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FeonpocTpaHCTBEHHbIN aHaNu3 3aboneBaeMocTu
HaceneHus Pecny6nukmn TatapcTaH pakoM JIerkux 1 ee
CBA3b C NPUPOAHBLIMU N aHTPOMNOreHHbIMU hakTopamMu

B.U. Fataynnuut 2, A.MN. Wnbiykos?3, P.I. Bukremupoga?, U.I. MNaTaynnun?

IPFAQY BO «MHCTUTYT dbyHOaMeHTanbHOM MeaMUnHBI U Bronoruu.
KasaHckuii denepanbHbiin yHuBepeuteT» (KasaHb, Poccuiickas Pepepaums)
2KasaHckas rocygapcTBeHHas MeguunHckasa akagemus — counvan ¢reoy Arno PMAHIMO
MwuHsnpaBa Poccun (KazaHb, Poccuiickas ®enepauus)

SNHCTMTYT Npo6nem 3KoorMmM U HegpPOMNonb30BaHMsa AKageMun Hayk
Pecny6nuku TatapctaH (KaszaHb, Poccuiickas ®epepauus)

AHHOTauusa

Henb: BBIIBUTL 3aKOHOMEPHOCTH (pOPMUPOBAHUS 3a60/1eBA€MOCTH PAKOM
JIerkux HacesieHust Pecrry6ivky TatapcTaH 1 ee 3aBUCHMOCTS OT 3arpsi3HEHMsT
arMocdepHOro BO3yxa U MUKIMIHOCTH COJTHEYHON aKTHBHOCTH.
Marepuai 1 MeTofbIL B KauecTBe HCXOIHBIX IAaHHBIX UCIIOIL30BAHLI CIIETy-
IOIIVIe MaTepHaIbl: O 3a00/1eBaeMOCTH PAKOM JIETKUX, IPUBeJIeHHbIe B KaHIIep-
perucrpe Pecrry6rKkaHCKOTO KIIMHUYECKOTO OHKOJIOTHYEeCKOro AWCIAHCepa
Munsnpasa Pecrrybmuxu Tarapcran 3a nepron ¢ 2012 o 2021 rr; o BBIGpO-
cax B aTMocdepy U KOHIIeHTPAIXIX KaHIIePOreHOB B aTMOCdepHOM Bo3Iyxe,
npuBesieHHbIe B ['ocynapcTBeHHBIX fokIanax «O COCTOSIHUM OKpyXKarolei
npuposHoi cpensl Pecry6iyiky Tatapcran» MuHHECTepCTBA 3KOJIOTHU U IIPH-
ponHoi cpens! Pecrry6imky Tarapcras.

Pesynrbrarsl. B nccienoBanny okasaHa BHICOKAsI CTeTleHb CBSI3U MEXXTY KOM-
IUIeKCHBIM MHJIEKCOM 3arpsi3HeHHsl aTMOCGEpPHOTo BO3Tyxa KaHIIepOreHaMu
1 3a00JIeBaeMOCTbIO HacesleHus pakoMm Jierkux (r=0,79 Ha yposae a=0,05).

Taxoke 6bUT IPOBEIEH CTAaTUCTUYECKHE aHAI3 MHOTOJIETHETO YPOBHsI 3ab0ite-
BaeMOCTH HaceJlIeHUs] U ee CBS3U C yPOBHEM COJIHEYHOM aKTUBHOCTH C UCIIOJb-
30BaHMeM OTHOCHUTEJILHOTO YHC/IA COJTHEeYHBIX IsTeH (4ucio Bombda — W).
Koaddunuent xoppensanuu Mexxny W 1 3a6071eBaeMOCTBIO PAKOM JIETKHX
SBJISIeTCS 3HAaYMMBIM Ha ypoBHe a=0,05 u cocrasiser r=0,72, uto cBuze-
TEJIbCTBYET O 3aMETHOH CHJIe CBSI3U MeXy UCCIIefyeMbIMU [I0Ka3aTeJIsIMH.
3axsodenne. CoBepIIeHCTBOBAHHe CHCTEMbl MOHUTOPHHTA, KOHTPOJIb 3a
COCTOSIHYeM BHeIIIHeH Cpefibl, MEepOIIPHSITHSI 110 IIPeJIOTBPAIIIeHHIO 3arpsi3HeH-
HOCTH aTMOC$EepHOr0 BO3yXa CIOCOGCTBYIOT CHIDKEHHIO OHKOJIOTHIeCKOU
3a060J1eBaeMOCTHY HaceJleHUsl PAaKOM JIETKHUX.

KirroueBbIe c10Ba: pak Jierkux, reorpadudeckas HHGOPMAIMOHHAS CH-
CTeMa, 3arps3HeHue aTMOCHEepHOro BO3/lyXa KaHIleporeHaMu, COJIHe4Hast
AKTHBHOCTbD.
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Geospatial analysis of the incidence of lung cancer
in the population of the Republic of Tatarstan and its
relationship with natural and anthropogenic factors
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!Institute of Fundamental Medicine and Biology, Kazan Federal University (Kazan, Russian Federation)
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3Institute of Ecology and Subsoil Use of the Academy of Sciences
of the Republic of Tatarstan (Kazan, Russian Federation)

Abstract

Aim: to identify patterns of lung cancer incidence in the population of the
Republic of Tatarstan and its dependence on air pollution and the cyclicity
of solar activity.

Material and methods. The following data were used as initial data: data
on lung cancer incidence available in the cancer registry of the Republican
Clinical Oncology Dispensary of the Ministry of Health of the Republic
of Tatarstan for the period from 2012 to 2021; data on emissions into the
atmosphere and concentrations of carcinogens in the atmospheric air, available

www.innoscience.ru

in the State reports “On the state of the natural environment of the Republic
of Tatarstan” of the Ministry of Ecology and Natural Environment of the
Republic of Tatarstan.

Results. The study demonstrated a high degree of correlation between
the comprehensive index of air pollution with carcinogens (IAPc) and the
incidence of lung cancer in the population (r=0.79 at the level of a=0.05).
To identify the relationship between the solar activity and the incidence
of lung cancer, a statistical analysis of the long-term incidence rate of the
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Hayka u UHHOBauUuK B MeauLuHe

population and the level of solar activity was carried out using the relative
number of sunspots (Wolf number, W). The correlation factor between W
and the incidence of lung cancer is significant at a=0.05, the value being
r=0.72, which indicates a noticeable strength of the relationship between

the studied indicators.

Conclusion. Improving the monitoring system, monitoring the state of the
external environment, and measures to prevent air pollution will help reduce
the incidence of cancer, including lung cancer.

