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¢ 3a00./I€BaHUSIMH OPraHOB /IbIXaHHSI
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Uccnmenyercst BJAUSHIE METKOJUCIEPCHBIX YACTHUIl B TOPOACKON aTMocdepe Ha YaCTOTY TOCIUTATU3AIMI TPa-
JKJIaH ¢ 3a60JIeBaHUSIME OpraHoB JbixaHus. [l aHaim3a ¥cnoJb3oBaiuch gaHHble TOR-craHIMu o comepskaHuu
MEJIKO/IICIIEPCHBIX YacTull B arMocdepe r. ToMcka auaMeTpoM MeHee 2,5 MKM, JaHHbIe U3 peecTpa BBI30OBOB CKO-
poit MeauimHCKoi momornu 3a 2010—2022 rr. o KoaudecTBe rocnurtanusanuii B ToMcke o npudymHaM 3a60JieBaHUI
OPraHOB JIBIXaHUs, a Takke KOpPOHaBUpycHo# uHpekimedr (koxpt MKB-10 J00-J99, U07.1, U07.2). IlokasaHo,
YTO IIPU OTCYTCTBUH B BO3[yXe MH(EKIMOHHBIX areHTOB, BBI3bIBAIOIINX IIOBBIIIEHHOE KOJTUYECTBO TOCIUTAIM3AIINI
o MpHYMHAM GoJie3Hell OPTaHOB JIBIXaHUs, YPOBEHb 3arpsI3HeHMsS MeJTKOIUCIIePCHBIM aspososeM B ToMcke, a Tak-
JKe TIPOJOJIKUTETHHOCTh 3aTPSA3HEHHBIX MEPUOJ0B MPAKTHYECKN He YBEJMYUBAIOT KOJMYECTBO TOCIUTAJU3ALNI.
OpHaKo MpH HaJINYUH WHQEKIMOHHBIX areHTOB B Bosayxe (Bkawodas SARS-CoV-2) MeJKOIUCIEPCHBIH aspo30Jib
croco6cTByeT Gosiee GBICTPOMY WX IepeHocy. B Takile amm30bl, Jake B YCJIOBHSIX JOCTATOYHO YHCTOTO BO3AyXa
ropoja, Takoro kak TOMCK, CpaBHUTEJIbHO HeGoJblINe KoHIeHTpauun PM, s (30—50 Mkr/ M) crocoGHbI YBEJIUYUTD
YHCJI0 TOCHUTATN3AIN [0 YKa3aHHBIM BbIIE IPUYMHAM, BKJIIOYas KOPOHABUPYCHYIO MH(EKINIO, B HECKOJIbKO pa3
6e3 yueTa yBeJTMUEHNs KOTNUeCTBA TOCIUTATU3AINI 32 CUeT Ce30HHOI 3a60/1€Ba€MOCTH U AIUAEMUNL.

Knaiouesvie croea: PMs s, MeJKOAUCIEPCHBIH aspo30Jib, 3arpsi3HEHUE BO3/yXa, 3[0POBbe, TOCIUTAIM3AIUN,
60JIe3HN OpPTraHOB jbIXaHus, snugemus, supyc, COVID-19; PM,;, particulate matter in the atmosphere, air pol-

lution, health, hospitalization, respiratory system, epidemic, virus, COVID-19.

BBeaeunne

Bssemrennbie yactuibl (PM) gBigiorcsa ofHuM
U3 CcaMbIX paCHPOCTPAHEHHBIX 3arps3HUTENel aTMO-
cepbl, OKa3BIBAIONINX HETaTHBHOE BJNSHUE HA 3/10PO-
Bbe 4YesloBeKa. MeJIKoJUCIIepCHbIe B3BelIeHHble YacTH-
IIbI C A9POJANHAMUYECKUM JIMAMETPOM MeHee 2,5 MKM
(PM,5) Moryt mocturaTb GPOHXHOJ U aJbBEOJ, MPO-
HUKATh B KPOBOTOK W Jajiee TOMAJaTh B JIOOYIO TKAaHb
opranmu3Ma dejoBeka. /[0 HelaBHEr0 BpeMeHHU, U3ydast
ToBpeXK/Iaiolllee BO3/IelCTBHE YAaCTUI[ HAa OPTraHU3M 4Ye-
JIOBeKa, HccefoBatesi obparianu 6oJbllie BHUMaHIE
Ha KOJHMYEeCTBEHHbIE IOKA3aTeld a’pPo30Jisi B BO3[IY-
Xe, UTHOPUPYS eTo cocTaB. Tak, B psae paGoT aHAJIHU-
3UPYIOTCSA PUCKH BO3HUKHOBEHUS WJIM OOOCTPEHMS ac-
™61 [1], maeBMonnn [2], XOBJI [3], ambuzemsr [4],
pak Jerkux [5] m apyrux 3aboseBaHWil ABIXaTeJbHOI
cucteMbl yejioBeka [6—8] B 3aBUCHMOCTH OT oIpeje-
JIEHHOTO YPOBHSI MAacCOBOIl KOHIIEHTPAIIUU a3PO30Jisd
B BO3/yXe.

* Huna Buxroposua /lymoposa (ninosh@mail.ru); Bo-
puc Jenucosny Benan (bbd@iao.ru).

