIUX ABIDKEHHE ITOE3A0B, ABASIOTCS: ITy3bIPYaTKa, HE3aBH-
CHMO OT ee TSDKECTH, TSDKEABIH reHePaAN30BaHHbIN IPOTPeCCH-
pyromuii ncopuas, AP Py3HbIH HEHPOACPMHUT, PACIPOCTPAHEH-
Hasl 9K3eMa, XPOHHMYeCKas A3BeHHAs IIHOAEPMHS, AHCKOUAHAS
KPacHas BOAYAHKA ACTKOH CTeIIeHH TSKECTH, PeIIUAUBUPYIO-
mye 6oAee 2 pas 3a KAACHAAPHBII FOA AAAEPIOAEPMATO3BI, A
AASI TIPOBOAHHKOB TTACCAXMPCKUX BarOHOB €Ille U ACTKHE Aep-
Maro3bl C MOPaXKeHHeM OTKPBITHIX YYACTKOB KOXH, HeCyIjie
CTOHKME BBIPaKeHHbIe KOCMETHIECKHe AeeKTHL.

ITpouaaxriyeckoe HalpaBACHHE SBASETCS IPHOPHTET-
HBIM B paboTe AedeOHbIX yupesxaeHnit «PXKA-Meaumuna»
[2]. B To e BpeMs cAeAyeT OTMETHUTD, YTO B HAy4YHOI AUTe-
parype IIHPOKO IPEACTABAEHBI 0COOEHHOCTH 3a60AeBaHHIT
CEpPACYHO-COCYAMCTOM, HEPBHOM, SHAOKPHUHHOM, OLIOPHO-ABH-
raTeAbHOM, ABIXaTEABHO, [IUIeBAPUTEABHOM CUCTEM Y paboT-
HUKOB JKEAC3HOAOPOXHOTO TPAHCIOPTA, HO HEAOCTATOYHO
H3y4eHO BAMSHHE IIPOM3BOACTBEHHBIX $paKTOPOB HA PacIIpo-
CTPaHEHHOCTDb M TeUeHHe 3a00AeBaHMI KOXKH U TOAKOXKHOM
KAETYATKH y PAOOTHHUKOB OTPACAH, YTO M OIPEACAUAO LieAb
AQHHOTO HccAepoBanus [3,4].
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ITeAp HCCA€AOBAHUSA — HM3YYUTh TUTHEHHYECKHE 0CO-
GEHHOCTH YCAOBHIL TPYA2 ¥ PAOOTHHKOB KeA3HOAOPOKHOTIO
TPAHCIOPTA, BAUSIONINE HA TeYeHHe OOAE3HEN KOXH U IOA-
KOXKHOMU KAETYATKH.

Marepnaas! u MeToABL. IIpy aHaAM3e caHUTApHO-TH-
CHEeHMYeCKIX XaPAKTEPUCTHK YCAOBUI TPyAQ OBIA BBLIBACH
KOMIIAEKC BPEAHBIX H OIACHBIX paKTOPOB IMPOH3BOACTBEH-
HOI1 CPeABI M TEXHOAOTHYECKOTO Hpoljecca y paboTHHKOB AA-
Tafickoro pernoHa 3amapHo-CrOupCKoi xeAe3HOI A0poru
(3CXKA). [To AaHHBIM CTaTHCTUYECKHX OTYeTOB YacTHOro
yupexAeHus 3ppaBooxpaHeHus «KauHudeckas 6oapHULA
«PXXA-Mepununa» ropopa Bapraya» (4Y3 «KB «PXA-
Meaununa» r. Bapnaya») 3a 2014-2018 rr. mposeaeH pe-
TPOCIeKTUBHBII AHAAU3 YHUCAA CAyYaeB BpeMeHHOH HeTpy-
AOCIIOCOOHOCTH, YKMCAQ AHEH HETPYAOCIOCOOHOCTH, CpeA-
Hell AAUTEABHOCTH OAHOTIO CAy4Yasl, KOAUYeCTBa 000CTpeHuit
y pabOTHHUKOB BpEAHBIX IPOeccHil AATANCKOrO peruoHa
3CXKA ¢ xpoHHdIeCKIMH 3a00AeBAHUSIMI KOXKH K IIOAKOXKHOM
KAETYaTKH.

Pesyabrarel. B 2018 r. B Y3 «KBb «PXXA-Mepumuza»
r. bapraya» ob6caysxuBaauch 18 781 yeaoBek obmero mpu-
KperaeHHOro HaceseHus. M3 uux paboruuku OAO «PIKA>
coctasuau 5750 yeaosex (30,6%). Koaudectso amii, obecrre-
YMBAIOMMX 0€30IIACHOCTD ABHKEHHS II0€3A0B (HpHKas MIIC
P® Ne 617 or 29.03.1999 «O6 yrBepxpernu IToroxerus o
HOPSIAKE TIPOBEACHUS 00SI3aTeABHBIX [PEABAPUTEABHDIX, IPH
[OCTYIACHHH Ha PAOOTY, M IEPHOANIECKUX MEAUIIHHCKHIX OC-
MOTPOB Ha peAePAAbHOM XeAe3HOAOPOXKHOM TPAHCIIOpTE> ),
cocTaBuao 4224 weroBeka (22,5%), AOASI MAIIMHKICTOB H TIO-
MOIHHUKOB MANIMHICTOB cocTaBraa mo 3,3%. B 2018 1. 10 461
paborruk Aaraiickoro pernona 3CXKA (55,7%) paboraa Bo
BPEAHBIX U OIIACHBIX YCAOBHSAX TPYAQ.

Ha pucmancepHOM ydeTe ¢ 3a60A€BaHUSIME KOXH, IIOA-
koxxHoM kaeryaTku B 2018 1. cocTosian 118 yeroBek. Aoast
paboruukos OAO «PXXA» cocrasuaa 74,4% (89 yerosex).
AvcrancepHsiM HabAropeHHEM oxBadeHO 100% Hy>XAQIOIUXCH,
uro cocTaBasieT 10,3 Ha 1000 mpuKpenAeHHOro HaceAeHHs
27,0 Ha 1000 pa6orrukoB OAO «PXKA». JT0 Bilre cpea-
HepOCCHICKHX IoKa3aTeAell. Tak, Ha AUCITAaHCEpPHOM ydeTe B
TePPUTOPHAABHBIX KOXKHO-BEHEPOAOTHYECKUX AMCIIAHCepax
cocTonT 36% B3POCADBIX, GOABHBIX ATOIMYECKIM AEPMATUTOM,
1 57% B3POCABIX, CTPAAAIOIIKX IICOPHa3oM [S].
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B cTpykType Bcex OOABHBIX, COCTOSIIUX HA AUCIIAHCEp-
HoM yuere 6oaee ropa B UY3 «KB «PXKA-Mepunusa» r.
BapHaya» ¢ AepMaTOAOTMYECKUMHU 3200A€BAHHUIMH, GOAD-
e ITOAOBHHBI (72,9%) COCTaBASIOT IAIlMEHThl C AMATHO-
30M IICOpHa3a, a CPeAr PaOOTHUKOB JKEAE3HOAOPOXHOTO
Tpancnopra — 80,89%.

B cTpykType BpeMeHHOI HETPYAOCIIOCOOHOCTH 3a60AeBa-
HHSA KOXH U TIOAKOXHOH KATYATKHU cocTaBasioT 3,5%. Cpea-
HS AAUTEABHOCTDb OAHOTO CAy4Yas C BpeMeHHOM YTpaToH Tpy-
AOCIIOCOOHOCTH (BYT) B 2018 1. cocTaBuaa 12,76 aAHs.

W3 nmpo¢eccnoHasbHBIX GaKTOPOB, KOTOPbIE MOT'YT BbI-
3BaTh NpOdeCcCHOHAABHbBIE M APYTHE AePMATO3bl, Ha 1 MecTe
IO YacTOTe HebGAArOMPHUATHOTO BO3AEHCTBHS CTOST MeTeo-
poaorudeckue GakTOPhl MPOM3BOACTBEHHOM cpeabl. K HuM
OTHOCSTCS HeOAQTONIPUATHASL TEMIIEPATypa BO3AYXa (rroBpI-
IIeHHAS HAM TIOHIDKEHHAs) M COAHeyHas papmanua. Muorue
IPOU3BOACTBEHHbIE IPOLIECCHL € OYeHb GOABIIMM YUCAOM Pa-
0OTaOIKX Ha JKeAE3HOAOPOXXHOM TPAHCIIOPTe IMPOXOAST Ha
OTKPBITOM BO3AyXe, 6€3 KaKHX-AUOO0 CPEACTB HHAUBUAYAABHON
3aIHThI, B HECKOABKHX KAUMATHYeCKHX 30HAX, BO BCe BpeMeHa
rOAQ, C O4€HDb BHICOKOH TEMIIEPATYPOH ACTOM U HM3KOM 3UMOH.
W3 KOHKpeTHBIX MaCCOBBIX IIPOPECCUH 3AeCh MOXKHO OTMe-
TUTh MOHTEPOB IIyTH, OOXOAYMKOB, CUTHAAUCTOB, AOPOXHBIX
CTPOUTEAEH.

ITpuopureTHoe 3Ha4eHNe B pa3BUTHH NPOPeCCHOHAABHBIX
AEPMATO30B Y 5KeAe3HOAOPOXKHIKOB UMEIOT XHMU4Yeckue (ak-
TOpbl. OCHOBHBIMU M3 HUX ABASIOTCA CMECh YTAEBOAOPOAOB,
He(TH, MapTaHel] U eT0 COCAMHEHHS, CBAPOYHASA A9PO30AD,
IIJeAOYHbIE METAAABI, IIAPBI KUCAOT, peHOA, KPEO3OT, AAKH, Kpa-
CHTeAH, CHHTETHYEeCKKe MOIOIIHe CPEACTBA [6].

ITop Bo3peHicTBHEM XUMIYECKHX PAKTOPOB TPYAATCS IPO-
BOAHHKH ITACCAXUPCKUX BATOHOB, CAMBIJUKH-Pa3AMBIIUKY He-
QTENmpOAYKTOB, dIAEKTPOra30CBAPIIUKH, AKKYMYASTOPIIUKH,
MaASIpBI, MOAIIUKU-YOOPIIUKH TOABIXKHOTO COCTaBa, IPO-
H3BOACTBEHHBIX [IOMEIeHHUI, KOYerapbl, MeApPaOOTHHUKH [7].

K ¢usndgeckum paxropam, BOAEHCTBYIOLMM Ha PabOTHUKOB
JKeAe3HOAOPOXKHOTO TPAHCIIOPTA, OTHOCSTCS: O0IIAs 1 AOKAAb-
Hasi BUOpaLysi, IPOU3BOACTBEHHBIN LIYM, SAeKTPOMATHHTHbIE
TIOAS PA3AMYHBIX YACTOTHBIX AMAIIA30HOB, KOHTAKTHBIM YABTPa-
3ByK. OHHM BO3AEHCTBYIOT Ha MAIIMHICTOB, IOMOIHUKOB MaIlIH-
HIHCTOB TeIIAOBO30B H 9AEKTPOBO30B, XKEAC3HOAOPOXKHO-CTPO-
UTEABHBIX MAIIMH, KOMIIPECCOPHBIX YCTaHOBOK, TPAKTOPUCTOB,
Ky3HEIIOB, KeCTSAHIUKOB, AePEeKTOCKOIUCTOB [8—10].

Pa6oTHuky, obecneunBaromuye 6e30MaCHOCTb ABMIKEHHS
II0€3A0B, pabOTAIOT B Pa3AHYHOE BPeMs CYTOK, B YCAOBHSIX Ae-

Original articles

¢uupTa BpeMeHHU U 6OABIION OTBETCTBEHHOCTH, YTO IPUBOAUT
K IICHXO3MOITMOHAABHOMY B QH3UIECKOMY HepeHaNpsKeHHUIO.
TspKeCTb TeYeHHST AEPMATO30B TAKXKe YCYTYOASETCS THIIOAU-
HaMMel, AAUTEABHBIM HaXOXAEHHEM B BBIHYXXAEHHOH IO03e,
BO3AeHcTBHeM PU3NIECKUX GaKTOPOB.

PaboTHuxu POCCHICKUX XeA€3HBIX AOPOT IIOABEPIaIOTCS
BAVSIHHIO Pa3AMYHBIX BPEAHBIX M OIIACHBIX ITPOU3BOACTBEHHbIX
daxropos. B cpepHeM Ha KaXKAOTO PabOTHUKA UX BO3AEHCTBY-
eT 0KoAO BOochMH. I1o mocaepHMM rurneHuYecKUM KpUTepH-
SIM GOABIIMHCTBO BPEAHBIX JKEAE3HOAOPOXXHBIX IPOPeccHit
OTHOCHTCA K Kaaccam 3.1-3.3 (c BBICOKMM PUCKOM Pa3BUTHSA
npodsaboaeBanmii).

Haub6oaee HeOAaronpusTHble yCAOBHS TPYAQ HMEIOT PAbOT-
HUKH IIPEAIPHUATHI AOKOMOTHUBHOTO U ITyTeBOro Xo3sicTs. Co-
TAACHO CAHUTAPHO-THTHEeHNYECKMM XapaKTepHCTHKAM YCAOBUI
TPyA2 PaOOTHHKOB 3THX IIPEATIPHSATHIL:

— ¥ pabOTHHUKOB AOKOMOTHBHbIX OpHras U3 mpodeccu-
OHAABHBIX BPEAHOCTEN BBIACASIIOT: AOKAABHYIO BUOpALHIO,
00uryto BUOPALINIO, SAeKTPHIECKOe U MATHUTHOE IIOAe (50
It), 9AEKTPOCTATUYECKOE TI0AE, TOCTOSHHOE MarHUTHOE II0-
Ae, IPOU3BOACTBEHHBII LIyM, pabOTHI Ha BbICOTE, BEPXOAA3-
Hble PabOThI, 10 OOCAYXKHBAHUIO U PEMOHTY AeHCTBYIOLIUX
9AEKTPOYCTAHOBOK; Y MAIIMHUCTOB JAEKTPOBO30B IIOMHMO
3TOr0 — JAEKTPOMATHUTHOE IIOA€; Y MAIIMHUCTOB ITyTEeBbIX
MAIIMH AOTIOAHHTEABHO — IIPeBBINIAIONIYIO IIPEACABHO AOIY-
CTHMBIH YpOBEHb (HAY) acOeCTCOAEPIKAILYIO IIBIAB;

— Y MOHTEPOB ITyTH, 0OXOAYMKOB IIyTH U HUCKYCCTBEHHBIX
COOPY’KeHHI1, CHTHAAUCTOB, CTPOIAABIINKOB: PabOTHI Ha BHI-
COTe, BepXOAa3Hble pabOTHI B KOHTAKTe C pEHOAOM, KPEO30TOM,
acOecTcopepiKallell IIBIABIO, CMECBIO YTAEBOAOPOAOB, II0A, BO3-
AeFICTBIEM AOKAABHOI BUOPALH, IPOU3BOACTBEHHOTO LIYMa,
IIOHIDKEHHOM TeMIIEPaTyPbl BO3AYXA, AAUTEABHOE IIPeObIBaHUe
B BBIHY)XACHHOU pabodell 103e, IOABEM U IlepeMelljeHue Ipy-
3a BPYYHYIO, pU3MUECKHE IIeperpy3KH (HOAKAaCC BPeAHOCTH
3.1 u Bbime);

— ¥ 9AeKTPOMEXaHHUKOB — PaboThI [0 0OCAYXHBAHHIO U
PEMOHTY ACHCTBYIOIUX JAeKTPOYCTAHOBOK Ha BBICOTE, C IPO-
BeACHHEM BEPXOAA3HBIX paboT, [I0A BO3AECHCTBHEM JAEKTPH-
4ecKoro ¥ MarHuTHOro moas (S0 I'), 9AKTPOMArHUTHOTO
IOASl IIPOKOIOAOCHOTO CHeKTpa YacTOT OT IIePCOHAABHBIX
KOMIIBIOTEPOB, TIOHIDKEHHON TeMIIePATypPhbl BO3AYXa;

— Y OCMOTPIJUKOB-PEMOHTHHKOB BArOHOB — BEPXOAa3-
HbIe pabOTHI Ha BBICOTE IIPU MOHIDKEHHO! TeMIIepaType BO3-
AyXa B IPOM3BOACTBEHHOM ITyMe M QUIMUECKHX IeperpysKax
(HOAKAaCC BpeaHocTH 3.1 u Bbmle).

Tabaumna / Table

3aboAaeBaeMOCTD C BpeMEHHOH yTPATOH TPYAOCHOCOOHOCTH y AHII, COCTOSIINX Ha AMCIIAHCEPHOM y4eTe 6oAee ropa mo

KAaccy «DboAe3nn Kok n HOAKO)KHOﬁ KACTYATKH>>

Morbidity with temporary disability in persons who have been registered at a dispensary for more than a year in the class «diseases

of the skin and subcutaneous tissue»

Toa Hacesenme Cayuan Yncao AHeH BpeMEHHOMH CpeaHsis AAMTEABHOCTD
obocTpenns HETPYAOCIIOCOOHOCTH OAHOTO CAyYasi, AHeil

2014 Bcero 11 292 26,6
Pa6otauku PXKA 9 252 28,0

2015 Bcero 10 263 26,3
Paboruuku PXXKA 8 175 27,8

2016 Bcero 9 228 25,3
Paboruuku PXXKA 6 162 27,0

2017 Bcero 7 172 24,6
Paborauku POKA S 133 26,6

2018 Bcero 6 143 23,8
Pa6orauku PXKA 4 104 26,0
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OpI/II'I/IHaAbeIe CTaTbU

3a00A€BaEMOCTb U TSDKECTD TeUeHHs OOAe3Hel KOXM CBsI-
3aHa C BO3AEHCTBHEM BPEAHBIX GaKTOPOB MPOH3BOACTBEHHOM
CpeAbl U TEXHOAOTHYECKOTO IpoIlecca, AeHCTBYIOMMX CoYeTa-
HO ¥ TIOTEHIUPYIONUX BO3ACHCTBIE APYT APYTa Ha OPTaHU3M
PaGOTHHKOB KeAe3HOAOPOXKHOTO TpaHcnopta [11,12]. U3 Ta-
OAMIBI BUAHO, YTO y pa60THI/IKOB OAO «PXXA», cocTrosmux
Ha AMCIIAHCEPHOM ydeTe, AepPMATO3bI Yalje 060CTPSIOTCS U
HMEIOT 60Aee TOPIHAHOE TeYeHHe.

O6cysxaenne. B cTpykType 060CTpeH¥it A6pMATOAOTHYIECKIX
3aboaeBanmii 3a 2014-2018 1. 8 YY3 «KB «PKA-Mepvimaa>
r. Bapraya» npeo6aaaator paborauku OAO «PXKA>» — 74,4%.
C 2014 o 2018 r. uncA0 cAydaeB 060CTpeH s 3a00AEBAHMI KO-
KV ¥ IOAKOXXHOH KA@TYATKH Y BCETO IIPHKPEIAEHHOTO HaCeACHHUS
CHU3HAOCH Ha 54,5%, a cpeAlt paOOTHHKOB XeA3HOAOPOKHOIO
TpaHcnopTa Bcero Ha 44,4%. CpeaHss AAMTEeABHOCTD 1 cAydas
BPEeMEHHO¥ HEeTPYAOCTIOCOOHOCTH Y AHLY, COCTOSIIINX HA AMCIIAH-
cepHOM ydeTe boAee 1 ropa, 3a S AeT Cpeart BCro KOHTHHIEHTA
CHHU3HAACDH € 26,6 A0 23,3 AHA (25,3211,2), a CpeAH >KeAe3Ho-
AOpOKHHKOB — ¢ 28,0 A0 26,0 AHS (27,810,83). Yucao aHel
HETPYAOCIIOCOOHOCTH AOCTOBEPHO GOABIIIE CPeAl PAOOTHIKOB
KeAe3HOAOpOkHOTO Tparcropta (p=0,010944), uem y obmjero
B3POCAOTO OOCAY>KHBAEMOTO HACEACHHSI.

ITpo¢puaakTuxa NpodeccHoHAABHBIX ACPMATO30B B AATAM-
cxoM pernone 3CXKA ckaappiBaeTCs U3 COBEPIIEHCTBOBAHMS
POM3BOACTBEHHBIX U TEXHOAOTHYECKHX IPOLIeCCOB, ObecImede-
HIIe BCeX PaDOTHUKOB CPEACTBAME HHAMBHAYAABHOR H KOAAEK-
TUBHOM 3aIUTBI, Ae4eOHO-IPOPHAAKTHIECKIX MePOIPUITHIL.

Aasi IpOAAeHIST TPOYECCHOHAABHOTO AOATOACTHS PAOOTHH-
KOB OTPACAM CO3AQHBI M PAOOTAIOT BpaueOHO-MHKeHepHbIe OpH-
TaAbl, ©KErOAHO IIPOBOASATCS O4epeAHble U MPeABApUTEeAbHbIE
AASL TIpHeMa Ha PaboTy MPOYHUAAKTHIECKIE MEAHIIIHCKHE OC-
MOTpbI paOOTHHKOB, KOHTAKTUPYIOMIUX C IPO(ECCHOHAADHBIMI
BPeAHOCTSMHE U 06€CIIedHBAIOIINX ABIDKeHHe 110e3A0B [ 13-16].

Cumxenne 3a6oaeBaemoctu ¢ BYT kak B cAydasx, Tak u
B AHAX AOCTUTHYTHI B pe3yAbTaTe NpHMeHeHMs IIOIaroBoi
TepanMH C IIOCTOSHHBIM MCIIOAb30BAHHEM 3aIUTHBIX AepMa-
TOAOTHYECKUX CPEACTB B BHAE TeAel C AAHTAaHOM B IIOAHOKCH-
coepnHenusx [17,18].

3akarouenme. ITposedennoe uccaedosarue noxasaro, 4mo
COHemanHoe 8030elicaue XUMULECKIUX, MEMEOPOLOUMECKUY, Pu-
3uMeckux Paxmopos npoussodcmeentoti cpedvt u mscecmu mpy-
dosoz0 npoyecca, HeCMOMPS HA NPOBOOUMYIO CUCINEMAMUHECKYIO
KOMNAEKCHY10 npoduraKmuxy, npusodum k 6osee mopnudtomy,
npozpedueHMHOMy MeHeHUI0 XPOHUHECKUX Jepmarmosos y pabom-
HUKOB JHceAe3HOOOPOIHCHO20 IMPAHCHOPMA.
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Bomnpocsr HeCTaHAAPTHO TPYAOBO¥ 3aHATOCTH: COIJHAABHO-THTHEHUYECKHE ACTEKTHI

OI'BHY «HayuHo-HCCA€AOBATEABCKHIT HHCTUTYT KOMIIAEKCHBIX IIPOOAEM TUIHeHb! U IPOdeCCHOHAABHBIX 3a00AeBaHuiT>, YA. KyTy3oBa,
23, HoBoxy3sHenk, Poccust, 654041

KapaunaabHbIe TpaHCYOPMAIIMK COLHAABHO-TPYAOBOF ChephI IPUBEAU K IIOSBACHHIO HOBBIX PUCKOB AASL 3AOPOBbSI M CaHH-
TapHO-TUTHeHUYeCKUX IPOOAEM, CBSI3aHHBIX C HEHAAEKHOCTBIO TPYAOBON 3aHSATOCTH. BO3HIK HOBBI COLIMAABHO-9KOHOMHU-
YeCKHH U IICHXOAOTUYECKHI GeHOMEH «IIPEKAPUTET>, IOBAMSBIIUIL HA YCAOBHS 3aHATOCTH HAEMHBIX PAGOTHHIKOB, IOITOMY
OnucaHHe peHOMeHa «IIPEKAPUTET> HYKAAETCS B YyTOUHEHHUM.

PaccMarprBatoTcst GOpPMBI TPYAOBOI 3aHSTOCTH, OTAMYAIOIINECS OT THIIOBON €€ MOAEAH U YXYAIIAIOIIHe [IOAOXKeHHe PaboT-
HuKa. [TpUBOASTCS KpHTepPHH, HA OCHOBAHHU KOTOPBIX HECTAHAAPTHAS 3aHATOCTh CUMTAETCS HEYCTOMYMBOL.

BripeaeHsI 06001 eHHbBIE BHABL HEYCTOMYMBOM 3aHATOCTH, CIELHPIKA KOTOPBIX OLPEAEASETCS COYETAHHEM ABYX (aKTOPOB:
pabounM BpeMeHeM M CPOKOM KOHTpakTa. HeycToituuBbie ycAOBUS pabOThI BO3MOXKHbI He TOABKO IIPH He$OPMAABHOM TPY-
AOYCTPOWCTBE, HO U IIPU ACTaABHBIX TPYAOBBIX OTHOIIEHHSX. HeHapAeXKHOCTb M HEYCTONYMBOCTD TPYAQ MeeT 00bEeKTHBHBIN
XapakTep U SIBASETCS 3aKOHOMEPHbIM IIPOSIBACHHEM BO3HHUKIIETO IKOHOMHUYECKOTO U COLIHAABHOTO Mopsiaka. PeHOMeH «IIpe-
KapHTeT 3aHATOCTH> [PEACTAeT KaK HOBAsl ACTEPMHUHAHTA 3AOPOBbSI HAEMHBIX PAGOTHHKOB. OCHOBHBIM IPU3HAKOM IIPH OT-
HeCeHUH 3aHITOCTH M TPYAOBBIX OTHOLIEHNUH K PeHOMEHY «IPEKAPHTET> SBASETCS HX HEHAACKHOCTb.

YTOYHSAETCS UCTIOAb3yeMble TEPMUHBL: «IIPEKAPHTET>; «IIPeKAPU3ALHSI>»; MPEKAPHOCTD; mpekapuar. CyIHOCTHOM XapaKTe-
PUCTUKOF ITPeKAPHOI 3aHATOCTHU SBASETCS HAPYILIEHKe COLIHAABHO-TPYAOBBIX IIPAB M OTCYTCTBHE FAPAHTHIL 3aHATOCTH. 3Ha-
YHMBIM UHAMKATOPOM IPEKAPUTETA SIBASETCS HEMOAHAs 3aHATOCTD. [IpeKkapuTeT HHAYIIMPYET IIOTEHIINAABHYIO OIIACHOCT
YBOABHEHHUSI PabOTHHKA U BBI3BAHHBIE €1 CTPeCChL, ICUXOCOMATHYECKUE PACCTPONCTBA U IIATOAOTUYECKHE IIPOLIECChI B IICHXUKE.
ITpexapHast 3aHSTOCTb U CBSI3AHHBIE C HEll TPYAOBblE OTHOLIEHHS CTAAM MAaCCOBBIMH. MHOTHe PAaGOTHIKY AMIIEHBI COLIHAAb-
HBIX TapPaHTH, B TOM YHCAE CBSI3AHHBIX C 6€30IIaCHOCTBIO TPYAQ, OIIAQTOM OTITYCKOB M BpeMEHHOI HETPYAOCIIOCOOHOCTH, 0be-
CIledeHHeM POPUAAKTHIECKUX MEPOIPIATHIL. DTO IPUBOAHUT K HAPYIIEHHIO COCTOSIHIS GAArOMOAY NS, & TAKKE YXYALIEHUIO
HHAVMBUAYAABHOTO H OOIIeCTBEHHOTO 3AOPOBBSL.
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Drastic transformations of the social and labor sphere have led to the emergence of new health risks and sanitary and hygienic
problems associated with unreliability of employment. A new socio-economic and psychological phenomenon “precarity”
has emerged, which has affected the employment conditions of employees, so the description of the phenomenon “precarity”
needs to be clarified.

The forms of labor employment that differ from the typical model and worsen the employee’s situation are considered. The
criteria based on which non-standard employment is considered unstable are given.

Generalized types of unstable employment are identified, the specificity of which is determined by a combination of two
factors: working time and the term of the contract. Unstable working conditions are possible not only in informal employment,
but also in legal labor relations. Unreliability and instability of labor has an objective character and is a natural manifestation
of the emerging economic and social order. The phenomenon of “precarity of employment” appears as a new determinant of
the health of employees. The main feature when referring employment and labor relations to the phenomenon of “precarity”
is their unreliability.

Specifies the terms used: “precariat”; “precarious work”; precompact; the precariat. An essential characteristic of precarious
employment is the violation of social and labor rights and lack of job security. A significant indicator of precarity is
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underemployment. Precarity induces the potential danger of dismissal of the employee and the resulting stress, psychosomatic
disorders and pathological processes in the psyche.

