MACHWK JABHOT 3[1PAB/bA

DOI: 10.5937/serbjph2403185M

AJIUXAJMEPOBA BOJIECT:

PACTYHRU TPEHAOBU KAO OYHKLUJA U3JTIATABA ATMOCOEPCKUM YNHNOLIMMA

Xupa Maxkcyn

Jay YHUBep3UTET 3paBCTBEHUX HayKa, NHCTUTYT 32 MEHAIMEHT y 31paBcTByY, Kapauwn, [Takucran

THE RISING TRENDS DERIVATIVE OF THE ATMOSPHERIC EXPOSURES

ALZHEIMER DISEASE:

Hira Magqgsood

Dow University of Health Sciences, Institute of Health Management, Karachi, Pakistan.

CaxeTtak

Unanak aHanuavpa AnuxajMepoBy GONecT, MeHTanHy WM MOTOPUYKY
aereHepauujy, y3umajyhu y 063up atmocgepcke YnMHUoLEe nocMartpaHor
pervoHa, Koju perynuLy unv aeperynuily catypauujy KuceoHvkom. dasa
neduHucarba ekornoLuKe cTyauje Tpajana je ABa meceua, o4 Maja [o jyHa
2023. roamHe. OgabpaHo je 20 3emarba NPUMEHOM HENPOMOpLIMOHanHe
MeToZe y30pKOBaH-a; CBaka of ofabpaHux 3emarba objaBuna je cBoje
nogaTke o npesaneHumju Anuxajvmepose 6onectn. AHanm3a je 3anoveta
MCNUTUBaKEM OOMWHAHTHUX TPEeHAOBa Yy npesaneHumju AnuxajMepoBe
6onecTn. HakoH Tora je ncnutaHa npeeaneHuuja AnuxajMepose 6onectu
y dYHKUMjKU aTtMmocdepcknx YmHunaua. MssegeHa je dpaktop aHanusa,
rpynucarem LIeCT NPEeTXoAHO 0fabpaHX NPOMEHIbUBMX Ca KOMMOHEHT-
HuM onTepeherwem n3Hag 0,55 y ABe cactaBHe rpyne. HakoH Tora, us-
padvyHarT je KoeduumjeHT Kopenauuje n koeduLumnjeHT BULLECTPYKE KOpe-
naumje, Koju o3HayaBa OAHOC nocmarpaHux daktopa u Anuxajmepose
6onectn. CtaTucTnyka aHanusa je nogpasymeana npumeHy SPSS-22
n MS Excel nporpama. AnuxajMepoBa 6onect nokasyje Behy npesaneH-
LMjy y pa3BujeHNM permoHnma Hero y permoHmma y passojy, yKiby4yjyhu
yrmnaeHoM TepuTtopuje y EBponu. Ctone Anuxajvepose 6onectv nagajy
1 pacTy ca pacToM v nagom 3acuhera kuceoHnkom, pegom. Ctyavja je
OTKpWUNa da je paBHOTEXa okcureHauuje ogpefeHa nomohy ABa ckyna
dakTopa, dakTopa geoKcureHaumje, Koju cmamyjy KOHLEeHTpauumjy knuce-
OHuKa, kao wro ¢y PM2.5, NO,, SO,, n daktopa okcureHaumje, koju no-
BehaBajy KOHLieHTpaLujy KuCeoHuka, AePUHNCAHNX MPOMEHbUBUMA Kao
LITO cy uHaekc YB 3paversa, Temnepartypa u nputucak. lNogpyyja ca Bu-
COKMM KOHLIeHTpauujama haktopa AeoKeureHaumje a HUICKUM BPeaHOCTU-
Ma hakTopa oKcureHauwmje nokasyjy BuLLYy npeBaneHuujy AnuxajMmepose
6onecTu, rae ose rpyne daktopa gonpuHoce nosehaky npesaneHuuje
o 82% v 85%, pepom. CTyauja 3akrbyyyje Aa nanarake aTMocepckim
yTuuajuma, AednH1McaHo Kpo3 nHAaeKce akTtopa AeoKCureHauyje n okcun-
reHaumje, 4ecTo JOBOAM 40 AucbanaHca oKcureHaumje LWTo 3a nocneau-
Ly nma nosehaH pusunk of AnuxajmepoBe bonectu.

KrbyuHe peun: Anuxajmeposa 6onect, PM2.5, NO,, SO,
Temneparypa, npuTmcak

YBopg

[emeHuunja, Koja ce oanukyje cMaheHeM KOFHUTUBHUX
dyHKUMja, NpeacTaBrba MoroplUake Kako MCUXOonoLKor
Tako u umaunykor 3gpasrea. Ha rmobanHom HuBoy 6onect
norafha 55 mununoHa reyam, ca 10 MUIMOHa pPerMcTpoBaHmNX
HOBMX cny4yajeBa roguirse [1]. HajoceTremBuja rpyna ca-

Abstract

Article studies Alzheimer’s disease, the mental or motor degeneration,
considering the relevant region's atmospheric variables which regulate
or deregulate oxygen saturation. The ecological study articulation phase
lasted two months, from May to June 2023. It selected 20 countries using
the nonproportional sampling method; each of the selected countries had
reported its Alzheimer's prevalence data. The analysis began by explor-
ing the prevailing trends in Alzheimer’s. It then proceeded to examine the
prevalence of Alzheimer's against atmospheric variables. A factor-analy-
sis, grouping six prespecified variables bearing component loading above
0.55, classified in two constituent groups, was performed. Subsequently,
correlation-coefficient and multiple-correlation-coefficient, i.e., the relation
of the observed factors to Alzheimer's, were calculated. Statistical anal-
ysis was performed using SPSS-22 and MS-Excel. Alzheimer's shows
a higher prevalence in developed regions than in developing ones, in-
cluding mostly European territories. The rates of Alzheimer's decline and
rise with the saturation and desaturation of oxygen, respectively. Study
reveals that the balance of oxygenation is determined by the two sets of
factors, deoxygenation factors (those that deplete oxygen), represented
by PM2.5, NO,, SO,, and the oxygenation factors that increase oxygen
level, defined by UV-index temperature, and pressure. The regions high
in deoxygenation factors and low in oxygenation factors show a higher
prevalence of Alzheimer's, each resulting in 82% and 85% prevalence in-
crease, respectively. The study concludes the atmospheric exposures de-
fined as the indices of deoxygenation and oxygenation factors frequently
lead to oxygenation imbalance, resulting in heightened risk of Alzheimer’s
disease.

