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COCTOSAHUE OBOHSATEJIBHOI'O AHAJIM3ATOPA B YCJIOBUAX
SATPABHEHUA ATMOC®EPHOTI'O BO31YXA B I'OPOJE BUIIIKEK

H.B. Cosnonuenko, A.C. KpacHomranosa
Keipreizckas rocyjapctBeHHas MenuiuHckas akagemus um. UK. AxynOaeBa
Kadenpa oropuHOonapuHrosoruu
r. bumkex, Ksipreizckas Pecniy6inka

Pe3stome. B nmepuon OTONMUTENHHOTO CE30HA COCTOSIHME aTMOC(EpPHOrO0 BO3AyXa B
T'YCTOHACEJIEHHBIX TOPOJaX CTAHOBUTCS HE MPUTOJHBIM JJIs JAbIXaHUWs, HAHOCS BpEIl COCTOSHUIO
JBIXATEIBHBIX ITyTEH, B TOM YHCIIE U OOOHATEIPHOMY aHanu3aTtopy. Llenbio qJaHHOT0 uccie10BaHus
SBISICTCS HM3Y4YEHHUE COCTOSHHS OOOHSTEIBHOTO aHajlu3aTopa B YCIOBHUAX 3arpsA3HEHUS
aTMoc(epHoro Bo3ayxa B ropoge bumikek. B pamkax wmcciemoBanusi Obu10 obcnmemoBano 150
3J0POBBIX YYaCTHHKOB, KOTOPHIM OblIa TMpOBeICHA OJb(PaKTOMETpHUS ISl OICHKH HX
00oHsATEeNbHOW (YyHKIMH. Pe3ynbTaThl MOKa3aau, 4YTO YPOBEHb 3arps3HEHUs BO31yXa HETaTUBHO
CKa3bIBACTCSl HA COCTOSHUUM OOOHATEIHPHOTO aHalM3aTopa, MPU 3TOM HamOoJiee BBIPaKECHHBIC
HapylIeHUus HaOMIOJAI0TCS MMEHHO B XOJOJHOE BpeMs Toja. OTH JaHHbIE MOJYEPKUBAIOT
BOXXHOCTh OCO3HAHUS BIMSHUS DKOJOTHYECKOH CUTYyallMd Ha 3I0pPOBbE HACEJICHHUS, OCOOCHHO B
YCIOBUSIX TOpOJa C BBICOKMMHU TIOKa3aTelsAMH 3arps3HEeHHOCTU. [ mpenoTBpamieHus
NATbHEUINET0 YXYAIICHUS COCTOSHHS OOOHATENBHOTO aHalM3aTopa H, BO3MOXHO, IPYTHUX
3I0pOBbsI aCIIEKTOB, HEOOXOIUMO MPUHATH MEPHI 10 CHMXKEHUIO YPOBHS 3arpsi3HEHUsI BO3JyXa B
bumxkeke. Takoe BMeIIAaTENbCTBO MOJKET BKIIOYATh KaK SKOJOTMYECKHE WHULHMATHBBI, TaK M
MPOCBEIIEHUE TPAKJIaH O BAXKHOCTH 3AIIUTHI OKPYXKAIOIIEH Cpeabl JJIsi COXpaHEHUS 30POBbSI.
HccnenoBanune oOpamiaeT BHUMaHHUE Ha BAYKHOCTh KOMIUIEKCHOT'O MTOJX0/1a K PEIICHHUIO TTPOOIeMbl
3arpsi3HEHMS BO3/1YyXa U €ro BO3AEHCTBHUS HA 3J0POBBE JIFOJIEH, YTO B JAIbHEHIIIEM MOKET IPUBECTH
K YJYYIIEHUIO KAYECTBA KU3HU KUTEJIeH ropoa.

KuioueBble cjioBa: OOOHSTENBbHBIM aHAIU3ATOp, 3arps3HEHHME aTMOc(epHOro BO3AyXa,
3a00NeBaHUsl BEPXHHUX JbIXaTeNbHBIX MYyTEW, ONIOpPaHT, onb(paKkTepuueckuii Habop, mopor
BOCIIPUSITHSA 3aMax0B, JUArHOCTUKA OOOHSHUSI.

BUIIKEK INAAPBIHIAI'BI ABAHBIH BYJI'AHYY INAPTBIH/IA
KbIT CE3YY AHAJIMBATOPYHYH ABAJIbBI

H.B. Cononuenko, A.C. KpacHomranoa
N.K. Axyn6aeB atbiHaarsl Kulprel3 MamiIeKeTTUK MEIUIIMHA aKaAEMHUSChI
OTopuHONapUHTOJI0THs Kadeapacsl
bumkek 1., Keiprerz Pecriy0nukacsl

Pe3tome. XKpuibiTyy Me3ruiauHAe KaJK SKbIII JKaWTallkaH Laapiapia arMocdepalblk adaHbIH
abanpl JeM alnyy Y4YYH JKapakchl3 OOJym, A€M ajlyy OpraHAapblHBIH, aHbIH MYMHJE KBIT CEe3YY
aHaJIM3aTOpPyHYH alanblHa 3bISIH KenTupeT. byn wu3migeeHyH Makcatbl bBurikek maapbIHbIH
abachIHBIH OyNraHyy IIapTTapblHIA XKbIT CE3YY aHAIN3aTOPYHYH abajblH M3MI1ee OOyl caHanar.
W3unneere 150 neHu cak KaThlIyydy KUPAW, ajap KbIT OUIYYy (QYHKIMICHIH 0aanoo Y4yH
ondaxkToMeTpusgaH oTywTy. Harelikanap aOaHbIH OyJTraHBIIBIHBIH JIEHIIAJU JKBIT CEe3YY
aHaJIM3aTOPYyHYH a0ajblHa TePC TAACUPUH TUITHU3EpUH KOPCOTTY, MbIH/IA 3H aliKbIH Oy3yyyjap cyyk
mesruiae Oaiikanar. byn maanmpiMaTTap SKOJOTMSUIBIK LIAPTTAPAbIH KaJIKTBIH JEH COOJIyTyHa
TUWUTU3reH TaacUpUH TYIIYHYYHYH MaaHWIYYJIYTyH Oaca OenruyieiTt, aipbikdya OyiraHyyHyH
JEHIDJIM KOropy O00roH maapiapaa. JKbeIT ce3yy aHaJIM3aTOPYHYH ’KaHa MYMKYH JIeH COOJIyKTYH
Oarka acleKTUIEpUHHH aHAaH apbl HauapJalblHa ko 0epOee yuyH bulikek maapblHbIH a0achbIHBIH
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OyJraHbIIBIHBIH JIEHIDJIMH TOMOHAOTYY OOIOHYA yapajapibl Kepyy 3apbul. MbIHaal vii-yapanap
SKOJIOTHSJIBIK JIEMUJITEJIEpIU JKaHa >KapaHJap/blH JIEH COOJYKTY CaKTOO Y4YYH ailllaHa-ueipeny
KOPrOOHYH MAaaHWIYYJIYTy KeHyHAe OwiuM OepyyHY KamThllIbl MYMKYH. M3uigee aGaHbiH
OyNraHbIIbIH KaHA aHbIH aJAaMJbIH JIEH COONYyryHa THUHTHM3IeH TAaaCHPHH Ye4YYyre KOMILIEKCTYY
MaMuJIe JKaCOOHYH MaaHWJIYYJIYTYH O6aca OenruiieiT, Oy akbIpblHAa [Iaap TYpPryHIapbIHBIH XKalloo
CanaThIH JKaKIIBIPTHILIBI MYMKYH.

