AHHoTanus. 3a nociegnue 250 JieT - ¢ Tex MOop, Kak MPOMBIIIJICHHAsS
PEBOJIIOIMSL YCKOPHJIA TIPOIIECC BHIOpOCA 3arps3HSIONIMX BEIIECTB, KOTOPBIM 0
T€X MOP OTPAaHUYMBAIICS BHYTPEHHUM HUCIIOIb30BAaHUEM TOILUIMBA (MUHEPATBHOTO U
PaCTUTENILHOTO) M TIEPUOJIUUYECKUMU BYJIKAHWUYECKUMHU BBIOpOCAMU, 3arps3HEHUE
BO3/lyXa MPUCYTCTBOBAJIO B Pa3IMUHbIX KOHIeHTpauusax. Ceroaus npumepHo 50%
JI0JICH B MUpPE KUBYT B TOPOJIaX, IMOJBEPratOTCs BO3JACHCTBHUIO Bce 00J1€€ BICOKMX
YPOBHEH 3arpsi3HUTENICH BO3AyXa. DTO HECHUCTEMATHYECKUM 0030p pasziuyHbIX
TUTIOB U MCTOYHUKOB 3arps3HEHUS BO3AyXa, a TAKKE PECUPATOPHBIX 3PHEKTOB,
CBSI3aHHBIX C BO3JCHCTBHUEM TaKUX 3arps3HUTEIICH.

XPpOHHYECKOE BO3JCUCTBUE 3arpsi3HUTENICH BO3JyXa HE TOJBKO BBI3HIBACT
JIEKOMITCHCAIIUIO PaHEE CYIIECTBOBABIIMX 3a00JIEBaHUM, HO TAKKE YBEIMYHUBACT
YUCIIO HOBBIX ciiydaeB actMmbl, XOBJI u paka Jerkux paxe B CEJIbCKOM
MECTHOCTHU. 3arpsI3HUTENIM  BO3JlyXa B HACTOSIIEE BpEMSi KOHKYPUPYIOT C

Ta0a4YHBIM JBIMOM KaK BEIyIIUM (PAaKTOPOM PUCKa ITUX 3a00JIEBaHUIA.

KJIIO‘IeBbIe CJIOBA: AbIXAaTCJIbHAs CI/ICTeMa; 33Fp$I3HCHI/Ie BOSI[YXa; 60 °3Hb
H &V Mot @6 d-ctalml e )6k
[ |

nmyTe

Over the past 250 years-since the Industrial Revolution accelerated the
process of pollutant emission, which, until then, had been limited to the domestic
use of fuels (mineral and vegetal) and intermittent volcanic emissions-air pollution
has been present in various scenarios. Today, approximately 50% of the people in
the world live in cities and urban areas and are exposed to progressively higher
levels of air pollutants. This is a non-systematic review on the different types and
sources of air pollutants, as well as on the respiratory effects attributed to exposure
to such contaminants. Aggravation of the symptoms of disease, together with
increases in the demand for emergency treatment, the number of hospitalizations,
and the number of deaths, can be attributed to particulate and gaseous pollutants,
emitted by various sources. Chronic exposure to air pollutants not only causes
decompensation of pre-existing diseases but also increases the number of new

cases of asthma, COPD, and lung cancer, even in rural areas. Air pollutants now



rival tobacco smoke as the leading risk factor for these diseases.

Keywords: respiratory system; air pollution; pulmonary disease, chronic
obstructive; asthma; respiratory tract infections.

Beryniienue

XOTs TOCHEACTBUS 3arps3HEHUs OBLIM ONMUCAaHBl C AHTHYHBIX BPEMEH,
3arpsi3HEHHE HA4Yajo OKa3bIBaTh CEPHhE3HOE BIIMSHUE HA HACEIICHHE C HavdajioM
IPOMBIIICHHON peBoitoluU. beicTpast ypOaHuzanusi, HaOnrogaemass BO BCEM
MUpE, MPUBEJIa K 3HAYUTEIHHOMY YBEIUYCHHUIO TTOTPEOICHUS YHEPTUN U BHIOPOCOB
3arpsI3HSAIONIMX BEIIECTB OT CTAllMOHAPHBIX MCTOYHHUKOB COKUTAHHS HMCKOIAeMOTO
TOTUTMBA, TAKMX KaK MPOMBINIJICHHOCTh, U OT MOOWIIBHBIX HCTOYHUKOB, TAKUX KaK
aBromoOunu. B Hacrosmee Bpemss mpumepHo 50% mromelt B MUpe KHBYT B
ropoJiaXx M IMOCENKaxX TOpPOJICKOTO THIA U TIOJBEPTalOTCS BO3JCHUCTBUIO BCe Ooiee
BBICOKOIO YPOBHS 3arpszHuteneil Bo3ayxa [1]. Jpyras moinoBuHa, 0COOCHHO B
Pa3BUBAIOIIMXCS CTpaHaX, MCHOJIb3YeT TBEPJIOE TOIUIUBO, IMOIYYEHHOE U3
oromaccel (JApeBeCHMHAa, JIPEBECHBIM yTojb, CYXOM HABO3 JKUBOTHBIJ U

HaY M HbIE-CHa T -

Ka4CCTBC HMCTOYHHUKA OHCPIUM I IMPUTOTOBJICHHA IIWIIH,

ocsemienus [ 1, 2].

N3-3a OONBIION MJIOMIATM KOHTAKTAa MEXKIY IMOBEPXHOCTHIO JBIXaTEIhHOU
CUCTEMBl W OKpPYXKAIOIIEW Cpeoll KadecTBO BO3JyXa HANpPsIMyIO BIMSET Ha
3J0pOBbE  JIBIXATENbHBIX NOyTed. KpomMe TOro, 3HAUYUTEIBHOE KOJIUYECTBO
BJIBIXa€MbIX 3arpsS3HAIOLIMX BEUIECTB IOMA/IA€T B CUCTEMHYIO LIUPKYJISIIUIO YEPE3
JIETKME W MOJXKET OKa3blBaTh BPEIHOE BO3JICHCTBHE HA Pa3JIMYHBIE OPTraHbl M
cucremsl [3].

['moGanbHbIE OLEHKH TTOKA3bIBAIOT, YTO BHEIIIHEE 3arpA3HEHUE OKPYIKAIOIIeH
cpeabl (Hapy»KHOE 3arps3HEHUE) BbI3bIBACT 1,15 MUIIMOHa cMepTeil BO BCEM MUpPE
(4TO COOTBETCTBYET MOYTH 2% OT OOIIEro Yuciia CMEpPTeil) U SBISETCS MPUIUHON
8,75 MUJUTMOHOB CJIy4aeB MHBAJIUU3AIIAN, TOTJIa KaK 3arpsa3HEHUE BHYTPU JOMOB
BBI3BIBAET MPUMEPHO 2 MIUIMOHA CiIy4daeB MpexaeBpeMeHHoil cmeptu [S]. Ilo

OLICHKC BCGMHpHOP'I opraHu3anuu 3J1paBOOXPaHCHUA BpaSI/IJ'II/IH, 3arpA3HCHUC



Bo3ayxa spiserca npuunHo moutu 20 000 cMepreid B roa, 4ro B MATh pa3s
IPEBBIIAET OLEHOYHOE YHCIO CMEpPTel OT 3KOJOTMYECKOro / MacCUBHOTO
KypeHHUsi, a 3arpsi3HEHUE BO3Jyxa BHYTpH mnomemieHuil npuBoaut k 10 700
cMepreii/rox [4, 5].