Keywords: Alzheimer's, PM2.5, NO,, SO,, temperature,
pressure.

Introduction

Dementia, characterized by cognitive impairment, rep-
resents both a psychological and a physical decline in
health. Globally, 55 million people are affected by the dis-
ease, with 10 million new cases reported annually [1]. The
most vulnerable group consists mainly of the female popu-
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CTOju ce yrnaBHOM Of nonyrnawuje xeHa npeko 65 roanHa
ctapoctu [1].

Mehy rmaBHuMM BpcTama gemeHumje, 60 o 70% ce ka-
Teropuayje kao AnuxajvmepoBa 6ornecT, Koja npeacTasrba
netn Bogehu y3pok mopTanutera Ha rnobanHoM HUBOY.
MocToje BMArbMBYU TpeHOo0BKM Yy npeBaneHumjm (Ha 100.000
CTaHOBHUKA) KOj\ MOKa3yjy BENUKY pasnuky y passujeHnM
noapydjuma kao wto cy Espona (1443) n Amepuka (938) y
nopehewy ca 3emrbama y pa3sojy y Asuju (598) n Adpwu-
um (197) [2, 3]. OBO 61 ce BepoBaTHO MOIMO MpUNUcaTu
OY>XEM OYEKMBAHOM >XMBOTHOM BEKY, KAO U PEBHOCHMWjeM
NPUKyNIrbaky 30paBCTBEHNX NofaTaka.

AnuxajmepoBa 6onect, kao 6onect nponagaka Heypo-
Ha, ogpeheHa je y BUCOKOj Mepu caTypaumjoM KNCEeOHUKa,
Kojy aTmocdepckmn dhakTtopu Mory perynucatu unm gepe-
rynucatn. OkcumaatuBHu cTpec — aucbanaHc pegokc no-
TeHumjana, noropLlaH HacTaHKoM crnobogHux pagukana
N CMareHteM aHTMOKCMAAHTHUX ogbpambeHux cuctema,
[0BOAM [0 YHULITaBaka MakpoMoriekyna u, KoHa4yHo, he-
nuja, MOXe [a nojada gereHepaTtumBHe npolece y Moasry [4].
OBO cTahe 4ecTo 3ano4mnkbe yrnackom 3arafmeada y LIHC
npeko umpkynauuje. Y3 1o, ybpsasa ra u xvnokcuja, gedu-
HMcaHa Kao cHabaeBahe TKMBa KNCEOHMKOM HeageKBaTHO
3a ogpaBake xomeocTtase [5].

MpeTtxogHo obGjaBrbeHn pesdynTtatv notephyjy Aeperyna-
uujy caTypauuje KUCEOHVMKOM u3narawem 3arafuBadnma
Basfgyxa [6]. Y3 To, fecaTypauuja KNUCEOHUKOM je yTBpheHa
y npodunuma atMocepckmx npunmnka Koju ce oasivkyjy
HUCKUM aTMOCHEPCKNUM NPUTUCKOM 1 TeMnepaTypom [7].

Linre oBor unaHka je ga aHanuaupa Anuxajmepoy 6onecr,
Tj. MEHTanHy Unn MOTOPUYKY AereHepauujy, y kopenauu-
v ca atMOChEPCKUM YMHMOLMMA NOCMaTPaHOr pernoHa,
Koje perynuvuly, Tj. nojadaBajy unu cmamwyjy, catypauujy
KMCEOHUKOM.

HameHa ctyguje je oa ucnuta npesaneHumjy AnuxajMmepo-
Be bornecTtu y kopenaumju ca paktopuma geokcureHaumje
— atMocdepckum 3arafjusaymma OoAroBOpPHWM 3a AecaTty-
paumrjy KNCEOHUKOM.

Takohe ce nocmaTpa npeBaneHuuja AnuxajvuepoBe 6o-
nectn y Kopenauuju ca dakropuma okcureHaumje — ar-
MOCEPCKMM MapameTpuma OOrOBOPHMM 3a caTypauujy
KMCEOHMKOM.

MeTtope

dasza gedumHUCama eKomnowlke cTyavje Tpajana je gga
Meceua, of Maja go jyHa 2023. roguHe. OgabpaHo je 20

lation aged above 65 [1].

Of all prevailing dementia, some 60 to 70% is categorized
as Alzheimer's, the 5" leading cause of global mortality.
There are visible trends in the prevalence (per 100,000),
that show a major difference in developed regions like Eu-
rope (1443) and America (938) compared to the develop-
ing nations in Asia (598) and Africa (197) [2, 3]. This could
probably be ascribed to high life expectancy, backed by
more diligently collected health metrics.

Alzheimer's, as a disease of neuronal decline, is highly de-
termined by oxygen saturation, which can be regulated or
de-regulated by atmospheric variables. Oxidative stress —
the imbalance of the Redox potential, exacerbated by the
generation of free radicals and a decrease in antioxidant
defenses, which leads to the destruction of macromole-
cules and ultimately cells, can increase degenerative pro-
cesses in the brain [4]. The condition is frequently initiat-
ed by the pollutants entering the CNS through circulatory
pathways. It is also accelerated by hypoxia, defined by the
inadequacy of oxygen supply to tissues to sustain homeo-
stasis [5].

The previously reported findings corroborate the deregula-
tion of oxygen saturation by exposure to the air pollutants
[6]. Moreover, oxygen desaturation is demonstrated in the
environmental profiles characterized by low atmospheric
pressure and temperature [7].

The purpose of this article is to study Alzheimer's, i.e., the
mental or motor degeneration, in correlation to the region's
atmospheric variables, which up-regulate or down-regulate
oxygen saturation.

The study aimed to examine Alzheimer’s disease preva-
lence in correlation to the deoxigenation factors - the at-
mospheric pollutants responsible for oxygen desaturation.

It also examined the prevalence of Alzheimer’s disease in
correlation to the oxigenation factors — the atmospheric pa-
rameters responsible for oxygen saturation.

Methods

An ecological study articulation phase lasted two months,
from May to June, 2023. It selected 20 countries using
non-random non-proportional sampling: Austria, Belgium,
Canada, Czechia, Denmark, France, Germany, Greece,
Hungary, Ireland, Italy, Japan, Luxembourg, Netherlands,
New Zealand, Poland, Portugal, Spain, Switzerland, and
United Kingdom.
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3emarba nomohy Hecrny4ajHor, HenponopLMOHaHOr y30p-
koBamwa: AycTtpuja, benrnja, KaHapga, Yewka, [aHcka,
®paHuycka, Hemauka, puka, Mahapcka, Upcka, Utanuja,
JanaH, JlykcemOypr, XonaHguja, Hosu 3enang, MNMorbeka,
MopTtyran, WnaHwja, LWBajuapcka n Benuka BputaHuja.