Keywords: lung cancer, geographic information system, air pollution with
carcinogens, solar activity.
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m BBEJIEHUE
qncno OHKOJIOTMYeCKHX 3aD0JieBaHUI HEeyKJIOHHO pacTeT BO
BCEM MHpe, ¥ 3TO CTUMYJIMPYeT pa3paboTKy HOBBIX CTpa-
Teruit o 6oprbe ¢ HUMU. [lepBryHast mpoduIaKTHKa BCerna
HarpaBjieHa Ha CHIDKeHue 3a0071eBaeMOCTH TIOCPefICTBOM ITpO-
rpamM, HallpaBJIeHHBIX Ha YMeHblIIeHHe BO3[eHCTBYS Ha Ha-
ceJleHVe U3BeCTHBIX MPUYMHHBIX GpakTopoB. OHAKO, TpeXxie
YeM BHeZIPSTh Kakue-TIM00 CTpaTeruy, HeoOX0qUMO OLeHUTh
BeposITHOE BIIMSIHYe 3THUX ITPUYHH Ha 3a00J1eBaeMOCTh PakoM
Y BO3BMOXXHOCTb CHIDKEHHS UM YCTPaHeHUsI X BO3/IeHCTBUSL.

AmnHanu3 3ab60/1eBaeMOCTH HaceJleHUs C UCIOIb30BaHUEeM
reorpadpudeckoit nHpopmamuonHno cuctemsl (I'MC) mo-
MOTaeT BBISIBUTh HEKOTOpbIe 3aKOHOMEepHOCTH, UCCIIeoBaTh
[IPUYIMHHO-CJIe[ICTBeHHbIe CBS3H, HAWTU OCHOBHBIE (GaKTOPHI U
CIPOTHO3UPOBATh CUTYAIIUIO Ha HeCKOJIBKO JieT Brepen [1, 2].
ITpu nccnenoBanuy 3aboneBaeMocTy pakoM rpuMenedne ['IC
[IOMOTaeT BBISBUTh TeHIeHIINU 3a00/1eBaeMOCTH U CMepTHO-
cti. OHO M0JIe3HO NIPY NPOBeJIeHUM CKPUHUHTA U JIeYeHHH],
a Tak)xe TpY BHeJIpeHUH 3PHEKTUBHBIX MPOPUIAKTHIECKUX
nporpamm [ 3].

OpHuM 13 00BEeKTOB HCCIIeIOBAHUS MOXeT MOCITYXUTh
paxK JIerKKX, ABJISIOIIUNICS BeAyllleld OHKOIIaTOIOTHel: ITI0YTH
2,5 MJTH HOBBIX CJTy4aeB U Oostee ueM 1,8 MITH cMepTeli BO BceM
mupe B 2022 rony. B cTpykType 3aboneBaeMoCTH U CMepT-
HOCTH 3TO MOYTH KaX[blit BocbMot (12,4%) muarHos paka B
Mupe U Kaxkablii nsteii (18,7%) cimydait cMepTu OT paka [4].

OcHOBHO¥ IPUYMHOM pakKa JIerkKuXx sIBJISeTCs KypeHue, ofi-
HaKO He MeHblIIIee 3HaUeHKe B er0 3THOJIOTUU UMeeT 3arpsisHe-
Hue aTMocdepHoro Bo3ayxa. OHO sBiIsieTCs MPUYUHOMN 7 MITH
cMepTed B rofi, ipu 3ToM 99% HaceseHust MUpa TPOXKUBAeT B
paifoHax, I7le YpoBeHb 3arpsisHeHUsI [TpeBbIIaeT peKoMeHa-
1 BO3!. Wcnonb3oBaHye B kaueCTBe TOIIJIMBA YIVIS, Ma3yTa,
BBICOKas KOHIIeHTPAI[¥s! POMBIIIJIEHHBIX TIPePUITHI OKa-
3bIBAIOT BpeHOEe BO3JIEMCTBHE Ha 37I0POBhe desioBeka [5, 6].
OcobeHHO aKkTyasibHa BO3pacTaroliasi pojiib HeraTHBHOTO BO3-
NeNiCTBYS YITIepOICOIepIKAIIUX YaCTHUI] OT aBTOTPAHCIIOPTHBIX
cpenicTB U nopor [7]. B psne paboT ObuM MpeficTaBIeHsbl 10-
KazaTelbCTBa CIOCOOHOCTHU 3arpsi3HUTEeH BO3AyXa He TOJIbKO
HaNpsMYIO Pa3apaXkaThb SMUTeNHNH AbIXaTeIbHbIX IMyTel, HO U
BBI3BIBAaTbh OKUCIIUTENIBHBIM CTpecc U BocHajleHue, KOTopkle
JIeXkaT B OCHOBe pa3BUTHS OIyxoJeii jerkux [8, 9].

ComnneyHas paguanys 1 00yCIOBIeHHast 0 TeoMarHUTHas
AKTUBHOCTb SIBJISIIOTCS BaXKHEHMIIUM (aKTOPOM CUHXPOHM3a-
I[UH BHYTPeHHUX OMOPHUTMOB YeJIoBeKa C OKpYXKarollei cpe-
noit. Kak rmokasas psifi uccieJoBaHHM, COJTHEeYHast akTUBHOCTD
Y BbI3BaHHBIE COJIHIIEM I'eOMarHUTHbIE BO3MYIIEHUSI BIIVSIIOT
Ha peaJiM3allyio apTepUanbHON THIIepTeH3UH Y TTOXKUIIBIX MYX-
uyuH [10]. Takke BbIsSBlIeHa B3aMMOCBSI3b MEX/Ty COIHEYHOM
Y FeOMarHUTHOM aKTUBHOCTBIO ¥ KOTHUTHBHBIMU QYHKITUSIMU
yesnioBeka [11]. IIpencraBmisieTcs BAXKHBIM U3ydeHHe BO3MOX-
HOW 3TUOJIOTUYECKOM POJIY [IUKJIOB COJTHEYHOM aKTUBHOCTU B
BO3HUKHOBEHUM CApKOM MSTKUX TKaHel. B HacTos1iee BpeMs
YCTaHOBJIEHA CBSI3b MH/IEKCOB COJTHEYHOM aKTUBHOCTH (IMCes
Bonbda) ¢ yacToTol BO3HUKHOBEHHs JielKo3a, TUMbOM, 3M-
OpHOHANIBHBIX OIyXOJlell U ApYruxX HoBooOpasoBaHuii [12].
3HauMTeNbHBIN NHTepec IpefiCTaBIIseT BhsiBIeHHoe B Poccun
B 1990-2019 rr. yBenuueHe B AMHaAMUKe KOPPeJISINY YacTo-
Tbl CAPKOM MSATKUX TKaHe C UH[IeKCAMU COJIHEYHOM aKTUB-
HOCTH B ITOJTHOBO3PACTHOM MOMYJISIIAY, TIPH CHIKeHUH B 3TOT
niepuon (22—24 uvkibl) akruHocTH CooHia [13]. U3yuenue
3a00J1eBaeMOCTU HEXOKKUHCKUMU TMMbOMaMHU y JeTed u
B3pocibiX B CIITA BBISBUJIO HUKJIMYHOCTh, IOAOOHYIO COJ-
HEYHOW aKTUBHOCTH, C HaJIM4MeM Jiara (3amepkku) [14, 15].
HccnenoBanus, npoBesieHHble B Poccuy, moaTBepiniu cBsisb
LIMKJIMYHOCTH COJIHEYHOM aKTUBHOCTH C YaCTOTOM HEXOKKUH-
CKUX TUMPOM Y feTelt u B3pociiblx [16, 17]. Takke croenano
IIPeZTIoNIoXKeHre O BIUSHUU IIUKJIOB COJTHEYHOM aKTUBHOCTU
Ha BO3HUKHOBEHHe MeJlaHOMBHI Yy dejioBeKa. JTa TUIIoTe3a
TIpe/iCKa3bIBaeT BpeMeHHYI0 33/IepXKKY B ITUKJIaX 3abojieBaeMo-
CTH MeJIAaHOMOY OTHOCHUTEJIbHO COJTHEYHOU aKTUBHOCTH C yBe-
JIMYeHreM pacCTOSTHUS OT MOJISIPHBIX IT1arnok [ 18]. Bo3amoxkHo,
M3MeHeHHs COJTHeYHO! Y reOMarHUTHOM aKTHUBHOCTH BITUSIIOT
Ha CeKpelyio MeJIaTOHMHA U BereTaTUBHYIO0 HEPBHYIO CUCTeMY
Y TeM CaMbIM peajM3yIoT IaToyiorudeckuit mporecc [11]. 3to
KacaeTcsl B 4ucIIe povero H6anaHca TOpMOHOB CTpecca U aHTH-
CTpecca, OKUCIIUTeNIbHBIX ¥ aHTUOKUCIIUTENIbHBIX PeaKIUii, Cco-
OTHOIIEHUs CYIIPECCOPHOM U XeJIIIePHOM aKTUBHOCTH, a TaKXKe
3HEepreTUYeCKUX MPOIeCCOB B UMMYHHBIX KieTkax [19, 20].

