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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 karcinomtu plic)

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

R.J. Sram 2017



PM 2.5

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



klasifikace stanic

B meéstska pozadova

¢ predméstska pozadova koncentrace [ug.mr3]

A venkovexa <10 < WHO 7.4 %
@ dopravni [_1>10-17 (WHO,UAT> 69.6 %
* prumysiova [ 1>17-20 (UAT20>  17.7%

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

B - 30 > 30 0.1 %

— ZOny
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Blalp_,

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
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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




~ AIRPOLLUTION 2010 -2015

(CHMI)

-

Locality PM10 pg/m3 PM2.5 pg/m3 B[a]P ng/m3

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+374 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+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

R.J. Sram 2017



VYZNAM k-PAU VE ZNECISTENEM OVZDUSI

g

vysledky plodnost respiracni kardiovaskularni
téehotenstvi muzu nemocnost déti, onemocneéni,
(IJUGR, LBW, psychicky cukrovka,
plsobi jako ED) VYVOj nadory

\/
|
| RIZIKO PRO LIDSKE ZDRAVI _

R.J.Sram 2017



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

R. J. Sram 2017



Domestic

wood stoves
38%

Exhaust from diesel
passenger cars 6%

Exhaust from diesel
heavy duty vehicles 1%
Mobile sources

- L)
22% Non-exhaust 7%

Agriculture

6% — Off-road machinery

9%

Power generation

_ Industrial 3%
Industrial combustion
processes 2%

28%



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.
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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

1D %SG6 UM SHOV

O
N
o)
o
—
=
g
<

4th 5th 6th
Months of gestation

R. J. Sram 2017



DUSLEDKY IUGR

Détska umrtnost
Détska nemocnost
Zpozdéni vyvoje
Cukrovka

Hypertenze

YyVYyVYVY YV Y

Ischemicka choroba srdecni

R. J. Sram 2017



PM2.5 and preterm birth

L. Trasande et al.: Particulate matter exposure and preterm birth:
Estimates of U.S. attributable burden and economic costs, EHP 124 (2016)
1913-1918.

= 3.32 % of PTB nationally in 2010 could be attributed to PM2.5 > 8.8 ug/m3

— Attributable PTBs cost (lost economic productivity + additional medical
care) : S 5.09 billions

== Conclusions: Considerable health and economic benefits could be achieved
to reduce PM2.5 exposure in pregnancy

R.J. Sram 2017



1) 100 mothers
Summer 2013

100 newborns

100 mothers
Winter 2014
100 newborns

2) Impactof diet
10 mothers — diet for 7 days

Each season & location

R.J. Sram 2017

 PROJECT G-NEW

Karvina (exposed)
Ceske Budejovice (control)

Karvina (exposed)
Ceske Budejovice (control)
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il

PM2.5 Hi-Vol monitoring
c-PAHs Hi-Vol monitoring

Mothers
Urine 8-oxodG, PAHs

Plasma 15-F2T-isoP, cotinine,
metabolomics

Milk  PAHs

Diet PAHSs, questionnaires

G-NEW PROJECT

== Newborns

=) DNA adducts by 32P-postlabeling

mm) Gene expression

mm) Plasma 15-F2T-isoP, metabolomics

mm) Urine 8-oxodG, PAHs



* NUTRITIONAL QUALITY OF DIET

VEGETABLES FRUITS
% days with RDI 300 g/day % days with RDI servings
100 100
80 80
MILK, DIARY PRODUCTS 651.8

60 % days with RDI servings 60

100
4u_ 4” 35-5

80
20 -

60

Karvina CB 40 Karvina CB

20

Karvina
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EXPOSURE TO PM 2.5 AND BlalP
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p<0.001
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I Ceske Budejovice

B[a]P

p<0.001

0o ==l

Summer

Winter

| Karvina
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B[a]P-like DNA adducts
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Winter

] Karvina

Adducts/10% nucleotides

4,5
4,0
3,5
3,0
2,5
2,0
1,5
1,0
0,5
0,0

Total DNA adducts

p<0.01

Summer

Winter

7] Ceske Budejovice

] Karvina



SUMMER

WINTER
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OXIDATIVE STRESS IN NEWBORNS

8- oxod G mmol/mmol creatmme

Ceske Budejovice

Karvina

Ceske Budejovice

Karvina

*k** p<0.001

N

99 4.7+ 1.4

71 4.7+ 2.4

99 4.2 +1.5

73 5.7 £2,9 ***



VYSOKA SKOLA CHEMICKO-TECHNOLOGICKA V PRAZE
Fakulta potravinarskeé a biochemickeé technologie
Ustav analyzy potravin a vyzivy