Precarious employment and related labor relations have become widespread. Many employees are deprived of social
guarantees, including those related to labor safety, payment for holidays and temporary disability, and provision of preventive
measures. This leads to a violation of the state of well-being, as well as the deterioration of individual and public health.
Keywords: labor relations; standard employment model; employment instability; precarious employment; precariat; precariat;
underemployment; public health; social pollution
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Beaenne. KappnHaAbHBIe TPAaHCPOPMALUH COITHAAD-
HO-TPYAOBOI cepbl PUBEAN K IIOSBACHHIO HOBBIX PHCKOB
AASL 3AOPOBbSI HACEAEHHS TPYAOCIIOCOOHOTO BO3PACTa M Ca-
HUTApHO-TUTMEHMYeCKUX IPobAEM, CBS3AHHBIX ¢ 0OpeTeHH -
eM TPYAOBOM 3aHATOCTBIO XAPAKTEPHUCTUK HEHAACKHOCTH H
HeyCTONYMBOCTH.

B Aokaape MexayHapopHO#t opranusanuu Tpyaa (MOT)
obparraeTcst BHUMaHHe Ha MPOUCXOASINYIO B IIOCACAHHE YeT-
BepTb BeKa B TPYAOBOI cdepe cMeHy GpOpPM 3aHATOCTH U CBSI-
3aHHBIX C Hell COITHAABHO-TPYAOBBIX oTHomeHu. KoHcTaTn-
PYeTCsl TOTAABHBIA OTKA3 OT KAACCHYECKHX CTEPEOTHIIOB pa-
6ouero Mecra, CTabUABHBIX IPAQUKOB TPYAQ, IPEACKA3YEMOI
¥ IpodeCCHOHAABHOM Kapbepsr'. Poccuiickue HCCAeAOBATEAN
IIOATBEPIKAAIOT, UTO IIUPOKOE PACIPOCTPAHEHHE TIOAYIHAA
CTpaTterus ruOKOCTH OPTaHU3alMK TPYAQ U HafiMa paboTHU-
KOB, CA€ACTBHEM KOTOPOI1 CTaA yXOA OT TPAAULMOHHDIX (CTaH-
AAPTHBIX) GOPM 3AHATOCTH, POCT HeOPMAABHOM 3aHATOCTH 1
ckpbrToit 6espaboTupr [1].

B pesyasrare TpaHcpopManuil cdepsl Tpyasa B 00mecTBe
BO3HHKAO HOBOE SIBACHIIE, 0003HAIaeMO€ KAK «HEHAAEKHOCTD
(npexapurer) sanaTocTu» (OT aHIA. precarity — HeHapek-
HOCTb) M OXBaTblBaKOllee COLMAABHDIN HHCTHTYT 3aHATOCTH,
BKAIOYAS: a) HOBblE BUADBL 3aHATOCTH M CBS3aHHbIE C HUMH
TPYAOBble OTHOWIEHHUS; 6) TPAAHLMOHHbIE BHUABL 3aHATOCTH,
TOABEpraloyecs] H3MEHEHUAM; B) Cy6HeKTOB TPYAOBBIX OT-
HOLIeHHH — PabOTHHKOB M paboTopareaeit. P. Cenner pac-
CMATPHBAET ITO SBACHHE KaK (peHOMeEH, OXBAThIBAIOMIHIT Pa3-
AUdHBIe cdepbl KHU3HH YeAoBeka [2].

Hecranapaprusie opmsi sansirocrr. Hayunsiit nnrepec
K QpeHOMeHy «HeyCTOMYUBOCTD 3aHATOCTH>» BOSHHK HEAABHO
M COOTHOCHTCSI B OCHOBHOM C IIPEAMETHOI 00AACTBIO TIOAH-
TOAOTHHU ¥ conposorun [3,4], rae mpekapureT paccMaTpHBa-
eTCsI KaK YCAOBUE «KAACCOBO¥ PACIIeTNACHHOCTH>» HAeMHBIX
pabOTHUKOB ¥ UX cTpaTuuKaLuK B obmecTse. BospeiicTaue
deHOMeHa «HeHaAEKHOCTb TPYAOBOM 3aHATOCTH> Ha HHAVBH-
AyaAbHOE 1 00IeCTBEHHOIO 3A0POBbE OCTAETCSI HEAOCTATOUHO
H3y4eHHOI IPpo0OAeMO¥lL.

BcemupHas opranusanus sapasooxparenns (BO3) pac-
CMATPHBAeT TPYAOBYIO 3aHATOCTb H YCAOBHS TPYAQ B KaueCTBe
COLIMAABHBIX ACTEPMHUHAHT 3A0POBbSI paGOTHHKOB [ S].

B yxazannowm Bbime poxaape MOT ormeuaercs, 4To «He-
CTaHAAPTHBIE> (POPMBI 3AHATOCTH [0 CTEIeHH HX PACIpo-
CTPaHEHHOCTH CTAHOBSTCS «OOBIYHBIMI>», & TPAAULIMOHHbIE
«CTaHAAPTHBIE>» GOPMBI 3AHATOCTH IIPEACTAIOT KAK PEAKHe
«HCKAIOYEeHHUs». PaboTOAATEAN BCe Yallle OTKA3IBAIOTCS OT

! Ha mytu k croaersei roposmuae MOT: peasnu, MOACPHU3ALS U TIPU-
BEp)KEHHOCTh TPEXCTOPOHHHUX y4acTHHKOB. Aokaap TenepaabHoro pmpex-
topa. 102-51 ceccus. JKenea: MexayHapoaHoe 610po Tpyaa; 2013.

Introduction. Drastic transformations of the social
and labor sphere have led to the emergence of new risks
for the health of the working-age population and sani-
tary and hygienic problems associated with the acquisi-
tion of the characteristics of unreliability and instability
in employment.

The Report of the international labour organization (ILO)
draws attention to the changing forms of employment and
related social and labor relations in the last quarter of a cen-
tury. There is a total rejection of the classic stereotypes of the
workplace, stable work schedules, predictable and professional
career'. Russian researchers confirm that the strategy of flex-
ibility in the organization of labor and hiring of employees
has become widespread, as a result of which there has been a
departure from traditional (standard) forms of employment,
an increase in informal employment and hidden unemploy-
ment [1].

As a result of the transformations of the sphere of labor in
society, a new phenomenon has emerged, designated as “pre-
carity of employment” (from the English precarity — unre-
liability) and covering the social institution of employment,
including: a) new types of employment and related labor rela-
tions; b) traditional types of employment that are undergoing
changes; c) subjects of labor relations — employees and em-
ployers. R. Sennet considers this phenomenon as a phenom-
enon that covers various spheres of human life [2].

Non-standard forms of employment. Scientific interest
in the phenomenon of “employment instability” has emerged
recently and is related mainly to the subject area of political
science and sociology [3,4], where precarity is considered as a
condition for the “class split” of employees and their stratifica-
tion in society. The impact of the phenomenon of “unreliability
of employment” on individual and public health remains an
insufficiently studied problem.

The World Health Organization (WHO) considers em-
ployment and working conditions as social determinants of
employee health [S].

The above-mentioned ILO report notes that “non-stan-
dard” forms of employment are becoming “common” in terms
of their prevalence, while traditional “standard” forms of em-
ployment appear as rare “exceptions”. Employers are increas-
ingly rejecting the standard form of employment, both in full
and in part, by introducing elements that make the employ-
ment institution more flexible but infringe on the rights of
employees.

' Towards the centenary of the ILO: the realities, modernization and

commitment of constituents. Report by the CEO. 102" session. Geneva:
International Labor Office; 2013.
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CTaHAAPTHON GOPMBI TPYAOBOM 3aHATOCTH, KK B IIOAHOH Me-
Pe, TaK U YaCTUYHO, IyTeM BHECEHUS B Hee SIAEMEHTOB, AeAa-
IOIIUX MHCTUTYT 3aHATOCTH O0Aee TMOKUM, HO YIeMASIOIIAM
paBa pabOTHUKOB.

CraHpapTHas (TurmyHas) $opMa 3aHATOCTH U CBSA3AHHAS
C Hell MOAEAD COIIMAABHO-TPYAOBBIX OTHONIEHUH IPEAIIOAATaeT
PaboTy TPYyASIILIErocs Ha IIOCTOSIHHON OCHOBE, IOATBEPXKAEH-
HOI 0eCCPOUYHBIM TPYAOBBIM AOTOBOPOM B PEXHMeE IIOAHOTO
8-4acoBoro pabouero pAus u 40-4acoBoil pabouell HepeAH.
VHAMKAaTOpaMU CTAaHAAPTHON MOAEAH TPYAOYCTPOMCTBA SB-
AsIeTCsI CTAOUABHOE BpeMsi pabOThI U OTABIXA, HOPMUPOBAHHASI
3apIiAarTa, HaAM4YMe KOMIIAGKCA COLMAABHBIX FApPAaHTHH, yda-
CTHe TPYASIIUXCS B QOPMUPOBAHUM TPYAOBBIX OTHONIEHHI
c paboTopaTeAeM depe3 KOAAEKTHUBHBIE AOTOBOPBL B Poccun
U GOABIINHCTBE CTPAH TaKOM CTAHAAPT 3aKPEIAeH 3aKOHOAQ-
TeAbHO [6]. CTaHAQPTHOCTD 3aHATOCTH IPEAIOAATaeT 00s-
3aTEABHYIO ACTAAM3ALMI0 — PEruCTPALUI0 paboTopaTeAs B
TOCYAAPCTBEHHBIX OPTaHaX B KaueCTBe IOPUAMYECKOTO AHMIIA.
Bce ¢popMbI 3aHATOCTH, OTKAOHSIOIHECS OT TUIIOBOX MOAEAH,
CUUTAIOTCS HECTAaHAAPTHBIMH [7],a ecan OTCYTCTBYeT IOPUAY-
YecKasi perucTpanus paboTosaTeAs B HIAOTOBOI CAyXOe, TO 1
HEAETUTUMHBIMHU.

HccaepoBaTeAn OTMEYAIOT, 9TO IO Mepe MOBBILIEHNS THO-
KOCTH PBIHKA TPYAQ, YXOAQ OT «CTAHAAPTHON (OPMBI>»> 3aHSTO-
CTH 9A€MEHTHI HEYCTONYUBOCTH U HEHAASXKHOCTHU BCe GoAbILIe
IPOHUKAIOT B CYepy TPYAOBBIX OTHOIIEHHH, CTAHOBSITCS UX
HeoThbeMAeMbIM CBOHCTBOM [8].

B03MOXHOCTb HCIIOAB30BaHUS paboTOAaTEAEM HECTAH-
AAPTHBIX MOAEAEH 3aHATOCTH U TPYAOBBIX OTHOIIEHHI CBSA3aHA
C IPOBOAMMOM B HOBOM CHCTEME XO3AMCTBOBAHMS TaKTUKOM
rHOKOCTH Ha PhIHKE TPYAQ [9].

K HecTaHAapTHO# GOpMe 3aHATOCTH, YXYALIAIOLIEH II0AO-
JKeHYe pabOTHHUKA, OTHOCHUTCS HEHAACKHAS (Heycmﬁqpmaﬂ)
3aHATOCTD. XapaKTePHCTUKH HEHAAEKHON 3aHATOCTU: COKpa-
IIIeHHe COLMAABHOM 3aIIUINEHHOCTU PabOTHUKOB; yBEAUUEHIe
HHTEHCHBHOCTH UX Pa0OThL, He COIIPOBOXKAQIOLIENCS IIPOIIOP-
IIMOHAABHBIM ITOBBIIIEHUEM BO3HATPAXKAEHHS, IepeHOC Ha pa-
OOTHHKOB BCEX PUCKOB [9].

MOT ucnoab3yeT Tpu OCHOBHbIEe KpUTepHs, HA OCHOBA-
HHMU KOTOPBIX TPYAOBASI 3aHATOCTD CIUTACTCS HEYCTOHIUBOMH:
1) CPOKH KOHTPAKTa (xoHTpaKT Ha (UKCHPOBaHHBIM CPOK, Bpe-
MeHHBIi, Ce30HHbIA U T. A.); 2) IIPUPOAA TPYAOBOTO B3aHMO-
OTHOIIEHHs (MHOTOCTOPOHHHE U CKPBITbIe OTHOIIEHHMS HaiiMa,
UKTHBHAS CAMO3AHATOCTD, CYOTIOAPSIABL U AD.); 3) HEHAASK-
Hble ycAOBHUSA TpyA2 (HU3Kas 3apaboTHas MaaTa; cAabas amu-
IEHHOCTD OT YBOABHEHHS; OTCYTCTBHE AOCTYIIA K MEXaHHU3MaM
COLIMAABHOM 3aIIUThI M OAQraM, MIMEFOIINMCS [IPY CTAHAAPTHOM
3aHATOCTH; OTPAaHHYEHHE BO3MOXKHOCTH AASI PEAAH3AIIUH CBO-
UX [IpaB Ha paboueM MecTe (HPI/IBOAI/ITCSI mo [10]).

AAst 0603HaYEHUS TPYAOBOM 3aHATOCTH, IpUObpeTaro-
IIeil YepThl HEYCTOMYUBOCTH, B HAYIHOH AUTEPAType UCIIOAD-
3yeTcsl TepMUH IIPeKapHasl HAU IIPeKapU30BaHHAs (OT aHTA.
precarious — pPUCKOBAHHbIM, COMHHTeAbHDIi) 3aHATOCTb. Ero
IpUMeHeHHe PacIPOCTPAHIeTCSA He Ha BCAKYI0 HeCTaHAAPT-
HYIO 3aHATOCTD, 3 AHIIb HA BpEAOHOCHYIO (<<T0Kcnqﬂy10 ») AAS
HaeMHBIX PAOOTHHKOB 3aHITOCTb U CBSI3AHHbIE C HEell HEHAAEXK-
HbIE (pI/ICKOBaHHbIe) TPYAOBBIE OTHOIIEHHUS C paboToaaTeAeM
[11-13]. IIponecc BBepAeHHUS B 3aHATOCTD HecTabUABHOCTH
0003Ha4aeTCsI KAK [IPEKAPU3ALIISL

Kaaccudpuxanus necranpaprapix popm sansarocru. [o-
HSTHe «IIpeKapHas 3aHATOCTb>» OXBATHIBAIOT KaK HeCTaH-
AapTHOe HepOpMaAbHOE (meaeruTuMHOE) TPYAOYCTpPOU-
CTBO, TaK M OIIPEAECACHHbIE BHABI AETHTHMHBIX TPYAOBBIX
orHomeHuit. Heycroiunsbie (npeKaprIe) YCAOBHSL pabOTHI U,
COOTBETCTBEHHO, IIPEKAPHBII CTATYC PAOOTHUKA MOTYT BO3HU-
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Standard (typical) form of employment and the related
model of social and labor relations involves working on con-
tinuing basis, confirmed indefinite labor contract in full 8-hour
workday and 40-hour work week. Indicators of the standard
employment model are stable work and rest hours, standard-
ized wages, the presence of a set of social guarantees, and the
participation of workers in forming labor relations with the
employer through collective agreements. In Russia and most
countries, this standard is fixed by law [6]. The standard em-
ployment necessarily implies the legalization of the registra-
tion of the employer in state bodies as legal entities. All forms
of employment that deviate from the standard model are
considered non-standard [7], and if there is no legal registra-
tion of the employer with the tax service, then they are also
illegitimate.

Researchers note that as the labor market becomes more
flexible and moves away from the “standard form” of employ-
ment, elements of instability and unreliability are increasingly
entering the sphere of labor relations and becoming their in-
herent property [8].

The possibility of using non-standard models of employ-
ment and labor relations by the employer is connected with
the tactics of flexibility in the labor market carried out in the
new management system [9].

Unreliable (unstable) employment is a non-standard form
of employment that worsens the employee’s situation. Char-
acteristics of unreliable employment: reduction of social pro-
tection of employees; increase in the intensity of their work,
not accompanied by a proportional increase in remuneration,
transfer of all risks to employees [9].

The ILO uses three main criteria based on which employ-
ment is considered precarious: 1) the terms of the contract
(fixed-term, temporary, seasonal, etc.); 2) the nature of the
labor relationship (multilateral and hidden employment re-
lationships, fictitious self-employment, subcontracts and
others); 3) unreliable working conditions (low wages; weak
protection from dismissal; lack of access to social protection
mechanisms and benefits available in standard employment;
restriction of the ability to exercise their rights in the work-
place (given in [10]).

The term precarious or precarious employment is used
in the scientific literature to refer to employment that is be-
coming unstable. Its application does not apply to any non-
standard employment, but only to harmful (“toxic”) em-
ployment for employees and associated unreliable (risky)
labor relations with the employer [11-13]. The process of
introducing instability into employment is referred to as
precarization.

Classification of non-standard forms of employment.
The concept of “precarious employment” covers both non-
standard informal (illegitimate) employment, and certain
types of legitimate labor relations. Unstable (precarious)
working conditions and, accordingly, precarious status of an
employee may also occur in legitimate employment, if the em-
ployment contract contains provisions that worsen the condi-
tions of employment and its reliability, or it is replaced by a
civil law contract (CLC).

Researchers distinguish two enlarged groups of employ-
ees subjected to precarity. The first group includes informally
(illegitimately) employed employees, whose employment re-
lations with the employer are established on the basis of an
oral agreement and depend only on the moral attitudes of the
employer. The economic and labor rights of these employees
are not protected, and the risks of employment and its nega-
tive consequences are maximum.
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KaTb U IIPU AeTUTUMHO 3aHATOCTH, €CAU B TPYAOBOI AOTOBOP
BHOCSTCS IIOAOXKEHHS], YXYALIAOMIYE YCAOBIS 3aHATOCTH U ee
HAAEXHOCTb, AU JKe OH ITOAMEHSIETCS AOTOBOPOM IPaXAAH-
cko-nipasosoro xapakrepa ('TIX).

HMccaepoBaTeAr BBIAGASIOT ABe YKPYIIHEHHbIe IPYIIIBI Ha-
eMHbIX paOOTHHKOB, II0OABepraeMbix npekapurery. K mepsoit
TpyTIlie OTHeCeHb HepOPMAAbHO (HEACTHTHMHO) TPYAOYCTpO-
eHHble PaOOTHHUKH, TPYAOBbIE OTHOLIEHHS KOTOPBIX C paboTo-
AaTeAeM YCTaHABAMBAIOTCS HA OCHOBE YCTHOM AOTOBOPEHHOCTH
U 3aBUCSAT TOABKO OT MOPAABHBIX YCTAHOBOK HAHUMATEASL. JKO-
HOMMUYECKIE M TPYAOBBIE [IPaBa 3THX PAOOTHUKOB He3alljuIIe-
HBI, 2 PHCKU TPYAOBOTO HAfiMa 1 eT0 HeTaTUBHBIX ITOCAEACTBHUI
SIBASIFOTCSI MAKCHMAABHBIMIL

Ko Bropoit rpynme orHeceHbl pabOTHUKM C HECTAHAAPT-
HO#t 3aHATOCTHIO (ACTAABHOM B IOAHON Mepe MAH YaCTHIHO
HEAETAABHOI), CTIeuHKa KOTOPOI OTIPEAEASETCS COueTaHHEM
ABYX GaKTOpPOB — pabo4YnM BpeMeHeM 1 BpeMeHeM KOHTPAKTa.
3AeCh HCCAEAOBATEAHU BBIACASIOT YeThIPe BUAA HECTAHAAPTHOM
samsaTocr [7,14]:

a) BpeMeHHas 3aHATOCTD, MPEATIOAATAION]As CPOYHBII AO-
TOBOP AO OAHOTO F'OAA MAM Ha IIEPUOA BBIIIOAHEHHS KOHKpeT-
HOro obseMa pabor;

6) YacTHYHAS 3AHATOCTD, MPEATIOAATAIOMAS 3AKAIOUEHHe
KOHTPAKTOB Ha HEIIOAHOE pabodee BpeMst — Kak [IPABUAO, IO
MHUIMATHBE Pa0OTHUKOB, CBSI3AHHOM C MX «BHEPaboInMu»
npo6aemamu (pu 3anaTocTH MeHee 30 YaCOB B HEAGAIO TAKUX
PaBOTHHKOB Ha3bIBAIOT MAAO3AHSTHIMA);

B) HEAO3AHATOCTh — PABOTHUKY PAGOTAIT MeHbllle HOp-
MaTUBHOTO BPEMEHH TI0 He 3aBHCSIMM OT HUX MprauHam (OT-
ITyCKa 110 HHUIMATHBE PaO0TOAATEAE, BBIHYXKACHHBIE [IePeBO-
ABL Ha COKpAILeHHbI rpaduK paboThl, OTCYTCTBHE KAMEHTOB
VIAH 32Ka30B H T. A.); 9TOT BUA TPYAOYCTPOHCTBA OTHOCHTCS
K KQTErOPUM HEIIOAHOM 3aHSITOCTH MAM CKDBITOH Oe3paboru-
sl PV AHNCHMOB OTMeYaeT, YTO HeAO3aHSTOCTb PabOTHHKA
MOXeT OBITh KaK (AKTUIECKOM, TaK ¥ «POPMAABHOM>, KOTAA
dakTHuecKas ero 3arpyska ABASeTCS OAHOM [13];

I) CBEPX3aHATOCTb — MPOAOAKUTEABHOCTh pabouero
BpeMeHH Bblllle HOPMAaTUBHOM (60Aee 40 yacoB B HeAeAIO) ;
CBEpXypOYHas paboTa UCIIOAB3YETCS KaK B ACTAABHOM, TaK U
HeAETaABHOM 3aHITOCTHL.

Heycroitausas (mpekapHas) ¢popMma 3aHATOCTH OIpe-
AEASIeTCS. COUYeTaHNEeM HeCKOABKHUX IIPU3HAKOB: HECTAOMAD-
HOCTb PabOTbl; HU3KOE MaTepHaAbHOE BO3HAIPAXKAECHUE;
pa3MbIBaHHe IIPAB TPYASILIUXCS U OTCYTCTBHE UX COL[HAAD-
HOY 3aIUTHI; HECTAHAAPTU3UPOBAHHbBIE CXeMbl pabodero
BpeMeHHU; OTCYTCTBHE PEACTABUTEAbCTBA PabOTHHKOB (Ha-
npuMep, depes podcoros) u Ap. [15].

ITpexapuTeT MOAYYHA IIHPOKOE PACIPOCTPaHEHUE B IKO-
Homuke [6]. [Ipu4MHOMN SABASETCS OpUEHTALHS TIOCTHHAY-
CTPHAABHOTO KAIIUTAAM3MA HA CHIDKEHHE H3AEPIKeK IO OIAaTe
PabOTHUKOB IIPU OAHOBPEMEHHOM HHTEHCHPUKALIMHU UX TPYAA
IIyTeM HCIIOAB30BaHIs BO3MOXKHOCTEH I'HOKOCTH 3aHATOCTH U
phiHKa paboueit cuabt [16]. B HacTosimee Bpems B cTpyKTy-
PY POCCHICKON 9KOHOMHUKU 3aA0XKEHBI IIPEAIIOCBIAKU AAS
IpeKapHUTeTa; CAeAOBATEABHO, MOXKHO IIPOrHO3UPOBATH
yBeAHYeHHUe ero MaciTaboB. KccaeAOBaTEAN CYUTAIOT, YTO
IPeKapHOCTb TPYAA — ITO 3aKOHOMEPHOE IPOsIBAEHHE BO3-
HHKIIEr0 9KOHOMHMYECKOTO U COLMAABbHOTO mopsiaka [10].

3apy0OesxHble HCCAGAOBATEAN PACCMATPHUBAIOT HEHAAEK-
HOCTb 3aHATOCTH KaK BO3HUKIIYIO HOBYIO COLIMAABHYIO AeTep-
MHHAHTY 3A0pOBbs [17].

Tepmunosorus. SIBrenue «HeycTONIMBOCTD (HeHaAeK-
HOCTb) 3aHATOCTH>» IPEACTAeT KaK COLMAABHO-9KOHOMHYE-
CKUH Y IICUXOAOTHYeCKUi peHOMeH. B HayuHOI AuTepaType
AASL OIIMCaHUS 3TOTO SBACHUS IPUMEHSIOTCS OAHOKOPEHHbIe

Literature review

The second group includes employees with non-standard
employment (fully legal or partially illegal), the specifics of
which are determined by a combination of two factors —
working time and contract time. Here, researchers distinguish
four types of non-standard employment [7,14]:

a) temporary employment, which involves a fixed-term
contract for up to one year or for the period of performance
of a specific amount of work;

b) part-time employment, which involves the conclusion
of contracts for part-time work — usually on the initiative
of employees associated with their “out-of-work” problems
(when working less than 30 hours a week, such workers are
called low-employed);

¢) underemployment-employees work less than the stan-
dard time for reasons beyond their control (leave on the
initiative of employers, forced transfers to a reduced work
schedule, lack of clients or orders, etc.); this type of employ-
ment belongs to the category of underemployment or hid-
den unemployment. R.I. Anisimov notes that an employee’s
underemployment can be both actual and “formal”, when the
actual load is full [13];

d) overemployment — the length of working time above
the standard (more than 40 hours per week); overtime is used
in both legal and illegal employment.

An unstable (precarious) form of employment is defined
by a combination of several features: job instability; low ma-
terial remuneration; erosion of workers’ rights and lack of
social protection; non-standardized working time schemes;
lack of employee representation (for example, through a Trade
Union) and others. [15].

Precarity has become widespread in the economy [6]. The
reason is the orientation of post-industrial capitalism to reduce
the cost of paying employees while simultaneously intensify-
ing their labor by using the flexibility of employment and the
labor market [16]. Currently, the structure of the Russian
economy has prerequisites for precarity; therefore, it is pos-
sible to predict an increase in its scale. Researchers believe that
precarity of labor is a natural manifestation of the emerging
economic and social order [10].

Foreign researchers consider unreliability of employment
as a new social determinant of health [17].

Terminology. The phenomenon of “instability (unreli-
ability) of employment” appears as a socio-economic and
psychological phenomenon. In the scientific literature, one-
root words are used to describe this phenomenon: precarity,
precarization, precarity, precariat, etc. The following chain
of concepts is proposed to denote the phenomenon and its
manifestations: precarity — the phenomenon of “unreliable
employment”; precarization — a procedural characteristic
of the phenomenon; precarity — unreliability, riskiness as a
characteristic property and as a result (negative consequences)
of the precarization process; Precarious can be employment,
workplace relations and others; precari — people who are
subject to the phenomenon of precariat (through the process
of precarization) and which imposed precarious form of em-
ployment and relationships; the precariat is a collection of
precarias with common characteristics (a new “class” — to
G. Steiding) [4]).

The essential characteristics precarious employment is a
violation of the labour rights of the employee and no guar-
antee of employment: the employment relationship can be
terminated by employer at any time.

Research on precarious employment. It is difficult to
determine the number of employees who have unstable em-
ployment according to data from Rosstat, because of all types

395



MeaunuHa TPyAQ U IPOMBIIAeHHAS dKororus — 2020; 60 (6)

O630pHsIe cTaTbK

CAOBA: IPEKAPHOCTD, peKapH3al¥is, IPeKAPUTET, IIpeKapUaT 1
Ap. ITpeaaaraeTcs caeayroImas 1jelb HOHSTHI AAS 0003HAYEHHS
(QeHOMeHa U ero IPOSIBACHUI: IIpeKapuTeT — PeHOMEH «He-
HAAEXHAs 3aHATOCTb>; MpeKapU3alus — IpolecCcyaAbHas
XapaKTepHCTUKA (eHOMEeHa; PeKAPHOCTb — HEHAAEKHOCTD,
PHCKOBAaHHOCTD KaK XapaKTepPUCTHYeCKOe CBONCTBO U KaK pe-
3yAbTaT (HeraTHBHbIE TOCAEACTBHS) TIPOIIECCA TIPeKAPUBAIIHH;
HPeKAPHBIMU MOT'YT OBITh 3aHATOCTb, pabodee MECTO, OTHOIIE-
HUS U Ap.; IPEKAPUH — AIOAM, KOTOPbIE IIOABEPIKeHbI peHOMe-
Hy Tpekapurera (depes Mpoliecc MpekapH3aIliK) i KOTOPhIM
HaBsI3aHa IpeKapHast $opMa 3aHATOCTU ¥ OTHOIIEHHUH; IIpeKa-
pHAaT — 9TO COBOKYIIHOCTb [IpeKapHeB, 00beAUHEHHbIX 001Y-
Mu ipusHakamu (HOBbIit «kaacc» — 1o [, Creiiaunry [4]).