m I1EJIb
BrisiBUTE TpocTpaHCTBeHHBIE 0COOEHHOCTH 3a00/IeBaeMo-
CTH paKoM JIerkux HaceneHus Pecny6muku TaTapcraH U ee

1 WHO Global Air Quality Guidelines. Particulate Matter (PM2.5 and PM10), Ozone, Nitrogen Dioxide, Sulfur Dioxide and Carbon Monoxide. World Health Organization, 2021.

URL: https://www.who.int/publications/i/item/9789240034228

130

www.innoscience.ru


http://www.innoscience.ru
https://orcid.org/0000-0003-1695-168X
mailto:bulatg@list.ru
https://orcid.org/0000-0001-9671-3969
mailto:shlychkov@mail.ru
https://orcid.org/0000-0002-0416-5342
mailto:RGBiktemirova@kpfu.ru
https://orcid.org/0000-0001-5115-6388
mailto:ilgizg@list.ru
https://www.who.int/publications/i/item/9789240034228

Science & Innovations in Medicine

Vol.11 (2) 2026

ONCOLOGY AND RADIOTHERAPY

3aBUCUMOCTD OT 3arpsa3HeHusda aTMOCCl)epHOFO BO34yXa KaH-
IeporeHamMu u COJIHEYHOM aKTUBHOCTH.

m MATEPUAJI 1 METO/IbI

B kauecTBe HCXOMHBIX JAHHBIX UCIOJIb30BAHbI MAaTEPUAJIbI:
0 3260J1eBaEMOCTH PAaKOM JIETKUX, IPUBEJIeHHbIE B KaHIep-pe-
ructpe PecryGirKaHCKOTO KJIMHUYECKOTO OHKOJIOTUYeCKOTO
nmucnancepa Munsnpasa Pecny6nuku TarapcraH 3a nepuop
¢ 2012 no 2021 rr.; o BeIOpocax B arMocdepy U KOHIIeHTpa-
IIUSIX KaHIIepOTeHOB B aTMOC(EepPHOM BO3/lyXe, TIPUBeIeHHbIe
B ['ocynapcrBenHbIx Tokiaax «O COCTOSHUM OKpY>KaroIle
npupopaHoii cpenbl Pecniybnuku Tarapcran» MuHMCcTepcTBa
9KOJIOTHM U TTPUPOIHOM cpenbl PT1.

B kauecTBe aHTpONOreHHBIX (HAKTOPOB PACCMOTPEHbI
KOHIIEHTPAIlMX KaHIIepOreHOB B aTMOCGEepHOM BO3ZyXe, a
MIPUPOMIHBIX — COTHEeYHasl akKTUBHOCTH (uuciia Bombda (W)).
KoMmriiekcHbI# vHIEKC 3arpsi3HeHust aTMocdepbl KaHIiepore-
Hamu (M3AK) pacCUUTBIBAJICS TI0 BeIleCTBaM C HauOOJbIIUMU
HOPMHPOBAHHBIMY 3HAYeHUSIMHU TIPefIeIbHO IOy CTUMOM KOH-
nertpanuu (IIIK) c ygerom ux kiacca onacHocTtH (6eH3(a)
MpeH U GopMabIeru).

1151 KaueCTBEHHOM OIIeHKH YPOBHSI 3a00/1eBAeMOCTH PaKOM
JIerKuX pa3paboTaHbl KDUTEPUX YPOBHEH «HU3KHIT», «Cpefi-
HHUI» U «BBICOKHID» (Tabimuma 1).

JIns1 o1leHKM MHTEHCUBHOCTH pOCTa (CHMKeHUs1) 3abosie-
BAaeMOCTH PAKOM JIETKHX C UCIIOJIb30BAaHUEM PeKOMEeH/IallHH,
npuBeNieHHbIX B paboTte A.A. Hcaesa (1988) [21], nyis kaxxmoro
MYHUIIMIIAIILHOTO PAaliOHAa ¥ TOPOJICKOTO OKPYyTa MOCTPOEHbI
JIMHEMHbIe ypaBHEeHUs perpeccru BUjia y=ax+b, ¢ ucromnb3o-
BaHHeM KOTOPBIX ONpeJlesisics TpeH 1 3aboseBaeMocTy. B ciy-
Yae, KOTJ]a B ypaBHEHHH perpeccut d >0, B MyHUITUIIATbHOM

YpoBeHb 3a6oneBaeMocTu Kputepum ypoBHeit 3a6oneBaemMocTu
PaKoM nerkux PN Ha 100 Tbic. HaceneHus

Huakuia 3a60n1eBaeMoCTb PakoM nerkux < 39
CpenHuit 39 < 3a601eBaeMOCTb PaKOM nerkux < 47
Bbicokuii 3a601eBaeMoCTb PakoM nerkux = 47

Tabnuua 1. Kpumepuu yposHeli 3a6onesaemocmu PJ1 Ha 100 meic.
HaceneHusi

Table 1. Criteria for the incidence rate of lung cancer per
100,000 population

TeHaeHUMNA pocTa (CHMKeHUSR)

