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Mining Districts DISTRIBUTION
OF THE MAIN EMISSION CENTRES
IN CZECHOSLOVAKIA
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STREDNI DELKA ZIVOTA

) OKRES TEPLICE vs. CR 4=
Ceska republika Teplice
ROKY Muzi Zeny Muzi Zeny
1983 67,0 74,2 65,7 73,1
1984 67,3 74,2 65,1 73,8
1985 67,5 74,7 67,1 73,0
1986 67,5 74,6 65,2 72,4
1987 67,8 75,1 65,3 72,2
1988 68,2 75,4 64,9 73,9
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NEMOCNOST DETI V PANEVNICH OKRESECH
SEVEROCESKEHO KRAIJE

Nemocnost déeti

Onemocnent Pocet onemocnéni/100
CR Panevni okresy
Mocové cesty - ledviny 0.89 r 1.12
Dychaci soustava 0.54 2.90
Alergie 1.70 > (0-6 let { 293
Dusevni poruchy 0.53 1.06
KGze 0.65 L 1.29
Mocové cesty - ledviny 1.42 r 1.68
Dychaci soustava 0.45 1.40
Dusevni poruchy 2.00 4.09
Endokrinni 1.17 , (7-15 let) < 1.54
Kaze 0.73 1.09
Ostatni chronicka onemocnéni 0.92 1.79

\
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TEPLICE PROGRAM

IMPACT OF AIR POLLUTION
ON HUMAN HEALTH
[ Model district ] [ Control district ]
TEPLICE PRACHATICE
(coal power plant (agricultural
open pit mines area)

Industry)
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APPORTIONMENT OF TEPLICE FINE MASS

January — February, 1994

Home Ht-S (31.2 + 15 %) Unknown (9.5 + 19.8%
and Small Ind. Boilers Mobile (4.7 £ 1.1%)

Power Plant (15.2 £ 6.3%)

Home Ht-A (25.9 £ 9.9 %)

) 42 a0
and Small Ind. Boilers Incinerator (13.5 *+ 3.8%)

Average Fine Mass Concentration = 52.6 pug/m3
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GENOTOXICITY AND EMBRYOTOXICITY
OF URBAN AIR PARTICULATE MATTER
IN VITRO

4

Characterization

of biologically active pollutants
\_ )
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CONTRIBUTION OF THE MAJOR PAH-DNA ADDUCTS
TO THE TOTAL DNA ADDUCTS LEVEL
FROM URBAN SAMPLES

(Binkova et al. 1999)

4 )
SAH-DNA 9-OH-B[a]P B[J]F
adducts ) anti - BPDE CHRY
derived 2o 2Rl
trom B[K]F [c,d]P
- /

Total radioactivity from all DNA adducts detected approx. 50 %
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ZNECISTENE
OVzDUSI

A

TEHOTENSTVI
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INCIDENCE DETI S PORODNI-HMOTNOSTI < 2.500 g

Rok Teplice Usti n. L. Jablonec
N % N % N %
1982 1546 8.3 1591 8.1 1102 5.5
1983 1511 8.3 1551 8.4 1061 6.5
1984 1374 9.2 1460 7.7 1063 4.3
1985 1351 7.9 1510 7.5 - -
1986 1408 6.5 1532 8.7 - -




CARCINOGENIC PAHs & IUGR IN TEPLICE
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DUSLEDKY IUGR

Détska umrtnost
Détska nemocnost
Zpozdéni vyvoje
Cukrovka

Hypertenze

YyVYyVYVY YV Y

Ischemicka choroba srdecni
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The effect of prenatal exposure of air pollution to gene expression profile
Preliminary preview of the G-NEW study

K. Honkova', A. Rossnerova', P. Rossner, Jr.'. J. Paslikova, H. Gruender*, V. Svecova®, J. Pulkeabova®, J. Hajslova®, M. Veleminsky
and R.J. Sram!




VYZNAM k-PAU VE ZNECISTENEM OVZDUSI

| |

vysledky plodnost respiracni kardiovaskularni
téhotenstvi muzu nemocnost deéti, onemocneéni,
(IJUGR, LBW, psychicky cukrovka,
plsobi jako ED) VYVoj nadory

\/
|
| RIZIKO PRO LIDSKE ZDRAVI _
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Moderni monitorovani ovzdusi (zejména PM2.5, B[a]P]

Nejvyznamneéjsim zdrojem znecisténi ovzdusi PM10
jsou z cca 70% lokalni topeniste

Zvysené koncentrace PAU nepriznive ovlivnuji:
vysledky téhotenstvi (IUGR, LBW)
fragmentaci DNA ve zralych spermiich
dychaci funkce — vyskyt bronchitid

Ovlivnéni standardizované amrtnosti



délka zivota

Stredni délka zivota pfFi narozeni - muzi
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délka zivota