CymHOCTHOM XapaKTepUCTHKOH IIPeKapHOMN 3aHATOCTH
SIBASIETCSI HAPYLIEHHE COLHAABHO-TPYAOBBIX IIPaB pabOTHHU-
Ka M OTCYTCTBUE IapaHTUH ero 3aHATOCTH: TPYAOBbIE OT-
HOIIEHUSI C HUM MOT'YT OBITh PaCTOPTHYTHI paboToAaTEAEM
B AI060I1 MOMEHT.

HccaepoBanns npekapHoii 3ansTocTn. OnpepeseHue
KOANYECTBa PabOTHUKOB, UMEIONUX HEYCTONIUBOE TPYAOY-
CTPOMCTBO 1O AQHHBIM OT PoccTaTa, BbI3bIBaeT 3aTpyAHEHHe,
IIOCKOABKY U3 BCEX BHAOB IIPEKAPHON 3aHATOCTH CTATHCTUKA
BBIABASIET TOABKO 3aHATOCTb B HEACTUTHMHOM cektope [8].
OKCIepTHL AAIOT pasHble OLIEHKH YMCAEHHOCTH paboTHH-
KOB, IIOABEPI)KEHHBIX IIPEKAPUTETY, HO U OHU ITIO3BOASIOT
OIIPEeAEANTDb MacuITab siBAeHUs Ipekapurera B Poccuu u
TEHAEHITHU ero U3MeHeHHs..

B Poccuu B 2013-2014 T. AOASL HEYCTOHYUBO 3aHATHIX OT
o61mero yncaa paforaomux cocrapaiaa ot 30 Ao 50% [18]
(8 EBpocoroze ot 15 A0 25 % [19]). B 2016 1. B Poccuu poas
HEYCTOMYMBO 3aHATHIX (KaK B ATAAbHO, TaK U HedOPMaAb-
HOH BKOHOMI/IKe) yBeanunaach A0 60-80% o1 obmero uncaa
3aHATHIX, 2 BCETO B TOM MAM MHOH CTeIIeHU B IIpeKapHbIe TPy-
AOBbIE OTHOIIEHHUs BKAIOUEHBI 6oaee 88% paboTHukos [12].
He ToABKO «TeHeBOH>» CeKTOp 3KOHOMHKH, HO M A€TaAbHBIE
HPEAIPUATUS U YIPEKACHUS BHOCIT CYIeCTBEHHBIN BKAAA
B pekaputeT. B 2016 r. 8 Poccun Toabko 30% oT umcaa 3a-
HSATHIX B AETAABHOM CEKTOpe pPaboTaAl «I0 OQPHIIMaABHBIM
6eCCpPOYHBIM KOHTPAKTAM HAU MMEAH CPOYHbIE KOHTPAKTBIL CO
craxem ot 1 ropa>» [12, c. 376],a 52,3% OQHIMAABHO TPYAO-
YCTPOEHHBIX PAOOTHUKOB OBIAU B Pa3HOM CTENEHH OXBAYEeHbI
TIpeKapHbIMH TPYAOBBIMH OTHOMIEHHAMH [ 12].

B nccaepoBanmsx I.B. Aeonnposoit u E.A. Yexmapesoii Ha
nprMepe KOHKPETHOTO perMOHa IOKa3aHo, 4To B cpeaHeM 70%
PabOTHUKOB BOBAEYEHbI B IIPeKapHble (pOPMbI OpTraHU3ALNY
TpyAa. B HanboAbIelt cTeneHU IpeKapyu3aliuy IOABEPraIOTCs
«HeOPMAABHO 3aHATBIE» PAOOTHUKHU, HO U IIPU AETAABHOM
TPYAOYCTPOMCTBE KXKABI TPETHI PAOOTHUK CTAAKUBAETCS C
TIPOSIBAEHUEM MPeKAPHBIX TPYAOBbIX OTHOmeHH i [20].

I'lpu mccaeAOBaHHSX, IPOBOAUMBIX Ha KOHKPETHBIX ITPeA-
NPUATHSX U B YIPEXKACHUSIX, OCHOBOH AAS BBISIBAECHHS pac-
IIPOCTPAHEHHOCTH MPeKAPHOH 3aHATOCTH SIBASIETCS PACKpBI-
THe YMCACHHOCTH HaeMHBIX PaOOTHUKOB, TPYAOYCTPOEHHBIX Ha
YCAOBHUSIX, OTAMYAIOIIUXCS OT CTAaHAAPTHBIX. Ee mpusHakamu
MOT'YT OBITh: HEOAHO3HAYHbIN M/HUAU HECTAOMABHBIA IPO-
$eCcCHOHAABHO-AOAKHOCTHOM CTaTyC pabOTHUKA; Heolpe-
A€AeHHDIE YCAOBHUS TPYAOYCTPOHCTBA U GOPMBI OpraHU3a-
LIUM TPYAQ; <IIPOU3BOABHASI>» OIIAATA TPYAQ; OTCYTCTBUE
AOCTYIIa K COITHAABHO-TPYAOBBIM IapaHTHSM U K CPEACTBaM
COLMAABHOM 3aIMThL. 3HAYMMBIM HHAUKATOPOM IIpeKapH-
TeTa SIBASETCS HEeIIOAHASI 3aHATOCTb. JTO CBSA3aHO CO CAGAY-
IOMUMH ABYMSI 06CTOSATEAbCTBAMH: 2) HEMOAHAs 3aHATOCTD
COIPOBOXAQETCS YXYALIEHHEM MaTepPHAABHOTO IIOAOXKEHHUS
paborHuka; 6) opopmaeHHas (AeraabHas) HEAO3AHATOCTD
He BCeraa o3HavaeT GaKTHYECKYI0 HeIIOAHYIO 3arpy>KeHHOCTD
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of precarious employment, statistics reveal only employment
in the illegitimate sector [8]. Experts give different estimates
of the number of employees subject to precarity, but they also
allow us to determine the scale of the precarity phenomenon
in Russia and its trends.

In Russia in 2013-2014, the share of unstable employment
from the total number of employees was from 30 to 50% [18]
(in the Buropean Union from 15 to 25 % [19]). In 2016, the
share of precariously employed people in Russia (both in the
legal and informal economy) increased to 60-80% of the to-
tal number of employees, and in all, more than 88% of em-
ployees are included in pre-primary labor relations to some
extent [12]. Not only the “shadow” sector of the economy,
but also legal businesses and institutions make a significant
contribution to precarity. In 2016 in Russia, only 30% of those
employed in the legal sector worked “on official indefinite
contracts or had fixed-term contracts with an experience of 1
year or more” [12, p. 376], and 52.3% of officially employed
workers were covered to varying degrees by precarious labor
relations [12].

In the research of GV. Leonidova and E.A. Chekmareva
on the example of a specific region, it is shown that on aver-
age 70% of employees are involved in precarious forms of
labor organization. “Informally employed” workers are most
likely to be precarized, but even with legal employment, ev-
ery third employee faces a manifestation of precarious labor
relations [20].

In studies conducted at specific enterprises and institu-
tions, the basis for identifying the prevalence of precarious
employment is the disclosure of the number of employees
employed under conditions that differ from the standard. Its
features can be: ambiguous and/or unstable professional and
official status of the employee; uncertain employment condi-
tions and forms of labor organization; “arbitrary” remunera-
tion; lack of access to social and labor guarantees and social
protection. A significant indicator of precarity is underem-
ployment. This is due to the following two circumstances: a)
underemployment is accompanied by a deterioration in the
financial situation of the employee; b) registered (legal) un-
deremployment does not always mean the actual underem-
ployment of the employee; in fact, the employee subjected to
precarization may be over-employed.

The unreliability of the position of employees who are reg-
istered in the organization on a part-time basis is higher than
that of their colleagues who are officially employed for stan-
dard work hours. Underemployed employees have fewer social
guarantees, and when a company is restructured or downsized,
they are fired first.

The key property of precarity is that an employee is forced
to enter into labor relations with limited social and labor rights
[1]. Such a compulsion arises in conditions where a person’s
ability to find employment under a standard employment con-
tract on acceptable working conditions and payment is limited.

The main negative consequences of precarious employ-
ment are both job loss and the potential danger of dismissal
that constantly dominates the employee. The danger that
threatens the well-being of an employee causes him mental
tension and anxiety, which turns into fear and a sense of hope-
lessness when a person realizes the reality of the possibility
of losing his job. Precarity generates stress and pathological
processes in the psyche of employees.

When analyzing destructive management methods, re-
searchers use the definition of “toxic” to characterize the work-
place in an enterprise where the employer is focused solely on
making a profit to the detriment of employees [21].



Russian Journal of Occupational Health and Industrial Ecology — 2020; 60 (6)

PabOTHHKA; HA AeA€ TIOABEPraeMbIil IPeKAPU3ALMH PAGOTHUK
MOXeT OKa3aTbCsl CBEPX3aHSTHIM.

HenapexxHOCTh mMOAOXKeHUST pabOTHUKOB, 0$OPMAEHHBIX
B OPIaHU3ALMH HA YCAOBUSIX HEIIOAHON 3aHSTOCTH, BBIIIE, 4eM
¥ HX KOAAET, OQUIIMAABHO TPYAOYCTPOEHHBIX HA CTAHAAPTHOE
BpeMst paboTsl. Hepo3aHsTbIE pabOTHIKM MMEIOT MEHbIIE CO-
L{MAABHBIX TAPAHTHI, A IPU PECTPYKTYPHUSALIUHU IIPEATIPUSTIS
VIAML COKPAIL|eHUH IITATOB HX YBOABHSIOT B IIEPBYIO O4EPEAD.

KaroueBoe CBONCTBO MpeKapUTETa — ITO BBIHYXKAEH-
HOe AASl PaGOTHUKA BCTYIIACHHE B TPYAOBblE OTHOILIEHHS C
OrPaHMYeHHbIMH COLMAABHO-TPYAOBbIMH IpaBamu [1]. Taxas
BBIHY>KACHHOCTb BOSHUKAET B YCAOBHSIX, KOTAQ OTPAHHYEHBI
BO3MOXKHOCTHU Y€AOBEKA B TPYAOYCTPOJNCTBE IO CTAHAAPTHO-
My TPYAOBOMY AOTOBOPY Ha IIPHEMAEMbIX AASL HETO YCAOBHUSIX
TPYAQ U €0 OIAATBL

OCHOBHBIMYU HErATUBHBIMH IIOCACACTBISIMH TIPEKAPHO 3a-
HSTOCTHU SIBASIETCSI KAK IIOTEPs PAGOTHI, TAK U IIOCTOSIHHO AO-
BA€IOIIAsi HaA PAGOTHUKOM [OTEHIMAABHAS ONIACHOCTD YBOAD-
HeHus. OIaCHOCTD, YrpOKAIOIas GAQTOIOAYYNIO pabOTHIKA,
BBI3bIBAET Y HEIO IICHXUYECKYIO HANPSIKEHHOCTb M TPEBOIY,
IepPepaCTAIOIIYI0 B CTPAX M YyBCTBO (e3bICXOAHOCTH, KOTAQ
YeAOBEK OCO3HAET PEAABHOCTb BOSMOXHOCTH IIOTEPU CBOEH
paborsL. [IpekapureT IOPOXKAAET CTPECCHI U TATOAOTHYECKHE
IIPOLIECChI B ICUXHKE PAOOTHHKOB.

ITpy aHaAM3e AECTPYKTHBHBIX METOAOB MEHEAXKMEHTA HC-
CA€AOBATEAH UCIIOAB3YIOT OIPEACACHHE <TOKCHIHOE» AAS
XapaKTEPUCTHKU pab0Yero MeCTo Ha IMPEAIPUSTHH, TAe pabo-
TOAATEAb OPHEHTHPOBAH UCKAIUYHTEABHO HA IIOAyYeHHUE IIPH-
6b1au B ymep6 paboraukam [21].

B Hay4HBIX Ty 6AMKALMSX OTMEYAETCS HAAMYIE CBSI3U MEX-
Ay HEyCTONYMBOCTBIO 3aHSTOCTH M CAMOYYBCTBHEM PaboT-
HuKoB [22,23]. ITo cpaBHEHMIO CO CTAHAAPTHBIMH $pOpMaMu
TPYAOBBIX AOTOBOPOB, IIPEKapHasi 3aHATOCTb Yallje CBSI3aHA M
C YXyALLIEHHEM 3A0POBbsI PAGOTHUKOB, @ TAKXKE C IIOBBILIEHHOM
ONACHOCTBIO OOpeTeHHUsI PSIAA IICHXOCOLIMAABHBIX IpobaeM. Hs-
3a HEYIOPSAOYEHHOCTH PEXHMOB PabOTHI U OTABIXA AASL Pa-
6OTHHKA BeAMKA OMACHOCTb TPABMATH3MA U 3260A€BaeMOCTH.

3akarouenne. [IpexapHas 3aHsmocmp u cés3anHvle C Heil
mpydosvle omHoueHUs cmaiu maccosvimu. Muozue pabommnuxu
AuLieHb! COYUANDHBIX 2APAHMULL, 8 TOM HUCAE CBS3AHHDIX C Oe3-
onacxocmvio mpyoa, onAamoii OMnYcKos u 8pemeHHoil Hempyoo-
cnocobHocmu, obecnexeruem NPOGUAAKMUHECKUX MEPONPUSMUL.
Omo npusodum x yxyouieHuto cocmosHus 6AA20N0AYHUS, a MaK-
e uHOUBUIYaLbHO20 U 00UjecBeHH020 300p0Bbs.

CIITMCOK AUTEPATYPLI

1. Bo6kos B.H., pea. Heycmoiiuusocms sanamocmu (npexapu-
3ayus): ocobennoe u o6ujee ¢ yuemom unmezpaisix ycuauii 2ocydap-
cmea u 06uyecmsa. M.: Marucrp-TIpecc; 20185.

2. Cenner P. Kopposus xapaxmepa. Hosocubupck; M.: Tpen-
AbL; 2004.

3. Toaenkona 3.T,, Toamycosa I0.B. Hosrie cornmaAbHbIe rpyTI-
IIbl B COBPEMEHHBIX CTPAQHUKAIMOHHBIX CHCTEMAX TA00aABHOTO
obmecrsa. Coyuorozuueckas nayka u npaxmuxa. 2013; (3): 5-14.

4. Cranpunr I Ilpecapuam. Hosvuil onacuuidi kaacc. M.: Ap
Maprunem Ipecc; 2014.

S. Benach J.,, Muntaner C. Employment and working condi-
tions as health determinants. In: Improving Equity in Health by
Addressing Social Determinants. Lee ].H., Sadana R., eds. Geneva:
WHO; 2011: 165-95.

6. Vosko L.F. Managing the Margins. Gender, Citizen-
ship, and the International Regulation of Precarious Employment.
N.Y.: Oxford University Press; 2010. DOI: 10.1093/acprof:o
$0/9780199574810.001.0001

Literature review

In scientific publications, there is a link between the insta-
bility of employment and the well-being of employees [22,23].
In comparison with standard forms of employment contracts,
precarious employment is more often associated with the de-
terioration of workers‘ health, as well as with an increased risk
of acquiring a number of psychosocial problems. Due to disor-
dered work and rest modes, the risk of injuries and morbidity
is high for the employee.

Conclusion. Precarious employment and related labor rela-
tions have become widespread. Many employees are deprived of
social guarantees, including those related to labor safety, payment
for holidays and temporary disability, and provision of preventive
measures. This leads to a deterioration of well-being, as well as

individual and public health.
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(I)OPMI/IPOBaHI/Ie IMIAaTOAOI'HH BHYTPCHHI/IX OPI'aHOB y IlIaXTepOB C BKGPauI/IOHHOfI 60Ae3HI)IO

'OT'BHY «Hay4Ho-HcCcAeAOBATEABCKHUIT HHCTUTYT KOMIIAEKCHBIX IIPOOAEM FHIHEHB 1 IPOECCHOHAABHBIX 3260ACBAHMUIT>, YA.
Kyrysosa, 23, HoBoxysnernk, Poccus, 654041;
2000 «Meaaaitd», ya. Taitaapa, SOA, r. ITpoxombesck, Poccust, 653052

HebAaronpusrHbie yCAOBHS TPYAQ MOTYT CIIOCOOCTBOBATD PA3BUTHIO He TOABKO HPO(eCCHOHAABHOM [IATOAOTHH, HO 1 OOAe3HEi,
HMEIOIX CAOXKHYI0 MHOTOQAKTOPHYIO 9THOAOTIMIO, TAKUX KAK apTePHAAbHAsI THIIEPTEH3Hs, HIeMUdecKas 00Ae3Hb CepALia, Ha-
py1eHis GYHKIMU OLIOPHO-ABUIATEABHOTO AIlIIAPaTa, XPOHUIECKHe HecleudpUuIecKre PeCIIIpaTOpHbIe 3400AeBaHHS,  TAIOKe
GOpMHUPOBAHMIO COYETAHHOI [TATOAOTUH, YTO YXYALIAET TeueHHe dTUX 3a00AeBaHHIT U IIPHBOAUT K PA3BUTHIO OCAOXKHEHHIL.
LTeAb HCCACAOBAHIMS — U3YUUTD IIPOSIBACHHUS COMATHYECKON [TATOAOTUHU Y PAOOTHUKOB YTOABHOM IIPOMBIIIACHHOCTH C BUOPa-
LIHOHHOM OOAE3HBIO.

O6caepoBanb! 144 pabOTHHKA YTOABHBIX IIAXT, 6OABHBIX BUOPALOHHOM H0AE3HDBIO, 00YCAOBACHHO AOKAABHOI BHOpaljyel,
¥ 161 maxTep KOHTPOABHOR IpyIbl, AAuTeAbHO (15 AeT u Goaee) paboTaromue B KOHTAKTe C AOKAABHO! BUOpauuedt u He
HMeoIye IPOeCcCHOHAABHOH TATOAOTHHL.

BbLaBACHO, YTO Y Pa6OTHUKOB YTOABHBIX IIAXT C BUOPALMOHHOI 60Ae3Hbio Hame (70,8% ), 4eM y pabOUKX KOHTPOABHOI IPYIIIbL
(27,3%) (p<0,001), BcTpeyaeTCst MATOAOTHS BHYTPEHHUX OPTaHOB: 3360ACBAHHS CEPACYHO-COCYAHCTOM cHcTeMbl (TTpenmy-
LeCTBEHHO ApTepHaAbHAS IUIIePTEH3HS), 3a60AeBaHKs OPTaHOB MHeBaperns ($YHKIHOHAABHbIE PACCTPOCTBA GUAHAPHO-
I'0 TPaKTa U HeaAKOTOABHAS XXMPOBast 6OA€3HD MedeHHu), 6oae3HH Noyek (B OCHOBHOM XpOHUYeCKHUIt THeAOHEPPHUT), a TaKxKe
coyeranue aTux 3a60aeBauit. IIpu 6oaee TKeAOM Tedenun BubpanuonHoit 6oaesru (II cTeneny) MaTOAOTHS BHYTPEHHUX
opranos Bcrpedaercs dame (81,2%), 4eM y 60AbHBIX BUGpaIHOnHO# 6oAesnbio | crenenu (46,5%) (p<0,001).

Y maxrepoB ¢ BUOPAIIHOHHOM 60AE3HDIO Yallle, 4eM B KOHTPOABHOM IPYIIIle, BCTPEYAEeTCsl TATOAOTHS BHyTPEHHUX OPraHOB:
CepAEYHO-COCYAHCTOMN CHCTeMbI, OPraHOB MUILEeBAPEHNs], [I0YeK, a TAKKe COYeTAHHe HECKOABKIX COMATHYECKHX 3a00AeBaHHIL.
Y auri ¢ BUOparmoHHo# 60Ae3HbI0 I cTeneHn MaTOAOTHS BHYTPEHHHX OPIaHOB BCTPEUaeTCs Yalle, YeM Y GOAbHBIX BHOpaLH-
OHHOI1 60Ae3HbI0 I crenern. IToAydeHHbIe pe3yAbTaThI HEOOXOAUMO YIHTHIBATH IPU Pa3paboTKe AeueOHO-IIPOPHAAKTHIECKHIX
U peabHAMTALIOHHBIX MEPOIIPHATHI IIPH AUCIIAHCEPU3ALINU U HPOBEACHNH MPOPUAAKTHIECKUX MEAUIIMHCKUAX OCMOTPOB ¥
PabOTHUKOB YTOABHO¥ ITPOMBIIIAEHHOCTH.
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Formation of pathology of internal organs in miners with vibration disease
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Introduction. Adverse working conditions can contribute to the development of not only occupational pathology, but also
diseases with complex multifactorial etiology, such as hypertension, coronary heart disease, disorders of the musculoskeletal
system, chronic non-specific respiratory diseases, as well as the formation of combined pathology, which worsens the course
of these diseases and leads to the development of complications.

The aim of the study is to study the manifestations of somatic pathology in coal industry workers with vibration disease.
Materials and methods. We examined 144 coal mine workers with vibration disease caused by local vibration, and 161
control group miners who have been working in contact with local vibration for a long time (1S years or more) and do not
have professional pathology.

It was found that employees of coal mines with vibration disease more often (70,8%) than workers of the control
group (27,3%) (p<0,001), there is a pathology of internal organs: diseases of the cardiovascular system (mainly arterial
hypertension), diseases of the digestive system (functional disorders of the biliary tract and non-alcoholic fatty liver disease),
kidney diseases (mainly chronic pyelonephritis), as well as a combination of these diseases. With a more severe course of
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vibration disease (II degree), pathology of internal organs is more common (81.2%) than in patients with vibration disease
of I degree (46.5%) (p<0.001).

Conclusions. In miners with vibration disease, more often than in the control group, there is a pathology of internal organs: the
cardiovascular system, digestive organs, kidneys, as well as a combination of several somatic diseases. In individuals with grade II
vibration disease, internal organ pathology is more common than in patients with grade I vibration disease. The results obtained
should be considered when developing treatment and rehabilitation measures for medical examinations and conducting preventive
medical examinations of coal industry workers.
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He6aaronpusTHere ycAOBHUS TPyAQ MOT'YT CIIOCOOCTBOBATH
Pa3BUTHIO HE TOABKO INPOQECCHOHAABHON IIaTOAOTHH, HO H
6oAe3Hell, IMEIOMNX APYTUe IPUIUHBI BOSHUKHOBEHUS, Ta-
KUX KaK apTePUAAbHAS THIIEPTEH3MUs], HIIeMUIecKast 60Ae3HDb
cepAlla (I/IBC), HapymeHHsa (yHKIUOHHPOBAHUS OIOPHO-
ABUTATEABHOTO aIlllapaTa, XpOHUYECKHe Heclenn$puIecKue
pecnupaTopHsle 3a60AeBaHIS, A TAKXKE PA3BUTHIO COYETAHHOM
[IATOAOTHUH, YTO YXYAIIAeT TedeHre ITUX 3a00AeBaHMUI i 4aCTO
IIPHBOAUT K Pa3BUTHIO OCAOKHeHwmil [1].

Usy4ennio KoMop6HuAHO#t (COueTaHHOI) IATOAOTUH B Ha-
Crosiee BpeMs IPUAAETCSI HOABIIOE 3HAYEHNE B CBSI3HU C TPYA-
HOCTBIO ee AMaTHOCTUKH 1 AedeHus [2].

Bu6panuonnas 6oaesub (BB) sBasercs opnum u3 Haubo-
Aee PacIpoCTpaHeHHbIX MPOPeCCHOHAABHBIX 3a00AeBaHHIT Y
PabOTHHKOB yrOABHBIX IIAXT, YTO OHPEAEASIET aKTYaAbHOCTD
HCCACAOBAHISL e KOMOPOHAHOCTH.

YcranoBaeHo, uTo Ipu codeTanun BB u apTepuaabHOi ru-
[IepTeH3UH B KPOBH YBEAUUUBAETCS COACPIKAHIE KACTOYHO-9H-
AOTEAMAABHBIX TIOKa3aTeAeil (pakTopa pocTa SHAOTEAUS COCY-
AOB, TpaHC$opMupyIomero pakropa pocra f1, pombouuTap-
Horo ¢akropa pocrta BB, pubponexrnHa, TpomboMoayArHa,
TPOMOOCIIOHANHA, aAbpa-2-MaKPOrA0OyANHA, PHOPHHOIETH-
A2 A, MOAEKYA aATe3MH), KOTOPble MOXXHO PaCCMAaTPHBATh Kak
MapKephl PACKA CEPAEYHO-COCYAUCTOM TIATOAOTHH |3 ].

OTMeueHO, 4TO BO3AEHCTBUE IPOM3BOACTBEHHON BUOpa-
IJIY IPHBOAUT K U3MEHEHHSIM KAeTOYHOTO 3BeHa UMMYHHTETa
(T- u B-AuMdouuToB), GarouuTapHON AKTHBHOCTH KAETOK
MOHOIJUTAPHO-MAKPOQAraAbHOM CHCTeMB], YPOBHS HIMMYHO-
rA06YAMHOB M IUTOKMHOBOTO TIPOduAst [4].

YcraHOBAGHO, 4TO SHAOTeAMAaAbHAs AUCOYHKIMA mpu Bb
COIIPOBOXAQETCS AUCOAAAHCOM I'yMOPAABHBIX PAKTOPOB UMMY-
HHUTETA ¥ IUTOKUHOB, XapPaKTePH3yeTCs IOBbIIIeHHEeM YPOBHA
IIPOBOCIIAAMTEABHBIX LIUTOKHHOB (MHTepAeiikuna (MA)-1B,
HA-8, daxropa Hekposa omyxoau (PHO)-a) u cumxenuem
YPOBHS MPOTHBOBOMAaAHTeAbHOTO nuTokuHa (MA-4) mpu
BO3AEHCTBHU IIPOU3BOACTBEHHON BHOpALK HE3aBUCUMO OT
ee BHAQ, 0OCOOEHHO IIPY COYETAHUM C APTEPUAABHOI TUIlep-
Tensmeit [5].

IToxasaHo, 4To pasBUTHe U TedeHUe BUOPALIMOHHON 60Ae3-
HH ¥ NIPO¢$eCCHOHAAPHON HeHPOCEHCOPHOH TYTOYXOCTHU CO-
IIPOBOXAQIOTCS AUCCOHAHCOM YPOBHEH TOPMOHOB B CHCTeMe
«THIIOTAAAMYC — AACHOTHIIOPH3 — IIUTOBHUAHAS JKEAe3a>.
YcraHOBAGHO CHIDKEHHE KOHIIEHTPAIMH THPOKCHHA U THPEO-
TPOIIHOTO FOPMOHA Y IarueHTos ¢ Bb [6].

BrusiBaeHo, uro passurue BB compoBoxaaercs pucbaran-
COM IJUTOKHHOBOTO IPOHAS, XapaKTePUIYIOLIUMCS CHIDKEHH-
em yposaeit VIA-1p, FIA-10 u nossimennem IA-8. Yruerenue
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IIPOAYKITMHI I/IA-1[3 u MA-10 sBasieTcs caeacTBHEM CHOPMHPO-
BABIIEroCs XpOHUYECKOTO BOCIIAAUTEABHOTO IpOIecca B Op-
ranusMe 06CA€AOBAHHBIX IALMEHTOB. BhlIsiBACHA 3aBUCUMOCTD
MEXAY CHIDKEHHEM COAEpXKAHHS GEAKOB TelmaoBoro moxa 70
(BT11170), Bospacranuem yposHs VIA-1{ u cHwkeHHEM YpOB-
H1 11A-10. IToAyueHHBIE B3AMMOOTHOIIEHMS MEXAY LIUTOKIHA-
mu u BTII70 cBupereapcTBytoT o BoBaeueHHOcTH BTIII70 B
HMMMYHOBOCIIAAUTeAbHbIE ponecce! mpu BB, paHHbIE H3MeHe-
HUSL CIIOCOOCTBYIOT XPOHHU3ALMH BOCIIAAUTEABHOTO IIPOLecca
1 060CHOBBIBAIOT MpOrpeaneHTHOE Tevenue BB [7].

Pazsurne BB conmpoBoxaaeTcsi CHIDKeHHMEM IOKa3aTeAei
AHTUOKCHAQHTHOTO CTaTyca CBIBOPOTKU KpoBH. CTeneHb cHU-
JKEHUS] aHTHOKCHAAHTHOTO CTaTyca CBIBOPOTKU KPOBH KOppe-
AMpyeT co creneHbio Tsokectr BB [8].