Hermsrm ce3gep: KbIT ce3yy aHaluW3aTtopy, abaHbIH OyJlraHbIbl, >KOTOPKY JeM alyy
KOJJIOPYHYH OOpYJIapbl, JKBIT OepyYydy, KBITTBIK TONTOM, XBIT C€3yy O00COrocy, J>KBITTBIH
JMarHOCTUKACHI.

OLFACTORY ANALYZER CONDITION UNDER
AIR POLLUTION CONDITIONS IN BISHKEK CITY

N.V. Solodchenko, A.S. Krasnoshtanova
Kyrgyz State Medical Academy named after [.K. Akhunbaev
Department of Otorhinolaryngology
Bishkek, Kyrgyz Republic

Summary. During the heating season, the condition of the atmospheric air in densely populated
cities becomes unsuitable for breathing, causing harm to the condition of the respiratory tract,
including the olfactory analyzer. The purpose of this study is to study the condition of the olfactory
analyzer under conditions of atmospheric air pollution in the city of Bishkek. The study included 150
healthy participants who underwent olfactometry to assess their olfactory function. The results
showed that the level of air pollution has a negative impact on the condition of the olfactory analyzer,
with the most pronounced impairments observed in the cold season. These data emphasize the
importance of understanding the impact of the environmental situation on public health, especially in
a city with high pollution levels. To prevent further deterioration of the olfactory analyzer and,
possibly, other health aspects, it is necessary to take measures to reduce the level of air pollution in
Bishkek. Such interventions can include both environmental initiatives and educating citizens about
the importance of protecting the environment for maintaining health. The study draws attention to the
importance of an integrated approach to solving the problem of air pollution and its impact on human
health, which in the future can lead to an improvement in the quality of life of city residents.

Key words: olfactory analyzer, air pollution, upper respiratory tract diseases, odorant, olfacteric
set, odor perception threshold, olfactory diagnostics.

Beenenme: 3arpszHeHMe BO3AyXa SIBISIETCA — Ta3, TSOKENblEe METAUIBl M MEJIKOOUCIIEPCHBIE
OOHOH M3 HamboJiee aKTYaIbHBIX JKOJOTHUECKMX  YaCTHLBL Otn 3arpA3HUTEIN OKa3bIBatOT
npoOsieM  COBpeMEeHHBIX roponoB. CocTosHME  HeraTUBHOE BIMSHHE Ha 370pOBbE 4EJIOBEKa,
atMocdepHoro Boznyxa B bumkeke B 2023-2024  Bkmrouasi AbIXaTEIbHYIO, CEPAEYHO-COCYIUCTYIO U
TOJBI XapaKTepU30BaATIOCh 3HAYUTENIFHBIMH ~ HEPBHYIO cucTeMbl. Oco00e BHUMaHHUE 3aCITyKUBAET
KoJeOaHMsIMH KadecTBa BO3/AyXa, C PE3KUMH  BIHAHHE 3arpsA3HEHHOTO BO3AyXa Ha CEHCOpHBIC

YXYIIICHUSIMA B TIEPHOJ, OTOMHUTEIHLHOTO CE30HA.
Haumnas ¢ Mapra 1o  OKTAOph  MeCSIbI
KoHIleHTpaiuu PM2.5 B Bo3myxe ObUIH B IIpeaennax
JOITYCTUMBIX HOPM, OJHAKO C HOSOps, ¢ HayaloM
OTOIUTEIBHOrO0 MEPUOJA, OHU YBEIUYWINUCH 10 3,4
npenenpHO gomyctuMbix  KoHmeHTpanui  (I1JIK).
OtmeuaeTcsi, 4YTO caMmbleé BBICOKHE CpETHHE
CyTouHble KOHLeHTpauuu PM2.5 B Hos0pe 2023
rona pocturanu 7,6 TIJK [1]. Takxke B ycnoBusx
ypOaHu3alul U UHAYCTpUAIM3aUN aTMOoChepHBIH
BO3IyX HACBIIAETCS BpPEOHBIMH  BEIIECTBAMH,
TaKUMU KaK JUOKCHJ CEePbl, OKCUJIBI A30Ta, YTaPHBII

CHCTEMBEI, B YaCTHOCTH Ha  OOOHSATEILHEBINA
aHAIM3aToOp, KOTOPBIAH WrpaeT KIIUYEBYI pOJb B
BOCIIPUATHH OKPYXKarolled cpeibl U 00eCIeUeHUM
0€30IMacHOCTH Y€EI0OBEKA.

IleanIo TaHHOTO HCCICIOBAHMS SBIISICTCS OIICHKA
COCTOSTHUSI OOOHATENFHOTO aHaTN3aTopa y KUTEIeH
ropoja BuIllkek B yCIIOBHAX MOBBIIICHHOTO YPOBHSI
3arpsA3HeHUs BO3IyXa.