Stredni délka zivota pfi narozeni - zeny
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PRO POPULACI PANEVNICH OKRESU

1) Trvale sniZena stfedni délka Zivota muzi i Zen
2) Trvale zvysena umrtnost na srdecné-cévni onemocnéni

3) U deti narozenych v sedmdesatych a osmdesatych letech je
nutné ocekavat v dospélosti zvyseny vyskyt:
hypertenze, ischemické choroby srdecni, diabetu 2. stupné,
ovlivneni kvality spermii

4) Poskozeni genetického materialu (DNA) bude nepfriznivé
ovliviovat i pristi generace



Air particles deposition in the airways

> 10 um
<10 um (PM10)
< 2.5 um (PM2.5)
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Kvéten 2014

1) Expozice zneciSténého ovzdusi
v Evropé 2012 — 600 000 umrti

2) Znecisténé ovzdusi + prachové castice
Prokazany lidsky karcinogen (X/2013)
( 15 % vsech karcinomu plic)

WHO doporucuje standard pro PM2.5 < 10 pg/m3
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PM 2.5

= EU 25 pg/m3
== USA 12 ug/m?3
== WHO 10 pg/m3



klasifikace stanic

W méstska pozadova

¢ predméstska pozadova koncentrace [ug.m3]

A venkovska <10 < WHO 7.4 %
@ dopravni [ 1>10-17 (WHO,UAT> 69.6 %
% prumyslova [ 1>17-20 (UAT,20> 17.7 %

[ >20-25 (20,LVv> 4.4 %
B > 25-30 (LV,30) 0.8 %

> 30 > 30 0.1 %

— 20ny
—— aglomerace






Bla]P

C.B.B. Guerreiro et al. “Benzo(a)pyrene in Europe: Ambient air
concentrations, population exposure and health effects”,
Environmental Pollution 214 (2016) 657-667

e 4

Acceptable risk level: 0.12 ng B[a]P/m3
Increasing tendency in B[a]P emissions - implementation

of climate mitigation policies promoting the use of
biomass burning for domestic heating



klasifikace stanic koncentrace [ng.m3]
B mésiska pozadova

¢ predméstska pozadova [ I=<04 < LAT 28.3 %
A venkovska [ 1>04-06 (LATUAT> 249%
@ dopravni . [ >0.6-0.8 (UAT,0.8> 13.2 %

B >0.8-1.0 (0.8LV> 13.3 %
B - 1020 (LV2) 17.5 %
20 >2

* pramyslova

— z0Ony
aglomerace




Rocni koncentrace B[a]P v Teplicich, Prachaticich a Praze Smichové

4,0

ng/m3

1,5

1,0

0,5

0,0
1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009

Teplice Prachatice —#—PrahaSmichov

R. J. Sram 2017



R. J. Sram 2017

r

-

Locality

PM10 pg/m3

(CHMI)

PM2.5 pg/m3

AR POLLUTION 2010 - 2015

B[a]P ng/m?3

Ostrava-Poruba

39.9+41.4/29.1+24.8

32.2+37.0/22.7 + 18.2

3.8+6.2/2.6%1.0

Ostrava -Bartovice

61.7+45.6 /42.2+37.4

46.7 + 38.2/34.6 + 29.3

7.2+8.1/7.8%+4.5

Karvina

54.3 +50.0/36.6 + 30.8

X/(33.1 t 24.9)

6.3 +8.8/ 3.5 + 1.5)

Havirov

52.9+58.2/36.2 +30.7

X

X

Prague-Smichov

37.9+20.1/29.1 + 26.0

21.1+14.2/16.1+14.2

X

Prague -Libus

27.4+16.9/21.5+19.1

20.3 +13.1/(17.1 +13.3)

0.9+1.2/09%0.4

Ceské Budejovice

25.2+16.9/19.5+16.8

X/16.9 +14.3

1.5+1.8/1.4+0.6




VYSLEDKY
MOLEKULARNE EPIDEMIOLOGICKYCH STUDII

(genomova frekvence translokaci-FISH, mikrojadérka, fragmentace DNA ve spermiich)

koncentrace
> 1 ng B[a]P/m?3

v ovzdusi

RIZIKO PRO LIDSKE ZDRAVI

.
(WHO Bonn 6. 11. 2009)
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VYZNAM BIOMASY

T. Sigsgaard et al.: Health impacts of anthropogenic biomass

burning in the developed world, Eur Respir J 46 (2015)
1577-1588

PM2.5 EU 15, 2000 — domestic wood stoves 25%
EU 15, 2020 - 38%

koncentrace B[a]P 3 — 5 x vysSi
40 000 predcasnych umrti v Evropé/rok

zvyseni respiracni a kardiovaskularni nemocnosti
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TABLE 1 Effects of wood stove interventions on outdoor particulate matter (PM] levels in developed countries

Location

Estimated reduction
in PM pg-m—

Notes

References

Launceston, Tasmania, Australia

British Colombia, Canada

Missoula, MT, USA

Libby, MT, USA

38% reduction in
winter PM1o

22% reduction in
winter PM25

45% reduction in
PM10

27% reduction in
winter PM2.5

Fuel switching: replacement of wood heating appliances with
electric heating appliances. The proportion of households
burning wood was reduced from 66% to 30%.
Introduction of improved technology stoves and targeting of open
fireplaces. The proportion of homes using open fireplaces was
reduced from 15% to 3%, and the proportion of homes with
improved technology wood stoves increased from 25% to 41%.