Takum 06pa3oM, Bo3aeHCTBIE IPOM3BOACTBEHHON BUOpa-
LMY ¥ CIIOCOOCTBYeT HapyIIeHHIO FOMEOCTa3a, PA3BUTHIO OKCH-
AATHUBHOTO CTPecca, CHCTEMHOTO BOCIIAACHHUS 1 9HAOTEAHAAD-
HOM AMCQYHKIME, GOPMUPOBAHHIIO KOMOPOUAHBIX 3a00A€Ba-
Huil. C ApyToi CTOPOHBI, YaCTOTA U KAUHIYECKHe ITPOSIBACHHS
[IATOAOTUY BHYTPEHHHUX OpraHoB y 60AbHbIX BB paboTHuKOB
YTOABHOH ITPOMBIIIACHHOCTH MAAO HU3Y4eHBI, YTO U OIPEACAseT
aKTYaAbHOCTb AQHHOTO MCCAEAOBAHIS.

ITeAb nccAeAOBaHUS — H3YYUTD IIPOSBACHHSA COMATHYe-
CKOJ [IATOAOTUH Y PAOOTHUKOB YTOABHOM IIPOMBIIIAEHHOCTH
C BUOPAL[HIOHHO OOA€3HBIO.

AAs H3y9eHHS IATOAOTUH BHYTPEHHUX OPTaHOB IIPOBEACHO
KOMIIAEKCHOE KAHHHKO-HHCTPYMEHTaAbHOE U AabOpaTopHOe
ob6caepoBanye 144 paboTHHKOB yroabsix maxt ora Kys6oac-
ca (ropHOpa60YKX OYHCTHOTO 326051, TPOXOAIHKOB), GOABHBIX
BB, obycaoBaeHHOM A0KaabHOI Bubpanueit. KonTpoabHas
TpYIIa COCTOsAA U3 161 maxTepa, AAUTEABHO (15 aer u 6o-
Aee) PabOTAIMUX B KOHTAKTE C AOKAAbHOM BUOpareil 1 He
HMEIOIIHX IPO(eCCHOHAAPHON NTATOAOTHH.

Bce o6caepoBarHBIE — MyxIMHBI B Bo3pacTe oT 40 A0 54
AeT. CpepHHI BO3pacT B 0cHOBHOI rpynme — 48,81+0,51 ro-
A2, B KOHTPOABHOI rpymme — 48,23+0,42 roaa. Crax paboTst
B KOHTAKTe C AOKAABHOM BUOpauuell B OCHOBHOM rpyIme —
24,31£0,48 ropa, B KoHTpoAbHOM rpynne — 23,8410,41 roaa.
CrarucTiyecKy 3HAYMMbIX PAa3AHYHIA IO BO3PACTY U CTAXY pa-
OOTBI B KOHTAKTE C AOKAABHOI BUOPALIeil MeXAY IIAXTEPAMU C
BB u KOHTpPOABHOI1 rpynnoii He BbsiBAeHO (p>0,05).

C y4eTOM TOTO, 4TO IO AAHHBIM paHee IPOBEACHHOTO HC-
cAepoBaHYSA [9], MBIAEBAs TATOAOTMS AETKHX MOXET CIIOCO6-
CTBOBATb PA3BHUTHIO NTATOAOTHHU CEPACYHO-COCYAUCTOH CHCTe-
MBI, 300A€BaHHII OPTAHOB NHIIeBapeHUst U HOAe3Hel MOYeK,
IAI[FeHTH], UMEIOLINe COIYTCTBYIOIYe 3a00AeBaHMs OPOHXO-
AETOYHOM CHCTEMBI, OBIAM HCKAIOYEHbI U3 MCCAEAOBAHMSL
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Bcem maxTepam mpoBeaeHBl 3AeKTPOKapAHOTrpadus
(JKT'), axoxapauorpadus, cuporpadus. AAs BbIABACHUS
HBC B BuAe CTEHOKAapAMH HCIIOAB30BAAU OTPOCHUK Poy-
32, AASL TIOATBEPKACHHS AMArHO3a M OIleHKM TOAEPAHTHO-
CTH K $U3NIECKOM Harpy3Ke — BEAOIPTOMETPHIO, a TaKxKe
pesyabrarsl cyrouHoro moHuropuposanusa JKI. Haanuue
HepeHeCeHHOTo HHPApKTa MHOKapAA AMaTHOCTHPOBAAH 1O
aHaMHecTHYeCKUM AaHHBIM, OKI-pesyapTaTaM M BRIIHCKAM
u3 ucropuit boaesnu. Hapymenus purMa cepalia ompeae-
asauch no JKI. Bcem manueHTaM ¢ HapylmleHueM pUTMa
IPOBOAMAM CyTOYHOe MoHuTOpHpoBanue JKI' Ha anmapaTe
IToaun-Crnextp-CM no mMetoay XoaTepa. ApTepHaAsbHas I-
HepTeH3Us AMaTHOCTHPOBAAACH IO Pe3yAbTaTaM TPexKpar-
HOTO M3MepeHUs apTepHAAbHOIO AABACHHS U AHAMHECTH-
9eCKUM AQHHBIM (KPHTEPHSAMH apTePHAABHOI IHIIePTeH3UH
cuutaauce pekoMeHpoBarHble BO3/MOAT uudps Boiure
140/90 MM PT. CT.), a TaK)Ke [0 Pe3yAbTAaTAM CYTOYHOIO
MOHHMTOPHMPOBAHHUS APTEPHAABHOTO AaBAeHMs. Bcem max-
TepaM CAEAAHBI PEHTIeHOAOTHYEeCKHEe HCCAGAOBAHUA Op-
TaHOB ABIXaHHUS IIO CIIEIIMAAbHBIM MOKA3aHUAM, HaIIpUMep
IIPHU MTOAO3PEHHH Ha OHKOIIATOAOTIMI0, — GHOpOobpoHXOCKO-
nus. [IpoBoAHAOCD YABTPa3ByKOBOE HCCAEAOBAHIE OPTAHOB
OpIONIHOM OAOCTH ¥ 3a0PIOIHHHOrO MPOCTPAHCTBA, $HU-
6poracTpockonus. Bcem manjieHTaM IpOBEACHO KAHHMYE-
CKO€ ¥ OMOXMMUIECKOe HCCAEAOBAHIE KPOBH, CAEAAH OO Hit
aHaAu3 Moun. IIpy HeOOXOAMMOCTH MPOBOAMAACH OIl€HKA
FOPMOHAABHOTO CTaTYyCa.

Crarucruyeckast 06paboTKa AAHHBIX IPOBOAMAACH C HIC-
noab3oBaHueM makera nmporpaMm «EXCEL», «Statistica»,
PACCYMTHIBAACS HENAPAMETPUUECKUI KPUTEPHIT — C* AAS
CpaBHEHHs He3aBUCHUMbIX TPYIIII Ka4eCTBEHHbIX IIPU3HAKOB,
3HAUMMBIMM cuuTaAu pasamdus mpu p<0,0S. O cuae accoru-
aIMH MEXAY M3y4aeMbIMU (aKTOPaMHU CYAHAH IO KPHTEPHUIO
OTHOCUTEABHOTO pucka Byabda (OP). OP 6o0aee epAMHUITHI
CBHAETEAbCTBYET O MOAOXKHTEAbHOH aCCOIMATHBHOM CBA3U
IIPU3HAKOB, [IPU BEAUUHHEe GOAee AByX — CUHTAETCS 3HAUH-
mbiM. Omipepeasiacs AoBepuTeabHsiit untepsas (AN). Paccun-
THIBaAACh 3THOAOTMYecKast Aoas (etiological fraction) — EF,
VAU CHWKeHUe oTHocuteabHOTo pucka (COP), mo dpopmyae,
IpeAAOKeHHOHN KOMHUTETOM 3KcrepToB BO3:

EF(COP)=[(RR-1)/RR]x100%,

rae EF (COP) — YAEABHBII BeC (AOAIO) TeX cAy4aeB 60Ae3-
HH B IPyIIIle PICKA, KOTOPBIe MOTAH ObI OBITH IIPEAOTBPAIEHbI
IpH OTCYTCTBUH BAMSHHSA (paKTOpa PHCKA.

O6caep0oBaHMe MAIHEHTOB COOTBETCTBOBAAO ITHIECKHM
CTaHAApTaM KOMHTETa 10 OrmoMepunuHckoil atuke PIBHY
«Hayuno-nccaepoBaTeAbCKUI HHCTUTYT KOMIIAEKCHBIX IIPO-
6AeM THTHeHB! M IPOdeCCHOHAABHBIX 3a00AeBAHUIT>, pas-
PabOTaHHBIM B COOTBETCTBHY C XeAbCHHKCKOM AeKAapaljuest
BcemupHO#t MeAMIIMHCKOHN aCCOIMAIMK «DTHYECKHE MPHH-
IMIIBI TIPOBEACHHUS HAYYHBIX MEAHITMHCKMX HCCAGAOBAHUH C
ydacTueM yeaoBeka» ¢ mompaskamu 2013 r. u «IIpaBuaamu
KAMHHYeCKOH mpakTuku B Poccuiickoit Qepeparym>, yTBepxk-
AenHbiMu Ilpukazom Munsapasa PO Ne 266 or 19.06.2003.
Bce ob6caepoBaHHbIE AUITA AAAK HHPOPMHUPOBAHHOE COTAACHE
Ha y4YacTHe B HCCAGAOBAHMH.

AHaAu3 TOKa3aa, 4To y maxTepos ¢ Bb wame — y 102
yeroBek (70,8%) — AMArHOCTUpPYETCS MATOAOTUS BHYTpEH-
HMX OPraHOB, YeM B KOHTPOAbHOM rpymnme — y 44 4yeao-
Bek (27,3%); ¢*=57,65, p<0,001, OP=2,59, AW=1,97-3,4,
EF=61,39%.

BoiaBaeno Taxke, yTo y maxTepos ¢ Bb wame — y 54
gerosek (37,5%) — BcTpedaroTcs 3a60A€BaHHS CEPACYHO-
COCYAUCTOI cucTeMbl (peuMyIeCTBeHHO apTepHaAbHas
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THIePTeH3Us), Y4eM B KOHTPOABHOM rpynne — y 29 deao-
Bek (18,0%); c*=14,57, p<0,001, OP=2,08, A1=1,41-3,08,
EF=51,92%.

HccaepoBanme IIOKA3aA0, 4TO Y IaxTepoB ¢ BB vame — y
62 uenosex (43,1%) — BcTpedaoTcs 3a60A€BAHUS OPIAHOB
numjesapenus (6OA3HU JKEATHOTO MTy3bIPS ¥ JKeAUeBBIBOASIUX
HyTel, IpeuMyIeCTBeHHO QYHKIJMOHAABHbIE PACCTPONCTBA
GMAHAPHOTO TPaKTa M HEAAKOTOABHAS XHPOBAsi OOAE3HD ITe-
4eHH), 4eM B KOHTPOABHOI IpyIiie — y 26 yeAoBeK ( 16,1%);
c’=26,81, p<0,001, OP=2,67, AVI=1,79-3,98, EF=62,55%.

OT1MedeHO TaKKe, YTO HOAE3HH [OYEK M MOYEBBIX IyTel
(mpeumyIIeCTBeHHO XPOHUYECKHI THEAOHePPHT) Y IMaxTe-
poB ¢ Bb BoiaBasioTcs y 43 yeaoBek (29,9%), u ato uame,
4eM B KOHTPOABHOM I'pymIe — y 7 YeA0OBeK (4,3%); =361,
p<0,001, OP=6,87, A11=3,19-14,79, EF=85,44%.

AHaAM3 PacIpOCTPaHEHHOCTH SHAOKPHHHOM MaTOAOTHH
(caxapHbiit AMa6eT ¥ IATOAOTHS IIUTOBUAHO JKeAe3bl) MOKa-
3aA, 9TO y maxTepoB ¢ BB aaHHbIe 3260A€BaHISA BCTPEYAIOTCS
y S gerosek (3,5%), 4TO CTaTHCTUYECKH HE OTAMYAETCS OT
KOHTPOABHOH I'PYIIBI — Y 3 YeAOBeK (1,9%); c?=0,3, p>0,1,
OP=1,86, A1=0,45-7,65, EF=46,24%.

HccaepoBaHre IIOKA3aA0 TakoKe, YTO y maxTepos ¢ Bb co-
YeTaHHAs IATOAOTHA BHYTPEHHUX OPIaHOB BCTpedaeTcsa y 53
yerosek (36,8%), oT0 uale, YeM B KOHTPOABHO TpyTIIe —
TOABKO ¥ 19 yeroBex (11,8%); c*=26,35, p<0,001, OP=3,12,
AW=1,94-5,01, EF=67,95%.

BaxxHo# siBAsieTCS oljeHKa BAMSHES Tshkectr BB Ha Ha-
AMdHe KOMOpOUAHOM maroaoruu. B pabore mokasaHo, 4to y
maxtepos ¢ BB Il creneny maToAorus BHyTpeHHHMX OPraHOB
BcTpevaercay 82 yeaosex u3 101 (81 ,2%), 4TO 3HAUMMO YaIIe,
yeM y 60abHbIX BB I crenenn — y 20 weaosex us 43 (46,5%);
c’=17,55, p<0,001, OP=1,75, A1=1,25-2,44, EF=42,86%.
B Tosxxe Bpemsi y 6oabHbIx BB I cTerenu maroaorus BHyTpeHHUX
OPTraHOB AMATHOCTHPYETCA Yalle, YeM B KOHTPOABHOM IpyIiIIe
(c*=5,8, p<0,05, OP=1,7, AU=1,13-2,56, EF=41,18%).

B TeueHue MHOTUX AeT Y pabOTHHUKOB YLOABHOMN U IOp-
HOPYAHOJ ITPOMBIIIAGHHOCTH OTMeYaeTCsl BbICOKME ypOBeHb
HpOQeCCHOHAABHOM U CEPAEIHO-COCYAUCTOH ITATOAOTHH, YCTa-
HOBAEHA TEHACHIIUA K YBEAUYEHHUIO B IIOCACAHHE TOABI CAyYaeB
CMepTH Ha pabodeM MecTe B OCHOBHOM OT OOAe3HEl CepAeYHO-
cocyaucroit cucremst [10-13].

Boabmoe 3HaueHHe mpupaeTCcs KOMOPOUAHOCTH, B TOM
arcae npu BB, siBAsIOIIelics OAHMM U3 HauboAee 9acTo BCTpe-
YAIOIKXCS IPOQeCcCHOHAABHBIX 3a60AeBanmil [ 14,15], uto 06-
YCAOBAMBAET AKTYAABHOCTD OII€HKM ITATOAOTMH BHYTPEHHUX
OPraHOB Y IIAXTEPOB C BHOPALIMOHHOM HOAE3HBIO.

BbIsiBA€HO, 4TO y PaOOTHUKOB YrOAbHBIX WaxT ¢ BB
daire, 4eM y pabOvuX KOHTPOABHOM IPYIIIBI, BCTPEYaeTCs
IIaTOAOTHS BHYTPEHHHUX OPraHOB: 3a00A€BAHHS CEPACUHO-
COCYAUCTOM cucTeMbl (IpeuMymecTBEHHO apTepHaAbHAs
THNePTeH3Hs), 3a60AeBaHMs OPraHoB MumeBapenus (GyHk-
IIMOHAAbHBIE PACCTPOMCTBA OMAHAPHOTO TPAKTA M HEAAKO-
roAbHas KHpPOBas 60Ae3HDb MedeHH), Goae3HH movek (B oc-
HOBHOM XPOHHYECKHIl IMeAOHEQPHT), @ TAKXKe COYETAHHUE
9THX 3a60A€BaHUIL

YacToe pasBuTHe apTEPHAABHON IHIIEPTEH3UU ¥ OOABHBIX
BB coBmapaer ¢ AMTepaTypHBIMH AQHHBIMH: Y TAIJUEHTOB C
BUOPALIMOHHON GOA€3HDBIO BBIIBASAU BBICOKYIO PacIpoCTpa-
HEHHOCTb apTePHaAbHOM runepTensuu [16], mpu aToM He-
PEAKO yKe OCAOXKHEHHOM XPOHUYECKOH LiepeOpOBACKYASIPHOI
naroaoruett [17].

B AaHHOM HCCA€AOBAHMH He YCTAHOBAGHO CTaTHCTHYECKH
3HAYMMOH PA3HHUIIBI B PACIPOCTPAHEHHOCTH SHAOKPHHHOM ITa-
TOAOTHMH B OCHOBHOM U KOHTPOABHOM rpymmax. B To sxe Bpems
BO3AEHCTBIE IPOU3BOACTBEHHOM BHOPALINK MOXeET OKa3bIBaTh
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BAMSHIE Ha Pa3BUTHE CAXaPHOTO AnabeTa 2 THIIA: YACTOTA €T0
BBUIBASIEMOCTH Y OOABHBIX BUOPAIJOHHOM O0AE3HBIO ObIAd B 5
pas Bbue, 4eM B o6mem 1o Poccun [18].

MccaepoBanite IIOKA3aA0, YTO IIPH OOAeE TSDKEAOM TeUeHHH
3a6oaesanus (y maxrepos ¢ BB Il crenenu) maroaorus sHy-
TPEHHHX OPraHOB BCTPEUAETCs yallle, YeM Y OOABHBIX BUOPa-
I[OHHO¥ boAesHbIO | cTemeHn.

BbisiBA€H LIUTOKHHOBBIN Ancbaranc mpu BB or Bosaeit-
CTBHSL KaK AOKAABHOM, Tak 1 o6meii Bu6panyuu (oBblmeHne
YPOBHA IPOBOCTIAANTeAbHBIX IIHTOKHHOB PHO-a, A-8, A-
1B), cHIDKeHHe YPOBHS POTHBOBOCIIAAMTEABHOTO LIATOKMHA
UA-4), 60see Boipaxenssbrit ipu BB 11 cremenu [19].

Komop6uarocts npu BB MosxeT ObITh CBsi3aHa C pIAOM
IATOreHeTHYeCKUX MEXaHH3MOB: OKCHAATHBHBIM CTPECCOM,
Pa3BUTHEM CHCTEMHOTO BOCIAAEHHS M 9HAOTEAMAABHOM
AUCOYHKIIMEH.

BrisBACHA BBICOKAS YACTOTA IIATOAOTHMU BHYTPEHHHUX OpTa-
HOB C IIOpPaXKEHUEM CEPACUHO-COCYAMCTON CHCTEeMBI, OPraHOB
IHHUIIeBape s, O0YeK, a TAKKe YACTOe COYeTAHHE HeCKOABKUX
3a00AeBaHMIT BHYTPEHHUX OPraHOB y maxTepos ¢ BB, uto mo-
XeT CBHAETEAbCTBOBATD O KOMOPOUAHOM IIATOAOTHHU C HAAMYIH-
eM OOIIMX IATOreHeTHIeCKHIX MEXAaHU3MOB. DTO TpebyeT KoM-
IIAEKCHOTO 00CACAOBAHNS BHYTPEHHUX OPTAaHOB IIPH IIPOBEAE-
HHH IIePUOAMYECKIX MEAUIIMHCKMX OCMOTPOB M AUCIIAHCEePH3a-
IjMH pabOTHHUKOB BUOPOOIIACHBIX MPO(ECCHI YTOABHBIX IIAXT.

BriBoabI:

1. Y pabommuuxos y20AbHOl NPOMbILUAEHHOCUL C BUOPAYUOH-
Hoil GoAe3nblo uauje, yem 8 konmporsroti epynne (y daumenrsro
pabomarnwux 8 koumaxme c subpayueil, Ho 0e3 npodeccuo-
HAAbHBLX 3a60Ae8aHUIL), 6CMIPEHAEMCS NAMOAOUS BHYMPEHHUX
0p2aros.

2. Y waxmepos ¢ subpayuonHoii 60Ae3HbI0 alfe, Hem 8 KOH-
mpoAvHoli 2pynne, 6cmpeuaemcs cepdeuro-cocyducmas namoio-
aus (npeumyujecmeento apmepuarsHas sunepmensus), 6oresHu
opeanos nuwjesapenus (PynKyuonarbrsie paccmpoiicmea Guru-
apH020 MPAKmMa U HeaiK020AbHAS HUPosas 60Ae3Hy neven),
3aboresanus nodex (xporuseckuii nuesoreppum), a marice co-
HeMaHHAs NATNOAOUS BHYMPEHHUX OP2AHOB.

3. Y waxmepos ¢ subpayuonnoti 6oresnvto II cmenenu namo-
A02US. BHYMPEHHUX OP2AHOB BCIPEAEMCS Hallje, Hem Y OOAbHbIX
subpayuonroii boresnvio I cmenenu. Tloryuentvie pesysbmamot
Heobxodumo yuumvieamo Ha smane paspabomxu AeueOHo-npo-
Puraxmumeckux u peabusUMayUoHHbIX Meponpusmusi npu duc-
nancepusayui u nposedeHu NPoPUAGKMULECKUX MeOUYUHCKUX
OCMOMPO8 Y PABOMHUKOB Y2OAbHOTL NPOMBIUAEHHOCTIU.
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The results of using natural radon waters in the form of General or four-chamber baths and ozonopuncture in patients with
occupational diseases of the joints and spine at the rehabilitation stage are presented. Studies have shown that the course use
of radon therapy in combination with ozone therapy has a pronounced analgesic effect, anti-inflammatory effect, stimulates
the general sedative effect on the central nervous system, helps to restore the volume of movements in the affected joints,
prevents the weighting of the joint process and the development of dystrophic changes in the musculoskeletal system.
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The aim of the study is to study the effect of natural radon waters combined with ozone therapy on the dynamics of functional
indicators based on motor activity data in patients with occupational diseases of the joints.

Patients with occupational diseases of the joints in rehabilitation were prescribed general radon or four-chamber baths in
combination with ozone therapy (the main group). A control group of patients received radon baths by a similar method
without introducing ozone. Before and after treatment, studies of functional activity in the affected joints were conducted:
the volume of movements, the functional Leken index, which takes into account the severity of pain at rest and under motor
load, pain assessment on a visual analog scale, echography of the affected joints, adaptive response according to L.Kh. Garkavi.
The use of general or four-chamber radon baths in combination with ozone therapy in the main group allowed to quickly
and effectively normalize the functional activity of joints, relieve pain, increase the body’s adaptive reserves to external stress
factors, normalize sleep and restore working capacity. In the control group, changes in indicators did not have a significant
degree of significance.

The use of General or four-chamber radon baths in combination with ozone therapy at the rehabilitation stage in patients with
occupational diseases of the joints causes an improvement in the functional activity of the musculoskeletal system, accelerates
the disappearance of pain, relieves inflammation, returns performance, normalizes the body’s adaptation to external influences.
Keywords: occupational diseases of joints; radon waters
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3a6oaeBanus onopHo-pBurareasroro anmapara (OAA) u
nepr¢eprIecKoi HepBHON CHCTEMbI 3aHHMAIOT BEAYIIHe Me-
CTa B CTPYKType HPpodeCcCHOHAABHOM TATOAOTUU Y PAOOTHHKOB
METaAAYPIHYECKON, YTOABHOM B FOPHOAOOBIBAIOL el [IPOMBILII-
AerHOCTH. CTaTHCTHYECKHUI yPOBEHb AAHHOI 3300A€BaEMOCTH
xoaebaercs or 15 Ao 45% B 3aBucumoctu ot peruona [1-3].
B mocaepHee BpeMs OHa IPOAOAXKAET YBEAUIHBAThCS, IIPH 3TOM
B 26,1% cAy4yaeB IPUYMHOI IIOTEPH TPYAOCIIOCOOHOCTH SBASI-
I0TCS QYHKIJOHAABHBIE, 3 He MOPPOAOTHIECKHE H3MEHEeHHSA
OAA [3,4]. AauteapHas yTpara TpyAOCIIOCOGHOCTH, XPOHMYe-
CKoe Iporpeccupyromee Tederne 3aboaeannit OAA ¢ HebAa-
TOIIPUATHBIM IIPOTHO30M, YaCTasl MHBAAMAM3AIMA — BCE 3TO
CTAaBUT IPOOAEMY MEAULIMHCKOM H COLIMAABHOMN peabuANTALIHH
GOABHBIX C IATOAOTHEN KPYIIHBIX CYCTABOB H [I03BOHOYHIKA B
OAHH PSIA C TAKUMH OOAE3HSMH, KaK CePACYHO-COCYAUCTDIE K
oHKoAormyeckue. IIpu 3ToM BeArKa COLHaAbHO-3KOHOMHMYe-
CKasI 3HAYMMOCTD 3a00A€BAHILI B CBSI3U C BBICOKHME MaTePH-
AABHBIMH 3aTPATAMK HA YCTPaHEHHe IPOOAEM C TATOAOTHYECKH
M3MEeHEHHBIMH CYCTaBaMH U YaCTOM IIOTepeil TPYAOCIOCOOHO-
cru [S]. XpoHundeckoe MyABTH(AKTOPHOE IIOPaKEHHE CYCTa-
BOB y IIAXTepPOB U FOPHAKOB MMeET CBS3b C IPOdeCCHOHAAD-
HBIMH MUKPOTPaBMaTHU3UPYIOMUMY KOHBEHePHBIMI I ADYTUMHU
OAHOTUIHBIMU MeToAaMH paboTet [6]. [lepenanpskenue MbI-
LIIEYHO-CBSI304HOTO AIIAPATa KOHEYHOCTeH yCyTyOAseT MHOTO-
HUYECKYe, aHTHOCIIACTHYECKHe, HeHPOAUCTPOPIIeCKIe MeXa-
HI3MBI GOPMHUPOBAHHUS APTPO3OB, CHIDKAS TPYAOCIIOCOOHOCTD
WaxTepoB 0T 24 A0 49% [7]. YcraHOBAEHO, 4TO XpOHMYECKas
$TopHCTas HHTOKCHKALIHS y PAOOTHUKOB AAIOMIHIEBOTO IIPO-
H3BOACTBA Pa3BUBAeTCSA B cpepHeM Bo3pacTe 54,4+5,7 roaa,
IIpH CTaxke paboTHI B riexe 27,4£5,9 ropa. Cpean xaaob y pa-
604KX AAIOMIHIEBOI [P OMBIMACHHOCTH C [IOPAXeHHeM OIIOP-
HO-ABUTATEABHOTO ammapata npesaaupyior (71,4%) 6oaesbie
ONIYITeHHUS B HPEATIACUDSX, TOAEHSX, AOKTEBBIX M KOACHHBIX
cycTaBax. boAr HOCAT MOCTOSIHHBIN HOIOIIMI XapaKTep, YCH-
AVIBAIOTCSL B HOYHOE BPeMsl, K «HEIIOT0Ae>, IIPH QU3HIeCKIX
Harpyskax. IIpu akTHBHOM paccripoce MaIjieHTHI JKaAOBAAKCh
Ha MleproAMdecKre Hotomue 6oan B maedesbix (50,0%), pexe B
Apyrux (35,7%) cycraBax. Hepeako paboTHHKH IIpeAbSBASAA
5KaA06BI Ha 60AU B IMIEHOM U MMOSICHUIHOM OTAEAAX II03BOHOY-

Huka (50,0%) [8,9]. B ocHOBe TSKEABIX AUCTPOPHIECKHX TTO-
PaKeHHI KPYIHbIX CYCTAaBOB AeXAT HIIeMUYECKre H3MeHeHHs
B KOCTHOJ TKAHH, BHI3BAHHBIE CHIDKEHHEM KPOBOCHAOKeHIS
u o6meHHbIMU Hapymenusmu [10,11]. B aeqe6u0-peabuau-
TAIJMOHHBIX BO3AEHICTBILIX OCOOYI0 POAB HIPaeT PUMEHeHHe
IPUPOAHBIX PUBNIECKUX PaKTOPOB B GAU3KOPACIIOAOKEHHBIX
MecCTax eCTeCTBEeHHBIX HCTOYHHKOB PapOHOBBIX BoA. He BoI-
e3Kas Ha OTAAACHHBIE TEPPUTOPUHM B GaAbHEOACYeOHHUIIBI, TAC
OPTraHU3M IIPOXOAMT IIPOLECC AAANTAIUK K KAUMATHIECKUM
YCAOBUSIM, IIALIMEHTHI CHOMPCKOIO PErHOHA Ay4Ile [IePEHOCST
Ha3HaueHHbIE IIPOLIEAYPDI, T. K. AKKAMMATH3AIMs UM He Tpeby-
eTcsl. DTO MO3BOASIET COKPATHUTD AAANTALMOHHBIH, OCHOBHOM U
3aKAIOUUTEABHbIH IIEPHOABL 6€3 H3MeHeHIs IIPOTPaMMbI peabu-
suranyy. CyecTBeHHBIM B MeXaHH3Me AeueOHOro u $pusHo-
AOTHYECKOTO ACHICTBUS PAAOHOBBIX BaHH SBASICTCS HX BAUSTHHE
HA TePMHUHAABHOE 3BeHO KPOBOOOPAIIeH s — MHKPOLIUPKYAS-
nuio B Koxe. OTMevaercs AByX(a3Has PeakIlus KaIHAASIPOB
BO BpeMs IIPHeMa BaHHbI C HPOAOAKUTEABHBIM PaCIIHpeHHeM
apTEePHOA U HEKOTOPHIM CHIDKEHHEM BEHYASPHOTO OTTOKA.