KpuTepuu oueHku TeHaeHUumn
3a60neBaeMoOCTU pakoM 3a60neBaeMOCTH PakoM Nerkux

JNerkux

CyluectBeHHas la] 21,20
3ameTHas 0,65 < |al < 1,20
Cnabas la] < 0,65

Tabnuya 2. Kpumepuu oyeHku meHoeHyuu 3abonesaemocmu PJ1
Table 2. Criteria for assessing the incidence trend of lung cancer

paiioHe U TOPOJICKOM OKpYTe OTMeYaeTcsl TeHJeHIIUsl poCTa
3a60J1eBaeMOCTH PAKOM JIeTKHX, a Ipu a <0 — TeHaeHIHs
cHxkeHusi. Kpome Toro, ”HTEHCMBHOCTb POCTa (CHYDKEHHST)
3ab0JIeBaeMOCTH PaKOM JIETKHMX 3aBHCHUT OT aGCOJIIOTHOM Be-
JIUIUHBI KO2bUITMeHTa a.

JI7ns1 kageCTBEHHO! OITeHKY POCTa (CHUXKeHwUs ) 3abosieBae-
MOCTH PaKOM JIErKUX pa3paboTaHbl KPUTEPUH OIIeHKH TeH IeH-
IIVH: «CYIIIeCTBeHHas», «3aMeTHasI» U «cyabas» (Tabsumia 2).

CaenieHust 0 COJTHEYHOM aKTUBHOCTH W TIOJTy4YeHBI Ha caiTe
MupoBoro 1eHTpa JaHHBIX 110 COTHEYHO-3eMHOU ¢pusuke?. B
KauecTBe OCHOBHOTO aHAJIMTUYECKOTO TIO/IX0Ja JIJIs OI[eHKH
B3aMIMOCBSI3U MEXIy YPOBHEM 3a060JIeBaeMOCTH PAKOM JIETKUX
Y TapaMeTpaMHu COJTHeYHOM 1 reOMarHUTHOW aKTUBHOCTH ObUT
BBIOpaH KOPPeJISIIMOHHbIM aHaJIH3.

YeiioBubie 0003HAYEHHs

YposeHb 3adoieBaeMoCTH
|:l Bricokmii
:I Cpeannii
[ Hwskmie

‘ Cuabnas Teiienis pocra
‘| JameTHan TeHACHIHS pocra

ﬁ Coaadas Tenjienuus pocra

Tenpenuns 3ab01eBaeMOCTH
‘ CHabuas TeHICHIN CHIACHIA
' 3aMeTHAS TCHACHUNA CHILKCHHS

{} Corabas TenIenimn cHKenns

PucyHok 1. PalioHupoBaHue meppumopuu Pecny6nuku TamapcmaH no ypoBHio 3a6oiieBaeMocmu pakoM neskux Ha 100 mbic. HaceneHus

B paspese MyHUYUnNasibHbIX PalioHOB U 20p0JCKUX OKPY20B.

Figure 1. Zoning of the territory of the Republic of Tatarstan by the incidence rate of lung cancer per 100,000 population in the context

of municipal districts and urban districts.

1 «O cOCTOSIHWM OKpYXatoLLEe NpupoaHoi cpenpbl Pecnybnukv TatapcTtan» 3a 2007-2021rr. URL: https://eco.tatarstan.ru/gosdoklad
2 M1pOoBOW LEHTP AaHHbIX NO CONHEYHO-3eMHoi uanke. URL: http://www.wdcb.ru/stp/index.ru.html
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Hayka u UHHOBauUuK B MeauLuHe

TeHaeHuMA pocTta 3a60/1eBaeMOCTH PaKOM Jerkux

CywecTBeHHas 3amMeTtHas Cnab6as
AnacToBckuit Bbicokoropckuii MamagbiLickuii
BantacuHckuin TeTiowickuin MeHpaeneesckuii
ToNs4MHCKUI TykaeBckui Akcy6aeBckuit
[NecTpeynHckuii A3sHakaeBCKuit ByvHckuia
MycntomoBckuii Apckuin 3eneHoaonbCKuin
[l poXoKkaHOBCKMiA ArpbI3ckuit r. HabepexHble YenHbl
HoBoLuewwMuHckui BepxHeycnoHckuit r. KazaHb
tOTaanHckwit YucTononbckuii
3aunHckuii BaBnuHckuii
Ena6yxckuit CabuHckuii
Cnacckuit
PbI6HO-Cnoboackuit
HwxHekamckuit
Hypnatckuii
AnbMmeTbeBckuit

Tabnuua 3. PacnpedeneHue MyHUYUNasbHbIX palioHOB U 20p000B
Pecnybnuku TamapcmaH no meHOeHyuu pocma 3abonesaemMocmu
pakoM nezkux B 2012-2021 ze.

Table 3. Distribution of municipal districts and cities of the Republic
of Tatarstan by the trend of increasing incidence of lung cancer in
2012-2021

m PE3VJIBTATHI U UX OBCYHKJIEHUE

HccnenoBana 3a6071eBaeMOCTb PaKOM JIETKUX HaceJIeHus
Pecniy6nuku TaTapcTan B pa3pe3e MyHHUITUIIAIBHBIX paiio-
HOB U ropoficKuX okpyroB 3a 2012-2021 rr. PafionrpoBanue
Tepputopun PT 1o ypoBHIo 3a601eBaeMOCTH pakoM JIeTKUX
IIpUBelieHO Ha PUCYHKe 1.

AHanu3 JJaHHBIX TIOKA3bIBAEeT, YTO HabOIIOMAeTCsl HepaBHO-
MepHOe paclipejiejieHue 3a60JieBaeMOCTH PAaKOM JIETKHUX.

3aboaeBaemocts P/T na 100000, gen.

65

45

Toxst

25

2012 2014 2016 2018 2020

PucyHok 2. [JuHamuka 3aboneBaeMocmu pakoM siezkux B
AnacmoBCKOM MyHUUUnasibHOM patioHe.

Figure 2. Dynamics of lung cancer incidence in the Apastovsky
municipal district.

3aboseBaemoctnb P/T na 100000 uen.
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Bricokuit ypoBeHb 3a0071eBaeMOCTH BBISIBIIeH B 12 MyHUIIU-
IasibHbIX paiioHax. Hanboree BbICOKMIT ypoBeHb 3ab0iieBaeMo-
CTH B 3TOH rpymIe otMedascs B Kamcko-YerburckoMm, Tettorr-
CKOM U BepxHeyc/IoHCKOM paiioHaX: COOTBETCTBEHHO 64, 61 u
60 uestoBek Ha 100 ThIC. Hacenenus. CpeHuUt ypoBeHb 3abor1e-
BaeMOCTH 3apUKCUpOBaH B 21 paiioHe, HU3KuUM ypoBeHb — B 10
paiioHax U B IByX ropozax — B Habepexxubix YenHax u Kazanu.