© [lynoposa H.B., benan B./l., 2024

Takske B JuTepaType MOKHO BCTPETUTH 0O30pPHBIE
CTaThbU Ha TeMy BJIUSHHUS MeJIKOJVCIIEPCHBIX YaCcTHIl Ha
3n0poBbe uesioBeka [9, 10] ¢ ommcanueM Kpurepues
7 MeToJI0B OIfeHKHN Takoro BimsgHug [11]. Ilpeampran-
MaJINCh TIOMBITKN YCTAHOBHUTH TIPEeTbHO-OMYCTHMBbIE
KOHIIEHTPAIINN COJIeP>KAHNSA MeJTKOJNCIIEPCHBIX YaCTUI
B atMocdepe, SBJISIONINECS YCJIOBHO 6e30MaCHbIME [
yenoBeka. B HOBoM u3manuu [106aabHBIX pEKOMEH-
nmamit BO3 mo kauectBy Bosayxa ot 2022 r. [12] om-
pellesieHbl YPOBHU KOHIIEHTPALUN 3arpsa3HAIONNX Be-
1IecTB, BKJTIOYas PM, cOOTBeTCTBYIOIIWE MITHUMAJb-
HOMY PHCKY UX BO3/efiCTBHS Ha 370POBbE YeJIOBEKa.
Cormacho [12] cpenHecyTouHbBIe peKOMEHIyeMbIe YPOB-
mn PMys m PMy, coctaBasgior 15 m 45 MKr/M° coot-
BETCTBEHHO.

B moceqHme HeCKOIBKO JIeT BO BCeM MHUpPe aKTUB-
HO M3y4aeTcsl BOIPOC O COBMECTHOM BO3/eficTBUM Ha
OpraHu3M YeJIOBEKa MEJKOUCIIEPCHBIX YacTHUI[ 1 BUPY-
COB, BBI3BIBAIONINX pecrupaTtopHble nHbekimu. B my6-
sukaiuax [13—16] mpuBemeHbl WccJeTOBaHUS CHHEP-
reTmyecknX 3 @PeKToB MeKIY Pa3JHIHBIMU MeJTKO/IIC-
TIePCHBIMU YACTUIIAMU B aTMocdepe W BHPYCOM TPHUTIIA.
Dong Zh. et al. [13], nusy4asa supyc rpunma A (H1N1),
MOKA3aJl 4YTO B OTJIMYNe OT WH(MEKINU, BBI3BAHHOI
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TOJIBKO BUpPYycoM, Hammune PM, s B Bo3ayxe o6serdaer
MHTEPHANIN3AINIO BUPYyCa PeIeNTOP-He3aBUCUMBIM IIy-
TeM. [Ipu aTOM B 3KclepUMeHTaxX Ha SKMBOTHBIX IIPO-
JIeMOHCTPHpPOBaHO, uTo PM, s cmoco6CcTBYIOT TPOHUK-
HoBeHmo Bupyca H1N1 B gucTtanbHble OT/AEJbI JETKOTO
7 eTo TPAHCJOKAIINU BO BHEJETOYHBbIE OPTaHbl, BKIIOYAs
meyeHb, CeJIe3eHKY W MOYKH, TPUBOJS K TSIKEIbIM Me-
CTHBIM U CHCTeMHbIM HapyimeHusiM. Ma J.H. et al. [14]
B WCCJIEJOBAHIAX Ha MBIIIaX yCTAaHOBWJIN, 4TO PM, s
BBI3BIBAIOT TIOBPEKIEHNS KJIETOK JIETOYHON TKaH! U TI0-
JIaBJIAIOT MEXaHU3Mbl UMMYHHOW 3aIllUTBI B JIETKUX, UTO
CHOCOOCTBYET 3apaskeHNIo TPUIIIOM A; codeTanne PM; s
¢ uHdeKIell TPUNIa MOKeT TMOBBICUTh TSIKECTb ITHEB-
mounu. Feng C. et al. [15] ykasanu Ha cuibHytO TO-
JIOKUTEJIbHYIO B3aMMOCBSI3b MEKIy HaJNYneM B aTMO-
cepe PM; s 1 prcKOM Ipunnonofo6HbIX 3a60JeBaHNil
B ceson rpunna (okTAGPb — anpesb). B ceson orcyt-
crua rpunma (Maii — ceHTA6pb) He OBLIO BBIABIEHO
3HAUNTETPHON CBSA3W MeEXIY YPOBHSMHU 3arps3HeHwil
u 3a6omeBanuii. Lau S.Y. et al. [16], Hao6opor, He 06-
HapYKUJIM CTATHCTUUECKH 3HAUNMOI CBI3M MEXIY 3a-
60J1€Ba€MOCTBIO TPHUIIIIOM U cofiepkanneM PM, s B BO3-
ayxe r. Xanwkoy, Kuraii.

Kpome rpunma 6bl1a Mccae0BaHA CBI3b C JPYTH-
MU BUPYCHBIMU 3a60JI€BAaHUSMU, TePeJAIONUMUCT BO3-
JYITHO-KaneJabHbIM TyTeM. Tak, Hampumep, S.A. Meo
et al. [17] ycTaHOBHIN TOJIOKUTENBHYIO B3aUMOCBSI3b
MeJK/ly yBesJnueHHeM KoHIeHTparmun PM,s n pocroM
yncJaa ciaydaeB 3aGosieBaHUiT ocmoil o6e3bsH. Vem-
pilly J. et al. [18] ykaspiBasm Ha TO, 4TO COYeTaHUE
pHHOBHpYyca W HaJn4we B Bo3ayxXe PM, 5 cyliecTBeHHO
yxyamaer (GyHKIIO AbIXaTeJbHBIX MyTell MpH acTMe.
Ha ocHoBe craTucTHuecKnxX MAaHHBIX 10 21 ropoxay
Kuras G. Chen et al. [19] npeacraBuan mgokasaTelib-
CTBa TOTO, 4YTO pPOCT 3a00JIeBa€MOCTH KOPbIO CBsI3aH
¢ BozJelictBueM PM, s.