B 3agauu ucciaenoBaHus BXOIUIO:

1. IlpoBectm aHanu3 ypOBHSA 3arpsA3HEHUS
atMoc(epHOro BO3IyXa B Topojae bwuiikek B
OTONUTENLHEIHN ce30H 2024T.
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2. OueHuTh (YHKIHOHAJIBHOE  COCTOSHHE
O00OHATENILHOTO aHAJW3aTopa y KHUTeNeld ropojaa
bumikek B 3uMHUI iepuo.

3. DBbIiBUTH B3aUMOCBSI3b MEXKIY YPOBHEM

3arps3HEHUS BO3/yXa u HapyIeHUIMU
00oHATENFHONW (HYHKITHH.
Marepuansl W MeTOABL. Xapaxmepucmuxa

paiiona ucciedosanus. ViccnemoBanue mpoBOAUIOCH
B ropoae bumkek. JlaHHbIE 0 KOHUEHTpaLUU
3arpsi3Hstonux Bemects (PM2.5, PM10, NO2, SO2,
CO) Obu mosyudeHsl Onarogapsi MOHUTOPHUHTY U
aHaIM3y NaHHBIX 3a nepuoxa aexabps 2024 roma u
ssaBapb 2025 roga B ropoje bulikek mo JaHHBIM
uHTEepHET pecypca [QAIr [2].

Yuacmnuxu uccneoosamnus. B ucciemoBaHuN
npuHsu yyactue 150 uenmoek (72 myxuuH U 78
KEHIIMH), He HWMEIOIUX B aHaMmHe3e Xaino0 Ha
CHIDKeHHE OOOHSHUA, B Bo3pacte oT 18 mo 47 ner,
MPOXKUBAIONINX B IEHTPAJBHOW YacTH TOpoia.
Kputepusimu nckimroueHust ObIIM HAJIMYHUE OCTPBIX U
XPOHUYECKUX 3a00JICBaHMI HOCA W/MIIM HOCOIJIOTKHY,
TpaBM TOJIOBBI B aHaMHe3e H KypeHue, paHee
nepeHeceHHast KOpOHABUPYcHas HH(EKIKS B aHaMHE3e
(¢ mucyHKIIHECH 0OOHATETHLHOTO aHATU3ATOPA).

Memoowr oyenxu obousmenvuou Gyukyuu. Jns
OIICHKH COCTOSTHHSI OOOHSTENBPHOTO aHalln3aTopa
HCTIONB30BAIUCH CICAYIOUINE METOIBI:

1. OnpocHMK  CaMOOIICHKH  OOOHSATEIBLHOM
(DYHKIIMY — aHKETHPOBAHVIE YIACTHUKOB JIJISI BEISIBIICHHS
CYOBCKTHBHBIX JKaJI00 HA CHIKEHHUE O0OHSHUS;

2. PuHockomus — 0cMOTp TIOJNOCTH HOCA LIS
WCKITIOYCHHS aHATOMUYECKUX HAPYIIIECHU;

3. OnbdakTromMeTpusi — KOIUYESCTBEHHAS W
KadecTBEHHAsI OIIeHKa 00OHATENEHON
YYBCTBUTEIBHOCTH C UCTIOJIH30BAHUEM CTaHIAPTHBIX
Ha0OpOB MaxyduX BeIIECTB (MOIUQPHUIIMPOBAHHBII
meton Sniffin' Sticks Tecra) [3].

UccnenyempiM, mocne Jaun  10OPOBOIBLHOTO
MH(QOPMHUPOBAHHOTO COTIIACHSL, OBLT IIPEIOKEH HAOOP
OJIOpaHTOB U TIpoBeJicHa onb(akTomeTpus [4].

0-50

51-100

101-150

Pe3yabTathbl. Yposeuv 3azpaznenusn eozoyxa 6
2opooe buuwikex 6 omonumenvHblil ce3on. B xone
MPOBEICHHOTO HAaMH  MOHHUTOpPHMHIA  KauyecTBa
BO3MlyXa B T. bulllkek B MmepuoAbl OTOMUTEIHHOTO
ce3oHa 3a aexkabps 2024 r. mo saBaphb 2025 r. 6pITH
MOJTyYeHBI CPEJHHE TMOKa3aTeln KayecTBa BO3IyXa.
AQI" coctaBun — 119 Mxr/m® (mpu HOpME [0
50 mxr/m*), a xoHuenrtpauus PM2.5 — 80,6 Mkr/m®
(mpu  Hopme 25 Mkr/m®). JlaHHBIE TOKa3aTeNw
YKa3bIBAIOT Ha HEOJIArONpPHUSTHBIC YCIOBUS IS
300pOBbsi  HaceneHus. Kpome Toro, Obun
3a(UKCUPOBAaHHBIE MUKW 3arps3HEHHS BO3IyXa,
KoTOphIe Tpousonuin 24 nexadbps 2024 roma u 12
saBapst 2025 roma. B 3T gHM uHAEKC KadecTBa
BO3[yXa JOCTHUT YTPOXKAIOMMX [UIS JKA3HH W
370pOBbsS TpaXkJaH 3HaueHWd — 414 mxr/M® un
190 Mkr/m? cooTBeTCTBEHHO [2].

3Hauenusn unoexca kauecmea eozoyxa (AQI):

Ot 0 go 50 mxr/m® — «Xopommity. Kayectso
BO3MlyXa SIBJSIETCS YJIOBJICTBOPUTEIBHBIM M HE
COEPKUT pUCKA JIJIS 3TOPOBBS;

Ot 51 no 100 mMxr/m® — «YmepennbIii». Kagectso
BO3MlyXa  IPHEMIIEMOE, OJHAaKO,  HEKOTOpHIC
3arpsI3HSIIOIIME  BEHIECTBA  MOTYT  BBI3BIBATH
yMepeHHOE OECIOKOMCTBO y HEOOMBIIOTO YHCIa
b1 001 (57 8 HEeOoOBIYaiiHO YyBCTBUTENBHBIX K
3arpsi3HEHUIO BO3AYXa;

Or 101 go 150 mxr/™M® — «Bpemno s
YyBCTBHTENBHBIX JHI». He3mopoBoe KadecTBO
BO31yXa s Jonen c MOBBIIICHHON
YYBCTBUTEJILHOCTBIO K MPOOJIeMaM 3I0POBbS;

Ot 151 mo 200 Mxr/m> — «Bpenno». Heznopooe
Ka4eCTBO BO3AyXa JUIA BCEX TPYIII JIFOACH;

Ot 201 mo 300 Mxr/m> — «QueHb BpenHO». OYeHb
HE3JI0POBOE KAa4eCTBO BO3MyXa, MPeaylpekaatomiee
0 YpEe3BBIYAITHON OMACHOCTH IS 3I0POBBSI;

Or 300 1o 500 Mkr/mM®* — «OnacHo s JKU3HI.
OnacHo s >ku3HM aTMoc(epHbI BoO3myX [2]

(puc.1).