AHAJIHU3 COBPEMEHHBIX HCTOYHHKOB

3arpsizHeHme BO3/1yXxa: HCTOYHUKH, MeCTO  JeiiCTBUA "
naTo(pu3noJIorus

3arpsi3HeHHE BO3/yXa MpeacTaBiisieT coboil cmech TBepAbix yactull (TH) u
ra3oB, BbIOpachiBaéMbIX B arMochepy B OCHOBHOM IPOMBIIUICHHBIMU
OpEeANPUSTUIMH, aBTOTPAHCIIOPTHBIMU CPEACTBAMHU U TEPMOIJICKTPOCTAHIIUAMHU, A
TaK)Ke B pe3yJbTaTe CXKUTAHHS OMOMACChI M MCKOIAEMOT0 TOILIMBA. 3arps3HUTENN
MOTYT OBITh KJIACCH(UIIMPOBAHBI KaK IMEpPBUYHBIE WIJIM BTOpHUYHBIE. [lepBuuHbIC
3arpsi3HAIONINE BEIIECTBA NOMANAI0T HEMOCPEACTBEHHO B aTMoc(epy, TOraa Kak
BTOPUYHBIE 3arpsi3HSIONIME BEIIECTBA BO3HUKAIOT B pE3YyJIbTaTe XUMHYECKHUX
pEaKLMM Cpeau NEPBUYHBIX 3arPS3HUTENCH.

HAVHHbIS~C+a T

BC MU IIPUPOAJOOXpPaHHBIMHM BCAOMCTBAaMHU BCCTO MHpPaA, SABIIAIOTCA OKCHUIBI
2

azora (NO, wmu NOy), neryuue opranudeckue coeauHenus (VOCs), oxcun
yriepoaa (CO) u nuokcupa cepol (SO;). OqHUM U3 TPUMEPOB BTOPUYHOIO
3arpsi3HuTensa sBiseTcss 030H (O;), 0Opa3oBaHHBIA B PE3yJbTaTe XUMUYECKOU
peakiuu, BbI3BaHHOW  QorookucnenuemM JIOC u  NO, B  HOpUCYTCTBUH
yIbTpapHrOIETOBIX Jy4eil COMHEYHOro cBeTa [6, 7].

Haubonee nzyueHHbIM 3arpsizHuTeseM spisiercsi PM, KOTOpbIil MOXKET OBITH
NEPBUYHBIM WM BTOpUYHBIM. OH BapbUpYyeT MO KOJIUYECTBY, pazMepy, Gopme,
IUIOLIAAN TMOBEPXHOCTH M XUMHUYECKOMY COCTaBy B 3aBUCUMOCTH OT MecTa
MPOM3BOJICTBA U UCTOYHUKA BBIOpOCOB. Bpegnoe Bo3zeiictBue TU Ha 310poBbE
YeJoBeKa 3aBUCUT OT pazMepa TU u xumMuueckoro cocraBa. MHOTOYMCICHHBIE
XUMUYECKHE KOMIIOHEHTHI PM  BKIIOYAIOT AP0  AJIEMEHTapHOro  WIIU

OpTraHUYECKOTO YTJIEepOo/ia; HEOPraHUUECKUE COCIUHEHHUsI, TaKue Kak Cyiab(darsl U



HUTPATBL, OKCUJIBI IIEPEXOJHBIX METAJIJIOB; PACTBOPUMBIEC  COJIU; OPraHUYECKUE
COCMHECHUA, TaKUE€ KaK IMOJIULIHUKINYECKAE apOMAaTUUYECKHUE YIIIEBOAOPOIbL; U
OMOJIOTHYECKUE MaTepuajbl, TAKUE KaK MbUIbIA, OAKTEpHUH, CIOPHI M OCTAHKHU
*KUBOTHBIX. Ha  ocHOBe  o00mero pasmepa  B3BEUIEHHbIX yactull PM
KJIACCU(ULMPYIOTCA CIEAYIOIMM 00pa3oM: COCTaBIIAIONIME YACTHIBI AUAMETPOM
10 30 MKM; cocTaBisifoIIME 4YacTUlpl auametpom meHee 10 MM (PM oy wim
BIbIXaeMasi (hpakiivs); COCTABISIONINE YACTHUIIBI JUAMETPOM MEHee 2,5 MKM
(PM , 5 nnn menkuit PM); u cocTaBisitomine 4acTulbl JuameTpom MmeHee 10 HM
(TY ,; nmm ynsTpagucnepcHsie TH) [6, 7].

Kak 3arpsi3HuTe/ 1M BO31yXa BJUAKOT HA AbIXaTEJIbHYI CUCTEMY
beiio  mpemiokeHo  HECKOJbKO  MEXaHW3MOB Uit  OOBSCHEHUS
HEOJIaronpUsTHOro BO3CHUCTBUSA 3arpsi3HUTENEH BO3tyxa. Hanbonee
NOCJIEIOBATENIbHOE U HaubOJIee PacIpOCTPAHEHHOE OOBSICHEHUE COCTOUT B TOM,
YTO MPU KOHTAKTE€ C JBIXaTEJIbHbIM JIUTEIMEM BBICOKME KOHILICHTPALUU
UTENIC U ITPOQKCUJAHTOB B 3arpd3 arolley CpeapL, Ta K
HAYHBIS-CTATEI P

BBI3BIBAIOT 06p330BaHI/Ie CBO6OI[HI>IX PadruKaJIOB KHCJIOpOJda M a30Ta, KOTOPEIC, B

CBOIO  OuYepellb, BBI3BIBAIOT  OKUCIWTEIBHBIA CTpECC B  JbIXAaTEJIbHBIX
nyTsax. J[pyrumu crnoBaMM, YBEJIMYEHHE CBOOOJHBIX PAIUKAIOB, KOTOpHIE HE
HEUTPAIN3YIOTCA AHTUOKCUJIAHTHOM 3allUTOM, WHULUHUUPYET BOCIAIUTEIbHBIN
OTBET C BBICBOOOXKJICHHEM BOCIAIUTEIbHBIX KJIETOK U MEIUATOPOB (ILIUMTOKHWHOB,
XEMOKHMHOB U  MOJIEKYJ  aAre3uu), KOTOpble JOCTUTAlOT  CHCTEMHOIO
KPOBOOOpAIIIEHHS], YTO MPUBOJUT K CYOKIMHUYECKOMY BOCIAJIEHUIO, KOTOPOE HE
TOJBKO OKAa3bIBAET HETaTHMBHOE BJIMSHUE HA JIBIXaTEJIbHYI0 CUCTEMY, HO TaKXe
BBI3BIBACT CUCTEMHBIC d(PdeKTsI [6, 7].