MecrHoe AeficTBHE GaAPHEONPOLIEAYPHI CHIDKAET IIATO-
AOTHYECKYIO MMITYAbCALIHIO OT IOPAKEHHOTo opraxa [12,13].
Beayme#t mpeAOCHIAKOM K NPUMEHEHHUIO 030HA Y HAIJHeHTOB
¢ mpodeCcCHHAABHOH ATOAOTHEH CYCTaBOB, HAXOASIIUXCS Ha
peabUANTALNY, SIBASIOTCS IIPOSIBACHHSI TUIIOKCHY B BHIPAYKeH-
HOM GOpMe CO 3HAYUTEABHBIM CHIDKEHHEM OKHCAHTEABHO-BOC-
CTaHOBUTEABHBIX IIPOLIECCOB B OPTaHaX Ha KACTOYHOM yPOBHE.
O30HOMYHKTYpa MO3BOASIET 3a CYET YBEAUICHHS YPOBHS KIHC-
AOPOAA B TKAHSX HOBBIIATh CKOPOCTh OKHCAHTEABHO-BOCCTA-
HOBUTEABHDIX IIPOLeCCOB pepMEHTATUBHOM i OHOXUMUYECKOH
AKTHBHOCTH B KAETOYHBIX CTPYKTYPaX, AMKBUAMPOBATh CTpecc-
PEaKIInIo, IOATOTOBUTD OPIraHM3M OOABHOTO K aA€KBATHOMY
orsery [3,13].

IToa HabAIOACHIEM HAXOAMAUCH PAOOTHHKH METAAAYPIH-
1eCKOH, yTOABHOM H TOPHOAOOBIBAIONIEN IIPOMBIIIAEHHOCTH
(60 weroBex, MyxuunbI) ¢ ocreoaprpozoM (OA) KpymHBIX
CycTaBOB: KOAeHHBIX — 58%, TazobeapeHHBIx — 12% H mae-
ueBbix — 30%, B Bo3pacre oT 46 Ao 67 aet. [lanuenTst 6p1an
pacIpeAeAeHBI B ABE TPYIIIBl — OCHOBHYIO M KOHTPOABHYIO.
Ocnosrylo rpymny cocrasuau 30 manueHnTos, y 12 u3 Hux

405



MeaunuHa TPyAQ U IPOMBIIAeHHAS dKororus — 2020; 60 (6)

ITpakTryeckoMy 3ApaBOOXPaHEHHIO

AHATHOCTHPOBAH OCTE0APTPO3 Ta300eAPEHHBIX CYCTaBOB,
y 10 — ocTeoapTpo3 KOAGHHBIX CYyCTaBOB, y 8 — maede-
AOIIATOYHBIN IepHapTpo3. Bo3pacT manueHTOB 0CHOBHOM
rpymmbl B cpepHeM coctaBua 60,717,1 ropa, IpOAOAKHTEAD-
HOCTb 60ae3Hn — 4,511,9 ropa. Y 12 60ABHBIX TaKXKe AMa-
THOCTHPOBAH IEeHHbIH 0CTEOXOHAPO3 (I_HOX) I-II cTapun.
AMarHo3 MOSCHIYHOTO OCTEOXOHAPO3a OBIA YCTAHOBAEH Y
Bcex manuenToB (22 yeroBeka) C 0CTe0apTpo3oM Tazobe-
APEHHBIX M KOAGHHBIX CYCTaBOB. boAbHbIE OCHOBHOM IPYIIITHI
IIOAYYaAH AeUeHHe B pOopMe BBEACHHS 030HA B TOYKH HaH-
6oAbLIell 60Ae3HEHHOCTH IIOPAXXEHHBIX CYCTABOB IO IISTH
[OASIM: OOKOBbIe, HAPYXKHbIe IOBEPXHOCTH U BHYTpPEHHSIS
IIOBEPXHOCTb CyCTaBa. B ykasaHHbIe TOUKM BBOAMAH ITOA-
KOXXHO HUTAOM 030H AO 2 MA, B OAMIH A€Hb MCIIOAB30BAAU HE
6oaee ABYX cycTaBoB. Uepes 2-4 gaca IPOBOAMAM PaAOHO-
BYI0 00INyI0 BaHHY, 2 B CAy4ae CONYTCTBYIOLUX 3200A€eBa-
HHH CepACYHO-COCYAMCTOMN CHCTEMbl — YeThIpeXKaMepHYIo
BauHy. KoxnenTpanus papona 6piaa 40 uKu/a, remmepary-
pa Boab 36 °C, Bpems npreMa BaHHB — 10 MUHYT, Ha KypcC
Ha3HAYaAM 8 IPOLieAypP, IPOBOAUMBIX eXKeAHEBHO. AAS IIpo-
IIeAYP UCIIOAB30BAAACH BOAQ €CTECTBEHHOT'O PaAOHOBOTO HC-
TOYHHUKA (aTTeCTaT axkpepuranuua N© POCC RU. 0001.21
ITI137, npotoxoa N¢ 555-13 ot 08.04.2013 r.) B BauHe «Ox-
kepBrAb> OCP 2008/02085 26.02.2008 r.

B xonTpOABHYIO rpymniy Bomau 30 MalleHTOB B BO3pacTe
ot 54 A0 70 aet (B cpepnem 56,4+7,8 roAa) C AAUTEABHOCTBIO
3aboaeBaHMS OT 2 AO 9 AeT (B cpeanem 5,4+1,8 roAa). Y 15
GOABHBIX KOHTPOABHOM TPYIIIBI AMATHOCTHPOBAH AEYEAOIIa-
TOYHBIH nepuapTpos3, y 17 — IIOX II penTrenosoruyeckoit
crapuy, y 3 — IIOX III pentrenosormdeckoi crapuu. boab-
Hble KOHTPOABHOH I'PYIIIbI TOAYYAAH TOABKO PAAOHOBBIE BaH-
HBI eXXeAHEeBHO 8 pas.

Ao 1 mocAe AedeHHS IPOBOAMAHMCH HCCAAOBAHUA QYHK-
[IMOHAABHON aKTHBHOCTHU B MOPa)KEHHBIX CyCTaBax: 06beM
ABIDKeHMH, pYHKITMOHAABHBIN HHAEKC AeKeHa, YYUTLIBAIOITUH
BBIPQ)KEHHOCTH 60AEBOTO CHMIITOMA B [IOKO€ U IIPU ABUTATEAD-
HOU HAarpysKe, HHTEHCHBHOCTb OOAH 10 BU3YaABHOM aHAAOTO-
BOM IIKaAe (BAH_I) , 9XorpaduyecKuii MeTOA, ApaNTallMOHHAS
peaxnus no A.X. Tapxasu.

CraTHCTHYeCKHIl METOA [IPEAYCMaTpUBaA 00paboTKy pe-
3yABTATOB Ha KOMIIbIOTEpe C HCIOAb30BAHHEM IIPOTPaMMBI
Biostat. QaxTHyecKre AAHHbIE IPEACTABACHBI B BUAE <CPeA-
Hee * ommOKa cpeAHEro> (M£m). Aas OIpeAeAeHHS AOCTO-
BEPHOCTH Pa3ANUYUIl HE3aBHCUMbIX BHIOOPOK HCIIOAb30BAAH
ABYXBbIOOpOUHbIIT t-TecT CTBIOAEHTA, AASL OLIPEACACHHS AO-
CTOBEPHOCTH ITOKa3aTeAel IOBTOPHBIX HCCAGAOBAHHMI OAHOM
U TOH JXe TPYIIIBI UCIIOAb30BAAM IIAPHBIN ABYXBBIOOPOUHBII
t-rect CrpropaenTa. IIpy aHaAM3e KaueCTBeHHBIX TOKa3aTeAeH,
OLIEHEHHBIX B 62AAAX, TIOAB30BAAKCH KPHTEPHEM XU-KBAAPAT.
Aanzble obenx rpymmn conoctaBuMsL. IIpoBeaeHHe U OmcaHne
BCeX KAMHHYECKHX HCCAGAOBAHUI COOTBETCTBYeT CTAHAAPTAM
CONSORT. Bce An1ta, y4acTByIOIHMe B HCCAGAOBAHMH, AAAK
HMHPOPMHUPOBAHHOE COTAACHE.

ITo KAMHMYECKUM IIPU3HAKAM HCXOAHO I'PYIIIILI He OTAMYA-
auch. IIpu ocMoTpe y Bcex MAalMeHTOB C MOSCHUYHBIM OCTeO-
XOHAPO30M B COYETaHHH C KOKCApTPO30M (KA) u TOHAPTPO-
som (T'A) OIIpEeAEASIAOCH OrPaHHYeHHe 00beMa ABIDKEHHUI B I10-
SICHUYHOM OTAEA€ II03BOHOYHHKA (HOH): crubanms — mpoba
Ilo6epa (3,2+0,92 cm), pasrubanus (12+4,22°), HaKAOHOB B
CTOPOHBI (812,30o u 8i2,64°), POTALIMOHHBIX ABIDKEHUH —
100% cay4aes, ToHyca Mbimr y 100% 60AbHBIX; 6OAe3HEH-
HOCTb IIPY MTAABIIAIIUM U B IIOKOE (Taba. 1)

O6caep0BaHye KOACHHBIX CYCTABOB BBLIBMAO HAAMYUE Ae-
dopmariuit y 42% 6oAbHBIX, IpeobAapasa BapycHas Aedopma-

Tab6aumna 1 / Table 1

O61pem ABlfDKeHI/Iﬂ B INIOSICHUYHOM OTACAC ITIO3BOHOYHHKA IMAITUCHTOB OCHOBHOM N KOHTPOA.bHOf[ rpynm AO M IIOCA€ A€-

uenns (M+m)

Volume of movements in the lumbar spine of patients of the main and control groups before and after treatment (M+m)

Hanpagaenne OcnosHras rpynma (n=30) Konrpoapras rpymna (n=30)

ABHOKEHH ST AO AeYeHHus IOCAe AeYeHHsI KA AO AedeHHs MOCA€ AeYeHHUS KA
Pasrubanue, rpaa. 124422 20+4,38 66 13+4,25 16+2,84 23
HaxkaoH BA€BO, Tpaj. 812,64 16£2,42 100 72,58 12+2,58 71
HaxkaoH Brpaso, rpaa. 8+2,30 16£3,16 100 8+2,13 123,16 71
Ipo6a Ilobepa, cMm 3,2+0,92 5,6£0,92 75 3,1+0,88 4,9+0,74 16

Ipumeuanne: KA — ko uiieHT AMHAMUKY II0Ka3aTeAst, %.
Note: CD — coefficient of the indicator dynamics, %.
Tab6auna 2 / Table 2

Toka3aTeAn KANHHYECKAX MPOsBAeHHil (MHAEKCHI AekeHa, PH4H) AO M MOCAe AeUeHHs] Y 6OABHBIX OCHOBHOI M KOH-

TpoAbHOI rpynn (Mtm)

Indicators of clinical manifestations (Leken, Richi indices) before and after treatment in patients of the main and control groups

(Mtm)
IMoxasaTeas OcnoBHas rpynma (n=30) Kontpoabnas rpymma (n=30)
AO AeUeHHs MOCAe AeYeHHs AO Ae4eHHs MOCAE A€YEeHHS
Wupexc Aexena, 6aaroB 17,3£1,5 7,2+1,4* 17,5+1,7 16,7+3,1**
Hupexc Puan, 6asros

CycrasHoi 2,2+0,3 0,7£0,1* 2,3+0,7 1,7+0,4**
Boaesoit 1,940,2 0,6+0,5* 1,7+0,4 1,240,3**
BocmaauTeabHblit 1,7+0,4 0,60,2* 1,8+0,3 1,3+0,6*

HPI/IMe‘IaHI/IH: *— AOCTOBEPHOCTD Ppa3AHYIMs C MCXOAHBIM IIOKA3aTEAEM, * AOCTOBEPHOCTD Ppa3AHYMs C ITIOKA3aTEAEM KOHTPOAD-

HOM T'PYIIIIbL

Notes: * — reliability of differences from baseline, ** — reliability of differences with the control group.

406



Russian Journal of Occupational Health and Industrial Ecology — 2020; 60 (6)

For the practical medicine

Tab6aumna 3 / Table 3

AMHaMHAKa MOKa3areAeil yHKIMOHAABHON AKTHBHOCTH Y GOABHBIX OCHOBHOM M KOHTPOABHO¥ rpyni (10 BH3yaAbHOI

aHaAoOroBoii mKase, mm), (Mtm)

Dynamics of functional activity indicators in patients of the main and control groups (on a visual analog scale, mm), (M+m)

oxasatens Ocnosnas rpynma (n=30) Konrpoapras rpymma (n=30)
AO AedYeHHs nocAe Ae4eHHs AO A€YeHHs nocAe Ae4eHHs
Cryck 110 AecTHHULE 58,45+2,47 22,76+2,63 56,90+21,77 43,68+8,84**
ITopbeM 110 AecTHHITE 40,41+2,91 20,09+3,39" 46,54+19,19 42,57+6,97**
IToabeM co cTyAa 0e3 moMomK pyk 46,12+ 3,79 12,3 4,37 43,54 £22,79 39,89 +£9,91**
AAuTeAbHOE CTOsAHME 43,04+1,00 24,85+2,31 38,95£30,70 32,52+7,06**
Bxop,/BbIXOA U3 MAIIHHbI 56,66+2,77 31,5242,20° 57,00+26,02 47,101£3,29**
XoxaeHHe 32 TOKYIIKAMH 41,33+5,16 22,52+3,26" 56,95+24,57 52,23+3,43**
OpaeBanye HOCKOB 24,45+6,78 13,61+2,26" 23,36+25,79 20,21+3312**
Cecrb/BCTaTh B TyaeTe 44,16+3,97 30,00+2,57 42,18+22,98 36,57+2,42**
BbinoAHeHHe TSDKEAOH AOMAIIHEN paboTh 70,25£1,47 42,52+1,53° 68,81£19,94 63,89+7,32**
BrinoaHeHue AeTKOi1 AOMalHel paboTs 29,54+3,84 10,09+1,09" 26,90+19,51 23,47+7,35**

HPI/IME‘{aHI/Iﬂ: *— AOCTOBEPHOE Pa3AH'HE ITOKA3aTEAS AO M IIOCAE ACUEHHA B OCHOBHOM rpyiie, e AOCTOBEPHOCTD pa3AHIHA C IIO-

KazaTeAeM KOHTPOAbHOH I'DYIIIBL.

Notes: * — significant difference between the indicator before and after treatment in the main group, ** — significant difference with the indicator

in the control group.

L. Y IALMeHTOB, MEIOIINX OrpaHdeHre 00'beMa ABIDKEHNUI,
B IIOAOBHHE CAy4aeB OTPAHHYEHO CTUOAHMUE, Y APYTOi IOAOBH-
Hbl — pasrubanue. ccaep0BaHHe A0 M ITOCAE KypCa A€YeHHUS
B ABYX I'PYIIIAX CAGAYIOIIHX MOKa3aTeAel: IOACUET HHAEKCA
Pyuy, y4uTHIBaIOMmErO BHIPRXKEHHOCTh HOAEBOTO (ot 0 p0 2
6aAA0B), BociaauTeAbHOTO (0T 0 A0 2 6aAAOB) M CYCTaBHOTO
cumntomos (o1 0 A0 3 62AAOB); PYHKIMOHAABHOTO HHAEKCA
AekeHa, yIUTHIBAIOIIETO BBIPKEHHOCTb HOAEBOIO CHHAPOMA
B TIOKOe U TpH ABHTaTeAbHO#t Harpyske (ot 0 Ao 18 6aaroB)
(Taba. 2); BoipaxenHOCTh 60AM 10 mKae BAIIL (mm) (T26a.
3) — IOKa3aA0 AOCTOBEPHYIO MOAOKUTEABHYIO AMHAMUKY B
OCHOBHOM IPyIIIIE.

Kavanyeckue nposBAeHNA IaTeAAOPEMOPAABHOTO apTPO-
32 OTMeYaAnch y 24% 6oabHbix. Kpenuranus, 60ae3HeHHOCTD
IpH TIAABIIAIIMH U B TIOKO@ OTMEYAAMCh Y BCEX MAITUEeHTOB.

ITo pesyabraram yabrpacoHorpaduu y 43% Bcex MarjueHToB
C OCTEOXOHAPO30M ITOSICHUYHOTO OTAE€AQ II03BOHOYHHKA OBIAU
BBIABAGHBI 9XOrpaduueckue NPH3HAKH FOHAPTPO3a: ACCTPYK-
1Ml THAAMHOBOTO XPSIIlJa — HEOAHOPOAHOCTD, PACCAOCHHOCTE,
ucronyenue (23,4%); IpU3HAKKM XPOHMYECKOTO BOCTIAACHHS
CHHOBHAABHOM 0O0AOYKY — YTOAILIEHUE, PACCAOEHHOCTD, Pas-
BOAOKHEHHe, M3MeHeHHe sXoTeHHOCTH (42,6% ); CKAepO3 Cy0-
XOHAPAAbHBIX IOBEPXHOCTEN (21 ,3%) ; AepopMariusa MeHHCKOB
(14,9%); acummerpus cycrasHoit mean (8,5%).

Y manueHTOB OCHOBHOM U KOHTPOABHOM I'PYIII U3MEHEHUS
CHHOBHAABHOM 060AOYKHU XOTS OBI B OAHOM KOAEHHOM CyCTaBe
BcTpeuaanch B 100% caydaes, B o6oux cycraBax — B 96%. Ae-
CTPYKTHBHbIE H3MEeHEHHs THAAMHOBOTO XPSIIa CyCTaBOB OIIpe-
AeAsiAuch y 41% narmenTtos. Y 30% 06caeAyeMBIX OTMEYAAKCH
CKA€pO3, HEPOBHOCTb CYOXOHAPAABHOM [OBEPXHOCTH SIUPU-
30B Geapa H, B boAbliIel cTeleHH, 60AbIIeOepIiOBOI KOCTH.

AmarHocTuka apanranuoHHoy peaknuu 1mo A.X. Iapkasu
IIOCA€ A€UEHHS BBIIBHAQ, YTO THUII AAANTAIIOHHON peakIuy Ha
QOHe O30HOMYHKTYPHI U PAAOHOBBIX BAaHH ¥ HOABHBIX OCHOB-
HOl TPYIIIbl COOTBETCTBOBAA PEAKIMH TPEHUPOBKH (Y1CAO
AMM$OLIUTOB B MPEAEAAX HIDKHEN TPaHUIBI HOpMBL: 24-26%,
CeTrMEeHTOSACPHbIX ACHKOIIUTOB — B BepXHell TOAOBUHBI 30HBI
HOpMbI: 58-63%, oflIee YHUCAO AEHIKOLIUTOB, 303UHO(HAOB, ITa-
AOYKOSIAEPHBIX HeHTPOPUAOB, MOHOLUTOB — HOPMAABHOE).
B 10 >xe BpeMs y 6OABHBIX KOHTPOABHO I'PYIIIbI THIT AAAIITA-
ruoHHOH peakyuy 1o A X. [apkaBu COOTBETCTBOBAA OCTPOMY

CTPeccy, AAS KOTOPOTO XapakTepeH AeHKOIMTO3, aHdO3UHO-
duans, aumonenus, Heitrpoduses (AUMPOLUTO3 — MeHee
20%, aefikonuroB — 6Goaee 9000, s03uH0Prr0B — 0, mar0Y-
KOSIAGPHBIX — HOpMa U G0Aee, CerMeHTOSIACPHBIX — 6oaee
65%), 4TO COXpaHSeT MPEATIOCHIAKU AASL CKOPOTO peliMAMBA
CYCTaBHOTO Ipoliecca.

ITpuMeHeHYe 030HOMYHKTYPHI M PAAOHOBDIX BAHH Y 00AD-
HBIX C IIPO$eCCHOHAABHBIMY 3a00A€BAHUSMH CYCTaBOB U I1O-
3BOHOYHHUKA Ha 9Talle PeaOHAHTALUU II03BOAMAO IIOAYIHTD
AOCTOBEPHBIH MOAOKUTEAbHBIN 3¢ Pekt. ITarmenTsr obenx
TPYIII [OCAe OKOHYAHUS Kypca AedeHUs CyObeKTUBHO OT-
Meuaan yayumeHue cocrosaus ITOIT: 6oau B mosicHune Gec-
TIOKOMAM GOABHBIX 3HAYMTEABHO MEHbIIE. YMEHbIIUAUCH 60AK
IIpU pa3THOaHNY, POTALUHU U, B GOAbLIEH CTeleHH, IIPU CIH-
6aHuU. YMeHbllleHHe HHTEHCUBHOCTH 00A€el [IPU MAAbIALNN
ITOTI raxoxe oT™Mevaan Bce 6oabHbie. Ho B ocHOBHOI rpyrime
KOAMYECTBO OOABHBIX CO BTOPOI CTENEHbI0 BHIPOXKEHHOCTH 60-
AeBOTO CHHAPOMa IIPH TTAABITALIHN CTAAO MeHbIIe Ha 64,7%, ¢
nepBo# creneHbio — Ha 55,8%, Toraa Kak B KOHTPOABHON —
Ha 33,8% u 26,4% COOTBETCTBEHHO (p<0,01). B noxoe 60an
B ITOTI ymeHbinauch B 0CHOBHOM rpyme y 40,7% 6OABHBIX
Co BTOpOIt cTeneHbio 1 y 45,5% c 1mepBoil cTeleHbio BbIpa-
JKEHHOCTH 60AEBOrO CHHAPOMA. B KOHTPOABHOI Irpyme 3TH
mokasareAn Obiar MeHbiue: y 23,1% u'y 35,3% 60ABHBIX COOT-
BETCTBEHHO ( p<0,01). ITocae AeveHHS y HAIIUEHTOB OCHOBHOM
rpymnisl HopMaauzoBaAcst Tonyc Mbimr B [TOITy 25 60abHbIX,
a B KOHTPOABHOH ToAbKO y 11 marmentos (p<0,01). Aannsie
YABTPACOHOTPaUM CYCTaBOB y MAIJEHTOB OCHOBHOM IPYIIIIbI
He BBLIBUAM IIPU3HAKOB CHHOBHUTA IIOCAE A€YEHHS B OTAMYHE
OT AWI] KOHTPOABHO! TPYIIIbL, TA€ B 76% cAydaeB cOXpaHs-
AVICh TIpu3HaKu BocraseHus. HabaropeHue B pAnHaMuke o6Ha-
PYXHAO yAyYIIeHHe IICHXO3MOIIMOHAABHOTO COCTOSHMSA IIa-
LIHEHTOB, Y HUX YAYYIIHACS COH H TPYAOCIIOCOOHOCTH. MMeso
MeCTO YMeHbllleHHe 3KOHOMUYECKUX 3aTPaT Ha IPHOOpeTeHue
MeAMKaMeHTOB Ha 37%, CHIDKAAACh TIOTeps AHel 0 HeTPYAO-
CII0COOHOCTH paboTaomuUX 60ABHBIX Ha 8-10 AHel, yAAMHAACS
CPOK peMHCCHH 3aboaeBanus A0 10-11 mecanes.

3akarouenne. B pesysvmame npumenenus padoHosbix 8anH
U 030HONYHKMYPbL CYCMABOB Y NAYUEHINOB C NPOPeCCUOHANHBIMU
3aboresanusmu OAA noryuen evicoxuti mepanesmuueckuii I¢-
Pexm, KOMopbiti 3aKAHALCS 8 KYNUPOBAHUU 00AE8020 CUHOPOMA,
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y8eAudeHul 00vema 0BUNCEHUS 8 NOPAKEHHBIX CYCIABAX, YMEHb-
WieHUl BOCNAAUMEALHBIX NPOSBAEHUI U Hacmompt 060cmpenuil
apmpo3a, nosviueHul 00ugUx A0ANMAYUOHHbIX PeaKyul, CHu-
swenuu nepuoda nempydocnocobrocmu. Couemanue npupodnoix
PadoHo6bx 800 U AOKAALHO 030HONYHKMYPbL S6AIEMCS BbICOKO-
IPPexmusHbiLM Memo0om peabusUMayuu npoPeccuoHarbHbIX 3a-
boresanuii OAA u moxcem Gbimv pexomend08aHo K 6KAOHEHUIO 6
PpeabuAsumayuoHHble NPo2PamMMbl GOALHBIX.
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The results of determining adaptive responses to treatment of patients with industrial injuries in the early stages of
rehabilitation are presented. Studies have shown that the preliminary determination of reactions by L. Kh. Garkavi allows you
to individually plan the duration of stay, the nature of treatment procedures with their sequence for each patient.

The aim of the study is to study the adaptation indicators according to L.Kh. Garkavi in patients with occupational injuries
before treatment, during rehabilitation and after its completion.

Patients with industrial injuries, aimed at early rehabilitation, were determined by L. Kh. Garkavi adaptation reaction using
the blood formula with the ratio of white blood cells, eosinophils, rod-shaped neutrophils, segmentonuclear neutrophils,
lymphocytes, monocytes three times — before treatment, five days after the end of the program. The resulting adaptation
system data was evaluated as “training’, “quiet activation”, “increased activation”, or “stress”.
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The application of the scheme for different periods of treatment according to the response of individually adapting the patient
to begin rehabilitation contributed to the full year program: disappeared pain syndrome, restored the functional ability of
the respective injured body, help prevent development of disability, decreased period of disability.