151-200

201-300 301-500

Puc. 1. Ilokazarenu uHekca kayecTBa Bo3ayxa (AQI).

EBpasuiickuii )KypHail 31paBOOXpaHEHUS

189

2025 Ne2



BOIIPOCHI OTOPUHOJIAPUHI'OJIOT' U

Cocmosanue 000HAmMENbHO20 aHaIUIAMOPA y
ocumeneii 2opooa buwkex. B xome Hamero
HCCIIEI0BAaHNUS, MOCBAIEHHOTO 0JIb()aKTOMETPUH, HE
ObUIO YCTAHOBJICHO 3HAYMMOTO BIIHMSHHUS TOJIOBON
IPUHAAJIEKHOCTH Ha COCTOSHHUE OOOHSTENbHOTO
aHajIM3aTopa Cpeiu TIPYHNbl HCCIEAYeMbIX. ITO
BBISIBJICHHOE OTCYTCTBHME KOPPENALUU ONpPENENNIIO,
YTO 1OJI He OyIeT y4HUThIBaTbCA Kak IEpPeMEHHas B
JanbHeNInX aHanu3ax. HecMoTps Ha TIATeIbHBIA
OoTOOp YYaCTHHUKOB, KOTOpble OBUIM MpPU3HAHBI
«3710pOBOI» YacThIO HaceleHus bulikeka, y Bcex U3
HUX OBTM OOHapyXeHbl TPHU3HAKKA CHIDKEHUS
BOCIIPHUSATHUS 3aI1aX0B.

AHanu3 coOpaHHBIX [JaHHBIX [OKa3al, 4TO
CHM)KCHHE aKTUBHOCTH OOOHSTEIbHOTO aHAJIM3aTopa
MO’KHO pa3[eNuTh Ha [Ba THUIIA, B 3aBUCUMOCTH OT
BO3/ICMCTBHSI ONpPENEIEHHBIX MaxXyduX BEIeCTB Ha
cBOOO/HBIE HEPBHbBIE OKOHYAHHUS YEPETTHO-MO3TOBBIX
HEPBOB, PACIIOJIOKEHHBIX B 00siacTH 000HSHUSA [4].
[lepBriii TUN CHUXCHMS OOOHSHUA HAOIIOAANCS Y
103 pecnonaeHToB (68,66%), y KOTOPBIX OBLIO
OTMEUYEHO YXYIIIEHHWE BOCHPUATHA OIOPAHTOB,
BIMSAIONIMX Ha CBOOOJHBIE HEPBHBIE OKOHYAHUS
0OOHATENBFHOr0 HepBa. BTopoii T mpuCyTCTBOBA
y 68 ygactHUKOB (45,33%), y KOTOPBIX TaKkke ObLIO
OTMEUEHO  CHW)KEHHE  BOCHPHUSTHA  3alaxoB,
CBSI3aHHBIX C JICWCTBHEM Ha CBOOOJHBIC HEPBHBIE
OKOHYaHUs TPOWHUYHOTO HEpBa.

Croutr momdepkHyTh, 4TO y 150 yuacTHHKOB
HCCIIeI0BaHUs HA0M0AaI0Ch CHIDKEHHE BOCTIPUSTHS
3almaxoB, OTHOcCsIIeecs K JBYM  ONHCAHHBIM
IpynmaM, Kak B BHIE H30JIMPOBAHHOIO, TaK U
COYETAaHHOTO CHIDKEHHS.

B meppoii rpynme 103 wuccrnegyeMblx HMeTH
CHIKEHHE OOOHSHHUS, CBsI3aHHOE C paboToi
oOoHsTeN HOrO HepBa. B mpouecce mnposeneHus
ONb(PaKTOMETPHU ObLTH 3a(hUKCUPOBAHBI
pe3yNbTaTHI, CBUJIETETHCTBYIOIIUE 00
W30JIUPOBAHHOM XapaKTepe CHIDKEHHS OOOHSIHHA.
JHannast rpynmna o0cJeIyeMbIX
MIPOJIEMOHCTPHPOBaja CHUKEHHUE BOCTIPUSATHE TaKUX
OJIOPAHTOB, Kak “BaHWIb , ‘“‘MsATa”, “MaHgapuH’,
“mamon” u “xode”. U3 Hux, 82 uenoseka (79,6%)
WCTIBITBIBAJIM TPYJIHOCTH C BOCHIPHUSATHEM OJOPaHTa
“mangapuHa”’, 42 uvenoseka (40,7%) — ¢ omopaHTa
“msater’, 35 wuenoBek (33,9%) — c¢ omopaHTa
“pammn”’, 21 wuwemoBek (20,3%) — ¢ omopaHTa
“mumona” u 7 uenoBek (6,7%) — ¢ ogopanTa “xode”.

Bo Bropo#i rpymme u3 68 HccIeRAyeMBIX, Y
KOTOPBIX HAONIOJIAOCh CHIDKEHHE OOOHSHHUS B
OTBET Ha CIeNU(HUUECKUe OJIOPAHTHI, TaKhUe Kak
“gHamaTteipp” U “kamgopa’. U3 aToil rpynmel 41
genoBek (60,2%), CTONKHYyJCA C 3aTpyJHEHHEM
BOCHIPUATHS  OAOpaHTa  “Hamateips’, a 48
ucnbityeMsIx (70,5%) - ¢ ogopanToM “kampops”.
BemectBa, Bkmoyas iox, kamopy U HalIaTheIps,
W3BECTHBI CBOMM BO3JICHCTBHEM Ha CBOOOJHBIE

HEpBHbIE OKOHYAaHUS TpPOWHWUYHOTO Hepra. Ilpu
IPOBEACHUU ONb()PAKTOMETPUHU HaIlla KOMaHJa He
oOHapyxwuia HE y omHoro u3 150 wuccrmemyeMbix
NPHU3HAKOB CHIDKEHUS BOCHPHUATHS  OAOpaHTa
“fioma”. OTO OTKpBHITHE YKa3bIBae€T Ha TO, 4TO
CHIDKEHHE  YyBCTBUTEIBHOCTH  MOXET  OBITh
W30JIUPOBaHHBIM U CBS3aHO C KOHKPETHBIMHU
HapyILIEHUSIMH BOCIIPUATUS KOHKPETHOI'O Maxy4yero
BelmecTBAa B paboTe  CBOOOTHBIX  HEPBHBIX
OKOHYaHHH YepEeTHO-MO3TOBBIX HEPBOB
00OHATENHHOTO aHATN3aTopa.