BocnpuumyuBbie rpynnbl

Jemu

JleTh O4YeHb YYBCTBHUTENBbHBI K 3arpsA3HCHHIO  BO3]yXa. MUHyTHas

BEHTWJISILMA Yy JIeTEed BbILIE, YEM Yy B3pPOCIbIX, IOTOMY YTO JIETU MMEIOT Ooliee



BBICOKHH 0a3aibHbIN ypOBEHb META00IM3Ma U YYaCTBYIOT B OOJIbINeH (PU3NIECKOn
aKTUBHOCTH, Y€M B3pOCIbIE, a TakXKe IMOTOMY, YTO JETU HPOBOIAT OOJbliIe
BPEMEHU Ha OTKPBITOM BO3AyXe, yeM B3pocible. Mcxoas u3 Maccel Tenna, o0beM
BO3/lyXa, MPOXOSIINNA Yepe3 JbIXaTeabHble MyTH PEOCHKA B COCTOSTHUU TOKOS, B
ABa pa3za Oousbllle, YeM Yy B3pOCIOrO 4YEJIOBEKA B  aHAJOTUYHBIX
yCIIOBUSIX. BbI3BaHHOE 3arpsi3HUTENIIMU  pa3/ipak€HUE, BbI3bIBAIOIIEE CIIa0bIN
OTBET Y B3pOCIIbIX, MOKET MPUBECTH K 3HAUUTENbHON 00CTpyKIMu y aereir. Kpome
TOTO, TOT (haKT, YTO UX UMMYHHAsI CUCTEMa Pa3BUTa HE MOJIHOCTHIO, YBEITUUUBACT
BEPOSITHOCTh PECIUPATOPHBIX HHpeKIui [6, 7, 9].
IHoscunvie 1100u
[loxxunple  MIOAM  TOJABEPKEHBI  HEOJArONPUATHBIM  MOCIEICTBUSAM
BO3JICHCTBUSI 3arpsi3HUTENICH BO3/yXa, MOTOMY UYTO y HUX MeHee 3(P(deKTHUBHAs
UMMYHHas cucremMa (MMMYHOCTApEHUE) U IPOrPECCUPYIONIEe CHUKEHNE PYyHKINN
JIETKUX, YTO MOKET MPUBECTU K OOCTPYKIIMHU JIbIXaTEIbHBIX IMyTEH U OTPaHUYEHUIO
¢usnueckux Harpy3ok. Habmionaercs cHUKeHUe MOAATIMBOCTU IPYJHOU CTEHKU U

HaYHHbIE~CHa-Foidy

BBIITOJIHCHU JAbIXaTCIbHBIX I[BI/DKGHI/IPI TaKIXKC

(YyHKUMOHAIBHOCTU cucTeM OpraHoB [10].

Juya c ysce cywjecmeyrouumu XpoHuyeckumu 3a00,1€6aHUAMU

Tperess Hambonee BOCIPUUMYMBAs TPYMIA, HE3ABUCUMO OT BO3paCTa,
BKJIIOYACT JIMI[ C paHEe CYyIIECTBOBABIIMMH XPOHUYECKUMHU 3a00JIEBaHUSIMU,
MOpaXAIOIIMMU TJaBHBIM 00pa3oMm JawixareibHyo cucremy (actmy, XOBJI u
¢ubpo3) wnM cucteMy  KpoBooOpauieHus (apuUTMHUIO, THUIEPTOHUIO U
UIIEMUYECKYI0 OOJIe3Hh CepJlla), a TakKKe C XPOHUUYECKHUMH 3a00JICBaHUSIMHU,
TaKMUMH KakK JIna0beT U KoJlareHoBble 3a0oneBanus [3].

I'enemuueckasn eocnpuumuusocms

[Tponykmust cBOOOJHBIX paguKaioB M MHAYKLHUS BOCHAIUTEIBHOIO OTBETA
3arpsi3HSIONIMMHU  BEIIECTBAMH B JIBIXaTeNbHOW  CHUCTEME MOTYT  OBITh
HEUTpanu30BaHbl AHTHOKCHIAHTAMH, TMPUCYTCTBYIOIIUMH B BOJHOM  CJOE,

BBICTHJIAIOIIEM DPECIHUPATOPHBIA SMUTETUN - TiiyTaTHOH-S-TpaHchepaszon (GST),



CYNEepOKCHUITUCMYTa30#, KaTana3oi, TOKodepoysoM, acKOpOMHOBOW KHUCIOTOU
[11]. N3 aHTMOKCHIAHTOB, MPUCYTCTBYIOIIMX B pecnupaTopHoM snurennn, GST
cuuTaeTcs HamOoJee BaKHBIM [11] u mpencTaBieH TpeMsi OCHOBHBIMH KJIacCaMu
dbepmentoB: GSTM1; GSTP1; u GSTTI [11].

[Tonmumop¢usmel B reHax, koaupyroomux ¢pepmentsl cemeiictBa GST, moryT
U3MEHATh SKCIPECCHIO WIM (PYHKIHMIO 3THX (DEPMEHTOB B TKaHU JETKOIO U
IPUBOJIUTH K PA3IUYHBIM PEAKIMSIM Ha BOCIAJICHUE U OKUCIUTENbHBIA CTPECC W,
CIIeIOBATENIbHO, K  TOBBIIICHHOM  TMOJBEPKEHHOCTH  HEOIaromnpusTHBIM
BO3JEUCTBUAM 3arpsi3HUTEned Bo3ayxa [l11]. MccrmemoBanusi, NpOBEIAEHHBIE B
Mekcuke, Mokas3anu, 4To JeTH ¢ ACTMOM C JAEJIEHUOHHBIM MOJIUMOP(HU3MOM T€HOB,
komupytomux  ¢epmentst GSTMI1  uw  GSTP1, wuMewT NOBBIIIEHHYIO
BOCIIPUUMYHUBOCTh K Bo3aerctBuio Oj , Ipu4YeM aTa MOBBIIIEHHAA
BOCIIPUMMYHMBOCTh XapaKTEPU3YETCs YBEIMYEHHWEM OMOMAapKepOB BOCIAJICHUS B
HOCY, CHUKEHUEM ITMKa BbIJI0OXA U yCWIIEHHEM OJbIKH [12, 13].

Bausinue 3arps3HAIOIIMX BelIECTB HA AbIXaTeJIbHYI0 CHCTEMY
HaYHHite=ttd [ bIA
|

NUJEMUOJIOTHYECKHE  HMCCIIEJOBAaHUS  IOKa3ad, 4TO o37€eicTBre
ra3oo0pa3HbIX 3arpsa3Hsomux BemecTB U TY acconuupyercs ¢ 0osee BBICOKOU
YacTOTOM CHMITOMOB 3a00JIEBAHMI BEPXHHUX JbIXaTENIbHBIX IyTE€H, TaKUX Kak
pUHOpes, 3aJI0)KEHHOCTh HOCAa, Kalllelb, JAPUHIOCIa3M U AUC(YHKIHS TOJI0COBOM
ckinaaku [20], ¥ CUMIITOMOB HMXKHUX JbIXaTEIbHBIX IMYTEH, TAKUX KaK Kalllellb,
OJNIbIIIIKA, OCOOeHHO Yy geret [21]. DTo BO3mEHCTBHE TakkKe CBSI3aHO C
YBEIMYECHUEM Kallld U OJBIIIKA y B3POCIBIX C XPOHUYECKUM 3a00JeBaHUEM
JIETKUX U Y 3J0POBBIX B3pOCIbIX [21].

Bnuanue na gpynxyuro nezkux

Jlerounasi pyHKIMS SIBISETCS BaXKHBIM MAPKEPOM BO3JICUCTBHS 3arpsi3HEHUS
BO3/lyXa Ha HaceleHHe, a TaKXe SBISIETCS paHHUM, OOBEKTHBHBIM U
KOJIMYECTBEHHBIM ~ MPEAUKTOPOM KapAHOPECIUPATOPHONH 3a001€BaeMOCTH U
cMepTHOCTU. MccnmenoBaHnsl MOKa3aM  OCTPOE U XPOHHUYECKOE  BIIMSIHUE

3arpsA3HAIINKUX BCIHICCTB HA CI)YHKI_II/IIO JCTKUX Yy ,HeTeﬁ, IMOAPOCTKOB, 3A0POBLIX



B3POCIIBIX U JIIOJIEH ¢ peCIUPAaTOPHBIMU 3a00JI€BaHUAMH B aHaMHe3e [6, 7.