[Tocme mavama mamgemun COVID-19 6buto mpo-
BeJleHO O6O0JIbIIOe KOJIWYEeCTBO WCCJEIOBAaHUI, HaIpaB-
JIEHHBIX Ha M3yYeHUe KOPOHABUPYCOB, B TOM UHUCJe WX
COBMECTHOTO C 3arpsi3HUTEJISIMU atMocdepbl BO3JeNCT-
BHUS Ha 3/10poBbe HaceneHus. Tak, B.A. PeBuu ¢ koJ-
geramu [20] paccmorpenn Tpum dakTopa puCKa I
37I0POBBS TOPO’KAH: 3arpa3HeHre aTMOc(epHOTO BO3IY-
Xa, TOBBINIeHHAs IIJIOTHOCTh HAceJeHUS U HeJI0CTaTOK
3eJIeHbIX TIPOCTPAHCTB, — KaK TNPUYMHY IOBBIIEHHO
3260J1eBAEMOCTH U CMEPTHOCTH OT KOPOHABUPYCHOW MH-
dexruu. Mendy A. et al. [21] ormeuanu, uto yBeude-
HMe 4acTOThI TocIuTa n3aIuil Hacenenus Oraiio ¢ gmar-
HozoM COVID-19 cBsA3aHo ¢ ATUTENbHBIM BO3/I€HCTBH-
eMm PM, 5. Baron Y.M. [22] ommchiBamm psa MeXaHU3-
MOB coBMecTHOTo jfefictBug Bupyca SARS-CoV-2
n PM,;s, yBeaumyuBaioummx 3a60JeBaeMOCTb U CMepT-
Hocth Haceserusas or COVID-19. B pa6ore M.A. Zo-
ran [23] paccMOTpeHO CHJIbHOE BJIMSAHUE MEJTKOJINC-
TIEPCHBIX YACTHUI[ B TOPOJCKOI aTMOc(epe Ha BCIBIIKY
COVID-19 B Munane.

Bce ymoMsaHyTbIe BbIIlle MCCJAETOBAHUS TIPOBEIEHDI
B CHJIBHO 3arps3HEHHBIX TOPOAaX ¢ OOJIBIION TIOTHO-
CTbi0 HacejeHus. [IpakTHYecKN BO BceX MyOGIMKAIISIX
YKa3bIBaeTCsl Ha CBA3b BBICOKOTO 3arpsS3HEHUS aTMO-
ceps! 1 yBeamueHns 3a607€Ba€MOCTH.

Ilenp Hamlero uccieJOBaHUS — U3YUYUTb BJIMSIHUE
He6OTBINX KOHTIeHTpaluiit PM, 5 Ha 4acTOTy TOCTHTa-
Jm3anuii 60JIbHBIX ¢ 3a00JIeBAaHISAMHI OPTaHOB JbIXa-
HUS, BKJIIOYad KOPOHABUPYCHYIO MH(MEKINIo, B cpeHe-
HaceJleHHOM ropojie Poccuu.

1. MarepuaJjbl U METObI

UccnenoBanue 1poBoguioch B T. Tomcke (o6ia-
crHoii tenTp Tomckoit o6mactn Cubupckoro Meepaib-
HOTO OKPYyTa) — CpeJHeM M0 IUIOMIALN U KOJUYECTBY K-
tenieit roposie Poccun. Cornacho [24] ¢ 2019 r. Tomck
HaXOJWUTCS B TPYIIE POCCUHCKUX TOPOJOB C HHU3KUM
YPOBHEM 3arpsI3HeHus1 atMocdepHoro Bozayxa [25].

B pa6oTe ucroib30BaJNCh JaHHBIE O COMEPIKAHUU
PM, s B atmocepe Tomcka. MaccoBasi KOHIIEHTpAITILA
B3BeIeHHbIX dYacTHll () paccuuThIBaJach Ha OCHO-
Be e)KeyaCHBIX W3MepeHWil CYeTHONl KOHIIeHTpaIliu
asp030Js1 (IIpU 9TOM IIOTHOCTD YaCTHI[ MPUHUMAJIACH
paBuoit 1,5 r/cM®) Ha TOR-crammum Tomcka. Tex-
HUYeCKNe XapaKTEePHUCTHKU CTAHINH TIPUBEIEHBI B pa-
6ote [26].

[l olleHKN KOPPEKTHOIH 3KCTPATOJIAIINH JaHHBIX
u3MepeHnit atMocepHbIX TapaMeTPOB € OJHOI CTaH-
UM Ha Bechb TOPOJ TPUMEHSINCH Pe3yJIbTaThl Cepuu
uccaeoBanuii arMocdepbt ToMcKa ¢ TTOMOIIbIO MOGUIb-
Hoit cranmun AKB-2 [27—29]. Ha puc. 1, a moka3sana
MEKToJIoBasi U3MEHYUBOCTH CPEJHECYTOYHBIX MAacco-
BbIX KoHIeHTpauuit PM,s B Bo3nyxe Tomcka. Bunno,
YTO B Cpe/lHeM B TOPOJIE YPOBEHDb 3arps3HEHUS BO3[Y-
Xa MeJKOJUCIEPCHBIM a3P030JieM HEBBICOKHUI, cpe/He-
CYyTOYHOEe 3HAUeHHe MAacCOBOH KoHIeHTpaiun PM, s
3a paccMaTpPHBAEMBbIil TePUO] COCTaBJAsAeT 9 MK/ M.
Takske Ha TpaduKe MOKHO OTMETUTb NMUKOBBIE 3HAaUe-
Hug PM, s ¢ KOPOTKMM BpeMeHHBIM IIepHOAOM. 3UMOii
NOBBbINIEHHble 3HaYeHUs PM, ;5 CBSI3aHBI ¢ JKu3Hejesl-
TEJTHHOCTHIO TOPOJIa, a JIETOM — C U3MEeHEHUSIMH aTMO-
chepbl Bo BceM pervoHe, HANPUMEpP € JIECHBIMU TOKa-
pamu. Bosee mompo6HOe omiicaniie a3pO30JbHOTO PEKN-
Ma B Tomcke mpejacraBiero B [30].