Ceaka of 3emarba objaBuna je cBoje nogaTtke O npeBaseH-
unju AnuxajumepoBe bonectu, oTkpueajyhu ctony nojaee
6onectn nsHag 1000 Ha 100.000 ctaHOBHUKA. Y MOYETKY je
opabpaHo 30 3emarba, WTO je [OBENO A0 3Ha4YajHUX U3aso-
Ba. MehyTum, kacHuje je Taj 6poj cmareH Ha 20 3emarba,
y cknagy ca nakohom npuctyna u gOCTYNHOCTM nogataka.

Crtyavja je xopucTvna v npumMapHe 1 CekyHaapHe u3sope
nopgataka. KopuwheHn cy M3BOAM M3 HajpeneBaHTHUjUX
n3Bopa nogaTaka, kao WTo cy NHCTUTYT 3a 30paBCTBEHA
mepewsa (Institute of Health Metric) [8], EBponcka areHuuja
3a 3alWTUTY XUBOTHe cpepmnHe (European Environmental
Protection Agency) [9], Ctatucta [10], CeTcka 6GaHka
(World Bank) [11], Atnac BpemeHa (Weather Atlas) [12],
n Bpeme n gatym (Time and day) [13]. Y3 1O, nperneq
nuTtepartype je nogpasymeBao npernen 6asa nogarta-
ka PubMed v pesyntata npeTpaxuBarwa MHTEpHeTa Ha
Google npeTpaxuBadyy, 3a peneBaHTHe nybnuvkauuje. 3a
opabpaHe 3emrbe je ucnutMBaHa npesaneHumnja Anuxaj-
mepoBe 6onectu (ctona Ha 100.000 cTaHOBHMKa Kracu-
dumkoBaHa je kao 1<1500, 2=1500 go 1700, 3>1700) y ko-
penaumjy ca NpOMEHIbMBUMA KOje CYy Y BE3UN ca OhU3NYKUM
OKpyXereM. PasmatpaHe aTmMocepcke NpoOMeHIbMBe Cy
obyxBatane koHueHTpauuje PM2.5 y ug/m? (<11=1, 11 go
15=2, >15=3), asor-guokecmg y 1000 t (<100=1, 100 go
200=2, >200=3), cymnop-guokcug y 1000 MeTpMYKMX TOHA
( <50=1, 50 go 100=2, >100=3), nHgekc YB 3pauersa (1
0o 4=3, 5 po 8=2, 9 no 12=1), remneparypy y °C (<11=3,
11 po 20=2, >20=1), n nputncak y mbar (<1013=3, 1014
no 1015=2, >1015=1). Pagu nakwe obpage, cBaka npo-
MEeHI/bMBA je KaTeropucaHa nomohy opauHanHe ckare,
Kao LWTO je HaBedeHo y 3arpagama. Mepewa cy 6una y
cknagy ca cTaHgapgvma Koje Cy nponucanv HagmnexHu
opraHu, y3 npernopyke Koje ce KOHLUeHTpauuje cmatpajy
6e30nacHUM UK LWTETHUM.

AHanusa je 3anoyeta ucnutMBakeM TpeHgosa Anuxajme-
pose Gonectu. [loTom je n3BegeHa chakTopcka aHanmaa,
rpynucarwbem npoMeHIbMBUX KOje ce MOry MoandukoBatu,
ca ontepeherwem komnoHeHTe Behum og 0,55 y ynHmoue
ca concTBeHnM BpegHocTuma Behum o 1. KoHayHo, n3pa-
YyHaTu cy KoeuLmjeHT KopenaLuje u koeuumjeHT BuLLe-
CTpyKe Kopenauuje, Koju Cy 03Ha4mnmn kopenaumjy youeHnx
daktopa 1 AnuxajMepoBe 6onectu. MoTnyHa cTratucTuy-
Ka aHanu3a cnposegeHa je nomohy SPSS-22 n MS Excel
nporpamckmx naketa. CTyamja je u3BplueHa ca Manum
Y30pKOM, Y3 urHopucawe mehycobHe MHTEpPaKTMBHOCTU

Each country selected had reported its Alzheimer's preva-
lence data, revealing a rate of occurrence above 1000 per
100,000. Initially, 30 countries had been enlisted, entailing
significant challenges. However, the number was later re-
duced to 20 countries, in line with the ease of data acces-
sibility and availability.

The study used both primary and secondary data sources.
Excerpts from the most relevant data of sources such as
the Institute of Health Metric [8], European Environmen-
tal Protection Agency [9], Statista [10], World Bank [11],
Weather Atlas [12], and Time and day [13] were used. In
addition, the literature review involved browsing PubMed
and Google search engines for related publications. The
selected countries were examined for Alzheimer's disease
prevalence (the rate per 100,000 classified as “1” <1500,
“2” =1500 to 1700, “3”>1700) in correlation to the ambient
modifiable variables. The considered atmospheric vari-
ables included PM2.5 levels in ug/m? (<11 =1, 11 to 15 =
2,>15 = 3), nitrogen dioxide in 1000t (<100 =1, 100 to 200
= 2, >200 = 3), sulfur dioxide in 1000 metric tons ( <50 =
1, 50 to 100 = 2, >100 = 3), indexation of UV radiation (1
to4=3,5t08=2,9t0 12 =1), temperature in °C ( <11
=3, 11 to 20 = 2, >20 = 1), pressure in mbar (<1013 = 3,
1014 to 1015 =2, >1015 = 1). For convenience, each vari-
able was categorized using the ordinal scale as specified
in the brackets. The scale measures were in compliance
with the standards prescribed by authorized bodies, with
recommendations of the levels to be considered harmless
or harmful.

The analysis began by exploring the prevailing trends in
Alzheimer's. Factor analysis was then performed, group-
ing the modifiable variables with component loading above
0.55 into constituents with eigenvalues greater than 1.
Finally, the correlation coefficient and multiple correlation
coefficient were calculated, signifying the correlation of the
observed factors to Alzheimer's. The complete statistical
analysis used SPSS-22 and MS Excel software packag-
es. The study was carried out using a small sample size,
ignoring the interactivity of variables with each other, with
possible limitations to the findings.