The highly informative adaptation response, determined by the blood formula, answers the question about the reserve
capabilities of this patient, which ultimately provides a positive result in the form of recovery of working capacity in the case
of a flexible rehabilitation scheme.
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A\AS yAydIIeHNS Ka4eCTBA OKA3aHHs MEAMLIMHCKO# TOMOIIH
AWMIaM, IOCTPAAABIIMM OT HECYACTHBIX CAy4aeB Ha POHM3BOA-
cTBe, 060CHOBaHUS CPOKOB BpeMeHHOi1 HeTPYAOCTIOCO6HOCTH
¥l CHWXKeHHUs yPOBHS MHBAAMAM3ALIUH IO MPUYUHE TSKEABIX
IIPOM3BOACTBEHHbIX TPABM, HEO6XOAMMA NIepPCOHAAM3ALUS K-
COBOTO AeYeHHs B KAKAOM KOHKPETHOM cAydae. AAs pacuera
3 PeKTHBHOCTU AeUeOHBIX MEPOTIPUATHIL B yCTAaHOBACHHbIE
CPOKH Mpe6bIBaHUS B PeabUAUTALIOHHBIX L{eHTPAX IPEACTaB-
AeHbI TabAUIIbI TOKA3aTeAEH, KOTOPblE COAEPIKAT B HOAbIIElH
YacTH CyObeKTUBHbIE METOABI OLEHKH KAUHHYECKHX TPOSB-
AeHHit. Bpad KOHCTaTHpYeT BbINOAHEHHE MAU HEBbITOAHEHHUE
T0Ka3aTeAsl, KOTOPbI MOCTPAAABIIUIL MOXKET BbITOAHSTD UAU
He BBIIOAHSTD AASL YMbIIIAGHHOTO COXPAHEeHHs CBOeH HeTpy-
aocriocobHocTH. PeabuANTALNS UMEET OAHY eAMHCTBEHHYIO
LjeAb — MAaKCHMAABHO TOAHOE BOCCTAHOBAGHHE yTPaueHHbIX
y HanuenTa $yHKIUIL, HCXOAS U3 MMEIOIUXCS TIOCACACTBHI
TPaBMBI M IPOBEACHHOTO AedeHHs. [Ipy 9TOM MeAMIMHCKAs
peabuAMTAIIS IPOM3BOACTBEHHBIX TPABM 6a3HpyeTCst Ha KOM-
TeHcariu MOp$OAOTHYECKHIX U3MEHEeHHI B OPTaHAX U TKAHSIX,
KOTOpbIe TIOAAAIOTCS KOPPEKLUU y KKAOTO MALMEeHTa MHAH-
BuayansHo [1-3]. ITaaHupoBaHue peabUAMTALMOHHDIX TIPO-
LEAYP AOAKHO COYETATbCs C MCCAEAOBAHHMSAMH MEXaHU3MOB
apanTanuu 60ABHOTO K HOBBIM HAarpy3KaM, HX TepeHOCHMO-
cTb10. I TOABKO Ha OCHOBAHHMH NOAYYEHHBIX AAHHBIX MOXKHO
MAQHUPOBATh 3P PEKTUBHBII KyPC PeabHAMTALMOHHBIX MEpO-
IPUATHIL, IPEAYTIPeXACHHe PA3BUTHS MATOAOTHYECKUX IPO-
LJeCCOB, T. €. OCYIjeCTBAGHUE Mep BTOPHYHO! MPOPUAAKTUKH.
B 3aBUCHMOCTH OT XapaKkTepa TPaBMbl OTIPEACASIOTCS OPHEH-
THPOBOYHble CPOKHU HpebbiBanus B Llentpe peabuauranuu
(LIP) [4]. YcroitumBocTb K $U3HYECKMM HATPY3KaM 3aBHCHT
OT CKOPOCTH BOCCTAaHOBHMTEAbHBIX TIpoLeccos. IIpu BhICOKO
CKOPOCTH MX IPOTEKAHNUS MOKHO YBEAHYHMBATb HArpysKy 6oaee
6bICTpbIME TeMnaMH. EcAM BOCCTaHOBAGHHE HeAOCTATOYHOE,
IIpU MIOBTOPSIIOMEMCS BO3ACHCTBIH POMCXOAUT TIepeyTOMAe-
HIe, KOTOPOE, B CBOIO 0YePeAb, IPHBOAUT K elne 60AbIIeMy 3a-
MEeAAEHHUIO PeNaPaTUBHbIX POLIECCOB U TOPMOXKEHHIO aAIITA-
L{MOHHDIX PEaKIHit, 2 CAEAOBATEABHO, K CHIDKEHHIO 3 eKTUB-
HOCTH BOCCTaHOBAeHHs TpyAocrocobrocTu. Teopus o6mux
AAANTALMOHHBIX PEeaKIHil AOKA3aAd, YTO OPTaHU3M YeAOBeKa
B KQXKABlit MOMEHT BpeMEHU HaXOAMTCSL B OAHO# U3 $a3 apam-
TaliM — TPEHMPOBKE, CIIOKOMHON aKTHBAILIUH, IOBbIIEHHON
akruBanuy uau crpecce [S]. Ilpu BbICOKOM cTpeccupyomeM
$aKTOpe MPOU3BOACTBEHHO TPABMbL B OPTraHH3Me MALMEeHTOB
MMeeT MeCTO HHAMBHAYaAbHOE H3MeHeHHe o6ImuxX peakiuit
AAATITAIMH, TI03TOMY MX HEOOXOAMMO YYUTHIBATh MPH Ha3Ha-
YeHHH Kypca peabHAMTALMOHHbIX MeporpusTuil. Haaoxenue
PeabUANTALIMOHHBIX MEPOTIPHATHUI Ha HCXOAHOE COCTOSHHUE

410

Aub0 ycuanBaeT, An00, HAOOOPOT, CHIDKAET 00IIKe peakiun
AAQIITAIIMY K BHEIITHUM BO3AEHCTBILIM. JTO 3aBUCHUT OT CPOKOB
KOHKPETHOJ MPOrpaMMBbl KaXKAOTO IOCTpaAaBiero. Jpdek-
TUBHOU peakiieil Ha Kypc peabUANTALMOHHOMN IIPOrPaMMBI B
OITHMAABHbIE CPOKH OYAET COOTBETCTBHE TUIIA AAANTALUY B
30HE peakIMU «CIIOKOMHOM aKTMBALUK>»> MAU PEaKIUU «II0-
BBIEHHOM akTHBauu> [S]. Bruosormaeckuit cMpica obenx
peaxnuil aKTUBAIIMH — B [IOBBIIIEHUY AKTUBHOCTH 3aIUTHBIX
CHCTeM B OTBET Ha Pa3APaXKUTEAb CPEAHEH CUABL, UTO COOTBET-
CTBYeT ONTUMAABHOMY YPOBHIO 3aIIUTHOTO OTBETA  HOPMAAb-
HOMY QYHKIJHOHHPOBAaHHIO oprausMa. [Ipu aTux peaxrmsx
IPOUCXOAUT caMasi OBICTPast U AAeKBATHAsI [IEPECTPONKA B OT-
BeT Ha [IOBPEXKAQIOLIIee BO3AEHCTBIE, CAMOe OBICTPOE 3aKHBAE-
HHe TPaBMHPOBaHHbIX TKaHel [6,7]. B caydae apanTannonHoit
PeaKLyH IpU PeabUANTALNH IO TUITY «OCTPBIA CTPECC>» HAU
«XPOHUYECKHUI CTPecc> MMeeT MeCTO yMeHbIlIeHre CHHTe3a
TAIOKOKOPTHUKOHAOB, Pe3KO CHIDKAIOTCS MPOIIECCH pereHepa-
LMK ¥ BOCCTAHOBAEHUs QyHKLMIl opranuama [8].

LeAb nccAeAOBaHHS — U3YUYUTH TOKA3ATEAU AAAITALIUH 110
A.X. TapkaBy y HaljieHTOB C IPOM3BOACTBEHHBIMH TPaBMAMU
AO HaYaAa AeYeHMUs, B XOAE KyPCa peabUANTALIMH U [IOCAE €T0
OKOHYAHHSL.

W3syvaemas rpymnma 6biaa IpeACTaBACHA PabOTHHKAMU
YTOABHOM U METaAAyPTHUECKON IMPOMBIIIACHHOCTH B KOAMYe-
cTBe 262 MY>X4HH B Bo3pacTe oT 45 A0 69 aeT. Bce 60AbHBIE
IOCTYIIMAU Ha BTOPOI 9TaIl paHHeH peabUAUTALUU IOCAe
Pa3AMYHBIX TPaBM Ha IIPOU3BOACTBE CO CPOKOM AABHOCTH AO
6 MecsirieB. B OCHOBHYIO TPyIITy BOLIAM MALIMEHTHI C Yepell-
HO-MO3TOBO¥ TPaBMOM (UMT) pasAudHOii CTeTIeHHU TSKECTH,
CIIOCOOHBIE K CAMOOOCAYXKUBAHHIO U [IEPEABIDKEHII0 — 28
JeAOBeK; TPAaBMOJ [TO3BOHOYHUKA PA3AUYHON CTETIeHH TsDKe-
CTH, CIIOCOOHBIE K CAMOOOCAYXMBAHNIO ¥ IIePEABIDKEHUI0, —
35 4eAOBeK; MALMEHTHI CO CPOCIIMMUCS IIePeAOMaMH KOCTel
KOHeYHOCTell — 49 4eAOBeK; TPaBMaMU OPIOLIHOMN ITOAOCTH
IIOCAe OIIepPaTHUBHOTO AedeHUss — 10 YeAOBeK; MAIIHEHTHI O-
cAe TpaBMBI rAaza — 8 uenosek (Bcero 132 yeaoseka). Kon-
TPOABHYIO Tpynmy cocTaBuan 130 yeAOBeK C aHAAOTUYHBIMH
COCTOSIHUSIMM M AMATHO3aMH, IIOAYYaBIINMU PeaOHAUTALIN-
OHHOE AeYeHHe 10 OOLIEeNPUHATON CXeMe B TeyeHHe 0OBIYHO
PeKOMEHAYeMBIX CPOKOB IIpeOBIBAHMSL.

AAst TOATBepXKACHUS 9 PEKTHBHOCTH MPEAAATAEMOTO Me-
TOAQ BBIOOpa CPOKa IIpeOBIBAHUS B PeabMAUTAIIOHHOM LieH-
Tpe AO Ae4eHUsI BCeM OOABHBIM IIPOBOAMAACDH OLIeHKA AQHHBIX
KAHHUYECKUX, AdOOPATOPHbIX M HHCTPYMEHTAABHBIX HCCACAO-
BaHHU. ¥ BCeX IAIJeHTOB C TPABMAaMHU OIIOPHO-ABHTaTEABHOTO
armapara 1 YMT yTouHsAu xapaktep 60Aefl, HX HHTEHCHB-
HOCTb, AOKQAU3ALIMIO 1 IPPAAUALIMIO, B3AUMOOOYCAOBAEHHOCTD
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U TIOCTOSIHCTBO, 4 TAK)Xe MPOAOAKUTEABHOCTD. YYMTBIBAAOCH
HaAndxe QYHKIMOHAAbHBIX HAapYIIEHUH OMOPHO-ABHIaT€Ab-
HOTO aIllapaTa, 00beM paHee MOAYYAEMOTO ACUEHUS U ero
3¢ $pexTUBHOCTD, 06PAIAAOCH BHUMAHIE HA BO3PACT U IIPO-
deccroHaAbHYIO IPUHAAASKHOCTD. [IpOBOAMACS KAMHIYeCKUit
OCMOTP C aKIIEHTOM Ha TUII KOHCTUTYIIMH, OCAHKY, COCTOSIHHE
II03BOHOYHHKA U CYCTaBOB. IIpu 06cAeAOBaHIM ITO3BOHOUHKKA
ONPEAEASAN CHMMETPUYHOCTD CKAAAOK KOXKH, TPEYTOABHUKOB
TAaAMH, CTETIEHb BHIPAXXEHHOCTH AOPAO33, COCTOSHME MBIIIL],
00'beM ABIDKEHHMIA, 00Ae3HEHHOCTD IIPU ABIDKEHUH, TTAABIIALIMH.
Ao 1 mocAe peabHANTALMY YIHTHIBAAUCH CACAYIOIIHE TTOKA3a-
TeAH: IOACIUTHIBAACS HHACKC Prn, oljeHMBaronuil BhIpaskeH-
HOCTb 60AeBoro (ot 0 A0 2 6arroB), BocmaaureabHoro (ot 0
A0 2 6aAs0B) 1 CYCTaBHOT'O CHMMIITOMOB (oT 0 A0 3 6aaroB);
(QYHKIIMOHAADHBIA MHAEKC /A€KeHa, YYUTBIBAKOIIUI BhIPAKEH-
HOCTb H0AEBOTO CHHAPOMA B IIOKO€ U IPU ABHTATEABHOMN Ha-
rpyske (0T 0 A0 18 6aAAOB); BHIpaskeHHOCTb 60AU MO BH3Yy-
aAbHOI aHaaorosoit mxase (BAIII), AoAuTeAbHOCTD peMuccun
HOCA€ TIPUMEHEHN KypCa A€IEeHHUS.

B rpymnme manieHTOB C TPaBMaMH OPIOIIHOMN IIOAOCTH
OCHOBHOJ IJeAbI0 ObIAA TIPOPHAAKTHKA BOCIIAACHNUS OPTAHOB
OpIONIHOF MOAOCTH U BOSHUKHOBEHNS CIIAeYHOTO HPOLeCcca,
IIOBbINIEHME AAANTALME OPTaHU3MA HOABHOTO, COXpaHeHMe
ero TpypocnocobHoctu. C 1jeAblo 00beKTUBH3AIMU BBIPa-
JKEHHOCTDb O0AH orfeHuBaAach mo mxase BAIIL ITpumensisach
BepbaAbHAsi PeATHHIOBAS IIKAAA, COAEPXKAIIAs PSIA CAOB,
onuchBaomux cuAy 60au: 60ab orcyTcTByer (1), Aerkas
(2), AuckoMpopTHas (3), Ppasppaxaromas (4), Taxenas (S),
HeBbiHOCHMAs (6). OLieHKOM CHABL GOAH CAYKHT TOPSIAKO-
BBIH HOMep BbIOpaHHOTO ompepeseHus. HemocpeacTBenHas
3¢ $eKTUBHOCTD PeaOHAMTALINH OLIeHMBAAACD TI0 CACAYIOIIHM
KPHUTEpUAM: yMeHblieHue 6promHbix 6oaeit (o 10-6abHOI
BH3YaAbHO-AHAAOTOBOM IIKaAe ¥ S-0AAABHOM BepOaAbHOM
PeTHHIOBOI IKaAe), CTENeHb BBIPAXKEHHOCTH TIPU3HAKOB

Tunsr apanTanuoHHbIX peaknuii mo A.X. l'apkasu
Types of adaptive reactions according to L.Kh. Garkavi

For the practical medicine

BOCITAA€HMS U CIIAeYHOTO MPOLjecca B OpraHax OpIoIIHOM [o-
AOCTH TIO AQHHBIM YABTPa3BykoBoro uccaeposanus (Y3U).
ITpu Y3U npoBopHAach OIleHKA 3XOT€HHOCTH (HAOTHOCTb
TKaHeit), 9XOCTPYKTYpbI M YPOBHS BacKyaspusauuu (cHa6-
KEHHS KPOBEHOCHBIMH COCYAAMHU) OPTaHOB. PerncTpuposa-
AVCh IPU3HAKU CIIAeYHOTO IpOILiecca B OPIOLIHOM 06AaCTH,
MAAOM Ta3y — BHU3YaAM3aL¥s CllaeK, HAAHYUE BOCTIAAUTEAD-
HBIX UHQHABTPATOB.

Kpome aToro, A0 Hauasa AeueHus, Yyepes IATh AHEH BbI-
IIOAHEHUS IPOIPaMMBI PeaOHAUTALIMK U IIOCAE OKOHYAHUS
AeYeHHs IPOBOAUAOCH HCCACAOBAHNE TTepHpepUIeCKOH KPOBH
c ompepeaeHneM peaknuu apantamuu no A.X. Tapxasu: mpo-
BOAHMAH 3260p KannaaspHO# KpoBu 13 nassua [7]. Ilo coor-
HOIIEHHIO II0Ka3aTeAel ACHKOIIUTOB, 903MHO(HAOB, TAAOYKOS-
AEPHBIX HEeHTPOPUAOB, CETMEHTOSACPHBIX HEUTPOPHAOB, AUM-
OLMTOB, MOHOIIUTOB OIIPEACASAH AAANTAIIMOHHYIO PEaKIHIO
o popmyae nepudepudeckoit kposu (taba. 1).

ITpoBeaeHue 1 omucaHue BCeX KAUHIHYECKUX HCCAGAOBAHMI
coorseTcTByer cTanpapTaM CONSORT. Bce Aunja, yuacrsyro-
IKe B HCCAGAOBAHHH, AAAM HHYOPMUPOBAHHOE coraacue. Ma-
TeMaTHYecKasi 06paboTKa Pe3yAbTaTOB IPOBOAUAACH HA KOM-
IbIOTEpe C UCIIOAb30BaHKeM ITporpaMmbl Biostat. Qaxriyeckue
AQHHBIE [IPEACTABAEHBI B BUAE «CPeAHee * omubKa CpeAHero>
(M£m). Aast ompeseAeHHs AOCTOBEPHOCTH Pa3AUMMIl He3a-
BUCHMBIX BBIOOPOK HCIIOAB30BAACS ABYXBBIOOPOYHBII t-TeCT
CrbIopeHTa, AASL ONIPeACACHHS AOCTOBEPHOCTH ITOKa3aTeAed
HIOBTOPHBIX MCCAGAOBAHHMI OAHOM ¥ TOH K€ TPYIIIIbI HCIIOAD-
30BaAM MAPHBIN ABYXBbIOOpOuHbIi t-Tect CrblopeHTa. [Tpn
aHaAM3e KaueCTBEHHBIX [IOKa3aTeAel, OLleHEeHHBIX B HaAAax,
HCIIOAb30BAACS KPUTEPHUIT XU-KBaAPAT.

ITo KAMHIYeCKHM U AMaTHOCTHYECKMM MPU3HAKAM IPYIIIIbI
MexAy co00i1 He pasAndaAuch. [IokasaTeAn peakiuu apanTa-
LM Y [ALUEeHTOB ABYX I'PYIII IIPU HOCTYIACHHHU TakoKe OBIAK
MAeHTHYHBI (TabA. 2).

Tab6auna 1 / Table 1

. IToka3areApb mepupepHIECKO KPOBH
T aAaNTaHOHHOR .
AeiikonuTtsl, | Josunodn- | ITarouxosaepHsie | CermentosiaepHbie | AnMponn- | MoHonm-
peakiux x10°r/a AL, % HeliTpodHAbI, % HeATpOPHABL, % 161, % 161, %
Tpenuposka 4-9 1-2 1-2 55-65 21-27 1-3
AxTuBanua 4-9 1-2 1-2 <S5 28-45 1-3
CriokoMHas aKTUBaLUs 4-9 1-2 1-2 47-55 28-33 1-3
TToBbimeHHast aKTHBALIUS 4-9 1-2 1-2 <47 34-45 1-3
Crpecc ocrpsiit >9,0 0 1-6 >6S <20 2-8
Crpecc xpoHHYeCKHUI >9,0 0 uau 6oaee 2 0 uau 6oaee 2 >65 <20 >3
Tabaumna 2 / Table 2

HcxoaHOe cOCTOsIHHE peaKIii aAANTAllHH NAIJeHTOB C YepellHO-MO3roBOH TPaBMOH, TPABMOM O3BOHOYHHKA, Iepe-
AOMaMH KOCTeil Ha paHHeil peabuanranuu npu nocrynaennn (Mim)
Initial state of adaptation reaction of patients with craniocerebral trauma, spinal injury, bone fractures at early admission

rehabilitation (M+m)

THn apAanTaHOHHOM PeaKIuH ITokazareap nepudepHuIecKoii KpPOBH
Aeiikonutsl, | Jo3nHodu- | [Taroukosipeprpie | CermenTosipepabie | Aumo- | MorOIM-
x10°r/a ABIL, % HellTpoduany, % | Hedrpoduasy, % | uurny, % | 1B, %
Crpecc (ocroBHas rpynma, n=132) 9,0+0,7* 0 2,3+1,1* 65,8+2,3* 15,7+3,4* | 5,5+,7*
Crpecc xporrseciunit (KORTPOAL: | g o, o« 0 3,00£1,7* 65,542,8° | 1324217 | 4,1£1,3"
Has rpynma, n=130)

Ipumedanue: ¥ — AOCTOBEpHOe pasAMdMe MOKA3ATEAS C HOPMOIL.
Note: * — a significant difference between the indicator and the norm.
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ITpakTryeckoMy 3ApaBOOXPaHEHHIO

Tabaumna 3 / Table 3

ITokazarean peaknuu apanTanu mo A.X. FapkaBy DanueHTOB ¢ YepeNnHO-MO3r0BOH TPAaBMOM, TPABMOH IO3BOHOYHHKA,
mepeAOMaMH KOCTell Ha paHHel peabHAHTAIMH IOCAe 5 AHe# Kypca peabuanranmn (Mtm)
Indicators of adaptation reaction according to L.Kh. Garkavi of patients with craniocerebral trauma, spinal injury, bone fractures

in early rehabilitation after 5 days of rehabilitation (M+m)

THI AAQNTaHOHHOM PeAKIHH IToxasarean nepudepuIecKOil KPOBH
Aeiixonntsl, | Josuaodu- | ITaroukosipeprsie | CermenTosizepasie | Aumdonn- | MoHomm-
x10°r/a ABI, % HelTpoduant ,% | HeHTpoduAbI, % TbI, % TbI, %

HNossimennas axrnsagns (o6e 6,5+2,3* | 1,1£02* 1,340,3* 35,644,6* 37,2445 | 1,09£0,2**
rpymmnsy, n=31)
Octpsitt crpece (ocHoBHas rpym- 10,4+3,7 0 2,1£1,8 66,3£3,5 147433 | 2,3+0,3
na, n=85)
Crpece xporuieckiii (KOHTpOAD- 11,242,5 0 4,4£1,6 67,9433 15,5¢3,8 | 2,09+4,5
Has rpynma, n=84)

HPI/IMe‘laHI/Ie: e AOCTOBEPHOE€ Pa3AMINE C NCXOAHDBIMU AQHHDBIMH.

Note: ** — a significant difference from the original data.

Kax caepyer 13 pAaHHBIX TabAMIBL 2, B 06€HX IPYIIIax [O-
Ka3aTeAM II0 AAHHBIM PeaKI[Hu apanTaruu B 87% caydaes co-
OTBETCTBOBAAM XPOHHYECKOMY CTpPeccy.

Ilepsbie mpoueAypsl GuU3HOTEPANUH H MeXaHOTEePaIMU
BBI3BIBAAM PEAKIIUIO OCTPOro cTpecca y 65% HManueHTOB HAH
TIOBBITeHHOM akTHBaruu (Taba. 3).

ITo pesyabraTaM OIIEHKH 4epe3 ILATh AHEH ITOCAe HAJaAd
KYPCOBOII IPOrPaMMBbI peabHAUTALIME OLIPEACASIACS CPOK IIpe-
ObIBaHMS HA BTOPOM 9Talle PaHHEeN peaOHAUTALMH: IPH peaK-
MU TPEHUPOBKU — 21 AeHb, IPH peaKifuu akTuBanuu — 21
A€Hb, TIpH peaKLjuK CIIOKOMHOM akTuBanuu — 21 AeHb mAroC
10 AHe, npy peakIMy IOBBINIEHHON aKTHUBALuK — 21 AeHb
THAIOC 14 AHeH, IIpK peakIuK CTPecc OCTPhI — 21 AeHb HAIOC
18 AHef, mpH peakIMu CTPecc XpOHUIeCckui — 21 AeHb IAIoC
21 aens. ITpn pA06aBACHUM AOIIOAHUTEABHBIX AHEH IIPOBO-
AMAACDh KOPPEKTHPOBKA PACCTAHOBKH IIPOIIEAYP IO AHSM.
IlanuenTam ¢ peaxyuei MOBBIIIEHHOMN aKTUBAITHU, OCTPOTO
M XpOHHMYECKOTO CTPecca IpOIeAyPhl PACCTABASAHU IO CXeMe
9epeAOBaHHSA Yepe3 ACHb, B CAyYae C IPA3eBbIMH M BOAHBIMH
IpoIjeAypaMK — depe3 ABa AHA Ha TpeTuit. [larmenram c pe-
aKIIFeH OCTPOTO M XPOHIYECKOTO CTPeCcca IIPOBOAMAY H3MeHe-
HYle UHTEHCHBHOCTH BO3ACHCTBHA PUIHIeCKUMU GaKTOpaMu 3a
CYyeT YMeHbIIEHUs BpeMeHH OTITycKa Iporeaypsl Ha 30-50%.

AwmarsocTuxa THIa apanTanonHoi peaknun mo A.X. Tap-
KABH II0CA€ PeaOHANTALIMY BBISBHAQ, YTO THII AAANTAL[OHHOM
PeaKIHu B CPOKU y GOABHBIX OCHOBHOM TPYIIIIBI COOTBETCTBO-
BaA PeaKLUH TPEHUPOBKU (YMCAO AUMPOLMTOB B IIPEAEAAX
HIDKHE! I'PAHUI[bI HOPMBI — 24-26%, cerMeHTOsSAepHbIX Hell-
Tpodpra0B — S5-65%, 0bIIee YNCAO ACHKOLUTOB, 303UHOGHU-
AOB, ITAAOUKOSACPHBIX HEHTPOPHAOB, MOHOIIUTOB — HOPMAAb-
HOe). B T0 JXe BpeMs y GOABHBIX KOHTPOABHOI IPYIIIBI THIT
apanTanuonHo# peakyuu mo A.X. I'apkaBu cooTBeTCTBOBaA
OCTPOMY CTPeCCY, AASI KOTOPOTO XapaKTepeH ACHKOITUTO3, aH3-
o3uHOpuANS, AuMornenus, Helirpoduaes (AnmMPoruTos —
MeHee 20%, aeiikonuToB — 6oaee 9x10°r/a, s03uHOPU-
A0B — 0%, MaAOUKOSIAepHBIX HeHTpodHAOB — 1-6%, cermen-
TOSIA€PHBIX HEATPOPHAOB — Goree 65%, MoHOUMTOB — 3%),
9TO COXPAHSIAO IIPEATIOCHIAKM AASI CKOPOTO CPbIBA AAANITALfHH
(YHKIHI OpraHU3Ma ¥ BOSHUKHOBEHHSI HETPYAOCIIOCOOHOCTH.

ITanmrenTaM OCHOBHOM TPYIIIBI He IIPOBOAMAACH OBTOP-
Hasl KOPPEKIUs cXeMbl peabuanranyy. [TarueHTs KOHTPOAB-
HOM IpynIbl B 58% cAyYaeB HY>KAAAKMCh B OTMEHE BOAHBIX AU
rpA3eBbIX IPOIIeAYp, KOTOphIie B 37% cAydaeB 3aMEeHSAUCh Ha
TIIPOIIEAYPBI SAEKTPOTEPAIINHU HAM CBeTOTEPAITHH, 9TO II03BO-
AHAO TIPEAYTIPEAUTD Pa3BUTHE OTPHIATEABHON PeaKITMH Ha
¢usrosedeHre U GaABHEOTEPAIIHIO.
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HccaepoBanne apanranuonHoi peaknuu no A.X. [apkasu
AO PEeaAM3AILMH [IPOrPAMMBI PeabHAMTALIMH U II0 XOAY €€ OCy-
ITeCTBACHHUS AAAO BO3MOXHOCTD OIIPEACAHTD HHAMBHAYAABHBIH
CPOK IpeObIBaHMs B YCAOBUSIX PeabUANTALOHHOTO LjeHTpa ¢
BBICOKOH CTETIeHBIO TepaneBTHIecKoro s¢p¢exra. Onpepeserne
PeAKIINHU AAANTALMH Y ITAITHEHTOB C AaHAAOTHIHBIMHU IIPOU3BOA-
CTBEHHBIMHM TPaBMaMH, HO Pa3sAMYHOM peakIMed apanTaluu
HOCA€ IATH AHEH BBIIOAHEHMS KOMIIAGKCHBIX IPOIIAYP HO-
CAYYKHAO MOTHUBOM K H3MEHEHHIO TOAbOpa prsnoTepareBTHye-
CKHX ¥ GaABHEOAOTUECKHX METOAUK Y IALIEHTOB C PeaKIuest
HOBBIIEHHOH AKTUBAITMH U OCTPOTO CTPECCa B OTAMYHE OT ITa-
ITMEeHTOB, IMEIOIIIX PEAKIJHIO AAANTAIIUH IO THITY TPEHUPOB-
KU. B KOHTPOABHOM IpyIIIIe AASL OXKHAAEMOH 3 PEeKTUBHOCTH
OCYIeCTBACHHUS PeaOHANTALMOHHOM IPOIPaMMbI IIPEAAATa-
A¥ICh Pa3AMYHbIE OLJeHOYHBIE ITKAABI KAUHHYECKHUX IIPU3HAKOB,
KOTOpBIE UMEIOT CyO'beKTHBHYIO OLIEHKY CAMOTO IAIfHeHTa
(60A€BOI CHHAPOM, ABHIaTeAbHas aKTHBHOCTD, HAPYLIEHUS
BEreTaTHBHOMN PEAKLU U T. A.), X TAKUX [PU3HAKOB HMEETCS B
KaXAOM HO30AOTHYeCKO# rpyrme A0 87 [3,9]. Bpems paboti ¢
IAIMeHTOM y Bpaya 3aHuMaeT A0 60-90 MHHYT, YTO IPHU OTOKe
PeabUANTHPYEMBIX CHIDKAET Ka4eCTBO OLPOCA U AAEKBATHYIO
OITeHKY IIOAYYEeHHBIX AAHHBIX. B TO 3Xe BpeMms NpH IOAyYeHHH
AQHHBIX aHAAHM33 KPOBH 1 OIIPEACACHHH THITA PEAKITUH AAAIITa-
ITUH CPa3y MOXKHO CKa3aTh, KAKOH OTBET OpPraHM3Ma IaIMeHTa
OyAeT IIpH OCYILjeCTBACHUHU KYPCOBOI IIPOIPaMMbL, YTO [I03BO-
AMT IIOAYYHTD HEOOXOAMMBII PE3YABTAT K BBIIHCKE IIAI{HEHTA.
Tax, B cAy4ae peabHANTAIINY [AIUEHTOB C TPABMOI OPraHOB
OPIOIIHOM [OAOCTH IIPH OLPEACACHHH AAALTAIMOHHOM peak-
ITUH TI0 TUITY XPOHHYECKOTO CTPecca MporpaMma Obiaa OTKOP-
PeKTHpPOBaHa ¢ A0baBAeHIEM 21 AHS AOTIOAHHTEABHOT'O IIPeOHI-
BaHUA B IleHTpe. Hapsay ¢ 5THM rpynma nmarnueHTos ¢ peakijuei
AAANITAIIUM 10 THITY OBBIIIEHHOM AKTHBALMK OBIAA [IPOAEUEHA
3a MeHblIlee KOAMIECTBO AHel — c poobaBaeHueM 14 pAHeit. Boi-
coxast 9 PeKTHBHOCTD AeUEeHHMS K BBIIUCKE AOCTHTHYTA Y BCEX
TAI[IeHTOB, HO OIIPEACAUTD 3TO CTAAO BO3MOXKHBIM yKe uepe3
S AHEH OT MOMEHTA A€YEHHS IO PEAKI[HHU aAANTAIUHU IepHde-
pHYeCcKOH KPOBH, YTO KOHCTATHPOBAAA IPYIIIA SKCIIEPTOB HA
aTare MPOBOAMMOIO Kypca peabHAUTALIIH.