dakTnueckue JaHHBIE O KOJUYECTBE HKCTPEHHBIX
rocuTaIu3anuii B crannoHapsl ToMcka 1o moBoay 6o-
nesneil opranos apixanuga (BOJL), a Tak:ke KOpOHABH-
pycHoii undekimuu (kogpr MKB-10 J00-J99, U07.1,
U07.2) ¢ 2005 no 2022 r. mpexocTaBienbl O6IacTHBIM
TOCY/IapCTBEHHBIM aBTOHOMHBIM YUpeXK/eHUeM 3/IpaBo-
oxpanenug «CTaHIMSI CKOPOH MeIUITMHCKON TIOMO-
mu» [31]. Ha puc. 1, 6 mokasaHa MHOTOJETHSS W3-
MEHYIBOCTb CYTOYHOTO KOJHYECTBA TOCITUTAIN3ANNIT
skutesieit Tomcka ¢ aumarnosdamu BO/I 1 koponaBupyc-
Hag uH@eknud. [[yHKTUPHBIMU JUHUAMEA Ha Tpaduke
0603HAaYeHbl TPAHUIIBI TpeX IepuosoB. BBumay Toro,
YTO U3MepEeHWUsI KOHIIEHTPAIMH Aa3po30Jsl HAYATINCh
¢ mapra 2010 r., mepuosn 1 6bLT UCKIIOYEH U3 HCCJIe-
JTOBaHUsI, XOTS CpejiHee KOJIUYECTBO TOCITHTATU3AIMI
pPACCUNTBIBATIOCH 3a [Ba TepBbIX mepuoga. OcobeHHO
BBIleIsleTcd Ha TpaduKe TepHona 3, XapaKTepH3yio-
muiica smugemueir COVID-19. B Tomcke noabeM 3a-
60JIeBaeMOCTH KOPOHAaBUPYCHOW mHbekueil u Gecrnpe-
IleJIeHTHOE yBeJUYeHne KOJMIeCTBa TOCTTHTATU3AITII
rpakjaaH Havyaiauch ¢ anpesisa 2020 T. ¥ TPOJOLKATUCD
o Mait 2022 .
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Puc. 1. MexronoBasd HU3MEHUMBOCTH CPEJHECYTOUHOH MaccoBoii KoHIeHTpauuun PM,s B ropoackoM Bosayxe (@) u CyTOYHOrO
KOJIMYECTBA TOCIIUTATU3AIMI GOMBHBIX ¢ 3260/1€BaHUSAMI OPTaHOB JbIXaHUs U KOpOHaBUpPYyCHOI wH(pekimen B Tomcke (6)

TakuMm o6pa3oM, Hepuo] MCCIeJOBAHUS COCTABILI
12 sier (¢ mMapra 2010 1o Maii 2022 r.) u 6bLI1 YCJIOBHO
noziesieH Ha jBe 4yacTu: ¢ Mapra 2010 mo mapt 2020 r.
(noxoBuanoe Bpema) u ¢ anpensa 2020 mo mait 2022 T.
(mepuoa kopomnasupycHoii undexuuu). B uepuoge 2
Ha rpaduke BUAHBI 3MU304bI 1—4 ¢ yBeJnveHUEM YHC-
Jla rocniuTanu3anuit 6osee yeM B 1,3 pasa OTHOCHUTE]H-
HO CpeJHero MHOTOJIETHero 3HadeHus (B o6mieil ciox-
Hoctu 211 cyT.)

B Ta6auite mpeacTaBJeHbl XapaKTEPUCTHKU 3TUX
anmu3070B. BuaHo, 4To 3mm30abl 2 M 4 ObLTH OTHOCH-
TeJBHO «YHCTBIMU» B IJIaHe 3aTpsI3HEHHS BO3/AyXa as-
posojieM, MaKCHMaJbHble 3HAUeHHUSA CpeJHeCcyTOYHOI

XapakTepHCTHKH 3MH30/I0B, OTJIMYAIOIIUXCS YBeJIHYeHHEM
YacTOThl cJyyaeB rocnuraausaunuii mo npuynnam bO/{

KOJI* CyTO‘IHOe KOJH/I:ICCTBO PMZH:” MK[‘/M3
T'oCIINTa/Iu3alluM, YeJI.
Ne| OSnusoxn BO
qmeii| Cpea Makcu- |Cpen- | Makcn-
Hee MaJIbHOE Hee MaJIbHOe
25.12.2010—
57012011 34 33 84 15,06 44,76
02.01.2013—
2198032013 86 4 62 568 18,60
02.01.2016—
3127022016 7 42 67 13,48 51,69
11.12.2016—
4143012017 34 43 59 5,62 20,90

O].[eHKa BO3/IeiiCTBUS MEJIKOAUCIIEPCHOIO a3po30Jisi B BO3/lyXe ropo/ia Ha 4aCcTOTy rocnuraJjim3aluu...

KOHIeHTpanii PM, s He nipebimas 21 Mkr/m>, Dmm-
3046l 1 m 3 6putnm GoJiee 3arpsI3HEHHBIMHU, CPETHECY-
TOuHas KoHueHTpanusa PM, s moxomamia 1o 52 MKr/ M.