Results

According to the analysis, the highest prevalences were
reported in Japan, ltaly, and Greece. Specifically, 45% of
the 20 considered states observed figures between 1500
and 1700. Another 30% sustained a prevalence rate below
1500, while 25% reported prevalences above 1700. Of the
collected sample (n = 20), assessment revealed significant
rates (per 100,000) in developed countries, including 17 in
Europe.
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NMPOMEHIbMBMX, LLTO MOXe MOTeHUMjanHo Aa npeacTasba
orpaHuyeH-e HeHNxX Hanasa.

PesynTtatu

Y cknagy ca Hanasuma aHanuse, Hajpehe npesaneHumje
npujaerbeHe cy y JanaHy, Wtanuju n I'pykoj. KoHkpeTHuje,
45% opg 20 nocmaTpaHnx Apxasa nNpujaBusio je BpegHOCTH
namehy 1500 n 1700. JopatHux 30% je npujaBuno ctony
npesaneHuuje ncnog 1500, gok je 25% ppxasa npujaBu-
no npesaneHuuje naHag 1700. Of npuKynrbeHOr y3opka
(n=20), ouennBareM Cy OTKpMBEHE 3Ha4ajHe cTone (Ha
100.000) y pasBujeHUM 3eMrbama, ykibyyyjyhu 17 sema-
rea y Esponu.

AHanusa je HacTaBrbeHa ucCnUTMBakeM ABa (hakTopa,
OHUX KOjM Cy CMakMBarnv U OHUX KOju Cy MnojadaBanv ypas-
HOTEXEHOCT OKcureHaumje, nomohy dakTopcke aHanuse.
Caku cnoxeHun ¢akTop cactojao ce of, TPy KOMMOHEH-
Te. NMpBo, akTopu geokcureHaumje (EV=1,98, x=33%) cy
OOMMHAHTHO NPOUCTULLANN U3 IbYACKUX aKTUBHOCTU, CMa-
HYjyhn KOHUEeHTpaLmje KnceoHnka u gosogehn Ao Xmnok-
cuje. OHM cy ce oanvkoBanu oTnywTawem yectuua (PM,
of, eHrn. particulate matter, yecTuyHn matepujan, nNpuMm.
npeB.) LWTO je AOBOAWUNO OO0 BULIMX KOHUEHTpauuja PM,
Kao 1 Jo oTnylTaka oKkcuaa asoTa u cymnopa (tabena 1).
Opyro, chaktopu okcureHaumje (EV=1,35, x=23%), koju cy
npeacTaBrbanu NPUPOAHE ersnucTeHumjanHe NpoMeHbLnBe
3a Koje je BepoBaTHO Ja [oBoAe OO0 AONyHaBawa Kuce-
OHUKa oApxaBajyhu HeroBy AOCTYMHOCT, AedumHmcaHm cy
npeko mHaekca YB 3padewba, Temnepatype v nputucka
(Tabena 1).

Tabena 1. CnoxeHun akTopu: akTopy OKcureHaumje u
JeoKkcureHaumje

AHanusa rmaBHUX KOMNOHeHaTa

Principal Component Analysis

Hira Magsood

Analysis proceeded by examining two factors, those that
down-regulated and those that up-regulated the balance of
oxygenation, using factor analysis. Each composite factor
was composed of 3 components. Firstly, deoxygenation
factors (EV = 1.98, x = 33%) excessively derived from
human activities, depleting oxygen levels and leading to
hypoxia. These were characterized by the release of par-
ticulate matter leading to higher PM levels, as well as the
release of nitrogen and sulfur oxides (Table 1). Secondly,
oxygenation factors (EV = 1.35, x = 23%), which represent-
ed naturally existential variables likely to supplement oxy-
gen by sustaining availability, defined by UV indexation,
temperature, and pressure (Table 1).

Table 1. Compound factors: deoxygenation and oxygen-
ation factors.

KomnoHeHTe
Components

lMoueTHe concTBeHe BpeaHocTH (% BapujaHce)

Initial eigenvalues (% variance)

1.98 (32.98%) 1.35 (22.56%)

MpomeHmsnBe OnTtepehene
Variables Loadings
PM2.5 0,56 0,01
NOx
NOx 0,77 0,51
SOx
SOx 0,74 0,25
YB
UV -0,54 0,57
TemnepaTtypa 048 0.64
Temperature
Mputncak 0,05 0,55
Pressure
188
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HakoH Tora, nspadyHaTtun koeduumnjeHT Kopenauuje 3a cea-
Ky OO TpW KOMMOHEHTEe y [Ba cnoxeHa gaktopa, PM2.5
(r=0,57), NO, (r=0,30), SO, (r=0,22) 3a geokcureHatope
n YB (r=-0,54), T (r=-0,35), P (r=-0,10) 3a okcureHaTtope,
nokasao je NMO3UTMBHY W HEraTMBHY Koperauujy ca npesa-
neHumjom ArnxajMmepoBe 60necTu, peaom.

AHanusa je nokasana ga cy BUCOKe KOoHUeHTpauuvje PM2.5
(25%), NO, (65%), SO, (35%) 1 Hucku nHaekcn YB spade-
ta (80%), Temneparypa (45%) n nputucak (0%) npahexun
nojayaHMM TPeHAOBMMA, Kao Mocrnegmua CMakeHUX KOH-
LeHTpauuja KnceoHvka (Tabena 2).

Tabena 2. ®akTopu Koju Cy NpoLEeHMBaHW Y Kopenauujm
ca npeBaneHuunjom AnuxajMepose 6onecTtu

Subsequently, the computed correlation coefficient for
each three components in the two composite factors,
PM2.5 (r = 0.57), NO, (r = 0.30), SO, (r = 0.22) for deoxy-
genators and UV (r = -0.54), T (r = -0.35), P (r = -0.10) for
oxygenators, showed positive and negative association to
the prevalence of Alzheimer's, respectively.

The analysis showed that high concentrations of PM2.5
(25%), NO, (65%), SO, (35%) and the low UV indices
(80%), temperature (45%), pressure (0%) were accompa-
nied by aggravated trends, as a result of depleted oxygen
levels (Table 2).

Table 2. Factors assessed against Alzheimer’s disease
prevalence.