Ipgexmui, ceazannbvle ¢ oOcmMpvim 8030elcmauem

Uanr wu coaBrT. [22] uccneqoBaiud  BIUSHUE W3MEHEHHM  CYTOYHBIX
koHueHTpamuit TY 1y, SO,, CO u NO, Ha nerounyto ¢yHkuo y 2919 yyammuxcs B
Bo3pacte 12-16 net B ropoxae Tai0ai, TaliBanb. YBenuuenue konmeHtpaiuu CO
Ha 1 Mkr/m? 06110 cBsi3aHO co cHmkenneM FVC na 69,8 mu (JIU 95%: ot -115,0 o
-24,4) u camwxennem ODB; Ha 73,7 mu (AU 95%: ot -118,0 mo -29,7), c abdexrom
3afepKKd B 1 1eHb. YBennuenue koneHrpamuu SO, Ha 1 MKr/mM3 OBLIO CBSI3aHO C
ymenbiienueM FVC na 12,9 mn (95% HAU: ot -20,7 no -5,1) u cHuWKeHUEM
FEV, na 11,7 mn (95% JU: ot -19,3 no -4,2) takxke ¢ rdpdexrom 3anepxku B 1
nenb. Bapuanuu Oz u PMj KoHIleHTpanuii  1oka3ainud  HEOOJIBIIYI0, HO
3HAYUTEINIbHYIO oTpuliaTenbHyto cBsi3b ¢ FVC u FEV| B neHb BO31€MCTBUS.

Hccnenosanne, npoBeneHHoe B JIOHOOHE, AHIUINSA, CPaBHWIO IAPAMETPHI

byHKIMU Jerkux y 60 B3pOCIBIX € JETKOW WM YMEPEHHOM acTMOM B IBYX pa3HbIX

HaYSHBIE=CIATEI P

JIBYX4acoBOM mporysku uepe3 [ladag-mapk (ropoackod mapk). Ha momeHt
uccienoanus ypoBHu TH, s u NO, 6bun cooTBeTcTBeHHO B 3,0 M 6,5 pa3 Bble
Ha Okcdopa-ctpur, uem B [aiin-mapke. [Tocne nporynku Ha OKCHOPA-CTPUT U B
laitn-napke npousonuio camxenue FEV| na 6,1% (p = 0,04) u canxenue FVC Ha
5,4% (p = 0,001) coorBeTcTBeHHO [23].

Dppexmui, cesa3anHble ¢ XPOHUUECKUM B030€UCMBUEM

laynepMan U coaBT. IPOBEIU MNPOCIEKTUBHOE HCCIEIOBAHHE C y4aCTHUEM
1759 nereit B Bo3pacte 10-18 nmer B 12 paitonax B Kamudopuuu, CIIA, c
paznmuuebiMA  ypoBHAMU NO,, mapoB kuciorel, TY,sH 31EMEHTaApHOIO
yraepoaa. [locne ydera cmemmBaromux (akTopoB aBTOPHI OOHAPYXKHIH, YTO Y
JeTel, MpOoKUBAIOIIKUX B pailoHax ¢ 0oJiee BHICOKUMHU YPOBHIMU conepxkanus TY B
OKpYy>Karollel cpene, Habmonanoch 3HauuTenbHoe cHkeHne ODB; (mpumepHO

Ha 100 Mu1) MO CpaBHEHHUIO C AETbMU, MPOKUBAIOIIMMHA B MEHEE 3arpsA3HEHHBIX



paioHax. Dpdekr ObUT 3HAYUTENBHBIM Jaxe Yy JeTedl 0e3 OpoHXuaIbHOU
act™bl. [lonsa pereit ¢ O®B; <80% B Bo3pacte 18 sier Obuta B MATH pa3 BhIIIE B
Oosee 3arps3HEHHBIX palioHaX, 4eM B MEHee 3arpsi3HEeHHBIX (cpegHuil PM; s
KoHmeHTparuu 29,0 Mxr/m? u 6,0 MKr/M? coOTBETCTBEHHO) [24].

Te xe aBTOpbl HccneoBad (QYHKIUIO JIETKHX Yy 3677 dYenoBek, 3a
KOTOPBIMH HaOJIOJaM B TeueHue 8-yieTHero mnepuojaa (B Bozpacte or 10 mo 18
jeT) u koTopskle xwin B npeaenax 500 m wian 1500 M OT AOpOTH ¢ UHTEHCUBHBIM
nBkeHueM. B Bo3pacte 18 ner moapocTKH, XKUBYIIME OIUXKE K JOpOre C
WHTEHCUBHBIM JBIDKEHHEM, TpojeMoHctpupoBanu aedurut FEV;B 81,0 min u
nepuuut FEF B 127,0 mn/c uro Ha 25-75% O0bIIe IO CPABHEHUIO C TEMH, KTO
JKUBET Jajibllie OT J0oporu [25].

B nepekpecTHOM uccien0BaHMM, IPOBEIEHHOM B ['epMaHUM, OIEHUBATIOCH
coctosinue 2593 sxeHmuH (cpeanuil Bo3pact 54,5 roga) B 7 peruoHax. YpoBHU

NO; u PM,( noka3zayin 3Ha4uTeNbHBIC OTpHUllaTeNbHbIe acconuanuu ¢ FEV, FVC

é Vi[EV H JTHO JIN4C émrw PM,( Qb1 13 0
H KreM 1 bléﬂzemt \% Hb) ) inp
yBenuuenun NO; Ha 16,0% mnaomoganocs 4,0 % cuHmwkenne OB u 1,0%

camwkenue OB,/ FVC [26].

[IpocniekTBHOE HCCenoBaHue, NpoBeneHHoe B llIBenuapuu, OLEHUBAIO
4742 B3pocinbix B Bo3pacte ot 18 1o 60 net B 8 paitonax 3a 11-nerauit nepuon. 3a
NepuoJ HKCCIIeOBaHUS HaOJI0IaIOCh CpeHee CHIDKeHHE YpoBHSI PMoHa 5,3
MKT/M3 . CHIDKEHHE — cpenHeronoBoi konmenrpauud TU;y, wa 10  Mkr/m3 6b110
CBSI3aHO CO CTAaTUCTHUYECKU 3HAYMMBIM CHUKEHHEM TOJOBBIX TEMIIOB CHUKCHUSA
O®B; (Ha 9%), O®B (na 16%) u O®B,;/ FVC (na 6%) [27].

3acpaznenue u OponxuanvHaAA acmma

ONUIEMHUOJIOTHYECKUE u TOKCHUKOJIOTUYECKUE HCCIIeI0BaHUS
MPOJIEMOHCTPUPOBAIIA CBS3b MEXJY 3arpsi3HCHHEM BO31yXa M OpOHXHAIbHOU
actMol [21]. 3arpsA3HuUTENU BO3AyXa CBSI3aHBI C YBEJIMUYECHUEM YHUCIA MOCEHICHUMN

Bpada H FOCHI/ITaJ]I/I?)aIII/Iﬁ B CBA3U C OCTPBIMHU IIPUCTYIIAMU ACTMbI, 4@ TAKXKC C



YBEJIIMYCHUEM  OJBIINIKA HA  BBIJIOXE, PECOUPATOPHBIX  CHMIOTOMOB |
MCIIOJIb30BAHUEM CIIacaTeIbHbIX JeKapcTB [21].