BBuay Toro, utro Bce oTMeueHHble 31U30/bl IIPU-
XOAMJINCH Ha 3UMy, a Y JaHHOTO Kjacca 3a60JeBaHUil
UMeeTCsT XOPOITO BBIPAsKEeHHBII TO/I0BOI X0/, TO 32 KpH-
Tepuil, TO3BOJIAIONINYI BBIIEJIUTh TAaKON 3MU30[, TpU-
nuMainca koadpdunuent Ej, > 1,3, KoTopblil paccuuThI-
Bajicd 1o popMmy.Jie

E, = Jio/ Jito'

rae Jipo — KOJHYECTBO €KeCyTOUHBIX IOCIUTaIn3anuil
no npuuute BOJI, npusenenHoe x 100 Thic. HacesleHUs
ropona; Ji5¢ — cpemnuee 3nadeHme Jigo 3a ce30H, pac-
cuntanHoe 3a mepuon 2005—2020 rr.

2. PesyJbraThl 1 00CyK1€HHE

2.1. Bauanue ygeauuenus KoHueHmpauuu
PM;, ;5 na uacmomy zocnumaau3auuii
8 2. Tomcke

[TepBag 3amava Hallero MCCJAeOBAHUS — U3YUUTH
BJIMSIHUE yBeJUYeHHsI KoHIeHTpanuu PM,s Ha yacto-
Ty rocnutanusainuii B ToMmcke B ammsonbl 1—4. [lna
aHaJM3a KosieGaHUIl KOJMYecTBa TOCIHHUTAINU3AIMI 110
npuunHaMm BO/I, koTopble, Kak Mbl MojaraeM, MOTYT
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OBITH CBS3aHDI C 3aTrps3HEHNEM aTtMocdepbl, HeoOXOIH-
MO UCKJIIOUNTDH TPUPOCT YHCJIA TOCTIUTATI3ANNN 32 cUeT
Ce30HHOH 3a060/1eBaeMOCTH. B CBsg3M ¢ aTUM U3 Bpe-
MEHHOI'0 X0/Ia eXXeCyTOUHbIX rocrutaaudanuii N Bbuu-
TaJIOCh CKOJIb3sIIIee Cpe/lHee JAHHOTO BPEMEHHOTO XO/la
¢ murtepBamoM ycpeaHenns 10 cyt (A = N — (N)Y10).
IIpeamonaraeM, 4YTO WMEHHO IOJIOKUTEIbHDbIE 3HAUeE-
HUJ IpUpaIleHus KOJMYecTBa TocluTaausanuii (+A)
CB3aHbI ¢ HeOJArOMPHUSATHBIM BO3/eiicTBUEM 3arps3Hu-
TeJIel.

bBrino 3amMedeHo, YTO KOJIMYECTBO TOCIUATATU3AIIHIT
YBeJUYNBATIOCh B caM JIeHb WM OJIKANIINe THU OT
JaThl yBeJUYeHusT KoHIeHTparmn PMys > 10 Mkr/ M.
YBesmueHue 4yucaa TOCHUTANU3ANUN 32 CYTKH [0 IIpe-
BBINTEHNsT cofepskannst PMsys > 10 mxr/m® (+A[-1])
MOKHO OOBSICHUTH TeM, YTO CTAHINS W3MepeHUs KOH-
MEHTPAIIMH a9PO30JIA pacioJarajiach Ha OKpanHe To-
pola W, cJefoBaTebHO, (PUKCHpPOBAJIA YBeTMIeHUS
KOHIIEHTPAIIUU  a3PO30JisA, CBsS3aHHblE C JKHU3He/es-
TEJBLHOCTBIO TOPO/Ia, C HEKOTOPBIM 3ala3/IbIBaHuEM.
[l cHIDKeHWST BJIUSIHUSI CIOYYaiiHO# OIMMOKM W3Me-
peHuil OBLIM BBIYHCJIEHBI CKOJB3IINE Cpefnne +A
u PM, 5 ¢ unrepsaiioM ycpeanenuss 3 cyr (+A[-1_1],
PM,5[-1 1]), mocTpoeHbl AuarpaMMbl 3aBHCHMOCTEN
7 TIPOBeleHbI JTUHUU TPEHIOB, PAaCCUYNTAHHBIE HA OCHO-
Be MeTo/la HAaMMeHbBIINX KBAIPATOB.

Ha puc. 2 mokazaHa guarpaMMa pPacCesTHUS
+A[-1_1] m PMys[-1_1] Bo Bce naTbl BBIGPAHHBIX
3II130/I0B CE30HHOI0 yBeJMUYeHUs] YUC/Ia IOCIUTAJIN3a-
nuit. MOXXHO OTMETUTb TPUPOCT KOJUYECTBA TOCIUTA-
Ju3anuil Ipu yBeaudeHUn KoHIeHTpanuu PM, s B Bo3-
nyxe Tomcka.

Ha puc. 3 mokazaH BpeMeHHON X0/l MaccOBOIt
koHLeHTpanuu PM, s u mpupamenuil kojudecTBa roc-
nuTtanmu3anuit B anusoApl 1—4. MoskHO yBUZETb, UTO
KaX/loMy ITHKOBOMY 3HaudeHuio PM,s cooTBeTcTByeT
MMUKOBOE 3HayeHue TIPUPAIEeHUs KOJUYecTBa TOCIUTA-
guzamuii mo mpumunHaM BO/JI sm6o B TOT XKe [€HB,
m6o co cmemenneM Ha 1—2 gug. CTOUT OTMETHTD,
YTO TaKWe 3ala3/blBaHWusd TIPUpAINIeHnil KOJIMYecTBa
rocuutaau3anuil orHocurenbHo nukoB PM, s uHOrza

1], uer.
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Puc. 2. 3aBHCHMOCTh IpHpalleHnil KOTMIecTBa TOCIHTAIN3A-

nuit mo npuunHam BO/l oT ycpeaHeHHOIT 3a TpU JHS Macco-
BOIl KOHIIEHTpalu aspo30Js BO Bce anu307bl (KPYKOUKM);
CILTIONIHAS KPUBasi — TPeH[l