PM2.5 NOx SOx YB Temnepartypa MpuTtucak
) \'[0)'¢ SOx uv Temperature Pressure
KoecduumjeHT kopenauuje
Correlation Coefficient
MO L IR DT, L) 0,57 0,30 0,22 -0,54 -0,35 -0,10
6onectu Koedpnuj .
L oeduLMjeHT BULIECTPYKe Kopenauuje
AT DISEES0) FIEE SED Multiple Correlation Coefficient
0,82 0,85

Hanasu cy pobunu gogatHy MogpLUKy Kpo3 M3padyHaTtu
KoeduUMjeHT BULLECTPYKE Koperauuje, Koju je oTKp1o Aa
noapyyja ca reHepariHo BUCOKUM BpeaHOCTMMA 3a hakTo-
pe AeoKcureHauuje M HUCKMM BpegHocTMMa 3a dhaktope
oKkcureHauwmje nokasyjy nosehawe npesaneHuumje Anuxaj-
mepoBe 6onectn og 82% n 85%, pegom (Tabena 2).

Ouckycuja

AnuxajmepoBa 6onecT, koja je mehy Bogehum y3pounma
CMPTHOCTK, MoOKasyje BULLE NpeBarneHumje y pasBujeHum
nogpyyjuma y nopehewy ca nogpydjuma y passojy, 85%
BULLIE Y €BPOMNCKMM 3eMIbama Hero y octaTtKy ceerta. JanaH
(3079), Utanwuja (2269,8), 'puka (2270) n Hemauka (1875)
Genexe Hajsehe ctone npesaneHunje (Ha 100.000). bes
0631pa Ha gyravak oYeknBaHW XMBOTHU BEK Y TM 3eMiba-
Ma, kao u borbe Genexere 34paBCTBEHMX MOKa3aTerba,
pasnor OBor TpeHAaa 1 Jarbe Huje No3Har.

Crtyavja je oTkpuna ga ctone AnuxajmepoBe 6onectu na-
0ajy n pacTty ca pactoM 1 nagom 3acvhera KMCEOHUKOM,
penoM. [oBOrbHa AOCTYMHOCT KUCEOHWKA, perynvcaHa
hakToprMa XMBOTHE CpeauvHe y oaTtom noapydjy, goaar-
HO je nogpXaHa cMakeHeM hakTopa AeoKcureHauumje u
ofpxaBarweM drakTopa okcureHauuje. lNogpydja ca Buco-
KM KOHLUeHTpaumjama caktopa geokcureHauuje (>10 ur/
m3), asoT-okcuaa (>100 Ha 1000 t), cymnop-okcuaa (>50
Ha 1000 METPUYKMX TOHA) N HUCKNM (haKTOPMMa OKCUreHa-

The findings were further substantiated by the calculated
multiple correlation coefficient, revealing that the territories
high in overall deoxygenation factors and low on oxygen-
ation factors showed 82% and 85% increase in Alzheimer's
prevalence, respectively (Table 2).

Discussion

Alzheimer's disease, among the leading causes of mortal-
ity, shows higher prevalences in developed regions com-
pared to developing ones, 85% more in European coun-
tries than the rest of the world. Japan (3079), Italy (2269.8),
Greece (2270), and Germany (1875) encounter the most
striking prevalence rates (per 100,000). Even considering
the long life expectancy in these countries, backed by the
pronounced health metrics, the reason behind this trend
remains elusive.

This study revealed that the prevalence rates of Alzhei-
mer’s fell and rose with the saturation and desaturation of
oxygen, respectively. Availability of oxygen supply, regulat-
ed by the regions’ environmental factors, is supported by
suppression of deoxygenation factors and sustainment of
oxygenation factors. A region high in deoxygenation fac-
tors, defined as by the levels of particulate matter (>10 ug/
m?3), nitrogen oxide (>100 per 1000t), sulfur oxide (>50 per
1000 metric ton) and low in oxygenation factors, defined as
UV indices (1 to 4), temperature (<10°C), pressure (1013
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umnje, aedmHucaHnx npeko nHaekca YB 3padersa (1 oo 4),
Temnepatype (<10 °C) u nputucka (1013 mbar), nokasyjy
penaTtuBHO HUCKY KOHLEHTPaLUjy KUCEOHMKaA.

MeHTanHa n moTopuyka [ob6pobuT ce ocurypasajy age-
KBaTHOM AOCTynHOWRY KuceoHuka. Xunokcwja, Tj. Hemo-
BO/bHa OKCWreHaumja, OOMPUHOCKM CMPTM HeypoHa Kpo3
yHyTaphenmjcko yneTrbaBawe HEYPOHCKUX BrakaHa W
CcTBapan-e BaHhenujckor nrnaka, LWto AoBoan o owTehewa
TKMBa MO3ra 1 NocnegnyHo o werose gucdyHkumje [5].

Osa cTyauvja ykasyje fa 6u nosehane nognoxHoctn Anu-
xajMepoBoj 6onectun og 82% morno ga ce npunuwie BUCO-
KM eMucujama 1 nsnaramy aktopuma geokcureHauuje.
MojeanHaydHo, camo PM2.5 cy ogroBopHe 3a 57% ykynHor
noeehamwa pusnka, Aok 30% u 22% nosehawa pusuka
mory ga ce npunuwy NO, n SO,, pegom. Anuxajmeposa
©onect norafa 3HavajaH Opoj byan y JanaHy, Hemaukoj u
'PYKOj, LITO Cy CBE 3eMSbe ca MHTEH3MBHOM U3roXeHoLwwhy
oBMM (hakTopymMa. PenaTnBHO Makbu NPOLEHTU CY YOUEHMU
y OaHckoj (1331) u Nykcembypry (1024), wTo cy 3emrbe
Koje oapkaBajy penatmBHO Hxe emucuje PM2.5, NO, u
S0,.

lMpeTxogHa mcTpaxuBawa Cy nokasana nag caTypauuje
KMCeOoHuKoM nosehaHuM u3narawem 3arafjuBaymma Ba-
3nyxa [6]. MNocToju 3HayajHa BepoBaTHoOha Aa he Hemep-
JbMBO Mare 4YecTuue, kaga ce yoaxHy, JONpeTn 4O LMPKY-
naTopHor cucTema, NyToBaTh Kpo3 LMpKynaLunjy u 4ocnetu
[0 opraHa, ykibyyyjyhu n mosak. Kaga je pey o npuctusa-
wy y LUHC, jegHa cTtyamja je npoHawna aa dpaktopu 3a koje
je oTkpvBeHO Aa Mory ga nosehajy okcuaaTUBHU CTPeC U
noseny y gucbanaHc pegokc cUCTeEM MOTUMYY U3 npese-
JIMKOI reHepucaHla peakTuBHUX KMCEOHUYHUX BPCTAa, KOje
npeBasunase kanauuMTeTe aHTMOKCUAATUBHUX onbpambe-
Hux cuctema [4]. Ncta ctyguja je pasmartpana nsseluTtaje
ca ayTorcuje Koju ce ogHoce Ha y3opke (OpOHTarnHor Kop-
Tekca v NoTBpAMMa CrMyHa reHeTcka owTehewa npoyspo-
KoBaHa 3arafereM KakBa ce jaBrbajy 1 Kog oKCuaaTUBHOT
cTpeca [4].