PacnpocTpaHeHHOCTh OpOHXHMAIBHOM aCTMbl YBEIMYHIIACH BO BCEM MHUPE,
O0COOCHHO B BBICOKOMHAYCTPUAJIbHBIX TOPOJACKUX paiioHaX. [IpocriekTuBHBIC
UCCIIEJIOBAHUSI TOKA3bIBAIOT, UTO BO3JCUCTBUE 3arps3HUTENICH BO3JyXa MOXKET
MPUBECTU K PA3BUTHUIO HOBBIX CllydyaeB acTMbl. OJHUM H3 TPUMEPOB OSTOIO
SBJISIETCS. 3HAUUTENIbHOE yBelnueHue 3abosjeBaemMocTu actmoil B Kurtae mocie
HEJJABHETO CKayKa B MPOMBIILUICHHOM Pa3BUTUU U, CIEJ0BATEIbHO, 3HAYUTEILHOM
YBEJIIMYCHUU KOHLICHTPAIIUK 3arps3HAIOIINX BEIIeCTB [28].

Dppexmui, ceazannble ¢ OCMPBLIM B030eUcCmEUem

B Adwunax, onmHa TrTpymnma HCCIeIOBaTENICH paccMOTpesia  OCTphIC
nocnencTeusa Bozaeicteust TH g u SO, Ha KOTUYECTBO BHI30OBOB CKOPOM MOMOIIM K
JeTsIM U noapocTkamu B Bo3pacte 0-14 net B nepuoa mexay 2001 u 2004 rogamu.

VYBenuuenue ypoBaeit PMjpu SO, Obul0  CBSI3aHO C  yBEJIMYEHUEM  UHCIIA

MIOCEIICHUM, CBSI3aHHBIX ¢ acTMOM, Ha 2,2% (95% : 0,1-5.1) u 6,0% (95%W/1U:
HaY HbIE-CTATHU.

CCIIEIOBAHUE C YYAaCTHUEM JETEW U MOAPOCTKOB B Bo3pacte oT 0 no 18 rer,
npoBeneHHoe B Komnenrarene, /lanus, B nepuon ¢ 2001 mo 2008 roxa, BBISIBUIIO
YBEIIMYEHNUE YHCJIA TOCHUTAIN3ALMM, CBSI3aHHBIX C ACTMOW, HM3-3a IOBBILICHUS
ypoBHst NO, (OII = 1,11; 95 % CI: 1,05-1,17), NO, (OR = 1,10; 95% CI: 1,04-
1,16), PM;o (OR = 1,07; 95% CI: 1,03-1,12) u PM , 5 (OR = 1,09; 95% CI: 1,04-
1,13) [30].

B ropone Apapakyapa, pacnoJIO)KEHHOM B ILIEHTPE 30HbI MPOU3BOACTBA
caxapHoro TpoctHuka B mrtate Can-Ilayny, bpazunus, HaOnrogaeTcst CBsI3b MEXIY
MIOBBIIICHUEM YPOBHS 3arpsi3HUTENCH M TOCIUTAIM3alUe M0 NMOBOJY acTMBbIL. B
nepuoj coopa yporxas, Korja C)KUTaHUE COJIOMBI CaXapHOT'O TPOCTHUKA SIBJISIETCS
KPYIMHEWUIIUM  HCTOYHUKOM  BBIOPOCOB  3arpsA3HSAIONIMX  BEHIECTB, YHUCIO
TOCTIUTANIU3AIMI TI0 TOBOY acTMbI ObUT0 Ha 50% BbIlIE, YEM B TOT NEPHO/I, KOT/Ia

cxuranus He Obuto (p<0,001). YBenuuenune xonuentpauuii TYU mo 30 MxM B



nuametrpe Ha 10 MKr/m3 ObUIO CBSI3aHO C YBEJIIMYEHUEM YHCIIa TOCTIUTAIU3AINN Ha
11,6% (AU 95%: 5,4-17,7) ¢ apdextom 3anepxku B 1 nenb [31].

UccnenoBanue, npoBenenHoe B ropone Puy-bpanky, bpasunus, nokasaino,
YTO B CE30H CHKUTAHMS JIECHOW OMOMACChl YHCIO TOCEIIEHUN, CBS3aHHBIX C
acTMOM, cpeaum Jered B Bo3pacte n0 10 ner yBeIWdYnBanoCh MAPAIIIENBHO C
yBEJIIMYEHUEM KOHLEHTpauuid PM; 5 [32].

Bo Bpems Onumnuiickux urp B Atnanre, CIIIA, Obut IPUHSTH MEPHI 110
COKpAILIEHUIO 3arpsi3HEHHs] TOpoJa. 3a TPU HENENM WUIP KOJUYECTBO Tpaduka
ynaino npumepHo Ha 22%. [IukoBble cyTounble ypoBHH O3, NO,, CO wu
PM o camsuinuch Ha 28%, 7%, 19% u 17% COOTBETCTBEHHO IO CPaBHEHHUIO C
TpeMsa HenenssMu 110 W Tpemsi Hexensmu nocie Urp. Ha 40% cokparuiiock
KOJIMYECTBO KOHCYJNbTAMd 1O NOBOAY acTMbl cpeau naereit m Ha 11-19%
COKPATWJIOCh KOJWYECTBO TIIOCEIIEHUM, CBSI3aHHBIX C AaCTMOM, B IIyHKTax

HEOTJIOKHOM IOMOIIM Tropoja cpeau Jwoaerd Bcex Bo3pacToB [33]. Bo Bpems

HAYHbIE-CTa b e

NOCEIICHUA  OTAEJICHUHM HEOTJIOKHOM IMOMOIIM, CBSI3aHHBIX acTMOH,
yMeHbIInI0Cch Ha 41,6% [34].

Appexmul, cesazannble ¢ XPOHUUECKUM B030€LUCMBUEM

B nmpocnekTMBHOM UCCI€AOBaHWM, NPOBEACHHOM B 12 mTatax c
paznuuHbiM ypoBHeM O3 B Kanmudopuuu, CIIA, 3a  S5-netHuél  nepuon
HaOmoganuchk 3 535 mKoNIbHUKOB 0O€3 Haauyusi B aHaMHe3€ acTMbl. B mepuon
HaOmomeHuss 'y 265  jmereil  pa3Bwiack  actMa. B cooOmiectBax ¢
BBICOKMMU KOHIeHTpausiMu Oz pUCK pa3BUTHs acTMbI ObuI B 3,3 pasa Boite (95%
JAN: 1,9-5,8) y nereil, KOTOpble 3aHUMAIKUCh TpeMsl WM 0oJjiee BUJIAMU CIIOPTA,
4yeM y  JAeTed, KOTOpble HE 3aHUMAINACh cnoproM. B mrarax ¢
HU3KMMH KOHLEHTpauusaMu Oz KOJIMYECTBO 3aHITUH CIIOPTOM HE ObUIO (haKTOpOM
pHUCKa pa3BUTHs acTMbIL. TO e caMoe OTHOCHUTCS U K BPEMEHHU, IIPOBEJICHHOMY Ha

OTKPBITOM BO3AYXC, KOTOPOC, KaK OBLI10 IMOKa3aHo, SABJIACTCA IIPAMbBIM (baKTOpOM



pHUCKa pa3BUTHUS aCTMbI TOJIBKO B palilOHaX C BEICOKUMH KOHUEeHTpauusmu O3 [35].