Pacrnpenenenue paiioHoB u roponos Pecnybmuku Tarap-
CTaH, B KOTOPbIX 3adHKCHPOBaHa TeHIEHITHs pOCTa 3aboseBa-
eMOCTH PaKOM JIerKUX I10 CTelleHU ee BBIPAXKeHHOCTH, Ipef-
CTaB/leHO B Tabmune 3.

B GomnbImMHCTBe paliloHOB ¥ TOPONIOB OTMeJaeTCsl TeH eH-
1us1 pocTa 3abosieBaeMOCTH pakoM Jierkux. CiiefyeT OTMeTUTb,
YTO CyILI[eCTBeHHBIN POCT 3a00J1eBaeMOCTH PaKOM JIETKUX OT-
MeyaJics IpeuMyIlleCTBeHHO B paifoHaX, KOTOpble B OCHOBHOM
3aHUMAIOTCSI CeJIbCKOXO3UCTBeHHOMN JIesTeNbHOCThIO. TeH-
JIeHITHsI CHI)KeHHsI 3a60J1eBaeMOCTH PAKOM JIeTKUX 3abHKCH-
poBaHa B 14 paitonax Pecry6rmiku Tarapcras (CyiiecTBeHHast
— B 3, 3aMeTHas — B 6, ciabast — B 5 paiioHax).

B kauecTBe nnpyMepa npyuBesieM AMHAMUKY 3a00J1eBaeMOCTH
pakoM Jierkux B ATIacCTOBCKOM paioHe, B KOTOPOM OTMedyeHa
CyllleCTBeHHas! TeHeHIUs pocTa 3aboseBaeMocTH, U Kaitbuir-
KOM paiioHe, B KOTOPOM OTMeueHa CyllleCTBeHHast TeH|eHIIHsI
CHIDKeHMs 3a0051eBaeMOCTH (PHCYHKH 2, 3).

Crnenyet oTMeTuTb, uTo AniacToBckuii U Kaitbunkuit paii-
OHBI PacIoIOXKeHb! Ha 3arajie pecydiIvKy U UMeloT 0DITyIo
rpanuny. BoamoxxHast mpuyMHa Tako¥ AMHAMHUKU 3abosieBae-
MOCTH PaKoM JIeTKUX, BepPOSTHO, 00yCIIOBIeHa 0CODEHHOCTIMU
IIPUMeHeHHUs CPefICTB 3alllUThl PACTeHUH U [TeCTUIHIOB.

B r. Kazanu BhIsiBlIeHa 3aBUCUMOCTh 3a00J1eBaeMOCTH pa-
KOM JIeTKUX OT 3arpsi3HeHHs: aTMOCdepHOro Bo3ayxa KaHIle-
poreHamu. [1j1si XapakKTepUCTUKY 3arpsi3HEHUS aTMOCepHOTro
BO3/IyXa MUCIIOJIb30BaH KOMIUIEKCHBIN MHIIEKC 3aTPsisHeHHs aT-
Mocdeps! KaHIleporeHamu (M3 Ak). CBs3b MeXy 3arpsisHeHH-
eM aTMOChepHOro BO3/IyXa U YMCIIOM OOJIBHBIX PAKOM JIerKUX
B I. Kazanu mpuBesieHa Ha pUCyHKe 4.

[TosydyeHo ypaBHeHHe perpeccuy, OIHCHIBaOIIee CBSI3b
MeXIy 3a0071eBaeMOCTbIO PaKoM JIeTKUX HaceneHus I. Kazanu
Y 3arpsisHeHreM aTMOoC$epHOro BO3AyXa:

PJIT = 17,06« U3Ak + 376,36 (@)
Koaddunuent xoppensiiuu mexny M3Ak u 3aboneBaemo-
CTBIO PaKOM JIETKUX SIBJIsIeTCsl 3HAYUMBIM Ha ypoBHe a=0,05 u

3aboaeBaemMocTh
PJ1, yeu.

440

400

H3A,

360

PucyHok 3. [JuHamuka 3abosieBaeMocmu pakoM Jie2Kux B
Katibuykom MyHuUyunanbHoM patioHe.

Figure 3. Dynamics of lung cancer incidence in the Kaibitsky
municipal district.

132

PucyHok 4. CBs3b 3a2psidHeHUs amMocgepHo20 Bo30yxa C YUC/IoM
60/1bHbIX pakoM fezkux B 2. KaszaHu.

Figure 4. The relationship between air pollution and the number of
patients with lung cancer in Kazan.
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PucyHok 5. [luHamuka ¢pakmuyeckux (®) u paccqyumanHbix (P)
C ucnonb30BaHUEM ypaBHeHus pezpeccuu (1) 3HadeHul yucna
6osbHbIX pakoM nezkux B 2. KazaHu 3a nepuod 2012-2021 ze.

Figure 5. Dynamics of actual (F) and calculated (P) values of the
number of patients with lung cancer in Kazan for the period of
2012-2021 using the regression equation (1).

cocrapmset r= 0,79. Koadpurument nerepmunarmm 0,7 < R? < 0,9,
YTO CBUIIETEJILCTBYET O BHICOKOUM CHJIE CBSI3M MEXIY HUCCIIe-
IyeMbIMU nTokazatensmu. @aktop M3 Ax obwscHseT 63% us-
MEeHYMBOCTH 3a00JIeBaeMOCTH paKkoM Jierkux B I. KazaHu.

JluHaMyika 3HaUeHHM Yrciia O0TbHBIX PAaKOM JIeTKUX B T. Ka-
3aHu paktuyeckux (P) u paccunranubix (P) ¢ ucmonb3oBa-
HUeM ypaBHeHUs perpeccud (1) npuBefieHa Ha PHUCYHKe 5.

OtMmeuaeTcs yAOBIETBOPUTENbHAsE CUMOATHOCTD (COBIazie-
Hue 110 $paze) PaKTUIeCKUX U PACCIUTAHHBIX C UCIIOTb30BaHUEM
ypaBHeHUsI perpeccud (1) 3HaueHu# 3a6051eBa@MOCTH PaKOM
nerkux B I. Kazanu. MakcumarnbHas omubka — 5% oTmedaeTcs
B 2012 u 2017 rr., a MunumaibHasi — 0% B 2015 1 2020 rT.

J1Jisl BBISIBIIEHUS CBSI3U MEXXIY COJIHEYHOW aKTUBHOCTBIO
1 3a00J1eBaeMOCTbIO paKOM JIeTKUX ObUT ITPOBeieH CTaTUCTH-
YeCKUW aHa/IM3 Yuciia 60bHBIX B T. Kazanu 3a nepuop 2012-
2021 rr. JIjas oLleHKHM COIHeYHOM aKTMBHOCTH MCIIO/Ib30BaHO
OTHOCHUTeJIbHOe YHCJIO COJTHeYHBIX MsaTeH (drcio Bomnbda —
W). IlaHHble npeficTaB/IeHbl HA PHCYHKe 6.