OproBopHe 3a MUNUOHE MPEBPEMEHNX CMPTU TOAMULLHE,
PM2.5 npeactaBrbajy cBe Behy npeTwy Ha rnobanHom
HuBoy. CBako noeehamwe PM2.5 og 5 ug/m® npeacrasrba
nosehawe pusmka no jaBHO 3gpaBrbe of 7% [14]. Cty-
ovja je otkpuna nosehawe of 25% y nognoxHocTn Anu-
XajMepoBoj bonectn ca NpogyxeHum umanarawem PM2.5
YecTuyama. JloHrMTyanHanHa cTyguja koja je nocmartpana
12,4 MunuoHa reyam npeko 65 rogmHa ctapoctu objaBu-
na je nHumageHumnjy Anuxajmepoe 6onectu og 6,5%. Ta-
kohe ce npouewyje ogHoc onacHoctn (HR, eHrn. hazard
ratio, npym. npes.) oa 1,08 Ha cBakux 3,2 ug/m?* roguiimser
nopacta PM2.5. OBu pesynrtatu cy y cknagy ca nperxog-
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mbar), results in a relatively depleted oxygen level.

Mental and motor wellbeing are ascertained by the ade-
quacy of oxygen supply. Hypoxia, i.e., insufficient oxygen-
ation, contributes to neuronal death through the intracellu-
lar tangling of neuronal fibers and formation of extracellular
plagues, causing damage to the brain tissues and leading
to its dysfunction [5].

This study suggests an 82% increase in susceptibility to
Alzheimer's disease could be attributed to heavy emis-
sion and exposure to deoxygenation factors. Individually,
PM2.5 alone are responsible for 57% of the total risk in-
crease, while 30% and 22% of the risk increase is derived
from NO, and SO,, respectively. Alzheimer’s afflicts signif-
icant number of people in Japan, Greece and Germany,
which are all countries with intense exposures. Relatively
fewer percentages are observed in Denmark (1331) and
Luxembourg (1024), countries sustaining comparatively
lower discharge of PM2.5, NO,, and SO,

Prior research demonstrated a drop in oxygen saturation
by increased exposure to the air pollutants [6]. The infini-
tesimally small particles, when inhaled, are likely to enter
the circulatory system, travel and pass into the organs, in-
cluding the brain. In reaching the CNS, a study found that
the factors that were found to be able to augment oxidative
stress and the imbalance the redox system were derived
from excess generation of reactive oxygen species beyond
the capacity of the anti-oxidative defense system [4]. The
same study considered the autopsy reports relating to fron-
tal cortex samples and confirmed similar pollution-induced
gene damage as observed in oxidative stress [4].

Accounting for millions of premature mortality cases annu-
ally, PM2.5 represent a rising threat on a global level. Each
5 pug/m3 increase in PM2.5 represents a 7 % increase in
risk to public health [14]. The study found a 25% increase
in susceptibility to Alzheimer’s with prolonged exposure
to PM2.5. A longitudinal study that looked at 12.4 million
people aged over 65, reported a 6.5% incidence of Alzhei-
mer's. It also estimated a hazard ratio of 1.08 for cognitive
decline for each 3.2 pyg/m?® annual rise in PM2.5. These
findings are in line with the previous findings suggesting
that an annual rise in PM2.5 of 5 yg/m?® is accompanied
by a 1.17 hazard ratio [15]. Study further found that every
3.2 pyg/m? decline in PM2.5 exposure resulted in 7% de-
creased risk of Alzheimer's [15].

The release of gases, such as nitrogen dioxide, turns more
deleterious due to their pairing with the atmospheric sub-
stances. The environmental protection agencies consider
air quality indices for nitrogen as safe below 100, as slight
between 100 and 200, and severe above 200 [16]. Road-
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HUM HanasvMMma Koju ykasyjy Aa roguwiku nopact PM2.5
oa 5 yg/m? npatn ogHoc onacHoct og 1,17 [15]. Ctyauja
je parbe npoHawna ga Ha cBakux 3,2 pug/m?® cmarera y
nanarawy PM2.5 yectnuama gonasv Ao naga pusunka of
AnuxajmepoBe 6onectn og 7% [15].

OTnywTare racoea, Kao LWTO je a30T-OKcua, noctaje joul
LUTETHUje 300r HEroBor yapyxueara ca ApyrMMm cyncraH-
uama y atmocdepu. AreHuuje 3a 3allTUTY XUBOTHE cpe-
AvHe cmartpajy 6e3benHUM MHOEKCe KBanuTeTa Basayxa 3a
asot mcnog 100, 6narum mnamehy 100 n 200 n 036UrBHUM
nsHag 200 [16]. Oyx nyTeBa ce Genexe ABocTpyko Behe
koHueHTpaumnje NO, Hero y ctambeHum nogpydjuma. lMo-
apyyja y kpyry og oko 50 murba og caobpahajHux ry>xsu
nokasyjy 30 go 100% sehe otnywrarwe NO, [16]. MMpema
Hawoj aHanmau, nHaekc NO, ouereH Kao Bpro o3burbaH
MOXe ce cMaTpaTu O4roBOpHUM 3a 65% Bulle cny4vajeBa
AnuxajmepoBe 6onecTtu. EBponcke 3emrbe nonyt Utanuvje
1 Hemauke, ca nosehaHum ocrnobaharem NO,, npujasrby-
jy ctone nHumaeHumje Anuxajmepose 6ornectu og 2270 u
1863, pegom (Ha 100.000 ctaHOBHMKA). Y3 TO, 15 NOHIUTY-
AMHanHuX cTyamja je ykasano aa 10 ug/m* NO, oarosapa
5% noehawy puauka og cmpTtu [14]. Y nctpaxusarwmma je
nspadvyHar ogHoc onacHoctu 3a NO, oa 1,031 [16]. Criny-
HO TOMe, MeTa-aHanu3a geBeT cTyaunja je noTBpauna sesy
nameny 3araherwa n Anuxajmepose 6onectun. MapadvyHat
je ogHoc BepoBaTtHoha (OR, eHrn. odds ratio, npum. npes.)
3a ykynHo 3arafewe og 1,32 a nojeamHadHo, og 1,95 3a
PM2.51 1,0 3a NO, [17]. ¥3 T0, cBakux 11,6 ppb cmMarera
y NO, noBeneHo je y Besy ca cMaretem 6poja cryyajesa
AnuxajmepoBe 6onectn og 3% [14].