IIpoBens maHHOE HCCIENOBAaHUE, Mbl CMOIJIU
BBISIBUTh, YTO YPOBEHb 3arps3HEHHOTO BO3JyXa B
ropoge buinkexk HeraTMBHO cKa3bIBaeTCs Ha
00oHATENFHOW (DYHKIIMH 0OCIeTyeMBbIX, HECMOTPS
Ha OTCYICTBUE JKaj00, YTO TaKK€ MOXKET
CBUJICTENILCTBOBATh O CKPBITBIX Npo0ieMax, He
3aMEYaeMbIX B IIOBCEIHEBHOH XH3HM YYaCTHHKOB
uccinenoBanus. JlaHHoe  HaOmIOOeHHME — UMEET
Cepbe3HbIE MOCTE/CTBHSA, KacalOIIMEeCs 3allUTHBIX
(GyHKIMI 4YenoBeka W ero oOuiero Onaronomy4us.
CHmxeHue 000HSIHHS MOXKET 3HAYNTEIILHO MOBIIHUATD
Ha TMOBCETHEBHOE IOBEJICHHE, BKIIOYAs IMHUIICBHIC
NPEANOYTEHHS, COUMAIBHBIE B3aUMOACHCTBHA U
Jake Ha IICHUXO3MOIIMOHAIBHOE COCTOSIHHE, YTO
JIeNlaeT JaHHOE MCCIe0BaHNe KpaiiHe aKTyalbHbBIM.

Taxke HEOOXOAUMO yYecTb, 4YTO, MOMHUMO
o0miero CHIDKEHHS 00OHATENEHON
YyBCTBUTEIHHOCTH, B Hameld BBIOOpKE OBLIO
BBISIBIICHO HW30HMpaTenbHOE IMOBBIIIEHHE IOPOrOB
BOCIIpUATHUA OTACIBHBIX OJOPAHTOB. OTO sBIIEHHE
MOKHO KBaJIM(HUIHMPOBATh KaK IEPLENTHUBHBIA THII
CHIDKEHHS OOOHSHMSA, KOTOPBIM MpPEAIoaraeT, u4To
HECMOTpsi Ha o0Iiee CHIDKEHHE OOOHSTENbHOM
(GYHKUNHM, Y HCCIENyeMBbIX MOTYT CYIIECTBOBATh
cneur(uUeckue  HU3MEHEHHS B  BOCHPHUSATHU
oTpeJieNIeHHBIX 3armaxoB. Tak, 3TO MOXKET YKa3bIBaTh
Ha OoJiee CIIOKHBIE AETpaJalliOHHBIE TPOLECCH B
OOOHATENFHOW  CcHCTEMe, KOTOpble  TpeOyIoT
rmyOOKOTO aHanM3a W JAIbHEHIIero HW3ydeHwus,
9YTOOBI TOJTHOCTBIO OCO3HATH BIUSHHUE 3arpsI3HEHHON
OKpy’Kalolierd cpensl Ha OOOHSHHME M 3I0POBHE
HACEeJICHUS B LIEJIOM.

Oocy:xxnenune: Topon  bumkek, cronuma
Keipreizcrana, siBiasieTcss OOHUM U3  HauOojee
3arpsi3HEHHBIX  ToponoB  llenTpansHON — A3zum.

OCHOBHBIMH MCTOYHHKAMH 3arpsA3HEHHUS BO3IyXa B
ropojic SBISIOTCS BBIOPOCHI OT aBTOTPAHCIIOPTA,
MPOMBIIIICHHBIX MPEANPUITUH U OBITOBBIX M€Y,
HCTIONB3YIOUIMX YIroJib JJig OTOIUIeHUs. B 3uMHUiA
epuo. CUTyalHs ycyryonsercs n3-3a
TEMIIePaTypHBIX HHBEPCHH, KOTOPBIE CIIOCOOCTBYIOT
HAKOIUJICHUIO BPEIHBIX BELIECTB B IPU3EMHOM CIIOE
aTMocdepsl. B CBsI3u ¢ 3TUM U3ydeHHE COCTOSHUS
00OOHATENLHOTO aHaM3aTopa y kureyed buikeka
MPENCTaBIsIeT  3HAUUTENBHBIA  HAY4YHBIM U
MIPaKTUYECKUNA HHTEPEC.
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CornacHo A0kjIaay A3uaTCKoro 0aHKa pa3BUTHSA,

B OOHOM U3 COBMECTHBIX  HCCIIEZJOBaHUH,
MPOBEICHHBIM I[MPOOH u FOHETII,
onyOiukoBanHoMy B 2023  romy, bumkek
CTaIIKMBAeTCI C  CEephe3HBIMH  MpoOiieMaMu

3arpsi3HEHHs BO3/AyXa, W HaWOOJBIINN BKIAJ B 3TO
HeOIarompusaTHOE COCTOSHHE OKpYIKAromlel cpesl
BHOCSIT TPH KITFOUEBBIX HCTOYHHUKA.

Bo-nepBrix, 3HaUMTENbHAS J10JIs1 3arpA3HEHUM, a
uMeHHO 47%, MPUXOAMTCS Ha OTOIUICHHE >KUIBIX
JOMOB. OTO CBS3aHO CO  CHEHU(PUYECKUMH
KIIMMaTHYECKUMH  yCIIOBHSIMH ~ pPErHOHa,  TIe
OTOIUIEHHE OCTaeTCs BaXKHOM YacThbIO MIOBCEAHEBHOM
JKU3HH, OCOOCHHO B XOJIOJHBIE 3MMHHE MECSIIBL.
Hcrnionp3oBanne HEI(PPEKTUBHBIX M 3aTrPSA3HSIIONTIX
TEXHOJOTHH, TaKWX KakK YrOJNbHOE OTOIUICHHE,
yCYTryOIIsieT CUTYaIHIo.