Biomarkery expozice PAU u détské
populace — hodnoceni rizik

Katefina Urbancovd, Darina Lankova, Monika Tomaniova, Radim J. Srdm, Jana Haj§lov4, Jana Pulkrabova

Odborny pracovni seminaf Znecisténi ovzdusi 2016 - diisledky pro zdravi nasi populace, 7. 12. 2016, Akademie véd CR, Narodni 3, Praha 1
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PAHs in diet

m 2 + 3-rings m 4-rings

m5+6rings

August-October 2013

January-April 2014

W 2 + 3-rings ® 4-rings

m5+6rings

August-October 2013

January-April 2014

nglg

nglg
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1.2
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08

o P N W b 01O N

Z PAH4: BaP, CHR, BaA, BbF
Z PAH8: PAH4 ,BKFA, BghiP, DBahA, IP

= 2 PAU4 =2 PAUS = 2 PAULS

August-October 2013 January-April 2014 August-October 2013 January-April 2014
Karvina

Ceske Budejovice

2 + 3-rings PAHs: NA, AC, ACL, FL, PHE, AN
4-rings PAHs: FA, PY, BaA, CHR, BcF, 5MC
5 + 6-rings PAHs: BbFA, BKFA, BjFA, BaP, DBahA, IP, BghiP, CPP, DBalP, DBaeP, DBaiP, DBahP

m 2+ 3-rings m 4-rings m5+6rings

August-October 2013 January-April 2014 August-October 2013 January-April 2014

Ceske Budejovice Karvina

o . ) 8 ..
* Error bars indicate minimum and maximum COHCE’HZU’GUOH



PAHs in human breast milk

100
90 = Ceske Budejovice August-October 2013

—_ 80 = Ceske Budejovice January-April 2014
X
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NA  ACL AC FL PHE FA PY BcFl  CHR BbFA BKFA BjFA  BaP

i)

DBahA BghiP

Science of the Total Environment 562 (2016) 640-647

Contents lists available at ScienceDirect

Science of the Total Environment

jourmal homepage: www .elsevier.com/locate/scitotenv

Relationship between atmospheric pollution in the residential area and

concentrations of polycyclic aromatic hydrocarbons (PAHs) in human
breast milk

Jana Pulkrabova **, Michal Stupak ®, Andrea Svarcova *, Pavel Rossner ®, Andrea Rossnerova®,
Antonin Ambroz °, Radim Sram ", Jana Hajslova *

natysis and Nutrinon, Technicka 3, 166 28 Progue

ng/ml milk

0,6

0,5

2 + 3-rings PAHs: NA, AC, ACL, FL, PHE, AN
4-rings PAHSs: FA, PY, BaA, CHR, BcF, 5MC
5 + 6-rings PAHs: BbFA, BKFA, BjFA, BaP, DBahA, IP, BghiP,

CPP, DBalP, DBaeP, DBaiP, DBahP

m 2+3-rings PAHs

= 4-rings PAHs

= 5-rings PAHs

August-October 2013 |  January-April 2014

Ceske Budejovice

August-October 2013 | January-April 2014

Karvina
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MEDIAN [ng/g creatinine]

% of positive saples

100
80
60
40
20

12 000

10 000

8000

6 000

4000

2000

Results of the analysis of the urine samples

B Mothers B Newborns

2-OH-NAP 1-OH-NAP 2-OH-FLUO 2-OH-PHEN 3-OH-PHEN 1-OH-PHEN 9-OH-PHEN 4-OH-PHEN 1-OH-PYR

B 2-OH-NAP m1-OH-NAP m2-OH-FLUO m 2-OH-PHEN m3-OH-PHEN

B 1-OH-PHEN m9-OH-PHEN m4-OH-PHEN m 1-OH-PYR

MOTHERS NEWBORNS MOTHERS NEWBORNS MOTHERS NEWBORNS MOTHERS NEWBORNS
MOTHERS ‘ NEWBORNS n=86 n=86 ‘ n=60 ‘ n=61 n=76 n=76 ‘ n=43 n=43
n=265 ‘ n=266 August-October 2013 ‘ January-April 2014 August-October 2013 ‘ January-April 2014

All samples Ceske Budejovice Karvina 30



Předvádějící
Poznámky prezentace
6-OH-CHRY a 3-OH-BaP nebyly detekovány v žádném vzorku 



Prvni komplexni studie hodnoceni lidské populace PAU v CR
Prvni data o koncentraci OH-PAU v moci u ceské populace