Emuncunje cymnop-avokcmaa ce 4ecto OoBode y Besy ca
30paBCTBEHNM Npobnemuma. Y cknagy ca ctaHgapavma,
nsnararke 100 AQI SO, Tokom jeaHor cata ce cmaTpa 6es-
onacHuMm, namehy 100 1 200 wretHUM, a npeko 200 ona-
cHum [18]. MHamkaTopuma kBanuteta Basgyxa y CA[Ll kao
rpaHuLa je mponucaHo cBakoAHEBHO manarawe SO, 04 75
ppb Tokom Tpu roguHe [14]. cTpaxnBatse koje je obyxsa-
TMno 704 nauuvjeHTa Koju nate og Anuxajmepose 6onecTu,
a XvBe y pasnuyunTMM rpagoBuma, OTKPUIIO je Aa BMCOKO
nsnaratbe PM10, NO,, SO, n CO Ha roguiem HUBOY
A0BOAM A0 yBp3aHOT KOTHATMBHOT Nponaaatka. Y3 1o, SO,
ce cMaTpa jeJHUM o[, HajUITETHUjUX 3arafiuBaya Basgyxa
[19]. Y oBOj cTyamju je ob6jaBrbeHo noBehawe yyecrtano-
ctn AnuxajmepoBe 6onectn og 35% y cnyyajeBuma npe-
TepaHor usnarawa. Takohe, oTnyLTake BENNKUX KOMUYN-
Ha SO, je noseaeHo y Bedy ca HajehoM npesasneHumjom
AnuxajmepoBe 6onectn y pasBujeHUM 3emibama nonyT
JanaHna (3079 Ha 100.000 cTtaHOBHMKA).

C apyre cTpaHe, NpMpoAHM aTMOCEepCcKkM napameTpu, Kao
wro cy YB 3pauere, TemnepaTypa v npuTucak, 3ajedHo

ways record twice the concentration of NO, as residential
areas. The area about 50 miles from traffic congestion
shows 30 to 100% increased release NO, [16]. According
to our analysis, high severity index of NO, can be held re-
sponsible for 65% more cases of Alzheimer's. European
countries like Italy and Germany, with excess NO, release,
report 2270 and 1863 as their Alzheimer's occurrence
rates (per 100,000), respectively. In addition, 15 longitu-
dinal studies suggested that 10 ug/m?® of NO, account for
a 5% increase in mortality risks [14]. Substantive research
calculated a 1.031 hazard ratio for NO, [16]. Likewise, a
meta-analysis of nine studies corroborated the association
between pollution and Alzheimer's disease. It calculated a
1.32 odd ratio for overall pollution, and individually, 1.95
for PM2.5 and 1.0 for NO, [17]. Additionally, each 11.6 ppb
decrease in NO, was linked to 3% reduction in Alzheimer's
cases [14].

Sulfur dioxide emissions are frequently associated to health
problems. According to the standards, a one-hour expo-
sure to 100 AQI SO, is considered harmless, between 100
to 200 harmful, and beyond 200 hazardous [18]. Daily SO,
exposure of 75 ppb for 3 years is the limit defined by US air
quality indicators [14]. The research that looked at 704 Alz-
heimer's patients residing in different cities revealed a high
annual exposure to PM10, NO,, SO,, CO, leading to cogni-
tive degeneration at an accelerating pace. Moreover SO, is
regarded among the most adverse of all air pollutants [19].
This study reported a 35% increase in frequency of Alzhei-
mer’s with excess exposure. In addition, the heavy release
of SO, was linked to the highest prevalence of Alzheimer’s
in developed countries like Japan (3079 per 100,000).

On the other hand, the natural atmospheric variables, in-
cluding UV-radiation, temperature and pressure, regulate
the concentration of the oxygen, along the altitude. There
are a number of findings suggesting that ascending to a
high altitude, accompanied by a drop in atmospheric vari-
ables, was subsequently followed by decreased oxygen
saturation. A study that observed 19 healthy individuals,
revealed a 3.6% fall in SpO, by climbing 695 m in altitude
[7]. In line with the above finding, this study also noted
the impact of altitude on lower values of pressure, solar
index, and temperature, leading to oxygen desaturation
and increased Alzheimer’s prevalence reports. These find-
ings are supported by the calculated negative correlation
of atmospheric metrics of pressure (-0.10), temperature
(-0.35), and UV-index (-0.54) to Alzheimer’s.

The observed partial pressure of inhaled oxygen at sea lev-
el is 19.6 kPa [20]. The atmospheric pressure is composed
of integrated partial pressures of the constituent gases ni-
trogen, oxygen, and water vapor. Adrop in the atmospheric
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Ca HagMOPCKOM BMCMHOM, PErynuLly KOHUEHTpauujy Knce-
oHuka. lNMocTtoju Behun Bpoj pesynTtata Koju ykasyjy ga ne-
Hahe Ha BMLY HAaOMOPCKY BUCWHY, LLITO JOBOAM A0 naja
aTmocdpepcknx napamerapa, AOBOAM OO CMakeHe caTy-
pauuje knceoHukom. Ctyamja koja je nocmatpana 19 3gpa-
BUX MojeanHaua, otkpuna je nag SpO, oa 3,6% npurmkom
nexwara Ha HaaAMOPCKY BUCKHY BuLWy 3a 695 meTtapa [7].
Y cknagy ca oBUM Hanasuma, ctyamja je Takohe youuna
yTuLUaj HaOMOPCKE BUCUMHE Ha HUXEe BPEeOHOCTU NPUTKCKA,
cornapHor nHgekca u Temnepartype, LWTO JOBOAN A0 Manse
3acuheHOCTU KMceoHkom v nosehama y 06pojy npujaBsrbe-
HKX criyyajeBa AnuxajMmepoBe 6onecTtu. OBKM pesynTaTu cy
NOAPXKaHW M3padvyHaTOM HeraTMBHOM Kopenaumjom aTtmo-
cepckmx napameTapa 3a nputucak (-0,10), Temnepatypy
(-0,35) n nngekc YB 3pavensa (-0,54) ca AnuxajmepoBomM
bonewnhy.