Bo-BTOpBIX, Ha 3arps3HEHWE BO3AyXa TaKXKe
CYIIECTBEHHO BIHMSAET TPAaHCHOPTHBIA  CEKTOp,
KOTOpBI oTBedaeT 3a 31% BBIOPOCOB BpPEIHBIX
BemiecTB B arMmocdepy. YBenuueHue —4wmcia
aBTOMOOWIIEHl B TOpOJE, a TaKKe HCIOIB30BaHUE
yCTapeBIIET0 aBTOMApKa C BBICOKUM YPOBHEM
SMHCCHUH  BBIXJIOIHBIX  Ta30B, MNPUBOIUT K
YXYAIIEHUIO KadecTBa BO3IyXa, OCOOCHHO B Yachl
MUK, KOT/1a HaOIF01aeTCsl 3HAYUTENFHOE TIOBBIIIICHUE
Harpy3KH Ha JJOPOXKHYIO CETb.

Hakxonen, mepeHocumas BeTpOM MBI H
MIPOMBIIIUIEHHOTO  CeKTopa cocTaBigeT 15% ot
o011ero o0bemMa 3arps3HsIuX BerecTB. OcoOCHHO
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B [IEPUO/J] 3aCYXH U IIPU HELOCTATKE PACTUTEIILHOCTH,
IbIJIb MOXKET 3HAYUTENIBHO YXYIIIUTh KauecTBO
Bo3ayxa. OHa MOJHUMAETCS C OTKPBITBIX MYyCThIpen
U CTPOUTEIBHBIX IUIOIIAIOK, YCYTYOusisi mpoliaemy.
Bce 3T (akTopel B COBOKYIHOCTH CO3JArOT
KPU3UCHYIO CHUTYAaIMIO C 3arps3HEHHEM BO3AyXa B
bumkeke,  TpeOymoOIlyl0  CpPOYHBIX Mep H
KOMIIJIEKCHOTO TOAXOJa K PEIICHUI0 IPOOIeMBbl IS
YIIyUIIEHUs] SKOJIOTUYECKOW CUTyallud M 310pPOBbA
HaceneHus [S].

Baxno MOJAYEPKHYTh, 4TO COCTOSIHHE
aTMoc(epHoro Bo3ayxa B ropozie bumikek Bapbupyer
B 3aBHCUMOCTH OT BPEMEHH CYTOK U PaiiOHOB TOpo/ia.
B pesynprare mnpoBeAaeHHOro aHalu3a KadecTBa
BO3/yXa B IEPHOJ C CEHTIOPs o HOs0ph 2023 rona,
ocymectBieHHoro OOmiecTBeHHON Oprannzamnueit
«Mysl'pun», ObuIa BBISIBIIEHA HHTEpECHAs AMHAMHKA
W3MEHEHHUs] KOHLEHTpauuil TBEpAbIX YacTUL, B
yactHocTH PM2.5, B ceBepHoO#i yacTu ropoaa (puc. 2),
KOoTopasi  OKa3zajach HauOoliee  3arps3HEHHOM.
HccnenoBanne  mokaszano, 4TO  HawOobliee
yBenuueHue KoHueHtpaumii PM2.5 dukcupyercs B
BeuepHue yachel, ¢ 21:00 no 01:00 HOun. Benmunna
MakCUMallbHBIX 3HadeHuit PM2.5 Bapwupyercs B
3aBUCUMOCTH OT Mecsila oceHHero nepuoaa: B 22:00
Beuepa KOHIEHTpalus J0CTHraeT 58 Mkr/m® B
ceHtsiOpe  (uro  cocrtaBuseT 1,7  mpenenbHO
normyctuMoi koHueHTparuy, [1JIK) u mognumaercs
1o 226 mkr/m® B HOSOpe, YTO SKBUBAJIEHTHO 6,5
ITAK [6].

0 | | I I I I

CesepHas yacTb 3anagHan yactb LleHTpanbHas
(BOCTOK) YacTb

BocTtouyHan HO»KHaA YacTb

4acTtb

LleHTpanbHas
(3anapn) yacte

Puc. 2. Cpennss koHueHTpanus PM 2.5 3a oceHHU# nepuoj
Ha MOHMTOPHHI'OBBIX CTaHIIUSX B ropoje bumikex/
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HHTEepecHO OTMETHTH, YTO HAMITyYlllee KauyecTBO
BO3/IyXa B OCEHHUH TEPHOJ OTMEYaeTcs B JHEBHOE
Bpems ¢ 10:00 no 17:00, korna ypoBeHb 3arpsi3HEHUS
TBEPJABIMU YaCTHULIAMHU HE TPEBBIIIACT AOIYCTHUMOTO
yPOBHS, YCTaHOBJIEHHOTO Ha ypOBHE 35 MKI/M’.
Takoit guddepeHTMPOBaHHBIII  CYTOYHBINH  XOf
YPOBHS 3arps3HEHUS], 10 BCE BEPOATHOCTH, MOKHO
OOBSICHUTD yBEIUYCHHEM UCTIOJIb30BAHUS
OTONUTENHHBIX CHUCTEM HACEIeHHEM B BedepHee U
HOYHOE BpeMsa. OTO BpeMs COOTBETCTBYET
aKTUBHOMY IIPOLECCY OTOIUICHUS KHJIMIL, a TaKKe
MOXET BKJIIOYAaTh B cebs CKUTaHWE Mycopa u
OMABIIMX JIMCTHEB HA YACTHBIX ydacTKax [6].

Bausanue 3azpA3HeHUs 6030yxa Ha
obonamensvuylo @yuxkyuro. TlonyveHHbIC NaHHBIC
CBHJICTENILCTBYIOT O TOM, YTO BBICOKHH ypOBEHBb
3arpsi3HEHHs BO3AyXa B ropoje buinkek okasbiBaeT
HETaTHBHOE BIVMSIHAE HA COCTOSIHUE OOOHSITEIBHOTO
aHamm3aropa. OJTO COTJIAcyeTcsl C pe3ysbTaTaMu
HCCIIEIOBAaHNH, MPOBEIEHHBIX B JPYTUX ropojax ¢

BBICOKAM  ypOBHEM  3arpsi3HEHHS  BO3IyXa.
Hampumep, B wuccienoBaHud, IPOBEIEHHOM B
[lexkune, ObUIO TMOKa3aHO, YTO JJIUTENBHOE

BO3JICHCTBHE MeNKoAUCIepCcHbIX yacTuil (PM2.5)
MPUBOJIUT K CHIDKCHUIO 00OHATENEHOU
YyBCTBUTENBHOCTH [7].