C poCTOM COJTHEYHOV aKTHBHOCTH OTMEYaeTCsl CHIDKeHUe
9uciia OONBbHBIX PAKOM JIETKUX. YpaBHEeHHe Perpeccu, KOTo-
poe omHCHIBaeT CBsi3b Mexy W 1 3a60J1eBaeMOCThIO PakoM
nerkux B I. Kazanu, umeer Bup:

3JI = -0,38-W + 438,73 )]
KoaddunuenT koppensiiinu Mexxry W 1 qnciom 60nbHbIX PJT
cocrasysiet r= 0,72 u siBiisieTcs 3HaYMMbIM Ha ypoBHe a=0,05.

3260/1eB2eMOCTH PAKOM JIETKHX, Yel.
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370
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PucyHok 6. Csizb W c 3a601eBaeMocmbio pakoM fieekux B 2. KasaHu.

Figure 6. The relationship between W and the incidence of lung
cancer in Kazan.

PucyHok 7. [JuHamuka ¢pakmuyeckux (@) u paccyumaHHbIX
(P) ¢ ucnonb3oBaHuUeM ypaBHeHUs! pegpeccul (2) 3HadyeHul
3abonesaemMocmu pakoM nezkux B 2. KasaHu.

Figure 7. Dynamics of actual (F) and calculated (P) values of lung
cancer incidence in Kazan using the regression equation (2).
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PucyHok 8. [JuHamuka qucna 60/bHbIX pakoM flegkux B 2. KasaHu
3a nepuod 2012-2021 2. u ee UHePUUOHHbIU U UHHOBAUUOHHbIU
npozHo3bl 0o 2030 2.

Figure 8. Dynamics of the number of patients with lung cancer in
Kazan for the period of 2012-2021 and its inertial and innovative
forecast until 2030.

®Paxtop W obbsicHsieT 52% 3a6051eBaéMOCTH PAKOM JIETKUX B
r. Kazanu. Koadourment nerepmunariuu cocrasiser 0,5 < R?
< 0,7, 9TO CBUIIETENILCTBYET O 3aMEeTHOM CUJIe CBS3U MeXAy
WCCIIeTyeMbIMH TT0Ka3aTesIsIMU.

Hcnonp3oBaHue cBsi3y 3a060/1eBaeMOCTH PAKOM JIETKUX C
[UKJIMYHOCTBIO COJIHEYHOU aKTUBHOCTH HauboJiee mpesrno-
YTHUTEJILHO UCIIO/Ib30BaTh JIsl TPOrHO3a 3a00JI1eBaeMOCTH,
noToMy 4T0 W MMeeT IMKIMYHOCTh C IepUOJIOM NIPUMEpPHO
11 net. lunamuka daktudeckux (P) u paccumtanabix (P) ¢
WCTI0JIb30BaHNeM ypaBHeHUs perpeccui (2) 3HaueHU# 3aboie-
BaeMOCTH paKkoM Jierkux B I. KasaHu npuBesieHa Ha pucyHke 7.

OTMeuaeTcs yIOB/IeTBOpUTeIbHAs CUMOAaTHOCTh (COBMaze-
Hue 110 daze) GaKTHIECKUX ¥ paCCIUTAHHBIX C UCITOIb30BAaHHEM
ypaBHeHMsI perpeccud (2) 3HaueHUIt 3a00J1eBaeMOCTH pakoM
nerkux B I. Kazanu. MakcumarbHas ommbka — 5% oTMedaeTcs
B 2012 r., a MunumainbHas — 1% B 2021 r. Jlunamuka ducia
6oibHBIX pakoM B I. Kazanu 3a nepuon 2012-2021 rr. u ee uHep-
IMOHHBIA ¥ MTHHOBAIIMOHHBIH 1TPorHo3 /10 2030 T. ¢ ucmomnb30-
BaHMEM ypaBHeHUsl perpeccud (2) mpuBelieHbl Ha PUCYHKe §.

B cootBeTcTBUY C MHEPITMOHHBIM mporHo3oMm B 2030 T.
OXKHAeTCsl POCT YMCiia OOJIbHBIX PaKoM Jierkux B I. Kazanu
Ha 103 uenoBek Ha 100 TbIC. HaceneHus, wix Ha 27% OTHO-
cutenbHo 2012 1. (381 cityyatit). CoryiacHO MHHOBAIIMOHHOMY

10O COCTOSIHUM CaHUTapHO-3NUAEMUoNorMyeckoro 6narononyyms Haceneuus B Poccuitickont ®enepauun B 2023 rony: MocynapcTeeHHbIv noknaa. M.: denepansHas cnyx6a no Hanopy B

cchepe 3awmThl NpaB notpebuteneit u Gnarononyyus yenoseka, 2024. 364 c.
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nporaosy, k 2030 r. otHocuTenbHO 2012 I. oXXHmaeTcs pocT
yucia OOJbHBIX PakoM Jierkux Ha 59 vent. Ha 100 Thic. Hace-
JieHus1, Wiy Ha 16%.

[NonyyeHHBIE HAMU IAaHHBIE TIOITBEPKIAIOT MTOJIOKEHHUE O
CBSI3U 3arpsi3HeHMsI aTMOChEpHOro BO3/lyXa KaHI[epOreHaMu
C pocToM 3a00J1eBaeMOCTH pakoM Jierkux! [22, 23].

m SAKJIFOYEHUE

AxTHBHOE HapallyBaHUe IPOU3BOJICTBEHHOT'O TOTEHIMANA
B HePTEXUMUYIECKOH, XUMUUeCKOU, HedpTe00bIBaOIIIel po-
MBIIIIEHHOCTH ¥ MAaIIMHOCTPOEHUH, PA3BUTHE TPAHCIIOPTHOM

WMH(PACTPYKTYPbI CONPOBOXKAAIOTCS aHTPOIIOT€HHBIM 3arpsi3-
HeHHeM OKpy>aroieit cpenibl B Pecrryommuke Tarapcran. s
CHIDKEHHsI OHKOJIOTUYeCKo 3a60J1eBaeMOCTH HaceJleHusl, B
YaCTHOCTH PAKOM JIETKHX, HeOOXOMMbI COBEpIIIEHCTBOBAHHE
CHUCTEeMbl MOHUTOPUHTA, KOHTPOJIb COCTOSIHUSI OKPY>KaloIIei
Cpeibl, TNIAHKPOBAaHHE MepOIPUSTHH 110 MTPeIOTBPaIleHUI0
3arpsi3HeHus1 aTMOCGEPHOTO BO3/lyXa KaHIIEPOTeHaMH.