CYIIECTBEHHO 3aHWKAIOT K03(DUINEHTH UX B3aUMHO
koppenanuu. Tak, B amm3oge 1 MoOXHO HAOJIIOAATH
TIOJTHOE COOTBETCTBUE TMHMKOBBIX 3HAUeHUI 06enx Tepe-
MeHHBIX. Koadduiment xoppendanuun Mexay yKa3aH-
HBIME BeamduHaMu coctaBua 0,69 ¢ ypoBHeM 3HAYH-
moctu 0,001. B snusoze 3 oH ObLI HUMKE 3a CYET
6OJIBITIETO JlaTa MeXAY HeKOTOpPhIMU mukamu +A[—1_1]
u PM,;s[-1_1]. OgeBugno, uro Hammune PM,s B B0o3-
JlyXe TOpo/la SBJSETCST HeMAJTOBAKHBIM (HaKTOpOM
pOCTa MHTEHCHBHOCTH CE30HHOU 3a60JIeBaeMOCTH Hace-
JIeHUsI, YBeJIMYUBasi HArpy3Ky Ha CUCTEMY 3[PaBOOXpa-
HEHUs B BH/e OOJBIIEr0 KOJIMYECTBA TOCTIUTATN3UDYe-
MbIxX Tpaxkaad ¢ BO/I.

Bropag 3amaya Halmero mcciaeoBaHUS — W3YYUTD
BJIUSHIE YBeJMUYeHUus KOHIeHTpanuu PM, s Ha 4acToTy
rocuuTaau3aiuii B ToMcKe, MCKJIouas smu301bl 1—4.
Ha pwuc. 4 mokasanbl auarpaMmbl paccestHus +A[—1_1]
u PM,;s[-1_1] Bo Bce ce3onn! ¢ mapra 2010 mo mMapt
2020 r. BugHo, 4TO B JaHHOM CJy4yae HeJb3s TOBOPHUTH
0 TIOBpeKJAIoNIeM JelicTBUN a’po3oyid B ToMcke Ha
opranusm dejoBeka. [axe jerom 2012 r. (puc. 4, 6),
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p p . p p pup
no npuurHaM BOJl (kpuBag ¢ cUMBOJAMI) B 31306l 1—4
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Puc. 4. [uarpammbr paccesaus +A[-1_1] u PMys[-1_1] ¢ mapra 2010 mo maprt 2020 r.: @ — 3uMa, UCKJIOYasd 3MuU304bl 1—4;
6 — BecHa; 6 — JIeTO; z — OCEHb

korja B ToMcKe [OBOJIBHO TPOJIOJIKUTENBHOE BpPeMs
HabJTI0JaINCh JIeCHbIE TOKAphl W CPeJHECYTOTHOEe 3Ha-
yeHue PM, 5 nocrurano 330 Mxr/ M%, MBI He 3aMeTHIIH
BCILJIECKa TocTUTaau3anuii rpaskaan ¢ BO/I.

MoKHO OTMETHUTB, YTO SMU30bl 1—4 TpPUXOAN-
JINCh Ha XOJIOJHOE BPEMS rojla U COOTBETCTBOBAJIU Ce-
30HHOMY YBEJUYEHHIO KOJMYECTBA TOCTUTAIUIAINI.
OpnHako He BO BCeX XOJIOJHBIX Ce30HAX IMepuoja 2
OTMeYa/INCh II0J0OHbBIE SIN30/bl IOBLIIIEHHOIO KOJIM-
YecTBa TOCIUTAJIM3AIMNI, XOTSI KOHIEHTparus PMjs
B Bo3ayxe ToMmcka yBenmnmumBaeTcd Kaxkayio 3umy. Ilo-
3TOMY MOJKHO C/IeJIaTh BBIBOJ, YTO KPOMe MPUCYTCTBUS
B Bozayxe PM, s MO/KHBI OOHAPYKUBATHCS KaKHe-TO
ocob6eHHDbIe MH(EKINOHHbIE areHThl, KOTOPble B COBO-
KyHnHOCTH ¢ PM; 5 BBI3bIBAIOT 3aMETHOE yBeJHYeHHEe KO-
JuyecTBa rocrmramu3anuii o npuunnam bOJ[. K co-
JKaJIeHUIo, TIPUPOJY ITUX areHTOB HAM yCTAaHOBUTH He
yaanock. IIpolieHTHBIE pacnipeseeHNsT TEPBUYHBIX [IH-
arHO30B TOCHUTATN3NPYEMBIX B 3MH304bI 1—4 He oT/H-
YaJICh OT COCEIHHUX MEPHOIOB.

O].[eHKa BO3/IeiiCTBUS MEJIKOAUCIIEPCHOIO a3po30Jisi B BO3/lyXe ropo/ia Ha 4aCcTOTy rocnuraJjim3aluu...

2.2. Bausnue 0aunvt npomexymxa épemenu
¢ kxonuenmpauvueii PM, 5 >10 mxe/ M
Ha KOJauuecmeo 20cnumanu3avuti
no npuuunam bO/] 6 2. Tomcke