AHaJIOTMYHBIC PE3YNbTaThl OBUIM TIOJIYYCHBI B
WCCIICIOBAaHNUY, TIPOBEICHHOM B MOCKBe, A€ y

JKUTENE  NpPOMBILUICHHBIX  pailoOHOB  yvalle
Habromanucy HapyuieHus: o0onsHus [8].
B KOHTEekcTe aKTyalbHBIX MCCJIEIOBaHUM,

IOCBAIICHHBIX BO3,I[61>10TBPIIO 3arpsA3HCHUA BO3yXa
Ha 3J0pOBbLC UCIIOBCKA, OFPOMHI)II\/'I HWHTEPCC HALICMY

BHUMAaHHIO ObLIa npencraBiieHa  pabora,
npoBelneHHass B MexXuko, The ObLT MpOBEICH
CPaBHHUTEJIbHBIA MaTOJIOTUYECK U aHaIu3

OOOHSTEIbHON TKAaHW Y KUTENEeH Mmeramonuca u y
JKUTEJIEW KOHTPOJIbHBIX TOPOJOB WM HEOOJBIITUX
nocenkoB. [lpenmomnaraercs, 4YTO KOHTPOJIbHBIE
ropoja XapaKTEepU3yHTCs YMEHBIIICHHBIMH
YPOBHSIMH  3arpsi3HEHHUS, 4YTO  OOBICHSCTCS
CpPaBHUTEIBHO HHU3KUM YPOBHEM
WHyCTPUANTH3AIUN U aBTOMOOMIBHOTO JBH)KCHHUS,
a TakkKe pasIuuMsIMH B reorpaduueckoM
pacnoJIOKEHUN HACEIEHHBIX ITYHKTOB.

B wuccnenoBanum, nposeneHHoM KanbaepoH —
lapcumysHpsicoM W €ro KojuleraMu, OHOIICHH
OOOHSTEILHOW TKaHM Yy  MOJOJBIX  JIIOJEH,
MPOKUBAIOIINX B YCIOBHUSX BBICOKUX YpPOBHEU
3arpsi3HeHUsT B MeXUKO, MpPOJAEMOHCTPUPOBAIH
3HAYUTEIbHBIE MATOJOTMYECKUE U3MEHEHUs 110
CPaBHEHUIO C JKUTEIEH KOHTPOIBHBIX TOPOJIOB, TlIE
YPOBEHb 3arps3HECHHS BO34yXa OCTA€TCs HHU3KHUM.

TUIOCKOKJIETOYHAS METAaIUla3us ¥ OJIHTETHaIbHas
JACITIAa3us, 0COOEHHO B 00JIACTH CpPEeIHEH HOCOBOM
pakoBUHBI. DTa 00JIacTh OblIa BhIOpaHa aBTOpaMU
KaK HanOoJjIee MOIXOINast i1l aHAIN3a, IOCKOJIbKY
OHAa HAXOOWTCA B HEMOCPEICTBEHHOW OIM30CTH K
00OHATENEHOMY aHaIN3aTopy. [lomygennusie
pe3yNIbTaThl KpaifHe BaXKHBI: OHU yYKa3bIBAIOT HA TO,
YTO 3arps3HAIONIME BEIIECTBA B BO3MyXE MOTYT
OKa3bIBaTh MPSMOE HETaTHBHOE BO3ACWCTBHE Ha
00OHATENBHBIN SIUTEIUH, BBI3bIBAs pan
MATOJOTHIECKUX W3MCHEHUH, BKJTFOYAs
nospexxaenue JJHK, 4to, B cBOIO ouepenb, MOXKET
MIPUBECTU K MeTaIula3uu KIeTok [9].

Tak ke  wWCCIeA0BaHMS, MIPOBEJICHHEIC
Kansnepon - T'apcunysnbpsic U €ro KoJuleraMu,
MOKa3alld Cephe3HbIE W3MEHEHHWS B MO3TOBOM
TKaHW, OCOOCHHO B OOOHSTENBHBIX JYKOBHIIAX Y
xuteneil Mexuko. Okasanoch, 4TO Yy JKUTesed
Mexuko B OOOHSATENHHBIX JYKOBUIAX HAXOIWIH
TaKyl0 MOJIEKYJIy, Kak nukiookcurenasa-2 (L1OI-
2), a Takke Oera-amunouns. Kpome Toro, B KieTkax,
MOIIEP)KUBAIOIINX OOOHSTENBHBIN HEPB, TaKXkKe
OB BBIsSIBIICH OeTa-amuioun. [lomumo storo, y 35
JKuTened Mexuko OBUIO  BBISIBJICHO HAJUYHEC
TBEpABIX YACTHII B HEWpOHaX OOOHATEIHHOU
JTYKOBUIIBI M OOOHSATEITFHOTO HEpBa. DTH TBEPIBIC
YacCTHUIIBl MOTYT CBHUJCTCIICTBOBATH O MPSIMOM
BO3JICHCTBUU 3arps3HAIONINX BEIICCTB HA MO3T.
3aMedeHHbIE BBICOKHE YPOBHH BOCIAIUTENIbHBIX
MmapkepoB, Takux kak COX-2, IL-1B u CDI14.
JlanpHelIINEe WCCAeNOBaHUS JITOM K€ KOMAaHJbI
MOKa3alld, YTO Yy XKUTeNe MeXHKo HaKaruTHBaIHCh
HE TOJIBKO TBEpHble YacTHIBl W OJsmKku Oerta-
aMUJIOWJla, HO Tak)Ke HaONIOAaUCh TpPaHyJIbl
munoycuruHa — MOPQOJOTHIECKHE H3MEHEHUS,
KOTOpbIE CBUJETENHCTBYIOT O CTapeHUHM KIIETOK.
Bce 9310 compoBOXgamoch aHOMAIMSAMU B
CTPYKTYpEe OOOHSATEIbHOMW JYKOBHIIBI, TAKUMHU KakK
paccioeHue U Ae3opraHu3anus Tkanei [9].