Pe3ynbrarhl IpoBeIeHHOTO UCCIIeIOBAaHUS MOTYT OBITh
WCIIOJIb30BAHbI MIPU TIO/ITOTOBKE YIIPABJIeHYeCKUX pelleHHH,
HaIpaBJIeHHbIX Ha TPOGUIAKTUKY paka jierkux B Pecnybirike
Tarapcran. P=

JOITIOJIHUTEJIBHASI TH® OPMAILIMS

ADDITIONAL INFORMATION

Hcmounuk @ 6 Pa6ora BeITIOIHEHA 110 MHUIMATHBE aBTOPOB Ge3

4

npuBJedeHns: GYHAHCHPOBAHHUS.

Study funding. The study was the authors’ initiative without external funding.

Kongnuxm unmepeco8. ABTOpE! IeKJIAPUPYIOT OTCYTCTBUE SIBHBIX U [IOTEHI[H-
AJIbHBIX KOHq)J'H/IKTOB WHTEpPeCoB, CBA3aHHBIX C COAepKaHneM HaCTOﬂH_lel;I CTaThbH.

Conflict of interest. The authors declare that there are no obvious or potential conflicts
of interest associated with the content of this article.

Yuacmue amopo8. I'arayimmn B.U., Inerakos A.IL., Taraymmun KL.I.: cbop u
06paboTKa MaTepuaioB, KOHIEMIYs U INU3aliH UCCIIe[OBAHNSI, HAICAHHe U PeJaKTH-
poBanue Tekcta. bukremuposa P.I, IllnbrakoB A.I1.: c6op, cratuctideckas obpaborka
MarepHasIoB, HallUCAHUe TeKCTa.

Bce aBrops! 0106puiv GUHAIBHYIO BEPCUIO CTAThU Iepe] yOiKanyel, Bbpa-
3UJTH COTTIACHe HEeCTH OTBETCTBEHHOCTh 3a BCE aCIIeKTHI PabOTEI, IO/IPa3yMeBalolIyio
HaJUleXxalllee M3ydeHHe U pellleHre BOIIPOCOB, CBS3aHHBIX C TOYHOCTHIO MIIM JI06pO-
COBECTHOCTbIO JIt060# 4acTH paboThL.

Contribution of individual authors. Gataullin B.I., Shlychkov A.P., Gataullin .G.:
collection and processing of materials, concept and design of the study, writing and editing
of the text. Biktemirova R.G., Shlychkov A.P.: collection, statistical processing of materials,
writing of the text.

The authors gave their final approval of the manuscript for submission, and agreed to
be accountable for all aspects of the work, implying proper study and resolution of issues
related to the accuracy or integrity of any part of the work.

OpuzunansHocmy. ITpy co3naHuy HaCTOsIIIEH PaGOTHI ABTOPHI He UCIIONb30BaA
PpaHee o11y6IMKOBaHHBIE CBefieHus! (TeKCT, WUTIOCTPAIUH, IaHHbIe).

Statement of originality. No previously published material (text, images, or data)
was used in this work.

JMocmyn k danHbim. PelakIiMOHHas MOJIMTHKA B OTHOIIEHUM COBMECTHOTO MC-
I0JIb30BAHMSI IAHHBIX K HACTOSsIIIEH paboTe He MpHMeHHMa.

Data availability statement. The editorial policy regarding data sharing does not apply
to this work.

TI'enep BHutii uckyccmBenHbtii nexkm. Ilpy co3naHuM HacTOSIEH
CTaTbXU TeXHOJIOTUH T'eHepaTHBHOI'O0 UCKYCCTBEHHOI'0 HHTeJIJIeKTa He UCII0JIb30BaIn.

Generative AI. No generative artificial intelligence technologies were used to prepare
this article.

Pacc. p u peuy Ip ue. Hacrosimas pa6ora nogaHa B )KypHai B
MHHIMATHBHOM TIOPSIZIKe X PACCMOTPeHa 110 00BIYHON Hporefype. B pereH3npoBaHiu
y4aCTBOBAJIM 2 BHEIIIHUM pelieH3eHTa.

Provenance and peer review. This paper was submitted unsolicited and reviewed
following the standard procedure. The peer review process involved 2 external reviewers.

JINTEPATYPA | REFERENCES

1. Khripunova AA, Agapitova PD, Prikhodko RA, et al. Geoinformational
technologies as monitoring instrument for the health system at the
regional level. Modern High Technologies. 2018;9:136-140. [ X pumyHoBa
A.A., Aranurosa [1.]1., IIpuxonsko P.A., u np. eoundopmannonHbie
TEXHOJIOTMH KaK UHCTPYMEHT MOHUTOPHHTA CHCTeMBI 3/[paBOOXPAHeHHsI
Ha pervoHanbHOM ypoBHe. CoBpemeHHble HAYKOEMKUE MEeXHON02UU.
2018;9:136-140]. URL: https://top-technologies.ru/article/view?id=37174

2. Korycinski RW, Tennant BL, Cawley MA, et al. Geospatial
approaches to cancer control and population sciences at the United
States cancer centers. Cancer Causes Control. 2018;29(3):371-377.
DOI: 10.1007/s10552-018-1009-0

3. Sahar L, Foster SL, Sherman RL, Henry KA, et al. GIScience and
cancer: State of the art and trends for cancer surveillance and epidemiology.
Cancer. 2019;125(15):2544-2560. DOI: 10.1002/cncr.32052

4. Bray F, Laversanne M, Sung H, Ferlay J, et al. Global cancer statistics
2022: GLOBOCAN estimates of incidence and mortality worldwide for
36 cancers in 185 countries. CA Cancer J Clin. 2024;74(3):229-263.
DOI: 10.3322/caac.21834

5. Leiter A, Veluswamy RR, Wisnivesky JP. The global burden of
lung cancer: current status and future trends. Nat Rev Clin Oncol.
2023;20(9):624-639. DOI: 10.1038/s41571-023-00798-3

6. Vignal C, Guilloteau E, Gower-Rousseau C, Body-Malapel M.
Review article: Epidemiological and animal evidence for the role of air
pollution in intestinal diseases. Sci Total Environ. 2021;757:143718.
DOI: 10.1016/j.scitotenv.2020.143718

7. Bessagnet B, Allemand N, Putaud JP, et al. Emissions of Carbonaceous
Particulate Matter and Ultrafine Particles from Vehicles-A Scientific
Review in a Cross-Cutting Context of Air Pollution and Climate Change.
Appl Sci (Basel). 2022;12(7):1-52. DOI: 10.3390/app12073623

8. Albano GD, Montalbano AM, Gagliardo R, et al. Impact of Air Pollution
in Airway Diseases: Role of the Epithelial Cells (Cell Models and
Biomarkers). Int J Mol Sci. 2022;23(5):2799. DOI: 10.3390/ijms23052799

9. Xue Y, Wang L, Zhang Y, et al. Air pollution: A culprit of lung cancer.
J Hazard Mater. 2022;434:128937. DOI: 10.1016/j.jhazmat.2022.128937