I'epuHr u coaBT. NpOBOAWIM HccCiea0OBaHUE cpean 3863 neTbMu B palioHax
Ha ceBepe, 3amaje u B 1ieHTpe HuaepmanaoB Ha npoTsbkeHuun 8 jet. B Bo3pacte 8
JeT JeTH TPOIUIM TECTUPOBAaHWE HAa  aJIEPrUl0 W OpOHXHUAILHYIO
TUIEPYYBCTBUTEIBHOCTE. Y pOBHU PM , 5 ObuIH CBsI3aHBI ¢ 28%-HBIM YBEJIUYEHUEM
3a0051eBa€MOCTH aCTMOM, 29%-HbIM yBEIMYEHHEM PACIPOCTPAHEHHOCTH acTMbl U
15%-HbIM yBETMYEHUEM CUMIITOMOB acTMbI [36].

B Mionxene 2860 nereit HaXOAWINCh MO HAOIIOICHUEM C POXKIEHUS 110 4
aet, a 3061 - go 6 mer. ABTOpHI KiIacCU(PHUIIMPOBAIN KHIOE PACCTOSHUE 0
IJIAaBHOW JOporu cieayronmM obpazom: <50m; 50-250 m; 250-1000 m; u >1000
M. MccnenoBanre TMoKaszalo CyHIECTBEHHbIE OOpaTHBIE CBSI3M MEXKAY >KUIBIM
pPacCTOSTHUEM JI0 TJIABHOM JIOPOTH M MTPOaHAIU3UPOBAHHBIMU pe3yiabTatamu. Cpeau
JIOJICH, JKUMBYIIUX MeHee uyeM B 50 M OT TJIaBHOW JOpOTH, CaMble BBICOKHE

sHaueHuss OP Owpumm cBs3ambl ¢ actmon (OLI = 1,6; 95% JW: 1,03-2,37),

nosunao3oMm (OL = 1,6; 95% JIU: 1 1-2,I3_2 u amaepruer Kk npuiblic (OR 1.4,
HayMHble-CTaTbh.pd
OropTHOE uccieaoBanue, nposeaeHHoe B llIBeiiapuu B nepuoa ¢ 1991 no
2002 roxn u otnieHMBaBIIee 2725 HEKYPAIIMX B3POCIBIX B Bo3pacte oT 18 10 60 ier,
MOKa3aja0, 4TO JIFOAH, XUBYIIHME B Oojee 3arpsi3HEHHBIX pailOHAX, MOJIBEP>KEHbI
0oJ1ee BRICOKOMY PHCKY pa3BUTHS acTMBI [38].
3acpaznenue u XObJI
[Tariuentsr ¢ XOBJI oco0eHHO YS3BUMBI M3-3a JOMOJHHUTEIBHON HArpy3KH
Ha JbpIXaTeJIbHbIC IyTH, BI3BAHHOW arpecCMBHBIMU areHTaMu. KypeHne npu3zHaHo
HauOosiee BaxHbIM (akTopoM paszButus XOBJI, 0coO0eHHO B pa3BUTHIX
ctpanax. Tem He MeHee, 3a ocineauue 10 et Bce Ooblee YMCIO MUCCIEeTOBAHUN
nokasanu, yro B maroreHe3e XOBJI cymectByioT u apyrue (akTopbsl pHCKa,
NOMUMO KypeHHus. DTH (DAKTOpbI BKIIOYAIOT B c€0sl BO3JEHCTBUE 3arpsi3HUTENCH
BO3/lyXa BHYTPH M CHAPYKH MOMEIIEHUH, TpodeccroHaIbHOe BO3ACHCTBUE TBLUIN
U TIapOB, UCTOPUIO MOBTOPHBIX PECIUPATOPHBIX MH(MEKIUNA B JETCTBE, UCTOPHUIO

TyOepKyJe3a JIETKHX, XPOHHYECKYI0 acTMy, 3aJIepKKy BHYTPHUYTPOOHOTO



Pa3BUTHS, IUIOXOE MUTAHUE U HU3KUM COIIMAIbHO-9KOHOMUYECKUM cTatyc [1]

Cxuranve OuoMacchl B TMOMEIICHUHU SIBISCTCS 3HAYUTEIBHON NPUUYMHON
XObJI y HekypsMX >KEHIIUH, KOTOPbIE€ MOABEPTatOTCS BO3IECUCTBUIO BBICOKHX
KOHIICHTPALIMN 3arpA3HSAIONIMX BEIIECTB BO BpEMsS MPUTOTOBICHUS MHIIH,
OCOOCHHO B CEJIbCKHX palloHaX pa3BUBAIOUIUXCS CTpaH, W 3TO 3HAUYUTEIIHHO
CIocoOCTBYET TIIO0AILHOMY pocTy 3abosieBaemoctd [1, 2]. B To Bpems kak y
xeHH ¢ XOBJI, BbI3BaHHBIM KypeHUEM, SM@uU3eMa U  MeTaruiasus
OOKaJOBUIHBIX KJIETOK BCTPEUAIOTCS 4Yallle, YeM Yy KEHIIUH, MOJIBEPKEHHBIX
cxkuranuio oumomaccel. [locneausisi rpynmna umeer 00jee BIPaKEHHOE YTOJIIECHUE
MEXJIOOYJISIpHON TEeperopoJku, OOJblliee OTI0KEHUE MUTMEHTa B MapeHXUME
JeTKUX, Oojee MeNkuil (uOpO3 IbIXaTENbHBIX IMyTEH M YTOJIICHHE JIETOYHOU
aprepuu [39].

Appexmul, cesazannble ¢ OCMPBLIM B030eUCmBUEM

B xone skomoruueckoro uccienoBanus, npoBeaeHHoro B ['onkonre, Kurai,
OblJIa M3y4YeHa CBSI3b MEXKIY 3arps3HUTEISIMU BO3JyXa M TOCIUTAIM3AIME

HaY\YH bi8~CT il b

3HAuMTENIbHBIE CBA3M MEXIY TrocnuTanuzanued nmo mnosoay XOBJI

10

ypOBHSIMU
3arpssuuteneid. OtHocutenbHblii puck (OP) rocnuranuzanuu Ha Kaxaeie 10
MKr/M? yBenuuenus konneHtpamuii SO;, NO,, Os;, PMjou PM,;;s cocraBui
cootBerctBenHo 1,007, 1,026, 1,040, 1,024 u 1,031 [40].

Uccnenoranue, npoBeaennoe mexay 2001 u 2003 rogamu B ropoae Can-
[Tayny, bpaswius, u onenuBaromee 1769 nanuentos crapme 40 jner, mokaszano,
YTO YBEIMYCHHUE YHCJIA MOCENIEHUN JIeueOHBIX 3aBefeHUIN, cBsa3aHHbIX ¢ XOBJI,
OBLIIO CBSI3aHO C yBeIWYEHHUEM KoHIeHTparuu B Bozayxe TH;o u CO, . U3MeneHus
B KoHIeHTparmsax PMou SO, (28,2 Mkr/m® u 7,8 MKr/M? COOTBETCTBEHHO) OBLIH
CBSI3aHBl C KyMYJISITUBHBIM O-THEBHBIM yBenuueHueM Ha 19% u 16% ciyuaes
Bo3HUKHOBeHUsA XOBJI cooTBeTcTBEHHO. ¥YBenuueHue koHuentpauuu PMy Ha 10

MKI/M3 OBIJIO CBSI3aHO C YBCIMYCHUCM YHCJIa HOCGHIGHI/Iﬁ B ACHb BO3I[€ﬁCTBPIiI Ha

6,7% [42].