JlaHHble TIpEJCTaBIICHHBIC MPOBEACHHBIX paHee
paboT U MOJTydYeHHBbIC HAMU PE3YJIbTAThl YKa3bIBAIOT
Ha HEOOXOJUMOCTh MAIBHEHIINX WCCIIeOBaHUMH,
HampaBIeHHBIX Ha OoJiee TIyOOKOE TOHWMaHHE
MEXaHU3MOB, Yepe3 KOTOPhIC 3arpsA3HEHUE BO3IyXa
BIHUSET Ha OOOHATENHHYH) CHCTEMY 4YelOBEKa W,
BO3MOJKHO, Ha 37J0POBbBE B IIEJIOM.

TakuM 00pa3oM, MpeACTaBIICHHBIC IaHHBIC HE
TOJIBKO OTKPBIBAIOT HOBBIC TOPU30HTHI JIJIs U3yUEHHUS
BO3JICMCTBHS ~ JKOJOTMYECKUX  (aKTOPOB  Ha
3I0pOBbE, HO U JENAIOT aKIEHT Ha BaXHOCTH
KOHTPOJII W CHIDKCHHMS YPOBHEH TOPOJCKOTO
3arpsA3HEHUS I TPEJOTBPAIICHUS HETaTUBHBIX
MOCIIEAACTBUM /ISl 37[0POBhsSI HACEIICHUS.

KonkpeTHO, B MOMy4eHHBIX OOpa3lax y XHUTemeil Mexanusmol  6030elicmeus  3aZPAZHAIOUIUX
Mexuko ObLIH BBISIBJICHBI pasnuuHble  @euwjecmg. OCHOBHBIMM MEXAHU3MaMH BO3/EHCTBUA
MopdoJOrudeckue  M3MEHEHHUS,  Takhe  Kak  3arpsA3HSIOIIMX  BEIIECTB HAa  OOOHATENIBHBIN
0a3aJbHOKJIETOYHAS TUNEPIUIa3ks,  AHAIMU3ATOP SIBJISIOTCA:
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1. IlpsmMoe TOBpEXICHHE  OOOHATEIHLHOTO
SMUTENUS —  MENKOJUCIIEPCHBIE  YacTHUIBI U
TOKCUYHBIE Ta3bl MOTYT BBI3BIBAaTh BOCIAJICHUC W
JIETeHEPAI0 00OHSTEIBHBIX PEETITOPOB [9];

2. Hapymenne MPOBEACHUS HEPBHBIX
MMITYJIECOB — TSsDKEJbIE METAIUIbI, TAKME KaK CBUHEI]
M KaJIMHH, MOTYT HAKaIUIMBAaThCSA B OOOHSTEIHHBIX
HepBax M Hapymarh ux pyHkuio [9];

3.  OKHCIUTENBHBIH CTpecCc — 3arpsA3HSIONINe
BEIIECTBA BBI3BIBAIOT 00pa30BaHUE CBOOOTHBIX
paJMKaliOB,  KOTOPBIE  TMOBPESKIAIOT  KIETKU
o0oHsTENHHOTO dHTENHS [9].

Coyuanvuvle u MeOUUUHCKUE NOCAEOCHGUS.
Hapymienus 000HATENBHOM (hYHKITMH MOTYT UMETh
Cephe3Hble  CONHMANbHBIE W  MEIUINHCKHUE
nociuenctBus. CHUXKEHHE OOOHSHUS YyXyHALIaeT
Ka4eCTBO KU3HH, TaK KaK BIUSACT HA BOCIIPUSITHE
BKyCa THUIIM W MOXET MPUBECTH K COLIHMAIbHOU
W30IIAIINH, Kpome TOTO, 00OHATENbHBIE
HapyIICHUS MOTyT OBITh pPaHHUM HPHU3HAKOM
HEWPOJCTCHEPATUBHBIX 3a00JICBAHUM, TaKUX Kak
6one3np [lapkuncona nu Ansureiimepa [10,11].

PexoMeHganmuu mo YJYYIIEHHK) CHTYyallUuMH.
Jns  CcHMWXKEHHMS ~ HETraTMBHOTO  BO3JIEWCTBUA
3arpsi3HEHMsI BO3MyXa Ha 3J0pPOBbE HACENeHUS
HEe0oOXOqMMO  BHEJpPEHHEe KOMIUIEKCHBIX  Mep,
BKJIFOYAIOIIHX:
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1. VYnyumenue CHUCTEMBI
KadecTBa BO3IyXa.

2. Hcnonb3oBaHue WHANBUAYAIBHBIX CPEACTB
3aIlIUThI, TAKUX KaK HOIICHHUE TPEXCIOMHBIX MACOK,
rpaxjaHaMu Topoaa buillkek B OTONUTENbHBIN
CE30H.

3. He nmnpoBerpuBaTh NOMEIIEHHA MpH
MOKa3aTeNsIX KadecTBa aTMoc(epHOro Bo3ayxa
Bbinre 150 mMxr/m®

4. YcuieHue ra3uuKanuy 4acTHOTO CEKTOpa.

5. CoxkpaiueHue BHIOPOCOB OT aBTOTPAHCIIOPTA
Y TIPOMBITIIIEHHBIX TTPEITPUATHH.

6. IloBbllIeHHEe OCBEOMIJIEHHOCTH HACEICHHSA
0 pHUCKaX, CBA3aHHBIX C 3arpsi3HEHHEM BO3TyXa.

BeiBoasbI:

1. VYpoBeHpb 3arpsA3HeHHs] BO3lyXa B TOpOJE
bumkek oka3piBaeT HEraTUBHOE BIUAHHE Ha
cocTossHHE  OOOHSTENBHOTO  aHamm3aTopa y
JKUTETICH;

2. Haubonee BBIPKECHHBIE HapyIIeHUs
00OHSATENBHOW (PYHKIIMY HAOIONAIOTCS Y KUTEIEH B
OTONHUTENLHBIN CE30H;

3. Hua MIpeI0TBpaIleHUs JanbHEHIIero
YXyIIICHUS COCTOSHUS OOOHSTENBHOTO aHAIN3aTOPa
HEOOXOJUMBI ~Mepbl 10 CHIDKEHHIO  ypPOBHS
3arps3HEHMs BO3yXa B ropojie bumikexk.
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