IoAydeHHbIE Pe3YABTATHI PEAKIUM AAANTAIIUM IO3BOAK-
AM OTpabOTaTh CXeMy CPOKOB IIpeObIBAHKS HA dTalle PaHHeH
PpeabUANTAIINH [AIJHEHTOB C IPOM3BOACTBEHHBIMU TPABMAaMU
U PACCTAHOBKY COCTABASIOIIMX IIPOIPAMMBI PeaOUAUTAIIME
(Taba. 4).

Kaunmyeckue HCCAGAOBAHHUS MAIJEHTOB C IPUMEHEeHHEM
IIPeAAOKEHHOM TAKTHKH BEACHISI HA KYPCOBOM peabuANTALIH
(ocHOBHas rpymIa) MOKa3aAH, 4TO y BCEX MALJUEHTOB He 6b1A0
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Tab6auna 4 / Table 4

PexoMeHAyeMble CPOKH MPeOBIBAaHUS B 3aBHCHMOCTH OT THIIA PEAKIHH AAANTAHH
Recommended length of stay depending on the type of adaptation reaction

Tun apanTanuoOHHOK

Cpox npeGbIBaHUS B IjeH-

PaccTaHOBKa COCTaBASIOIMX NPOrPaMMbl peaGuanTanuu

peaknun Tpe peabuanTanum, AHeH
Tpenuposka 21 penp DusroTepanys, MeXaHOKMHE30TepaIis, 6aAbHEOTepaInsI — eXeAHeBHO, be3
4epeAOBAHUA IO AHSAM.
— 21 rets Ousnorepanis, MEXaHOKIHE30TePAIHsl, 6AADHEOTEPAIIIS — YePeAyss IO AHSIM

A0 10—15 mpoueayp

CnoKoMHas aKTUBALIKA

21 aenp maroc 10 pAHein

OusroTepans, MexaHOKIHEe30TepaIlis, 6aAbHEOTepAIIUs — YepPeAyst IO AHSIM
A0 10—15 mpoueayp

IToBbimennas AKTHUBAITHUA

21 aeHb maroC 14 anen

OusnoTepans, MexaHOKIHe30TepaIlis, 6aAbHeOTepaIIns — YepeAyst IO AHSIM
A0 10-15 mponeayp

Crpecc ocTperit

21 aenb matoc 18 aneit

dusnoTepans, MexaHOKHHe30TepaIlis, baAbHeOTepAIIHs — YepeAyst [0 AHSIM
A0 15-20 mpoueayp.
CHinkeHHe AO3bI 9AEKTPOIPOIeAYP, YMeHbIIeHHe BpeMeHH OTITyCKa IPOIIeAyp-

Crpecc xpoHmyecKuit

21 aeHb maroc 21 AeHb

Ousnoreparniis, MeXaHOKHHe30TePAIHsl, DAAbHEOTEPAIIHS — YePeAYs 10 AHSIM
A0 15-20 mpoueayp.
CHIDKeHUe AO3bI 9AEKTPOIPOIIeAYP, YMeHblIeHHe BpeMeHH OTITyCKa IPOLIeAYP.

CpbIBa AAANTAIIMOHHBIX MEXaHU3MOB BOCCTAHOBACHHUS B OTAU-
4ple OT MAIMEHTOB, IOAYYABIINX KyPCOBYI0 peabUANTALIIO B
obmenpuHsTbIe CPOKH AedeHus (KOHTpoAbHAs rpymma). [Toro-
JKHUTEABHO CKA3aACS METOA OIIPEASACHHUS PEeaKIUH aAANTAIINI
Ha QYHKIIMH KapAUOPECIIHPATOPHON cucTeMbl. IIpousomao
yBeAudeH e XU3HEHHON eMKOCTHU ACTKHX B OCHOBHOI1 (44%) 1
KOHTpOAbHOI1 (3%) rpymmax (p<0,001), o6bema GpopcupoBa-
HOTO BAOXa 1 BbIAOXa (59% u 8% coorsercTBenHo, p<0,001).
YBeAuueHue MUKOBOM CKOPOCTH BO3AYIIHOTO TIOTOKa (Ha 26%
B OCHOBHOM IPYIIIIe C YYeTOM PeAKI[HU AAANTAIUH U Ha 7% B
KOHTPOAbHOM TpYIIIIE, p<0,001) CBHAETEABCTBOBAAO 00 yAyY-
LIEHUH KOOPAMHUPOBAHHOCTU PAOOTHI ABIXaTEABHBIX MBIIII].
INareHTB OCHOBHOI IPYIIIIBI CTAAM pearHpoBarh Ha GpH3UUe-
CKYIO Harpy3Ky B OOAbIIIell CTEIIeHH YBeAUIEHIEM ITyAbCOBOTO
AABAEHHS, YTO CBHAETEABCTBYET 00 YAYUIIEHHN COKPATHTEAD-
HOI cocO6HOCTU MHOKapAR (4TO He 6HIAO OTMeUeHO Y Malu-
€HTOB KOHTPOADBHOM IPYIIIIb, p<0,001).

Takum 06pasom, mpu A0OABACHUU AOTIOAHUTEABHBIX AHEN
OOABHBIM IIPOBOASIT KOPPEKTHPOBKY PACCTAHOBKHY IPOLIEAYP
IO AHSM C M3MeHeHHeM MHTeHCUBHOCTH BO3AEHCTBUS QU3H-
vyeckumu pakropamu. IanuenTam ¢ peakuueil IOBBIIIEHHOM
AKTHBAIIMK M OCTPOTrO U XPOHUYECKOTO CTpecca IpOIieAypbI
IPOBOAST IO CXeMe YepEeAOBAHIUS IO AHSM BBITOAHEHUS $HU-
3HOIIPOLIeAYP M PAAOHOBBIX BaHH, a Y IAIMEHTOB C peaKijuei
TPEHUPOBKY BCE IIPOLIEAYPBI OTIIYCKAIOTCS eXXEAHEBHO B 00BIY-
HOM IIOpsiAKe. B pesyapTaTe K OCHOBHOMY KypCy IIpebbIBaHIs
B yCAOBUSIX LjeHTpa AoOaBastercst ot 10 A0 21 AHS, 4TO CIIOCO6-
cTByeT 60Aee aAeKBATHOMY U [IOCTEIIEHHOMY BOCCTAHOBAEHUIO
pe3epBOB OpPraHU3Ma, COTAACHO KAMHUYeCKO! CUMIITOMATHKE,
KOTOPYIO OIIPeAEAsieT AedalUi Bpay ¢ KOMHCCHeH SKCIIepPTOB.
IIpepsaraempie CpOKM MOAYYEHBI HA OCHOBE AAHHBIX HAIIETO
HCCAEAOBAHMUS, HCXOASL U3 TOTO, YTO ONITUMAAbHBIE CPOKHU Kypca
peabuanTanIY OYAYT IIPU PEaKIHi TPEHUPOBKY U PEAKIHH aK-
THBaIMK (CPOKH BOCCTAaHOBAGHHUS QYHKIHII AGXKAT B PEAEAAX
dusmorormueckux Hopm) [10-13]. Yposens Hecrenmduaeckoit
PE3UCTEHTHOCTH MOBBIMAETCS 32 CYET UCTHHHON CTUMYASIIMH
PECYASITOPHBIX U 3aIUTHBIX CUCTEM OPTaHHU3MA, T. €. IIOBBIIIA-
eTCsI AKTUBHAS Heclelj$pUuecKas pe3HCTeHTHOCTb.

CpoKu BOCCTAHOBAGHHUSI HAXOASITCSA B ONTHMAABHO AO-
ITyCTHMBIX PaMKax. B To e BpeMs y IaIlMeHTOB C IPOU3-
BOACTBEHHBIMU TPaBMaMU B CHAY CIIeLI(HKU IPOH3BOACTBA
HMeeT MeCTO KOMIIAGKC ITPOU3BOACTBEHHBIX BPEAHOCTEH B
BHAE TOKCHYECKHX a39PO30A€el, IIBIABBIX YACTHUL]; BUOpaLuy,

KOTOPbII;I HapymaeT COCYAUCTYIO pE€aKIHIo, nepn(l)epn‘{eCKyIO
Tpoduky TKareil. Kak pesyabrar, pereHeparopHsie CIOCOOHO-
CTH OpTaHU3Ma TPeOYIOT AOTIOAHUTEABHOTO BO3AEHCTBHUS AASL
BOCCTAaHOBACHHA q)yHKI_H/II/I TPaBMHPOBAaHHOT'O OpraHa. HpI/I
OCTPOM CTpecCe U XPOHHIECKOM CTpeCCe, KOTAA HCTOIIEHBI
TAIOKOKOPTHKOHAHDBIE q)yHKLII/II/I, PE3KO CHIDKEHBI IIPOLIECChL
perenepanu 1 BOCCTAHOBACHHS, TPe6yeTCﬂ 3HAQUYUTEAbDHOEC
YAAUHEHHE CPOKOB Hpe6bIBaHI/Iﬂ Ha BTOpOM OTaIle paHHefI
peabuautanuu [3].

3akarouenne. B pesysomame snedpenus memoduxu onpede-
AeHUS peaKyuy adanmayuu y nayueHmos ¢ npou3sooCBeHHbIMI
Mpasmamu Ha Imane panreii peabUAUMAYUY BbLIBAEHO, 41O
npumenenue duaznocmuueckozo mecma A.X. Tapxasu mpex-
KPamuo Ha mopom Imane panuei peabusumayuy mosxem 6vimo
docmosepHbim Kpumepuem cpoka npebbleaHus npu Kypcosom Ae-
yenuu. Ipu amom Hem HeobxoOumocmu npumeHsmo mabauyb.
10 duazHocmuke GYHKYUU NOPANEHHDBIX 0P2AHOB U CUCITIEM, HIMO
3HAYUMEABHO 00Ae2uaem pabomy ¢ NAYUeHmMom 60 8pems Jurd-
MUHECK020 HAOAIOOEHUS. U yMeHbUIdem 8pems npuema. Ars npoge-
denus mecma ne mpebyemcs dopozocmosujeii annapamypot, 4mo
10360451 3HAUUINMEALHO CHUSUMb CEOeCnOouMOocy OUuazHoCmuKy
U mosnem Ovimo peKomeH008aHO K BHEOPEHUI0 6 NPAKMUKY ped-
OUAUMAYUOHHBIX YeHMPOS.
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BAusHue yTOAbDHO-IOPOAHOM NbIAM HAa PHCK Pa3BUTHS MOPPOAOrHIECKHX HAPYIIEHHH CEPACTHO-
COCYAHCTOM CHCTeMbI

'OI'BHY «HayuHo-HCCcAEAOBATEABCKHIT HHCTUTYT KOMIIAEKCHBIX IPOOAEM IMIHeHbI U IPOPeCCHOHAABHBIX 3a00AeBaHHIT>, YA.
Kyrysosa, 23, HoBoxysnernk, Poccus, 654041;

*HoBOKy3HELIKUII TOCYAQPCTBEHHBI HHCTUTYT ycoBepIeHcTBoBaHws Bpaeit — duanar PI'BOY AITO «Poccuiickast MeAMIMHCKAs
aKapAeMIsI HeIIPePBIBHOTO HPOQeCCHOHAABHOrO 06pasoBaHusi» Munsapasa Poccun, ip-t Crpoureaett, S, Hosoxyskenk, Poccus, 654005

CepaeuHO-COCYAUCTAs TATOAOTHS IIPe06AAAAET B CTPYKTYPe COMATHUECKHX 3a00AeBaHMI axTepoB. B KauecTBe 0CAOKHEHHA
ITHEBMOKOHIO03a PACCMATPUBAETCS PA3BUTHE Y PA6OUHX XPOHUIECKOTO ACTOYHOTO CEPALIA Ha GOHE ACTOYHOM IUIIEPTEH3HH 1
3aCTOMHOM CepAeYHON HeAOCTATOYHOCTH. AaHHbIe KAUHUYECKUX HCCAAOBAHMH TaKXKe CBUACTEABCTBYIOT O PEMOACAMPOBAHUM
CTeHKM KPOBEHOCHBIX COCYAOB, GOPMHPOBAHUHU aTePOCKACPO3a, SIHAOTEAHAABHON ANCOYHKIUHU. [IpaKTHIecKH OTCYTCTBYIOT
YIAyOAeHHBIE KOMIIAEKCHBIE HCCACAOBAHMS IO H3YYEHHIO AOAM BKAAAQ TPOMBIIIACHHOJ TIbIAM B PA3BHTHE ¥ T€YeHHE AAHHOM
naroAoruy. PeaansoBaTs oTy 3apauy IIOMOTaeT MOAEAMPOBAHHE MPO(YECCHOHAABHOTO 3300A€BAHNS HA SKUBOTHBIX, II03BOASIIO-
IIee IIPOCACAHTh AMHAMUKY TTATOAOTMYECKOTO IPOIecca C MOMEHTA BO3AEHCTBHS Ha OPTaHU3M IPOU3BOACTBEHHOTO (PaKTOpa.
Lleab nccaepOBaHHSA — B 9KCIIEPHMEHTE U3YYHTD BAUSHHE YTOABHO-IIOPOAHOM IBIAM HA PHCK Pa3BUTHA MOP(OAOrHIECKUX
HAPYLIEHUH CEPACYHO-COCYAUCTON CHCTEMBL

ITpoBeaeHbI 9KCIIEPHMEHTDI HA G@ABIX HEAMHEHHBIX KPBICAX-CaMIJaX, KOTOPbIe IOABEPraAMCh HHIAASIIMOHHOMY BO3ACHCTBHIO
YTOABHO-TIOPOAHOIT TIBIAY YTASI MAPKH «Ta30BO-XXHPHBII>. /AASl THCTOAOTHMYECKOTO U3y4eHNUs Y )KMBOTHBIX depes 1, 3, 6, 9 u
12 HepeAb BO3AEHCTBHS ITOBPEKAAIOIIETO PpaKTOPa 3a6Mpasn GpparMeHThl FOAOBHOTO MO, ACTKUX, CEpALIA, IeYeHH 1 II0YeK.
MeroaoM UMMYHO(EPMEHTHOTO aHAAM3A H3yYeHO KOAMYECTBEHHOE COAepIKaHHUe B IAA3Me KPOBH MaTPHKCHBIX METAaAAOIIPO-
TeNHa3, UX HHrUOUTOPA M YaKTOPa POCTA IHAOTEAUS COCYAOB.

Mopdoaormyeckue H3MEHEHIA CePASIHOM MBIIIIIbI ¥ KPOBEHOCHBIX COCYAOB SBASIOTCS CHCTEMHBIM OTBETOM OPTaHM3MA Ha AAH-
TEAbHOE BABIXaHHE YTOABHO-IIOPOAHOM IbiAM. Hapymenus pa3suBaroTCcs ¢ MOMEHTA BO3ACHCTBIA OBPEKAAIOMEro GakTopa, B
CBA3M C YeM MX MOKHO PacCMaTPHBATh KaK OAHO U3 MPOSBACHHH MHEBMOKOHHO3a, a He IIO3AHETO ero ocaoxHerus. Ha panaux
cpoxax oxcriepumenta (1-3 HeaeAr) B CepAeHHOI MbIIIIIIe OTIBITHBIX XUBOTHBIX OTMeYaeTcs pasBuTHe AUdPysHoit 6eakoBoil Axc-
TPOQHH KapAOMHOIIUTOB C BBHIPR)KEHHBIM YTOAIIEHHEM HEKOTOPHIX BOAOKOH 3a CUeT THIIePTPOGUHU KACTOK. YBeAdeHIe CPOKOB
3aTPaBKH IIPHBOAUT K IIPOTPeCCHPOBAHHMIO MAaTOAOTHYECKUX H3MEHEHHH, TOBBIMIEHHIO aIIONTOTHYECKON aKTHBHOCTH KACTOK 1 Ha-
KOIIAGHHIO IPaHyA AUTIOQYCIMHA B IePHHYKACAPHOM 30He, a Takke POPMHPOBAHMIO aTPOPHIECKHX MOBPEKACHHUI B MbIIIETHOM
tkasH. K 12-71 HepeAe 9KCIIepHMEHTa B CEPACUHOM MBIIIIIIe Pa3BHBAIOTCSA AMPQPY3HBINA KAPAUOCKAEPO3, BRIPAXKEHHAS AUCTPOPUS
KapAHOMIOIUTOB C GpparMeHTaIiell 1 MEHOIIUTOAM30M OTAGABHBIX YIACTKOB MBIIIEYHBIX BOAOKOH. AAUTEABHOE BABIXaHHE YTOAD-
HO-TIOPOAHOI IIBIAM 00YCAOBAMBAET IIOCTYIIATEABHOE PA3BHTHE B CTEHKe KPOBEHOCHBIX COCYAOB, HE3ABUCHMO OT MX OPTaHHOM
HPUHAAAEKHOCTH, OAHOTHITHBIX ITATOAOTHYECKUX M3MEHEHHH B BUAC SHAOTEAN03a, ANPQY3HOM TUIepTPOPUHU rA AKOMBIIIETHO-
T0 KOMITOHEHTA MEAMAABHOTO CAOSL ¥ IIEPHBACKYASIPHOTO $rOpo3a Ha GpOHe BHIPAKEHHBIX MUKPOLIPKYASTOPHBIX PACCTPOMCTB.
IToAyueHHbBIE PE3YABTATH CBUAETEABCTBYIOT O HEOOXOAMMOCTH HPOBEACHHS AOHO30AOTHYECKOM AHATHOCTHKH CePACYHO-CO-
CYAMCTBIX 3a00A€BAHIIT U MX IPOPHUAAKTHKH CPEAH IIAXTEPOB, PAOOTAIOMUX BO BPEAHBIX YCAOBHSAX TPYAQ.
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Kparkue coobuerns

Cardiovascular pathology prevails in the structure of somatic diseases of miners. As a complication of pneumoconiosis, the
development of a chronic pulmonary heart in workers against the background of pulmonary hypertension and congestive
heart failure is considered. Data from clinical studies also indicate remodeling of the blood vessel wall, the formation
of atherosclerosis, endothelial dysfunction and others. There are practically no in-depth comprehensive studies on the
contribution of industrial dust to the development and course of this pathology. To implement this task, the simulation of
occupational diseases in animals helps to trace the dynamics of the pathological process from the moment of exposure to
the body of the production factor.

The aim of the study is to study the influence of coal-rock dust on the risk of developing morphological disorders of the
cardiovascular system in an experiment.

Experiments were conducted on white non-linear male rats that were exposed to inhaled coal-rock dust of the “gas-fat” brand.
For histological study in animals after 1, 3, 6, 9 and 12 weeks of exposure to the damaging factor, fragments of the brain,
lungs, heart, liver and kidneys were taken. The quantitative content of matrix metalloproteinases, their inhibitor and vascular
endothelial growth factor in blood plasma was studied using enzyme immunoassay.

Morphological changes in the heart muscle and blood vessels are a systemic response of the body to prolonged inhalation of
coal-rock dust. Violations develop from the moment of exposure to the damaging factor, so they can be considered as one
of the manifestations of pneumoconiosis, and not its late complication. In the early stages of the experiment (1-3 weeks),
the development of diffuse protein dystrophy of cardiomyocytes with pronounced thickening of some fibers due to cell
hypertrophy is noted in the heart muscle of experimental animals. Increasing the timing of seed leads to the progression of
pathological changes, increased apoptotic activity of cells and the accumulation of lipofuscin granules in the perinuclear zone,
as well as the formation of atrophic damage in muscle tissue. By the 12th week of the experiment, diffuse cardiosclerosis
and pronounced dystrophy of cardiomyocytes with fragmentation and myocytolysis of individual sections of muscle fibers
develop in the heart muscle. Long-term inhalation of coal-rock dust causes progressive development in the wall of blood
vessels, regardless of their organ affiliation, of the same type of pathological changes in the form of endotheliosis, diffuse
hypertrophy of the smooth muscle component of the medial layer and perivascular fibrosis against the background of
pronounced microcirculatory disorders.

The obtained results indicate the need for pre-nosological diagnostics of cardiovascular diseases and their prevention among
miners working in harmful working conditions.
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CepAedHO-COCYAKCTAsT IIATOAOTHS IIPE0OAAAAET B CTPYKTY-
pe COMaTHYeCKUX 3a00A€BaHMUII MIAXTEPOB, [IPH 3TOM Beaylee
MeCTO IIPUHAAACKHT UIIEMHYECKOH OOAE3HM CepALia U apTe-
puaAbHOi runeprensuu [ 1-6]. MiccaepoBaHus, mpoBOAMMBIE
B paMKkax MeXBeAOMCTBEHHOIO Hay4HOro coBera «OxpaHa
3AOPOBbsl PAOOTAIOIINX U MPOMbIIIACHHOH 9KOAOTUM >, CBH-
AETEABCTBYIOT O BAMSHHIM HA Pa3BUTHE OTKAOHEHHH B QyHK-
IIMOHHMPOBAHHH AAHHON CHCTEMBI MHOXKECTBA ITOBPEXAAIONIIX
IIPOU3BOACTBEHHBIX PpakTOpoB. Cpear HUX CpepHe- U BHICOKO-
YACTOTHAsE BUOPAIMH, ITYM, [IPOU3BOACTBEHHBIH MUKPOKAMMAT,
XpOHHYeCKoe QU3IIecKoe IepeHaNpsDKeHHe i MHOTOe ApyToe
[7]. B HacTOsmee BpeMs HEAOCTATOYHO H3YYeHHDBIM OCTAETCS
BOIIPOC O BAMSHHH IIPOMBIIIACHHOH IIBIAM Ha PUCK POPMHUPO-
BaHIS N3MEHEHHH CepACYHO-COCYANCTOMN CUCTeMbL. B kavecTse
ocaoxuenns mHeBMokonnosa (I1K) paccmarpusaercs passurne
Y IIAXTepOB XPOHMYECKOTO ACTOYHOTO CEPALIA Ha POHE ACTOIHOI
TUIEePTEeH3UH U 3aCTONHOM CepAeYHOIt HepocTaTouHOCTH [8].
AaHHBIE KAMHAYECKIX HCCACAOBAHMH TAKKe CBHACTEABCTBYIOT
0 PEMOACAMPOBAHHH CTEHKU KPOBEHOCHBIX COCYAOB, Pa3BUTHU
aTepOCKAEPO3a, SHAOTEAUAABHOM AucyHKimm | 2,9-12].

ITpaxTHdecKH OTCYTCTBYIOT yrAyOAeHHbIE KOMIIACKCHbIE
HCCACAOBAHHS [0 U3YUIEHHIO AOAH BKAAAA U3Y4aeMOTO IIpo-
deccrHoHaABHOTO paKTOpa B PA3BUTHE H TEIEHHE CEPAEIHO-CO-
CYAHCTbIX 3200A€BaHNIL, YTO SIBASETCS HEOOXOAMMBIM C LIEABIO
IIPOBEACHHUS MX AOKAMHHYECKOH AHMAarHOCTHUKH M MPOPHAAK-
TUKH CPeAM IIAXTePOB, pabOTAIOIIUX BO BPEAHBIX U HebAaro-
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IIPISITHBIX YCAOBHX TPYAQ. VlccaepAOBaHNMe M3MeHeHHUI cepaLia
H COCYAOB Ha PaHHHX 9TaIlaX 3aTPYAHHTEABHO B CBSI3U C TeM,
9TO y PabOUX, IIOABEPIAIOIIUXCS BO3ACHCTBHIO IIPOMBIIIACH-
HOJI IIBIAM, ellle OTCYTCTBYIOT KAUHHMYeCKHe MaHH(eCTHbIe I
PeHTreHOAOTHYeCKUe PU3HAKK natoaoruu [ 13].

PeaAnsoBarb 9Ty 3aAady [OMOTaeT MOAEAHPOBAHHE IIPO-
{eccnoHaABHOTO 3200A€BAHS Ha KUBOTHBIX, II03BOASIOIIEE
IPOCAEAUTD AMHAMEKY IIATOAOTHYECKOTO IPOLIECCa C MOMeEH-
Ta BO3AEHCTBII HA OPraHU3M [POU3BOACTBEHHOTO GaKTOpa.

LTeAb BCCACAOBAHNUS — B OKCIIEPHMEHTE H3YYUTb BAUSHIE
YTOABHO-IIOPOAHOI IIBIAM Ha PHCK Pas3BUTHsI MOpoAOIUde-
CKHX HapyIIeHHI CEPAEIHO-COCYAUCTOM CUCTEMDL.

Aas uccaepoBaHA MOPPOAOTHIECKUX U3MEHEHHI CepAeY-
HO-COCYAHCTOM CHCTeMBI, pOPMUPYIOIMXCS [IPH AAUTEABHOM
BABIXaHUH yTOABHO-TIOpoAHO# mbiau (YIIIT), 6bian mpoBeaeHs!
9KCIIEPUMEHTHI Ha GeABIX HEeAHHENHBIX KPBICAX-CAMIIAX ABYX
rpynn: onbitHO# (n=120) 1 KoHTpOABHO# (n=24). J)KusoT-
HBI€ OIIBITHOF TPYIIIbI IIOABEPTAANCH HHIAASIIMOHHOMY BO3-
AeiicTBuIo B 3aTpaBo4HO kamepe YIIII yras mapku «rasoso-
JKUPHBIT> C pa3MepOM IIBIAEBBIX YACTHI} AO 5 MUKPOH B CpeA-
Heit koHIeHTpanuu S0 Mr/m’. 3ambiAeHre IPOBOAMAM S pas
B HEAEAIO 110 4 4aca B MHTepMHUTTHpYIOmeM pexxume. Obmast
IIPOAOAKHTEABHOCTD SKCIIEPMMEHTA COCTaBHAa 12 Hepean. XKu-
BOTHbIE KOHTPOABHOM IPYIIIIBI HAXOAMAKCH B PABHOI IO 00'-
eMy KaMepe, TAe TIOAAEPXKUBAACS TOT JKe PEXKHM TeMIIEPATy Pl
1 BO3AyX000MeHa, HO 6e3 mocrymaenns YITIT.
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OKCIepUMeHTaAbHbIE HCCAEAOBAHHUS MIPOBEAEHDI B COOT-
BETCTBHM C TPeOOBAHUSIMHU, UBAOKEHHBIMU B PYKOBOACTBE
MunucTepcTBa 3ApPaBOOXPAHEHUS M COLMAABHOTO Pa3BUTH
PO «O6 yTBepKACHHU IIPABUA AAGOPATOPHOM MPAKTHKU >
(GLP) (Ne708-1 ot 23.08.2010 T.), a Takke MeKAYHApOAHbI-
mu npasusamu «Guide for the Care and Use of Laboratory
Animals» (Crpac6ypr, 1986).

AAS THCTOAOTHYECKOTO M3y4eHHsI MOPPOAOTHIECKHX U3-
MEHEHUN CEPACYHO-COCYAMCTOM CUCTEMBI Y KPBIC OIBITHOM U
KOHTPOABHOH rpymm yepes 1, 3, 6, 9 u 12 HepeAb oKCIIepHMeH-
Ta, IOCA€ AGKAIIUTAIIIH, KOTOPYIO HPOBOAHAM IIOA 3UPHBIM
HApKO30M, 3a0MpaAl GParMeHThl TOAOBHOTO MO3Id, ACTKHX,
CepAlTa, eveHH U TTOYeK.