YoueHn napumjanHu NpuTUCaK yAaxXHYyTOr KMCEOHWKa Ha
HuBOy Mopa je 19,6 kPa [20]. ATmocdepckn nputmncak ce
CcacToju of WHTerpucaHux napumjanHux nputucaka ca-
CTaBHUX racoBa — a30Ta, KUCeOoHMKa 1 BoaeHe nape. lNMaa
aTMocdepcKor NpuTUCKa 1 TemnepaTtype, Koju je yodeH Ha
nosehaHoj HagMOPCKOj BUCWUHW, npaTu nag napLujanHor
nputucka kmceoHuka [20]. To posoam oo notewkoha y am-
camy ycrnepn orpaHuveHe gudyaunje n auctpmbyunje atmo-
chepcKkor KUCeoHMKa, LWITO ONeT A0BOAU A0 XUMOKCHje Koja
n3asvBa KOrHMTMBHa owTehemnsa.

lMpema pesyntatuma oBe ctyauvje, 11,1% 3gpasBux noje-
OWHaua nokasano je nag y catypauuju KUCEOHUKOM Mpu
HUCKOM aTMOCHEPCKOM MPUTUCKY, NMPU YeMy je CBaKkux
166,67 hPa naga y nputucky gosoguno go 1% cmarera
SpO, [21]. PaseujeHa nogpy4ja koja ce Hanase y obna-
CTMMa ca pernaTMBHO HUCKMM aTMOCHEPCKMM MPUTUCKOM
(1014 mbar), kao wTo cy JanaH u Vpcka, Hanase ce mehy
3eMrbama Koje npujaBrbyjy BeOMa HEMOBOSbHE TPEHAOBE Y
npesaneHumnju AnuxajmepoBe 6onectu.

Benvka noHrmtyauHanHa cTyauja, Koja je usBplleHa ca
TP MWUNNOHA rMojeAuHala, npujaBuna je HUCKY CTony Xo-
cnuTanus3aumje 300r gemeHuuvje Tamo rge Cy Ce30HCKe
Temnepatype tonnuvje. [lo oBux pesyntata ce AOLUMO UC-
NUTUBaHEM BaXKHOT NokasaTerba AnuxajmepoBe 6onecTuy,
akymynupaHux Tay docdopunata u amunoung 6eta nen-
Tnaa, Koju cy 6bunu nocneguua cMakbeHe TernecHe Temne-
patype NpunukoMm uanarawa xnagHohu [22]. To notephy-
je 1 Hawa aHanusa 3emarba ca Hajpehum ontepeherem
AnuxajmepoBom 6onewhy, og kojux ce 80% Hanasu y no-
apydjuma ca Huckum YB 3paversem (1 oo 4), a 45% uma
npoceyvHe Temneparype ncnog 11 °C.

Hira Magsood

pressure and temperature, reported at increased elevation,
is accompanied by the decline in partial oxygen pressure
[20]. This results in breathing difficulty due to the limited
diffusion and distribution of atmospheric oxygen, and leads
to hypoxia, causing cognitive impairment.

According to the study, 11.1% healthy individuals showed a
decline in oxygen saturation at low atmospheric pressure,
with every 166.67 hPas drop accounting for 1% reduction
in SpO,, [21]. The developed territories located in areas
with a relatively low atmospheric pressure (1014 mbar),
like Japan and Ireland, are among the countries reporting
grueling trends in Alzheimer's prevalence.

A large-scale longitudinal study, carried out with 3 million
individuals, reported low dementia-related hospitalization
in warmer seasonal temperatures. These findings were
elucidated by examining a major indicator of Alzheimer's,
the accumulated tau phosphorylates and amyloid beta
peptides, which resulted from reduced body temperature
at cold exposure [22]. They were substantiated by our
analysis of countries bearing the highest burden of Alzhei-
mer's disease, of which 80% are located in areas with low
UV radiation (1 to 4) and 45% maintain average tempera-
tures below 11° C.

Conclusion

Alzheimer's dieasese is significantly more prevalent in de-
veloped regions compared to developing ones, and more
prevalent in European countries than the rest of the world.
This is probably due to the prolonged life span, supported
by more diligent health metrics. The study concludes that
Alzheimer’s disease could possibly be caused by atmo-
spheric exposures that frequently imbalance oxygenation.
Atmospheric parameters, defined as the indices of deoxy-
genating and oxygenating factors, are positively and neg-
atively associated with Alzheimer’s, respectively. The high
levels of PM2.5, NO,, SO,, and the low UV index, tempera-
ture, and pressure lead to increased disease prevalence.
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3akrby4ak

AnuxajmepoBa 6Gonect nokasyje 3HayajHO BULLe MpeBa-
neHuuvje y pasBujeHMM nogpydjuma y nopehewy ca no-
OpyyjuMa y pasBojy, U BuLLE MpeBaneHumje y eBpornckumM
3emMrbaMa Hero y octatky cBeta. OBO je BepoBaTHO MoO-
crneguvua gyxer ovYeKMBaHOr XMBOTHOM BeKa, Y3 MoApLUKY
peBHOCHWjer benexera 34paBCTBEHMX nogataka. CTyavja
3akrbydyje Aa 6u AnuxajmepoBa 6onect morna ga 6yge
npoy3pokoBaHa wmanarawem ogapeheHuM aTtmocdepckum
YMHMOLMMA KOjy YecTo JoBode A0 AncbanaHca oKcureHa-
umnje. ATMmocepckm napameTpu, 4ePUHNUCAHN KAo MHOEK-
CV OEeOKCUTeHaLUMOHUX U OKCUMreHaumoHmx daktopa, cy y
NO3UTMBHO] U HEraTUBHOj Kopenauuju ca AnuxajMepoBom
Gonewhy, pegom. Bucoke koHueHTpauuje PM2.5, NO,,
SO,, Kao 1 HUCKN nHaOekey YB 3paverka, Temneparypa u
npuTucak, goeoge 4o noeehaHe npesaneHumje 6onectu.
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