3a nepuo 2, uckJaYas anu3oabl 1—4, BbIeTeHbl
MPOMEKYTKN BpeMeHH, KOorJa KOHIeHTpauus PM, s
B Bo3ayxe ToMcka Obita Bbpime 10 Mxr/M°. B urore
6511 BBIOpaH 151 mpoMeXyTOK, M3 KOTOPBIX B 81 KOH-
nenTpaims PM, 5 > 10 Mxr/M° B Teuenne 1 cyT; B 37 —
2—4 cyT; B 16 — 5—9 cyT; B 17 — 210 cyr. [lng cHu-
JKeHUS cJydaifHoil ommm6Ku M3MepeHHWil B 3TH TIpoMe-
SKYTKU OBLTH T06aBJIeHBI CYTKH [0 TMOBBIMIEHNS U CYTKI
nocJjie IIOHUKeHUS yKa3aHHOU kouuenrpauuu PM,s.
[l BBIOPAHHBIX TIPOMEXKYTKOB PACCUUTHIBAINCH MaK-
cuMmabHble (max) n cpeanne (mean) 3Hauenus +A. 3a-
BHCHMOCTH 3THX 3HA4YeHUI OT KoJmdecTBa JAHell, Korja
PM, 5 > 10 Mkr/M®, mpuBeieHsl Ha pHc. 5. AHAIOTHY-
Hble 3aBICUMOCTHU OT CpeJlHell 1 MaKCUMAIbHOI KOHIIEH-
Tpauuit PM, 5 nokasansl Ha puc. 6.
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Puc. 6. 3aBucuMocts MakcuManabHbix (@) u cpegunx sHauenuit (6) +A (BOJI) a1 NPOMEKYTKOB BPEMEHU ¢ KOHIEHTparueii
PM, 5 > 10 MKT/M® OT MAKCUMAJIBHBIX I cpeaHNX KoHieHTparwii PM, 5 3a mepuon 2 6e3 yvera snu3onos 1—4

Buzano, 4To Ipu OTCYTCTBUH UH(DEKIMOHHBIX areH-
TOB, BBI3BIBAIOIIUX IOBBIIIEHHOE KOJIUYECTBO TOCIIUTA-
gusaiuil no npuuuHaMm BO/l, B Tomcke yBesnnueHnue
JUINTEJbHOCTU Ilepuoja ¢ KoHueHTpauuell PM,s >
> 10 MKkr/M® TPHBOANT K POCTY MaKCHMAAbHOTO CY-
TOYHOTO KOJMYECTBA TOCIUTAIN3ANNI 3a KaKAbIH pac-
CMOTpEHHbIIT poMeKyToK BpeMenn (puc. 5, @), HO
B cpe/lHeM 32 KaX[blfl MTPOMEeXKYTOK YHCJIO TOCIHUTAH-
3UPOBAHHBIX CYIIECTBEHHO He uaMenurcsa (puc. 5, 6).
VpoBenb KoureHTpaiuun PM,s (Kak MaKCUMaJbHbIH,
TaK M CPeAHHI) B paccMaTpHBAEMbIX YCJIOBHSIX yMe-
PeHHO 3arps3HeHHOH aTMocdepbl IPH OTCYTCTBHU BO3-
Gynntesneil MHQEKIMOHHBIX 3a60JeBaHUil, BBI3BIBAIO-
IUX TIOBBbINIEHHOE KOJMYeCTBO TOCIUTANIU3aluil TI0
npuunHaM BO/J[, npakTudecku He B/IHMSAET HA YHCJIO
rocruranusanuii (puc. 6).

2.3. Bauanue PM ; na pacnpocmpanenue
Koponasupycnoii ungpexuuu cpeou
naceaenusa 2. Tomcka

[lonoHuTeIbHON 3a/1adeli HAIEro WCCIeIOBAHIA
SBJISJIACH OIfeHKA BJIMSHUS MEJIKOICIIEPCHOTO a3po30-
JI4 Ha paclpocTpaHeHHe KOPOHABUPYCHOI WH(peKIun
cpeau HacesneHus r. Tomcka. BBugy toro, 4to nmanaeMus
COVID-19 pmuiach TPOIOJIKUTETHHOE BpeMsi, OBLIO
MPUHSATO pellleHne BbIIEJIUTh TaKOe HCCJe0BAaHIE OT-
JIeTbHBIM ITyHKTOM. Hamo oTMeTHTh, YTO IMepPUoj KOpo-
HaBupycHoil wuHpekmmn (01.04.2020—01.05.2022 rr.)
B ToMcke XapaKTepus3oBaJcsl [OBOJBHO YUCTBIM BO3-
nyxoM. Iloatomy 3amauya pemranach moJo6HO pasf. 2
HAIIIETO MCCJIEJOBAaHUSI HAa OCHOBE BBIOOPA IMPOMEXKYT-
KOB BpeMeHH ¢ KoHIeHTpanueil PMjs > 10 Mxr/ M
U pacyeTa 1o HUM CPEIHUX M MaKCHMaJIbHBIX 3HAYeHUN
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PM, s u +A. 3a zABa ucciefyeMbIX roja Ha6JI0LaI0Ch
64 nHg ¢ xouueHrpaiueii PMjs > 10 Mxr/ M. Bblto
BBI6paHO 32 BpPEMEHHBIX IPOMEXKYTKA, M3 KOTOPHIX 20
coepkamu 1 cyT ¢ KOHIIeHTpalleil BbIllle yKa3aHHOI,
10 — 2—4 cyt, 2 — 59 cyr. /lnsg BBIOpaHHBIX TIpOMe-
JKYTKOB ~BpPEMEHU PACCUUTBIBAINCH MaKCHMaJbHbIE
u cpennue 3HaveHud +A u PM,s. 3aBucumoctun 3tmx
3HaUYeHUI OT Ko/MuecTBa AHell u KoHueHTpauuu PM, s
3a mepuo/i 3 MpUBe/IeHbl Ha puc. 7 u 8.
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Puc. 7. 3aBucumocth MakcuMaibHbIX (@) u cpexnux (6) 3Ha-
yennii +A (COVID-19) or PM,;5 B NpoMesKyTKaX BpeMeHH
¢ KoHLleHTpaleil PM, 5 > 10 Mkr/ M