Dppexmobt xpoHuueckoeo 6030elcmaus
Uccnenosanue, nposeaennoe B Jlanuu, B nepuoa ¢ 1993 mo 2004 ronsl
Ob110 poBeieHo ¢ 57 053 manueHTaMu U TIokasano, 9to y 1786 (3,4%) pa3Bunach
XOBJI. ABTOpEI  OOHAPYXXWJIM TIOJOXKUTEIbHYIO CBsi3b  Mexay XOBJI w
BO3JICHCTBUEM  3arpsi3HUTENICH, BO3HUKAIOIIMX B  pe3yJbTaTe JOPOXKHOIO
JIBMDKEHUSI, TIOCIIe KOHTPOJIS CMENIaHHBIX (haKTOpOB, BKIOUas KypeHue. Yactora
XOBJI Ob1na cBsizaHa co cpeaHel koHueHTpamuein NO, B teuenue 35 ser (OP =
1,08; 95% JIM: 1,02-1,14 mist MexKKBapTaIbHOTO auama3ona 5,8 mxr/m3) [43].
Mera-anamn3 15 uccnenoBaHui IOKasan, 4YTO y JIFOAEH, MOJABEPTIIMXCS
cxuranuto ouomaccel, OJIII B 2,4 pasza Beime (95% AW: 1,9-3,3) nns pa3Butus
XOBbJI, wem y Tex, Kro He mnoaBepraics BosuaeucTeuio [44]. HemaBuuit
MeTa-aHaJIu3 25 HCCIEIOBAHUM MOKa3all, YTO PHUCK Yy KEHIIWH, MOJIBEPKEHHBIX
CXKUTAHUIO OMOMACChl, aHAJOTUYEH PHUCKY Yy JKCHIIUH, KOTOPhIC HCIIOJIb30BaIU
npyro# Bun torusa (OII = 2,4; 95% JAU: 1,5-9,9) [2].
B wmera-ananmmze KypMu U COaBT. HOKa3ajay IOJOXKUTEIbHYIO
HaV b @mCFR T biA ;

xpoHfiueckum OponxutoM (OR = 2.3; 95% JIM: 1,9-2,8) mo cpaBHeH

WCIIOJIb30BaHUEM JIpyrux BUIOB TomumBa [45]. Ha ocHoBanum cpaBHenus 1,1
MUWJITAAPIA KYPUJIBIIUKOB C 3 MUJIIMAPAMHU JIIOI€H, TOABEPTIINXCS BO3ACHCTBUIO
BBICOKUX KOHIICHTPAIIMN 3arpsi3HSAIONINX BEUIECTB, 00Pa3yIONIUXCsl MPU CKUTAHUN
TBepAoro tomnsa, Koaryne u CanBu BBIABUHYJIM TUIIOTE3Y O TOM, UTO MOCIIEIHEE
BO3JICHCTBHE SBISIETCS Oojiee 3HAYMTENbHBIM (pakTopoM pucka pazputus XOBJI
[46].

3azpazHenue u ocmpas pecnupamopHan UHpeKyus

Octpast uWH(EKIUS HUWKHUX [bIXaTEeIbHBIX TyTEH SBIAETCS OCHOBHOM
MPUYUHOW CMEPTHU JIETEW B BO3pacTe N0 S5 JEeT. B 3TOKM BO3pacTHOM Ipymme 3TOT
TUI MH(EKIUU BBI3bIBAET 2 MUJIJIMOHA cMepTel B roi. [lonoBuHa Takux cMmepren
CBsi3aHA C BO3JCHMCTBUEM 3arpsi3HSAIOLIMX BEIIECTB B IOMEIICHUU B PE3yJIbTaTe
CXKUTaHUsl TBEpAOTO TomnBa [46]. Mera-ananu3 24 ucciaeqoBaHUN MOKa3aj, 4To

BOBI[CﬁCTBHC C)KMTraHus OuomMacchl B INOMCHICHNH YBCIIMYMNBACT PHUCK PA3BUTUA



naesmonuu y nereut (O = 1,8; 95% JIU: 1,5-2,1) [47]. AnanorudHbiM oOpa3om,
HEJIAaBHUM Me€Ta-aHalu3 25 MCCIIENOBAaHUM BBISIBAJI 3HAUYUTENIBHYIO U YCTOMUYHUBYIO
CBSI3b MEXKAY COKUTaHMEM OHWOMacChl B TMOMEIICHHH U OCTPOM pecrnupaTOpHON
unpexuent y nereit (O = 3,5; 95% JAU: 1,9-6,4) [2].

Dppexmui, cesazannble ¢ OCmMpPbIM 8030eUcmeuem

XOCT W COaBT. MCCIENOBaNu  CBsA3b KOHUEeHTpauud PMou  PM,sc
TOCTIMTANIM3AIMEH 110 TOBOIY pecupaTopHoi nHpekImu B 6 roponax dOpannuu B
nepuoa ¢ 2000 mo 2003 roxa. M30bitounsiii OP rocnuranuzanuu mo MOBOAY
pecnupaTopHOr uHpEKIn Ha KaXXJ1bI€ 10
MKT/M? yBenuueHus KoHtenTpanuit PM o u PM, 5 cocrasmsit 4,4 % (95% IOU: 0,9-
8,0) u 2,5% (95% HAU: 0,1-4,8) coorBercTBeHHO. [letn 10 15 neT cocraBisiin
HanboJiee BOCIPUUMYHMBYIO BO3pACTHYIO Tpyniy [48].

benneynu u coaBT. uccnenoanu BausgHue PM Ha duciio rocrimranuzanui mno

MOBOJYy MHEBMOHHMH CPEeAM JIMI[ cTapiie 35 JieT, MOCTYNHUBIIUX B JIIOOYIO U3 MSATH

uMCcKkuX 00pHUIL B iepuoa ¢ 2001 mo 2005rT. YBequeHI/Ie KOHIICHTPAIIUU
HaYUHBIe-CLatbid: P

rOCIUTAIM3alNK OOJBHBIX C THEBMOHMH, C 2-THEBHBIM Jlar-ddexrom [49].

Menuna-PaMoHn u ap. B uccieqoBaHuM, NPOBEACHHOM Mexay 1986 u 1999
IT. ¢ ydacTueM 36 aMEepUKaHCKUX TOpOJOB, IMOKa3aldd, YTO B CaMbIid >KapKHil
Nepuoj KyMyJISITUBHOE 2-THEBHOE yBelnueHue KoHIeHTpauu O3 ObUIO CBSI3aHO C
yBenuuenuem Ha 0,41% (95% JW: 0,26-0,57) konuuecTBa TOCHHUTAIM3ALUAN
OOJBHBIX C TMHEBMOHHEH. AHAJIIOTHYHO, YBeIWYeHUEe KoHIeHTpa PM o ra 10
MKI/M> OBUIO CBSI3aHO C YBEJIWYEHHEM YHCIIa TOCHHUTAIM3AMA [0 IOBOIY
nHesMoHuu Ha 0,8% B neHpb Bo3aercTaus (95% JIM: 0,5-1,2) [41].