10. Wang VA, Zilli Vieira CL, Garshick E, et al. Solar Activity Is
Associated With Diastolic and Systolic Blood Pressure in Elderly Adults. J
Am Heart Assoc. 2021;10(21):e021006. DOI: 10.1161/JAHA.120.021006

11. Liddie JM, Vieira CLZ, Coull BA, et al. Associations between solar
and geomagnetic activity and cognitive function in the Normative Aging
study. Environ Int. 2024;187:108666. DOI: 10.1016/j.envint.2024.108666

12. Pinaev SK, Chizhov AYa, Pinaeva OG. The link of smoke and solar
activity with human neoplasms. Kazan medical journal. 2022;103(4):650-
657. [[Tunaes C.K., Ymwxos A.41., ITunaesa O.I". CBs3b AbIMa U CONHEYHOMN
AKTUBHOCTH C HOBOOOpa30BaHUAMH 4esioBeka. KasaHckull meduyuHckull
orcypHan. 2022;103(4):650-657]. DOIL: 10.17816/KMJ2022-650

13. Ishkov VN. The current 24th solar activity cycle in the minimum
phase: preliminary results and development features. Cosmic Research.
2020;58(6):471-478. [UmkoB B.H. Texkymuii 24 nukia coMHEYHOU
aKTHUBHOCTH B ¢a3e MUHHUMYMa: [IpenBapuTesibHbIe HTOTH M 0COOEHHOCTH
pa3sutus. Kocmuueckue uccnedobanus. 2020;58(6):471-478].
DOI: 10.31857/S0023420620060060

14. Dimitrov BD. Non-Hodgkin’s lymphoma in US children:
biometeorological approach. Folia Med (Plovdiv). 1999;41(1):29-33.
PMID: 10462916

15. Dimitrov BD. Malignant melanoma of the skin and non-Hodgkin’s
lymphoma in USA: a comparative epidemiological study. Folia Med
(Plovdiv). 1999;41(1):121-125. PMID: 10462940

16. Pinaev SK, Chizhov AYa, Grjibovski AM, Pinaeva OG. Comparative
analysis of the associations between solar activity and trends in the

134

www.innoscience.ru


http://www.innoscience.ru
https://top-technologies.ru/article/view?id=37174
https://doi.org/10.1007/s10552-018-1009-0
https://doi.org/10.1002/cncr.32052
https://doi.org/10.3322/caac.21834
https://doi.org/10.1038/s41571-023-00798-3
https://doi.org/10.1016/j.scitotenv.2020.143718
https://doi.org/10.3390/app12073623
https://doi.org/10.3390/ijms23052799
https://doi.org/10.1016/j.jhazmat.2022.128937
https://doi.org/10.1161/jaha.120.021006
https://doi.org/10.1016/j.envint.2024.108666
https://doi.org/10.17816/KMJ2022-650
https://doi.org/10.31857/S0023420620060060

Science & Innovations in Medicine

Vol.11 (2) 2026

incidence of haemoblastoses in Russia, the USA and Canada. Kazan
medical journal. 2022;103(6):1005-1012. [IIunae C.K., Ymxos A.41.,
I'pxxubosckuit A.M., [TunaeBa O.I. CpaBHUTe/IbHBIN aHAJIN3 CBSI3U
TpeHz0B reMobiiacto3oB B Poccun, Coenunennbix [lltarax AMepuku u
Kanape ¢ conHeyHO#M akTUBHOCTBIO. KasaHcKuil MeQuyuHCKUil JCypHa.
2022;103(6):1005-1012]. DOI: 10.17816/KMJ109511

17. Pinaev SK, Chizhov AYa, Pinaeva OG. Association of solar activity
and smoke with childhood hemoblastoses. RUDN Journal of Ecology and
Life Safety. 2022;30(4):597-605. [[Iunaes C.K., Ymxos A.41., [Tunaesa
O.T". CBs13b CONHEYHO! aKTUBHOCTH U IBIMA C reM00/1aCTO3aMH [JeTCKOTO
Bo3pacta. BecmHuk Pocculickozo yHuBepcumema 0pyscbbl HapodoB.
Cepusi: Oxonozus u 6ezonacqocms dicusHedesimensqocmu. 2022;30(4):597-
605]. DOI: 10.22363/2313-2310-2022-30-4-597-605

18. Viola MV, Houghton A, Munster EW. Solar cycles and
malignant melanoma. Med Hypotheses. 1979;5(1):153-60.
DOI: 10.1016/0306-9877(79)90067-7

19. Bulatetsky SV, Byalovsky YuYu, Glushkova EP. Dynamics of adaptive
mechanisms such as the optimization criteria magnetic interference. I.P.
Pavlov Russian Medical Biological Herald. 2013;(2):49-53. [ Bynarerxuit
C.B., banosckwii 10.10., I'mymikoa E.I1. [lunamuka Hecreruduueckux
a/IaTalIOHHBIX MEXaHU3MOB KaK KPUTEpHUi ONTHMU3AIMH MarHUTHBIX

Bo3zeicTBui. Poccutickuii meduko-6uonoz2uueckuti 6eCmHuK uMeHu
akademuka H.I1. [1a6no6a. 2013;2:49-53].

20. Martynyuk VS, Temuryants NA. Extremely low-frequency
magnetic fields as a factor of modulation and synchronization of
infradian biorhythms in animals. Geophysical Processes and Biosphere.
2009;8(1):36-50. [Maprsisiok B.C., Temypbsiaiy H.A. MarauTHble 1ot
KpaiHe HHU3KOW YacTOTHI Kak (HaKTOp MOAYISIUN U CHHXPOHHU3AINU
vHpaiMaHHBIX GHOPUTMOB Y XKUBOTHBIX. [ eopuzuueckue npoueccwl u
6uocgepa. 2009;8(1):36-50].

21. Isaev AA. Statistics in meteorology and climatology. M., 1988. (In
Russ.). [UcaeB A.A. Cmamucmuka 6 memeopono2uu u KAuMamono2uu.
M., 1988].

22. Cong X. Air pollution from industrial waste gas emissions is associated
with cancer incidences in Shanghai, China. Environ Sci Pollut Res Int.
2018;25(13):13067-13078. DOI: 10.1007/s11356-018-1538-9

23. Newby DE, Mannucci PM, Tell GS, et al, ESC Working Group on
Thrombosis, European Association for Cardiovascular Prevention and
Rehabilitation; ESC Heart Failure Association. Expert position paper on
air pollution and cardiovascular disease. Eur Heart J. 2015;36(2):83-93b.
DOI: 10.1093/eurheartj/ehu458

www.innoscience.ru

135

ONCOLOGY AND RADIOTHERAPY



http://www.innoscience.ru
https://doi.org/10.17816/KMJ109511
http://doi.org/10.22363/2313-2310-2022-30-4-597-605
https://doi.org/10.1016/0306-9877(79)90067-7
https://doi.org/10.1007/s11356-018-1538-9
https://doi.org/10.1093/eurheartj/ehu458

	_Hlk132636367
	_GoBack