Priblizné 2x vyssi median 2OH-PAU v moci v zimnim obdobi v Karviné ve srovnani s
Ceskymi Budé&jovicemi

= LIDSKA EXPOZICE

Byla prokazana dulezitost monitorovat dietdrni prijem PAU spolecné s expozici PAU
inhalaci

e V letnim obdobi je hlavnim zdrojem expozice (60-90%) strava, v zimnim obdobi vice nez
60% inhalace

Novorozenci — mléko prispiva 20 — 50% celkové expozice PAU v zavislosti na rocnim
obdobi

31



VYSOKA SKOLA CHEMICKO-TECHNOLOGICKA V PRAZE
Fakulta potravinarské a biochemické technologie

Ustav analyzy potravin a vyzZivy

Analyza lipidomu plasmy matek
a novorozencu z odlisSné
zatizenych lokalit

Vit Kosek, Jana Pulkrabovd, Radim Sram, Jana Hajslova

D vt %
AKADEMIE VED y —/

CESKE REPUBLIKY
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LIPIDOMIKA

e Komplexni analyza celého spektra lipidu v biologickych systémech

e Studium souvislosti zmén hladin lipidu se zménami v organismu

e Fingerprinting — detekce co nejvétsiho poctu slozek metabolomu

e Profilovani — detekce skupiny latek s podobnou strukturou
e Kvantifikace — absolutni koncentrace latek




OPLS-DA vzorku déti — zima — ESI+

@ C. Budgjovice @ karvina S-plot
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Navazujici vyzkum

e |dentifikace markeru (diferencnich metabolitt)

* Interpretace zjisténych rozdilt v metabolomu
populace ze zatizenych oblasti ve vztahu k
metabolickym draham

e Studium korelac€nich vztahu se zjisténou zatézi lokalit
(a potazmo expozici populace) polycyklickymi
aromatickymi uhlovodiky (PAU)

e Korelace s pozorovanymi zdravotnimi efekty zjisténymi
v ramci epidemiologickych studii




Ustav
@ experimentalni
mediciny AV CR, v.v.i.
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Nemocnost déti do 2 let
v okrese Karvina a C. Budéjovice

Miroslav Dostal, Anna Pastorkova a Radim J. Srdm

Ustav experimentalni mediciny AVCR

Projekt Grantové agentury Ceské republiky , Dopady zneci$téného ovzdusi na genom
novorozencl“ 13-13458S.



V Karviné jsou déti vice nemocné neZ v CB

On. Urogenitalni*
Dermatitis*
Onemocnéni GIS
Bronchitis

Otitis media

Virova onemocnéni*
Virové infekce K.S.*
Infekce GIS*

Z.anét spojivek
Celkem HCD*

Tonsillitis
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CNS
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Olifactory bulb
transmission

Particles may enter
the nose and trawvel
through the olfactory
bulb into the brain.
directly seeding
plagques and causing
other problems.




MMR study -

B. D. Peterson et al. Effects of prenatal exposure to air pollutants (PAHs) on

development of brain white matter, cognition, and behavior in later childhood.
JAMA Psychiatry 72 (2015) 531-540.

40 deti ve véku 7-9 let

Etnicita matek: 72% dominikanska, 28 % afrikoamericka
Prenatalni expozice PAU 5.13+6.2 ng/m3

Median > 8.20+7.64 ng/m3, median < 2.06+0.91 ng/m3

R.J. Sram 2017



PM2.5 & major depressive disorder

K-N. Kim et al. Long-term fine particulate matter exposure and major depressive
disorder in a community-based urban cohort, http://dx.doi.org/10.1289/ehp.EHP192

== 27 270 participants from Seul, 54% males, 46% females, aged mostly 40-69
years

— PMZ2.5 concentration in 2007 29.8 ug/m3, in 2010 24.9 ug/m3

— Risk increased with an increase of 10 ug/m3 PM2.5 in 2007 HR=1.44, (95%
Cl: 1.17, 1.78)

— When stratified for diabetes mellitus, HR=1.83 (95% Cl: 1.26, 2.64); CVD
HR=1.83 (95% Cl: 1.19, 2.12); COPD HR=1.64 (95% Cl: 1.17, 2.30)