The community also had an overall increase in wood stove usage.

Legislative action and enforcement. Over a 10-year period,
the proportion of households burning wood was reduced
from 44% to 20% and the contribution of residential wood
burning to PM10 was reduced from 47% to 11%.
Introduction of improved technology stoves. Over 1100 older model
wood stoves were replaced with improved technology stoves.

[72]

[73]

[74]

(75, 76]

PM1o: particles with a 50% cut-off aerodynamic diameter of <10 pm; PM2.5: particles with a 50% cut-off aerodynamic diameter of <2.5 pm.




ZDRAVOTNI RIZIKA EXPOZICE Z DOPRAVY

1T koncentrace NO,
1 koncentrace PM2.5

M koncentrace k-PAU
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EMISE Z DIESELOVYCH MOTORB

velmi jemné prachové castice

N2

PM1l<1lum

N2

na nich jsou vazany k-PAU
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Vliv PM1

!

oxidacni stres

7 N\

urychleni vyskyt
procesu starnuti kardiovaskularnich
onemochéni




ZNECISTENI OVZDUSI Z DOPRAVY

(Casana et al. 2012)

Asthma bronchiale u deéti
NO, (OR =1.14, 95% Cl: 1.06 -1.24)

Obstrukcni bronchitida u deti
PM2.5 (OR =1.05, 95% CI: 1.04 -1.07)

R.J. Sram 2017



ZNECISTENI OVZDUSI Z DOPRAVY

(Sunyer et al. 2017)

Zmeény pozornosti, ovlivnéni neuropsychického vyvoje
NO, 33.50 ug/m3
EC 1.13 pg/m3

NO, Praha 2 Legerova 47.1+20.6 pug/ms3
Praha 4 Libus 18.1+7.6 ug/m3
Praha 5 Smichov 41.6%17.3 ug/m3

Praha 10 Pramyslova 31.2+12.2 ug/m3
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ZNECISTENE
OVzDUSI

A

CNS
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Olfactory bulb
transmission
Particles may enter
the nose and travel
through the olfactory
bulb into the brain,
directly seeding
plaques and causing
other problems.




VLIV PM2.5 na CNS

Zvysené koncentrace PM2.5 zvysuji vyskyt:
autismu
poruch kognitivnich funkci u deti
onemocneéni depresi
incidence demence
Parkinsonovy choroby
ovliviuji koncentraci proteinu BDNF
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VLIV PAU na CNS

Zvysené koncentrace PAU :
ovlivnuji hladinu BDNF
redukuji bilou hmotu mozku
snizuji kognitivni funkce u deti
zvysuji vyskyt ADHD
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ZNECISTENI OVZDUSI V CR

(HODNOCENI RIZIKA)

1) Nejvyznamnéjsi riziko predstavuje frakce < 1 um PM (PM1),
na kterou je vazana podstatna cast k-PAU

2) Koncentrace B[a]P > 1 ng/m3/rok (standard EU) jsou
dlouhodobé piekracovany u 50% populace CR

[ "4

3) Proto lze zatéz populace B[a]P povazovat za nejvyznamnéjsi
riziko znecisténym ovzdusim v CR

4) Pro vétsinu oblasti CR predstavuji nejvétsi zatéz B[a]P lokalni
topenisté, v Praze doprava, pro MSK priimyslové zdroje
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ZNECISTENI OVZDUSI V CR

(HODNOCENI RIZIKA)
5) Novym poznatkem jsou vysledky, které prokazuji vliv B[a]P
na deregulaci gent u novorozencu (specificky gent
ovliviujicich imunitu a neuropsychicky vyvoj)

6) Prokazanym dusledkem soucasného znecisténi ovzdusi
je zvysena nemocnost déti predskolniho véku, asthma
bronchiale u déti, kardiovaskularni nemocnosti a
umrtnosti, ovlivnéni fertility

7) 2Zvysené koncentrace B[a]P budou nepfriznivé ovliviiovat
soucasné a pristi generace

8) Nejvice ohrozené skupiny predstavuji téhotné zeny, déti
predskolniho véku a seniofri

R.J. Sram 2017
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