O6pasiipl HCCAeAyeMbIX OPraHOB IIOCA€ MOAHOH (PHKCAIUU
IIOABEPTAAUCh XHMHUYECKOl 00paboTke ¢ IpHMeHeHHeM aIla-
paTa aas rucTorormieckoit mpoBopku AT-4M ¢ mocaeayromest
33AMBKO¥ B I'HCTOMHKC. IIpHroToBACHME CPE30B POBOAMAM Ha
mukporome MC-1. MukpomnpenapaTsl OKpaliBaAK TeMaTOKCH-
AVH-303MHOM 1 IIMKPOQYKCHHOM 10 MeToay Ban Tnzona. Muxpo-
CKOIMPOBAHKE 1 MEKPOPOTOCHEMKY OCYIIECTBAIAH C TIOMOIIIbIO
mukpockorna Olympus CX31 RBSF (Tepmanis) mpu yBeardeHun
oxyasipa — 10 xpar, moae 3perns — 20 Mm u obbexruBa — 20,
40 u 100 c BOAHOH U MaCASHON MMMepCHel C HCIIOAb30BAHUEM
udposoit Bupeokameps Nikon Digital Sight Fil (SInonus).

MeTopoM MMMYHOEPMEHTHOTO aHAAM3A H3Y4EeHO KO-
AMYECTBEHHOE COAEp)KaHHe B IIAa3Me KPOBH: MaTPUKCHOM
meTaaronporensassi-3 (MMP-3, nr/ma) (Cusabio, CSB-
E07410r), marpuxcHoit meTasronporensass-9 (MMP-9, nr/
ma) (Cusabio, E08008r), TkaHeBOro MHIH6MTOpa MATPHKCHOM
merassonporentassi-1 (TIMP-1, ir/ma) (BCM Diagnostics,
E90552Ra), dpakropa pocra supoteans cocyaos (VEGF, nr/
ma) (RnD Systems, RRV00).

Crarucrudeckast 06paboTKa AAHHBIX IPOBEAEHA C UCIIOAD-
30BaHHeM mporpammuoro obecrevenns IBM SPSS Statistics
22 (aunensuonnbrit poorosop Ne 20/604/3-1 ot 22.04.2016).
HopmaAbHOCTD pacrpepeAeHHs] KOAMYeCTBEHHBIX IPU3HAKOB
HpOBEpPSAACh C IOMOIIBIO TTOKAa3aTeAeH IKCIjecca M acHM-
MeTpHuH. PaccunThIBAAMCH CpepHMe 3HAUeHHs MOKa3aTeAei
U CTAaHAAPTHBIE OIIMOKU CPeAHero 3HadeHHs. AASL cpaBHe-
HUSI He3aBHCUMBIX BBIOOPOK HCIIOAB30BAH [ApaMeTpPHUYeCKHIl
t-kpurepuit CrplopeHTa. Pasamuns MexAy BBIOOpPKaMH C4HTa-
AMCh CTATHCTHYECKM 3HauMMbIMH TIpu p<0,05.

Brief report

Puc. 1. Mopdororuyeckne n3MeHeHHs
B CEpAEYHOM MbIIIIe KPbIC IPH 3aTPaB-
K€ YyTOABHO-IIOPOAHOM NIBIABIO: (1) 3
HEAGAH: AHCTpOdHUEeCKHEe H3MEHEeHHs
KapanoMuonuTos; (2) 6 HeaeAb: BbIpa-
JKeHHbIEe AUCTPO(PHIeCKHEe H3MEHEeHH
kapanomuonuros; (3) 12 nepaen: ppar-
MeHTanus MbIIIEYHBIX BOAOKOH; (4§) 12
HepeAb: AHPPY3HBIH KapAHOCKAEPO3.
Oxpacka reMaTOKCHAMH-303MHOM, ITH-
KpodykcuHOM 1o MeToAy Ban I'm3ona;
x200, x400, x1000.

Fig. 1. Morphological changes in the heart
muscle of rats when priming with coal-rock
dust: (1) 3 weeks: dystrophic changes in
cardiomyocytes; (2) 6 weeks: pronounced
dystrophic changes in cardiomyocytes; (3)
12 weeks: fragmentation of muscle fibers; (4)
12 weeks: diffuse cardiosclerosis. Staining
with hematoxylin-eosin, picrofuxin by the
van Gizon method; x200, x400, x1000.

IToAyyenHbIe pe3yAbTaThI TOKA3AAM, YTO THCTOAOTUYECKAS
CTPYKTYPa CepALla KOHTPOABHOM IPYMIIbl KPBIC COOTBETCTBO-
BaAa HOpMe, MbIIIIeYHbIe BOAOKHA HE MMEAH IMPH3HAKOB YTOA-
L[eHHS 1 AHCMETA0OANYEeCKUX H3MEeHEHHIL.

Ha 1-i1 HepeAe aKcIepUMeHTa B CEPACYHOM MBIIIIE OIIBIT-
HBIX XMBOTHBIX OTMEYAAOCh Pa3BUTHE HE3HAYUTEABHOM AU(-
¢y3HOI OeAKOBOI AMCTpOPuUM KapanoMHOLUTOB. OTAEABHbBIE
BOAOKHA OBIAW Pe3KO YBEAHYEHHI B pa3Mepax 3a CYeT IHIep-
Tpo¢uu KaeToK. IIpu 3TOM MX SIApa He MMEeAM BBIPaXKeHHBIX
U3MeHeHMH, PaCllOAATAAUCH B IEHTPAABHBIX Y4acTKaxX. B Mex-
MBIIIEYHBIX IIPOCTPAHCTBAX OTMEYAAUCH OTEK U eAUHUYHBIE
AnM¢omaasMonuTapHsle 9AeMeHTHL. K 3-i1 HepeAe 3aTpaBKu
VIIII chopmupoBaBunecs paHee HapylIeHUs YCUAUBAAKCD.
B crpome HabAIOAAAOCH HEKOTOPOE YBeAHYeHHEe KOAUYeCTBA
AumdoupHbIX anementos (puc. 1-1).

ITpu mpopoAXKeHNH BO3AEHCTBUS ITOBPEXAAIONIero $paKrTo-
Pa, HapsiAy € THIEepTpOdHeH KapAMOMHOLIUTOB, B MBIIIEYHOH
TKaHH HAYHHAAH TIOSIBASTBCS CyOaTpoduyueckue U arpoduye-
ckve u3MeHeHus. 1IMTOMAA3Ma HEKOTOPBIX KACTOK IIpHOOpe-
TaAa HACHIIEHHBIN 6230 HABHBII [IBET, COACPXKAAA 3ePHUCTBIE
KOHTAOMEpAThI, YTO CBHACTEABCTBOBAAO 00 YCHACHHH BBIpA-
JKEHHOCTH AMCMeTa00ANYEeCKUX HAPYIIEHHH. SJHAYMTEABHBIX
H3MeHEHHIT B SIAPAX OOABIIMHCTBA KAPAHOMHOLIUTOB He OT-
MeYaAoCh. B TO jxe BpeMs AASl eAMHMYHBIX KAETOK XapaKTepeH
TUMEepPXPOMATO3, B HEKOTOPHIX KAPAMOMHOIIMTAX OTMEYAAHCh
HavaAbHbIE IIPU3HAKY YCHAEHMS aTIONTOTHYECKON AKTUBHOCTH.
Mop¢oaorugeckum KpuTeprueM AAHHOTO IIPOLIECCA SBASAKCH
HepoBHbIe Kpas U yraoBaTas popma saep. B nepunykaeapubix
30HAX OOHAPYXUBAAUCH BHYTPUKAETOUHbIE BKAIOUEHIIS AUIIO-
¢ycuuna. B coBoxymHOCTH 9TH H3MEHEeH s YKa3bIBaAK Ha ITPO-
rpeccHpOBaHHUe IATOAOTHYECKHX IPOLIeCCOB B TKAHH U IIPe0D-
AapaHMe MX Hap KOMIeHCaTOPHbIME MexanusMamu (puc. 1-2).

K 9-#1 nepeae sxcriepumenTasbHO# 3aTpasku YIIIT Mopdo-
AOTHYECKHE HaPyIIeHHs HAYMHAAY HOCHTD AUQPY3HBIN Xapak-
Tep, B 4ACTH YYACTKOB MHOKAapAA GOPMHPOBAAKCH OYaroBbie
30HbI MIOBPEXAEHUH C HEPABHOMEPHO IPOKPAlIeHHOH IUTO-
IAAQ3MOH M pparMeHTanue OTAGAbHBIX BOAOKOH. IToanmop-
Qu3M spep COXPAHIACS. MexAy ITy4KaMy MBIIIEYHBIX BOAOKOH
00pa30BBIBAAKCH TOHKHE, PbIXAble KOAAAT€HOBBIE IIPOCAOHKU
Ha pOHE CKONACHHS UMMYHOKOMIIETEHTHBIX KACTOK.

Ha 12-it HepeAe aKcTiepuMeHTa B MHOKApAE OTMEYaA0Ch AUQ-
JysHOe paspacTaHye COGAMHUTEABHOMN TKAHH, AUCTPOQHS KapAU-
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OMUOIUTOB Pa3ANIHOH CTeTIeHH BHIPAXKEHHOCTH C BKAIOUCHIAMH
AMIOQYCIMHA, GparMeHTaIMs 1 MUOIIUTOAM3 OTACABHBIX Y4acT-
KOB MBIIII€YHBIX BOAOKOH (pI/IC. 1-3, 1—4). SIApa KapAOMHOLIMTOB
HMeAM PasAMdHyI0 GpopMy. B MEXMBIIIEUHBIX IIPOCTPAHCTBAX yBe-
AVMMBAAOCH KOAUECTBO UMMYHOKOMITIETEHTHBIX KACTOK.

IIpoBepeHHbBIE HCCAGAOBAHMSA MTOKA3aAH GOPMHPOBAHHE
OAHOTHITHBIX NTaTOAOTHYECKHUX M3MEHEHHH B COCYAAX BCeX
HCCAGAYeMbIX OPIaHOB B AuHamuKke BospeiicTua YIIIL B To
ke BpeMs Y KpbIC KOHTPOABHOH IPYTIIBI X THCTOAOTHYECKA s
CTPYKTYpa COOTBETCTBOBaAA HOPMe.

Ha 1-# HepeAe SKCIIEpUMEHTA B MCCA@AYEMBIX KPOBEHOC-
HBIX COCYAQX OTMeYaANCh IIPU3HAKY PacCTPOICTBA KPOBOOOPa-
IeHKS B BUAE TIOAHOKPOBHS], TOTAABHOTO A HEPaBHOMEPHO
BBIPAKEHHOTO, C MOSABACHHEM eAMHUYHBIX AeHKOIJUTOB B IIPO-
CBeTe. DHAOTEAHOLIUTDI OBIAM HECKOABKO THIIEPTPOUPOBAHEI,
HMeAM THIIePXPOMHbIE sIApa. B OTAeABHBIX CTPYKTypax oTMe-
JaAOCh YBeAUYEHHE KOAMIECTBA U pa3MepOB FAAAKOMBIIIEYHBIX
KAETOK MeAUH. AAS HEKOTOPBIX COCYAOB FOAOBHOI'O MO3Ta,
MSTKOM MO3TOBOM 00OAOYKH U IIeYeHH XapaKTePHbI THAANHO3
AM00 IAA3MATHYECKOE IPOIUTHIBAHNUE, YTO CBUACTEABCTBOBAAO
0 HAPYIIEHUH COCYAMCTOM IIPOHHUIIAEMOCTH U (OPMHPOBAHUU
Me3eHXMMAABHBIX AUCTPOHI yoKe Ha HAYaAbHBIX 9TaIlaX BO3-
AEHCTBHA IIOBpeXAatomero ¢pakropa. B meyenu nepupackyasp-
HO Pa3BHBAAUCh HadaAbHble PHOPOIAACTHIECKIE H3MEHEHHIS.

Ha 3-it Hepene Bo3aeiicTBus Ha opranuaM YIIII B xpose-
HOCHBIX COCYAAX OTMEYAAOCh YCHACHHE CPOPMHUPOBABIIMXCS
paHee HapYIIEHHUI, AAS BCEX CTPYKTYP OBIAO XapaKTepHO pa3-
BHTHE BBIPOXXEHHON THIePTPOPHU TAAAKOMBIIIEYHBIX KACTOK
MeAMH. B Aerkux cpear KAeTOK MHTHMBI IOSBASIAUCDH 9HAOTE-
AMOIIUTHI, yMeHbIIeHHbIe B Pa3Mepax, HeIPaBUABHOM yTrAOBa-
TOH $OpPMBI, HEKOTOPbIe BHICTYTIAAH B IIPOCBET COCyAQ. B me-
PHBACKYASIPHBIX 30HAX COCYAOB OIPEACASAMCH AUMQOUAHBIE
aaeMeHTHl. HabAIOAQAOCH HapacTaHHe CTEIeHH HAapyLIeHHs
KPOBOOOpalieHHs, IPOSBASIOETOCS Ha AQHHOM CPOKe CTa-
30M KpoBH. B mpocBeTe KpyIHBIX COCYAOB cepAlla GopMHpO-
BAAKICh CAAAXKH 9PUTPOLIMTOB. B cepaedHOl MbImIje U IIOYKaxX
HOSBASIAMCh MeAKHe IlepHBa3aAbHble KPOBOU3AUSIHUA. AaHHbIE
HapyIIeHUs YKa3bIBAAM Ha TSDKEAbIe pacCTPOHCTBA MHUKPO-
IIUPKYASILIUM, H3MeHeHHe PeOAOTHYeCKUX CBOUCTB KPOBH M
IIPOHUIIAEMOCTH COCYAMCTOH CTeHKU. B mepuBackyAspHBIX
IPOCTPAHCTBAX CEPALIA YKe Ha AAHHOM CPOKe HauMHAAU Ppop-
MHPOBATHCS peakTUBHbIE PHOPONIAACTIHYECKIE U3MEHEHNS B
BHA€e 00pa30BaHHs TOHKHX KOAAAT€HOBBIX BOAOKOH.

IToBbumenue B aa3Me KpoBH Ha 1-i 1 3-1 HepeAsIX 9KCIIepH-
menrTa sHavennit VEGF (c 16,7+1,2 rir/ma A0 28,8+6,4 rr/ma u
¢ 17,0£1,3 nir/ma po 20,8+1,8 ir/ma coorsercrBenno (p<0,05)),
MMP-3, MMP-9, 5a pone coxpaHeHHs GUHOAOTHIECKOTO YPOB-
a1 TIMP-1 (pnc. 2), TIOATBEPKAAAO OIMCAHHbIE U3MEHEHHs.
HsBecrHo, uro VEGF obecreunBaer cTiMyasIuio mpoaudepa-
ITMH S9HAOTEAMAABHBIX KACTOK, PETYASIIMIO IPOAYKIJHH MATPHKC-
HBIX METAAAOIIPOTEHHA3, YBEeAMYEHHE IPOHHIIAeMOCTH COCYAOB.
B xommaexce OHM y4aCTBYIOT B Pa3BUTHM BOCIIAACHHS, IIPOIjeCCax
AECTPYKIIMM U PeOPraHU3ALMH BHEKACTOYHOTO MaTPUKCA, 3HAO-
TeAUs! KallMAASIPOB, a Takoke popMupoBarm Gpubposa [14,15].

K 6-i1 Hepese 9KCTIepHMEHTA CTEHKH BCEX U3Y4aeMbIX COCY-
AOB OBIAY 3HAYMTEABHO YTOALLEHBL. B 0TACABHBIX reMOAMHAMITYe-
CKHX CTPYKTYpax cepalia pOPMUPOBAACS THAAUHO3, AAS ACTKHX
¥ [I0YeK CTAHOBHACS XapaKTepeH [epHBacKyASPHBIA GprOpo3.
B HeXOTOPBIX COCYAAX TOAOBHOTO MO3Ia, MATKOM MO3rOBOH
000AOUKE, ACTKUX ¥ II0YeK OTMEYAAOCh CAAAKUPOBAHYE KPOBH.

K 9-i1 mepeae sarpasku YIIII Mmopdosroruyeckue Hapyme-
HUS IPOIPECCHPOBAAH, B HHTHME COCYAOB ITOSBASAUCD KACTKU
C MIKHOTHYHBIMH SAPAMH, YMeHbIIeHHbIe B pa3Mepax. B Be-
HaX IOPTAAbHBIX TPAKTOB Ie4eHH GOPMHUPOBAAKCH CAAAKH
3PHUTPOLHTOB.
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Puc. 2. YpoBeHb MaTPAKCHBIX MeTarsonpoTenHas (MMPs) u ux
naruéuropa (TIMP-1) B naa3Me KPOBH B AHHAMHKE IKCIIEpH-
MEHTAaAbHOMH 3aTPAaBKH YTOABHO-IIOPOAHOH NBIABIO.
IIpumevanue — ypoBeHb 3HAYUMOCTH PA3AUYUH C KOHTPOAD-
HOI1 [PYIIION XUBOTHBIX: ¥ — p<0,05; ** — p<0,01.
Fig. 2. The Level of matrix metalloproteinases (MMPs) and their
inhibitor (TIMP-1) in blood plasma in the dynamics of experimental
priming with coal-rock dust
Note — the level of significance of differences with the control group
of animals: * — p<0.05; ** — p<0.01.

Ha 12-11 HepeAe BO3ACHCTBHSA TOBPEKAAIOIIETO GaKTOpa AALL
OOABLIMHCTBA CTPYKTYP OBIAU XapaKTepHbI BBIPRXKEHHBIE pac-
CTPOYCTBA MUKPOLIMPKYASITMY C HAPYIIeHHEeM IIPOHUI]AeMOCTH
UX CTEHKH B BUAE TIOAHOKPOBHS C eAMHHYHBIMH ACHKOIIUTAMH
B IIPOCBeTe, IPU3HAKOB CTa3a M CAAAKA KpoBU. COCYADI HIMEAH
PEe3KO YTOAIleHHbIe CTEHKH 33 CYeT MHPUABTPALMU UMMYHO-
KOMIIeTEHTHBIMH KACTKAMH, THIIEPTPOPUH IAAAKOMBIIIEYHBIX
KAETOK MeAHH, THAAMHO3a U 9HAOTeAH03a. B mepuBackyAspHbIx
30HaX OBIAM BBIPXKEHBI OTEK, $UOPOIAACTIIECKUE H3MEHEHHUS
u mpoAudepanus AUMPOIMTOB. B HEKOTOPBIX COCYAAX AeTKHUX
U CepAlla Pa3BHBAAMCD CKACPOTUYECKHEe H3MEeHeHNU (pnc. 3).

Pe3yAbTaThl IPOBEAEHHOTO HCCAEAOBAHMA ITOKA3AAH, YTO
MOp¢oAOrHIeCcKHe H3MEHEHHS CePACYHOM MBIl M KPOBe-
HOCHBIX COCYAOB SIBASIIOTCSI CHCTEMHBIM OTBETOM OPTaHH3Ma
Ha pamTeabHOe BabixaHue YIIIT. Hapymenus passuBarorcs ¢
MOMEHTA BO3ACHCTBHUS MOBPEXAAIOMEro $pakTopa, B CBA3H C
4eM MX MOXXHO PacCMAaTPHBATh Kak OAHO u3 mposiBaeHuit 11K,
a He TIO3AHEr0 ero OCAOXKHEHHS.

YcraHOBAGHO, UTO yXKe Ha PAHHMX CPOKAX 9KCIIepHMeHTa OT-
MeJaroTCs MOPPOAOTHYECKHE TIPU3HAKY AKTUBAIMM KACTOK MH-
THMBbI COCYAOB BCEX M3yJaeMbIX OPTaHOB, O YeM CBUACTEAbCTBYET
UX yBeAMYeHHe B pa3Mepe, HOPMOXPOMHS], peske THIIepXpOMIs
saep. KpoMe Toro, HabAIOAQIOTCS IPU3HAKY AKTUBALIUY BOCIIAAU-
TEABHOT'O OTBETA B BUAE MUIPALIMH HE3HAYMTEABHOTO KOAMYECTBA
MMMYHOKOMIIETEHTHBIX KAETOK IT0 KPOBOTOKY, IIepUBACKYASPHOM
AMMOIUTAPHON UHQUABTPAIIUH, TIOSBACHHS U IIPOANEpaIH
HMMMYHHBIX 92A€MEHTOB B CTPOMe CepAeYHOM Mbimmpbl I3pect-
HO, YTO SHAOTEAMH ABASETCA LIEHTPAABHBIM 3BEHOM B Pa3BUTHH,
TeYeHHH U HCXOAE BOCTIAACHNS, THIIe OTBETHOM PeaKIMK Opra-
HU3Ma Ha Hero [ 16]. PAHHMME MCCAGAOBAHUAMMU OKA3aHO, 4TO
TpY TIOTAAAHUH TIPOMBIIIACHHOM IIBIAML B ABIXAaTEABHYIO CHCTEMY
MMEHHO MaKpO(ary ATKIX C He3aBepIIeHHbIM GarouTo30M Ha-
YMHAIOT BbIPAbaTHIBATh BOCIIAAMTEABHBIE LIUTOKHHDI, aKTHBUPY-
I0IKe pHAeXamuil sHA0TeAwi! [ 17]. KaeTku nuTHMDI M BO3-
AEHCTBHI AI060TO TTOBPEKAAIOIIEr0 $aKTOPa 3AITYCKAIOT KACKaA
BOCITAAMTEABHBIX PEaKIUi, CBOOOAHOPAAUKAABHOE OKICAEHHE,
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IIPOAYLIUPYIOT MEAUATOPI BOCIIAAECHHS], CIIOCOOCTBYIOT MUIPa-
ITUU KACTOK IMMYHHO} CHCTeMbl, BBICTYTIAS! CBA3YIOIIMM 3BEHOM
MEXAY Pa3AMYHBIME OpTaHaMH, TIPU 3TOM aKTUBUPYeTCS BCS 9H-
AOTeAMaAbHAs CHCTeMa opranusma [ 18,19].

PaspuBaromuecs B pe3yAbTaTe BOCIIAACHHA H3MEHEHHUS 9H-
AOTEAHS COCYAOB BAUSIOT Ha PEOAOTHYECKHUE CBOMCTBA KPOBH,
I'eMOCTa3, IPOLIECChI ITepy3HHu M FeMOTKaHeBOro obmeHa [20].
B sxcnepumeHTax c mepBoit HeAeAH OTMEYAAUCH NPU3HAKU
TIOAHOKPOBHS COCYAOB BCEX OPTaHOB, MECTAMH HEPAaBHOMEPHO
BBIPAXXEHHOTO, C Pa3BUTHEM IePHBACKYAIPHOro oTeka. CTpyk-
TypHble M3MEHEeHHs COCYAMCTOM CTEHKH ITI0A BO3AeHCTBHEM
MeAHaTopoB BocraseHuss, MMPs Taioke IPHBOAMAHM K HApyIIIe-
HHIO ee IPOHKIJAEMOCTH, YTO B CBOIO OYepeAb 00YCAOBAUBAAO
dopMupOBaHUe TaKUX U3MEHEHHH, Kak IepUBACKYASPHBIH OT-
K, AuaTleAe3Hble KPOBOM3AMSHMSA, MUTPALIMA MMMYHOKOMIIe-
TEHTHbIX KACTOK Yepe3 CTEeHKY I'eMOAMHAMUYIECKHX CTPYKTYP,
TMAA3MaTHYeCcKoe MPONUTHIBAHKE, PA3BUTHE THAAMHO32, CKAe-
PO3a MepUBACKYASPHBIX 30H, a TAKOKe CTEHKHM CAMHUX COCYAOB.

Iporpeccupyromue MoppoAoriieckrie H3MeHeHH s, PasBH-
BaroIuecs Ipu AAuTeAbHOM Bospeiictsuu YIIII, BeposTHo, mpu-
BOASIT K AOTIOAHHTEABHOM MPOAYKITUU MEAUATOPOB BOCIIAACHHS,
CBOOOAHBIX PAAMKAAOB U APYTHX LIAPKYAHPYEOLIUX MOAEKYA, CIIO-
COOCTBYS yCyTyDAeHIIO PasbasaHCHpOBKH romMeocrasa. [Toxasan-
HOe (pOPMMPOBAHIEe ACTeHepPaTUBHbIX M3MEHEHHH SHAOTEAUS Ha
GoAee TMO3AHIX CPOKAX IKCIIEPUMEHTA YKA3BIBAET HA TO, YTO ATH
KAETKU B KOHEUHOM HTOTe CaMH CTAHOBSITCS MHUIIEHBIO Hecha-
AAQHCHPOBAHHOTO KOAMYECTBA AAHHBIX (PaKTOPOB, YTO BTOPUIHO
yCyrybAsieT TedeHue IpOLieCca, AeAast eTo HeobparumbM [ 19].

BriBoabI:

1. Pesysvmamot nposedenozo uccedo8anus noKasa, 4mo
Mopporozuseckue usmenenus cepdenHol MotiLbl U KPOBEHOCHbIX
€0cy008 SBASIOMCS CUCIEMHDIM OTBEIMOM 0P2AHUIMA HA OAU-
meAvHoe 80bIxaHUe Y20AbHO-NOpoOHOT noiau. Hapywenus paseu-
BAIOMCA C MOMEHINA B030eiiCIeUs N08pexcdauye2o $axmopad, 8
CBA3U C HeM UX MONHO PACCMAMPUBAMb KAK 00HO U3 NPOSBAEHUI
NHEBMOKOHU034, A He NO30HE20 €20 OCAOHCHEHUS.

2. Ha pannux cpoxax sxcnepumenma (1-3 nedeau) 6 cep-
dentHoil MblUle ONbIMHBIX HUBOMHBIX OMMEHAEMCS PA3BUmMuUe

Brief report

Puc. 3. Mopdosornueckne u3mMeHe-
HHS B COCYAQX OPraHOB IIPH 3aTPaB-
Ke YTOAbHO-TIOPOAHOH mbiabo (12
HeAeADb), OKPacKa reMaTOKCHAMH-30-
3HHOM, THKPOQPYKCHHOM IO METOAY
Bau I'msona; x400, x1000

Ipumevanus: 1 — moAHOKpoBHe,
2 — runepTpous TAAAKOMBIIIEYHbIX
KAETOK MeAUH, 3 — 9HAOTEAHO03, 4 —
THAAMHO3, S — CKA@pO3 CTEHKH COCYy-
A3, 6 — mepuBacKyApHbI $puOPO3,
7 — mepUBacKyAspHas AUMPOIUTAP-
Has HHQUABTPAIIUL
Fig. 3. Morphological changes in the
vessels of organs when priming with
coal-rock dust (12 weeks), staining
with hematoxylin-eosin, picrofuxin
according to the van Gizon method;
x400, x1000.

Notes: 1 — plethora, 2 — hypertrophy
of the smooth muscle cells of the media,
3 — endotheliosis, 4 — hyalinosis, 5§ —
sclerosis of the vessel wall, 6 — perivascular
fibrosis, 7 — perivascular lymphocytic
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TToukn

dudpysHoii beax08oti ducmpoPuu KapoUOMUOYUMOs ¢ BbpaseH-
HbLM YMOAEHUEM HEKOMOPBIX BOAOKOH 3 CHEM 2unepmpoduu
KAemOK. YeeAuHeHue cpoKos 3ampasku npusooum x npozpeccu-
POBAHUIO NAMOAOUHECKUX USMEHEHUT], NOBLIULENII0 ANONMOMU-
ecKOtl AKMUBHOCINIL KAEOK U HAKONAEHUIO 2PAHYA AUNOPYCYUHA
8 NEPUHYKACAPHOTL 30HE, 4 MAKIHE POPMUPOBAHLIO AMPOPUHECKUX
nospexcdenuii 8 moiueunoii mxanu. K 12-ii nedese sxcnepumenma
8 cepOeunotl mbiuue passusarmcs oudPysmolii Kapouockrepos,
BLIpAICEHHAS JUCpOPus Kapuomuoyumos ¢ Ppazmenmayueii
U MUOYUMOAUIOM OTHOEABHBIX YHACIKO08 MbIUUEHHDIX BOAOKOH.

3. Aaumenvtoe 80vixanie y20AbHO-NOPOOHOT HbAL 00YCA06-
AuBAEm NOCMYNAMeAbHOE PA3BUMUE 6 CIEHKE KPOBEHOCHBIX CO-
cy008, 0OHOMUNHBLX NAMOAOZUHECKUX U3MeHeHUTI 8 6ude IHOOMe-
Au034, QuPPysoli 2unepmpoPuis 2AA0KOMbIULEHHO20 KOMNOHEHMA
MeOUALLHO20 CAOSL U NEPUBACKYAIPHO20 Pubpo3a Ha Pone Bbipa-
HCEHHDIX MUKPOYUPKYASIMOPHDIX PACCMPOTiCME.
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