=» Long-term PM2.5 exposure increased the risk of MDD among the general

population
R. J. Sram 2017



PAHs and cognitive functions
W.A.Jedrychowski et al. Prenatal exposure to polycyclic aromatic hydrocarbons and
cognitive dysfunction in children. Environ Sci Pollut Res 22 (2015) 3631-3639
170 children in Cracow
Exposure: PAH-DNA adducts, prenatal PAHs 43.0£55.3 ng/m3
At age 7 ys Wechsler Inteligence Scale for Children
Depressed verbal 1Q index, cord blood adducts RR=3.0 (95%Cl: 1.3, 6.8)
Breast feeding 6 months — protective effect RR=0.3 (95%Cl: 0.1, 0.9)
Conclusion: PAHs are harmful to the developing fetal brain

111111

R.J. Sram 2017



AIR POLLUTION & DEMENTIA

A. Oudinet al. Traffic-related air pollution and dementia incidence in Northern Sweden:
A longitudinal study. EHP 124 (2016) 306-312

Umea, NOXx, 1 806 participants, 191 dg. Alzheimer, 111 vascular dementia
NOx Q4 > 26 ug/m3, age 55-85 ys.

NOx 17-26 ug/m3 HR=1.49 (95%Cl: 1.04, 2.14), > 26 ug/m3 HR=1.60
(95%Cl: 1.02, 2.10) (adjusted for age, education, physical activity, smoking,
sex, BMI, alcohol, diabetes, hypertension, and stroke)

l

l

l

== Conclusion: Air pollution from traffic might be an important risk factor for
vascular dementia and Alzheimer disease

R.J. Sram 2017



AIR POLLUTION & PARKINSON's DISEASE

B. Ritz et al. Traffic-related air pollution and Parkinson’s disease in Denmark: A case
control study. EHP 124 (2016) 351-356

Copenhagen vs. rural area, NO2, 1 696 PD, 1 800 controls

NOx = 21.0£13.0 ug/m3, NO2 Copenhagen 16.815.2 ug/m3, rural 12.1+1.8
ug/m3 (Prague-Smichov 35.2+24.8 ug/m3)

— Association with PD: Copenhagen OR 1.16 (95% CI: 1.08, 1.25), rural OR
0.93 (95% Cl: 0.71, 1.22)

== Conclusion: Air pollution from traffic might be an important risk factor for
Parkison’s disease

l

l

R.J. Sram 2017
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ZAVERY

Zvysené koncentrace PM2.5 zvysuji vyskyt:

R.J. Sram 2017

autismu

poruch kognitivnich funkci u deti
onemocneéni depresi

incidence demence

Parkinsonovy choroby

ovliviuji koncentraci proteinu BDNF
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ZAVERY

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

R.J. Sram 2017



. ZNECISTENE
OVzZDUSI
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POPULACE
PANEVNICH OKRESU

R.J. Sram 2017



délka zivota

Stredni délka zivota pfi 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 deéti narozenych v sedmdesatych a osmdesatych letech je
nutné ocekavat v dospélosti zvyseny vyskyt:
hypertenze, ischemické choroby srdecni, diabetu 2. stupné,
ovlivnéni kvality spermii

4) Poskozeni genetického materialu (DNA) bude nepfiznivé
ovlivnovat i pristi generace

R. J. Sram 2017



Richard NIXON
1971

!

,,» USA potrebuji nejen ekonomicky rozvoij,
ale i zdravou populaci”

R.J. Sram 2017



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 prekraéovany u 50% populace CR

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

4) Pro vétsinu oblasti CR pfedstavuji nejvétsi zatéz B[a]P lokalni
topenisté, v Praze doprava, pro MSK primyslové zdroje

R.J. Sram 2017



ZNECISTENI OVZDUSI V CR

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

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

7) ZvySené koncentrace B[a]P budou nepfiznivé ovliviiovat
soucasné a pristi generace

R.J. Sram 2017



NAVRH PREVENTIVNICH OPATRENI |

1) Zajistit pro déti ze zatizenych oblasti 2 x rocneé skolu
v prirodé po 14 dni na naklady znecistovatell
ovzdusi nebo statu

2) Zajistit ve skolnich jidelnach stravovani odpovidajici
zdravé vyziveé

3) Vysvetlovat détem na zakladnich skolach principy
zdravého zivotniho stylu (nekoureni, zdrava
vyziva)

R.J. Sram 2016



NAVRH PREVENTIVNICH OPATRENI Il

4) Prijmout komplexni vyzkumny program, ktery bude
analyzovat vliv znecisteného ovzdusi na populaci
Moravskoslezského a Usteckého kraje (véetné
ekonomické analyzy nakladi za poskozeni
zdravotniho stavu)

5) Navrhnout opatreni, ktera by mohla zatéz populace
snizit i kontrolovat ucinost prijatych opatreni —
pokud mozno ve spolupraci s polskou stranou

R.J. Sram 2016
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