Ippexmul, cesazanHble ¢ XPOHUUECKUM B030€UCMBUEM

B mepuon ¢ 2003 mo 2005 rox Heydan u coaBT. mpoBen ucciaeaoBaHHUE
«ciyyal-KoHTpoib» B KaHaje, B KOTOPOM OHHM HCCIEIOBaIN JJIUTEIbHOE
BozzaeiictBue NO, , PM, s 1 SO; ¥ puCK rociuTaan3anuy 1o MoBOAY THEBMOHUH Y

mun crapuie 65 net. OHu oueHwIn 365 MOXKWIBIX JIFOAEH C PEHTIC€HOJIOTMYECKH



MOJTBEPKICHHOW BHEOOJBHUYHON MHEBMOHUEH u 494 mionelt ¢ KOHTPOJIbHOU
rpynmnbl. ['pyninbl ObUTH COMOCTaBIICHBI HA OCHOBE MHIMBUIYaIbHOTO BO3JICUCTBUS
NO;,, PM,su SO, B npeasigymem rony. JumrensHoe (>1 roma) Bo3neicTBue
BbICOKMX ypoBHeH NO,u PM,s Ob10 B 3HAa4YMTENbHON CTENEHH CBA3aHO C
TOCTIMTAIN3AIMEH 110 TTIOBOY BHEOOJbHUYHOM IMTHEBMOHMH [50].

KoroptHoe  wuccnenoBanme, nposeaeHnoe B CIIIA, nokazaio,
4TO yBeNnYeHHe KoHeHTpauun PM,s Ha 10 mkr/m3 Oputo  cBsizano ¢ 20%
YBEIIMYEHUEM PUCKA CMEPTU OT THEBMOHUU U TpUMMNa y HeKypsmmx [S1].

3azpaznenue u pak j1e2Kux

[To onenkam BcemupHoil opranuszannu 3apaBooxpaHenusi, B 2008 rogy Bo
BCEM MHUpE OBLIO 3aperucTpupoBaHo 12,7 MWUIMOHA HOBBIX CJIydYaceB paka,
KOTOpBIE IPUBEIIH K 7,6 MIUJUIMOHAM CJIy4aeB CMEPTH, YUCIO HOBBIX CIy4aeB paka
JETKAX W YHCIIO CMEPTEW OT paka Jierkux cocrasuino 1,61 mmmmmona m 1,18

MMJUTHOHA COOTBETCTBEHHO [52]. MccnenoBanus moKas3aiad BIMSHUE BO3ACHCTBHS

HayH

BOCITAJICHUEM, BbI3BIBACMBIM TAKHMMHU KAHICPOTICHAMUA [7 53

[IpocnextuBHOE nccnenoBanue ¢ yuactueMm 500 000 B3pocasix B 50 mrarax
CIHIA [54] noka3aio, 4TO YBEIMYECHHE 3a00JICBAEMOCTH pakoM JieTkux Ha 14%
ObUIO  CBsI3aHO € KOHIeHTparwmeit PMys B 10 mkr/m® . B uccrenoBanuy,
MIPOBEICHHOM B €BPOIECHCKUX CTpaHax, 5% u 7% pa3IM4HbIX TUIIOB paKa JIETKUX Y
HEKYpAIIUX M OBIBIIMX KYpPHWIBIIMKOB, COOTBETCTBEHHO, OBLIM CBSA3AHBI C
MOCJEACTBUAMU 3arpsi3HEHUsT BoO31yxa [55]. AHamu3 HECKOJbKUX KOTOPTHBIX
UCCIIEIOBAHUM W MCCIIEOBAaHUN «CIIy4al-KOHTPOJIbY» IOKa3ajd, YTO B CpEAHEM
XPOHUYECKOE  BO3JICHCTBUE  3arpsi3HEHUS  BO3JyXa  YyBEJIWYMBAET  PHUCK
BO3HUKHOBEHUS paka jierkux Ha 20-30% [7, 56].

3acpazuenue 6030yxa u cmMepmHocmy

B o030pe wuccrnemoBaHuii, NPOBEACHHBIX B PAa3IWYHBIX CTpaHax U

U3YyYaroUUX BIUSHUE OCTPHIX U3MEHEHHUI YPOBHEH 3arpsi3HEHMs], ObLJIO BBICKA3aHO



npeamnoyioxkenue, 4ro  yBenuuenne cmeptu  Ha  0,4-1,3%  cBs3aHO
¢ yBenudeHueM ypoBaeit TU, s Ha 10 Mkr/m?* winn yBenudeHue ypous PMj, na 20
MKr/M3 [57]. Hanbombiee BIMsSHUE HA CMEPTHOCTD AeTeil B Bo3pacte 10 5 et (OP
= 1,6%) u noxuasix moaeit (OP = 2,0%) na xaxmpie 10 MKr/m? oxaspiBaet
yBeJIM4YeHue koHueHTpanuu Ty [57].

B CIIIA Hnaubonee pelieBaHTHBIE MCCIEAOBAHUA 110 XPOHHUYECKOMY
BO3JICMCTBUIO 3arpsA3HEHUs BO3JyXa Ha CMEpPTHOCTb IIOKa3aJd YBEJIWYEHUE
CEPJIEYHO-JIErOYHOM CMEPTHOCTH Ha 6-17% nipu nosbienny ypoBHs PM ;5 Ha 10
MKr/m3. [57]

3akiouyenue. BosgencTBue  3arps3HHATENIEW  BO3AyXa IPEACTAaBISAET
OMAaCHOCTb JUIS 3JI0pPOBbSl 4EJOBEKa YK€ BO BHYTPUYTPOOHOM HEpUOJE.
MenuuuHckre paOOTHUKHU JIOJKHBI OCO3HABATh TOCHEACTBUS BO3ACHCTBUS
3arpsi3HUTENIC B KIMHUYECKOM MPAKTHKE W MPAaBWIBHO OLEHUBATH NPODHIIb

BO3/ICHCTBUSI TALIMEHTOB JIOMa, Ha paboyeM MecTe U B palioHe mpokuBaHus. Ecnu

MO;KHO_COKPATUTh BHIOROCHI 3a TB B, KPATKOCNOUHQMN TN
HAYHRBIECt el TP

OTHOCUTEJNBHO TIPUHATHS TNPEBEHTUBHBIX MEP MO CHWXXEHUIO BO3JIEUCTBUSA
3arps3HUTENEH BHYTPU M BHE T[OMEIICHUN, YMEHbIIas HeOJIaronpusTHbIC
BO3JICUCTBUS, CBSI3aHHBIE C ATUM Bo3leucTBHEeM. KpoMe TOro, Bpaun NOJIKHBI, B
cllydae HEOOXOJAUMOCTH, HE TOJIbKO BHOCUTh KOPPEKTHUBBI B CTAHIAPTHOE JICUEHUE,
KOT/Ia YBEJIIMUCHUE KOHIICHTPAIIMH 3arps3HUTENICH B BO3IYXE MOXET yCyryOuTh
y)K€ CyIIeCTBYIOIIMe 3a00JeBaHus, HO W, KaK TIpakJaHe, HCIOJIb30BaTh CBOU
3HAHUA JUISl CONECUCTBUSA NMPUHATUIO MEP IO CHUXKEHUIO YPOBHEU 3arpsA3HUTEIICH B
TOPOJICKHUX YCIOBUSAX U CEIbCKUX pailOHAX.
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