MOXHO OTMETHTb, YTO KOPOHABUPYCHas HH(peK-
U PAcIIpOCTpaHsieTcsl ObICTpee B 3arpsI3HEHHOI aTMO-
cepe u oxsarbiBaeT GoJiblliee KOJIYECTBO TI'PAXKIAH,
4eM B ycJoBHSX Gosee umcroii atMocdeps (puc. 7).
Kpome Toro, pocT KoamdecTBa AHEH MOAPST CO Cpef-
HecyTouHoil KoHIeHTpammeii PMys > 10 Mxr/m® yBe-
JIMYNBAET He TOJBKO HArpy3Ky Ha CHCTEMY 3/PaBo-
OXpaHEeHHs B OT/leJIbHBbIE /IHU, HO M KOJNYECTBO TOCIIU-
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Puc. 8. 3aBucuMocTb MaKCUMaJbHBIX W CPEJHUX 3HaUe-
uit +A (COVID-19) or koiuuectBa [HEeH B HPOMeKYTKaxX
BpeMeHH ¢ KoHIleHTpaIieii PM, s > 10 Mxr/m°

TaJu3aluii B cpeiHeM 3a BbIOpaHHBII BpeMeHHO# Mpo-
MexyTok (puc. 8).

3akaoueHue

Ha ocHoBe pe3y/bTaToB Halllero HCCJIeLOBAHUS
MOKHO 3aKJIIOYUTb, YTO IIPU OTCYTCTBUU B BO3JLyXe
Bo3OyauTesell WHQMEKITMOHHBIX 3a60/IeBaHNil, BbI3bI-
BaIOL[MX ITOBBIIIEHHOE KOJMYECTBO TOCIUTAIU3ALMII 110
npuunHaM bO/l, ypoBeHb 3arps3HEHUS MEIKOUC-
MepCHBIM a3po30JieM B TOMCKe, a TaK:Ke IIPOJOJIKH-
TEJIbHOCTb IPOMEXKYTKOB BpPEMEHU ¢ KOHIIeHTpalueii
PM,s > 10 MKI/M° He BJNSIOT Ha 3/I0POBbe HaceJe-
HIISI, XOTSI B OTJeJbHbIe AHE PMjs5 > 10 MKT/ M yBe-
JINYMBAET HArpy3Ky Ha CHCTeMY 3/IpaBOOXPAHEHUs
B Buje OGOJIBIIETO KOJUYECTBA TOCIUTAIU3UPYEMBIX
¢ 3a60/IeBaHUSIMI OPraHoB JbIXaHus. OJHAKO MpH ycC-
JIOBUY TOSBJIEHUS B BO3AyXe WH(EKINOHHLIX areHTOB
MeJKOANCIEePCHBIN a3p030Jib CIOCOOCTBYeT UX O6osee
6BICTPOMY TIepeHoCy, 3apaxkas O6oJblllee KOJMIECTBO

O].[eHKa BO3/IeiiCTBUS MEJIKOAUCIIEPCHOIO a3po30Jisi B BO3/lyXe ropo/ia Ha 4aCcTOTy rocnuraJjim3aluu... 383



TpaxkaaH, 4eM 6bL1o OBI B uncToil atMocdepe. B takue
SIHM30/Ibl, Ja’K€ B YCJOBUAX [JOCTATOYHO YHUCTOTO BO3-
JlyXa ropojia, TAKOTo Kak TOMCK, CpaBHUTEJbHO HeGOIh-
mme KoHIeHTparmu PMy s (30—50 Mxr/M®) criocoGHBI
YBEJIMYUTh KOJMYECTBO TOCIUTANU3ANNN 110 TPHYTHAM
6osie3Hell OpPraHOB JIbIXaHUs, BKJIOYas KOPOHABHPYC-
Hy10 HH(EKIHO, B HECKOJbKO pa3 6e3 yuera yBesude-
HUSL KOJIMYECTBA TOCTIUTAIM3AIMN 32 CYeT Ce30HHOil
32060J1€BA€MOCTH WJIH ATUIEMUH.

BaarogapHoctu. ABTOpPBI BBIpaskaioT O6Jarogap-
HOCTDb 32 TIpe/IoCTaBJIeHHbBIE MeJUIINHCKWE MaHHBIE CO-
tpyaHukaMm OIAY3 «CCMII» rnasepauy Huxomaro
BanepbeBnuy PopanonoBy, Ousery Edumonuuy IllyGe.

MDunaHcupoBanue. llccienoBanue  IpoBeseHO
B pamkax roczaganus MOA CO PAH.
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N.V. Dudorova, B.D. Belan. Effect of fine aerosols in urban air on the frequency of hospitalizations

for respiratory diseases.

The impact of PM,5 in urban air on the frequency of hospitalizations for respiratory diseases is studied
based on data on the atmospheric PM,5 concentration from the TOR station (Tomsk) and on the number of
hospitalizations of Tomsk residents for respiratory diseases and coronavirus infection (ICD-10 codes J00-J99,
U07.1, and U07.2) from the register of emergency calls over a twelve-year period (2010—2022). It is shown
that the level of air pollution with PM, ;s and the duration of pollution episodes almost do not affect the num-
ber of hospitalizations for respiratory diseases in the absence of infectious agents, which increase the number of
such hospitalizations. However, in the cases where infectious agents, including SARS-CoV-2, are present in ur-
ban air, which promotes an increase in the number of hospitalizations for respiratory diseases, fine aerosols as
carriers of the infectious agents contribute to their faster transfer and infection of more city residents compared
to the cases of clean air. During such episodes, relatively low PM,; concentrations (30—50 ug/m?) can several
times increase the number of hospitalizations for respiratory diseases, including coronavirus infection, even in
such a fairly clean city as Tomsk, ignoring the rise of the number of hospitalizations due to seasonal morbidity

or epidemic.

O].[eHKa BO3/IeiiCTBUS MEJIKOAUCIIEPCHOIO a3po30Jisi B BO3/lyXe ropo/ia Ha 4aCcTOTy rocnuraJjim3aluu...

385



