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T
ZNECISTENI OVZDUSI 2009

(CHMU)

Lokalita PM10 pg/m?3 PM2.5 pg/m?3 B[a]P ng/m3
Ostrava-Poruba 34.0 + 28.1 27.6+21.1 3.311.0
Ostrava-Bartovice 47.6 £42.1 35.1 + 29. 9.21+4.2
Karvina 44.7 + 36.8 X 7.4%+2.0
Havirov 43.9 + 35.9 X X
Praha-Smichov 30.5 + 25.1 22.1+18.4 09 + 04
Praha-Libus 25.4 +21.9 18.7 £ 15.9 0.8+ 0.4
Ceské Budéjovice 23.0 £ 19.7 17.4+14.5 1.4 + 0.5
Prachatice 31.8+17.2 28.1+9.2 14 +2.1

X - neméreno

R.J. Sram 2010




VYZNAM k-PAU VE ZNECISTENEM OVZDUSI

vysledky plodnost respiracni kardiovaskularni
tehotenstvi muzu nemocnost deéti, onemochneéni,
(IJUGR, LBW, psychicky cukrovka,

plsobi jako ED) VYVOj nadory



STUDII

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

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

v ovzdusi
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POSKOZENI GENOMU

. 4

POCATEK NEMOCI

. 4
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B[a]P 2008

Prague

Concentrations (ng/m?3)

<0.4
> 0.4-0.6
>0.6-1.0
>1.0-2.0
>2.0

L1011

83.5%
9.2 %
3.7%
2.7%
0.9%

Ostrava
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PROGRAM OSTRAVA

1. 2.

Projekt Projekt
AIRGEN AIRTOX
(MZP CR &. SP/1b3/8/08) (MSMT CR ¢&. 2B08005)
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PROGRAM OSTRAVA

1) Zdravotni stav deti
2) Studium vlivu genetické vybavy na astma u deéti

3) Molekularné-epidemiologicka studie:
vliv znecisteného ovzdusi na lidsky organismus

4) Studie in vitro:
studium mechanismu toxického pusobeni latek
vazanych na respirabilnich prachovych casticich

R. J. Sram 2010



STREDNI
DELKA ZIVOTA
V LETECH 1982-2008



Primérné rocni koncentrace PM,, [ug/m?] v okresech MS kraje,

v Praze a v Teplicich
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Stredni délka zivota ve znec. a CistSi oblasti MSK, v Praze,
v panvi UK a CR — muii

Stredni délka zivota
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Stredni délka zivota pri narozeni ve znec. a CistSi oblasti MSK,
v Praze, panvi UK a CR — Zzeny

Stredni délka zivota
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42 N

ASTHMA BRONCHIALE

U DETI
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ASTMATICKE A ALERGICKE DETI

OSTRAVA - BARTOVICE 2001 - 2007

l Astma [] Alergie
(%)

2001 2003 2005 2007
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OSTRAVA PROGRAM

ASTHMA BRONCHIALE A BIOMARKERY

O Radvanice a Bartovice - 100 déti s diagnostikovanym asthma bronchiale a 100 déti
bez alergie, vék 6-15 let

O Kontrolni déti z okresu Praachatice, stejny pocet a vékové rozmezi

O Genetické polymorfismy (768 genl - metabolism, DNA repair, imunitni systém,
lllumina chips)

O Genova exprese (cely genom, lllumina chips)

O Oxidativni poskozeni (8 -oxodG, 15-F2T-isoP, proteiny)
O PAU-DNA adukty ze slin

O Vitamins A, E

d Kotinin

R.J. Sram 2010



pocet déti

R. J. Sram 2010

PRVNI PRIZNAKY ASTHMA BRONCHIALE
V ZAVISLOSTI NA VEKU

[JPrachatice M Ostrava

<0.5 0.5-3.5 3.5-6.5 6.5-9.5 95-125 125-155

vékovy interval - roky



VZTAH GENOVE EXPRESE K ASTMATU

Pruduskové astma je komplexni onemocnéni.
Mezi hlavni faktory ovlivinujici vznik a vyvoj astmatu
patri geneticka predispozice a zivotni prostredi
a jejich interakce

4

Cil studie:

Porovnani exprese (aktivity) genti astmatickych
a kontrolnich déti zijicich ve znecisténé oblasti (Ostrava)
s expresi genu astmatickych a kontrolnich déti zZijicich
v Cisté oblasti (Prachaticko).
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ANALYZA GENOVE EXPRESE

—

Princip Cipové technologie| illuminag

ERRGVIBER

Human HT-12 v3 Expression BeadChip
® 12 pozic pro 12 rlznych vzorkU; detekce transkriptll témér celého lidského
° genomu soucasné (48 804 prdb pro stejny pocet transkriptt)

® préba = fragment DNA, predstavuje 1 gen

® transkripty — znaceni fluorescencni barvou + vazba na pfislusné
(komplementarni) préby

o lllumina Beadstation 500 GX
® detekce intenzity fluorescencniho signdalu jednotlivych préb

® (im vétsi intenzita signdlu - vétsi pocet transkript(

® > vétsi aktivita genu
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HIEARARCHICAL CLUSTERING OF DIFFERENTIALLY EXPRESSED GENES
IN ASTHMATIC (red) AND HEALTHY (green) CHILDREN SAMPLES

Color Key ‘

I
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Genedata C‘""

Analysis of transcriptomics data from
children with asthma

2"d report

Dr. Hans Gmuender, Scientific Consultant
Genedata AG, Basel
July, 2010




Comparison of ‘no asthma’ or ‘asthma’
results from the two regions

There is a significant amount of differentially expressed genes comparing the 2 ‘no asthma’
or the 2 ‘asthma’ groups, respectively, indicating a strong region effect

The Venn diagrams below show the number of significant transcripts obtained with these
two comparisons and with the disease-independent comparison ‘control’ vs. ‘Ostrava’

P-value < 0.01

asthma control
vs. asthma Ostrava

no asthma control
vs. no asthma Ostrava

a
(=

control vs. Ostrava

P-value < 0.01
fold change > 1.5

asthma control
vs. asthma Ostrava

no asthma control
vs. no asthma Ostrava

a
/

(

control vs. Ostrava
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Comparison of
‘no asthma’ vs. ‘asthma’ t-test results

In the Venn diagrams shown below, the t-test results obtained using all
experiments either with a p-value cutoff of 0.01 or a p-value cutoff of 0.01 and at
least a 1.5 fold change are compared

P-value < 0.01 P-value £ 0.01

fold change 2 1.5
no asthma no asthma
vs. asthma vs. asthma

control region

no asthma no asthma
vs. asthma vs. asthma

control region

genes
specific
for asthma
n Prachatice

genes
specific no genes
for asthma ‘;OmI;“OI_.“
no asthma in Ostrava no asthma or bot
vs. asthma vs. asthma regions
Ostrava Ostrava

R. J. Sram 2010




» !aver &

> Vysledky prokazuji deregulaci genu, ktera je specificka
pro onemocneéni, i pro sledovanou oblast

> Deregulace genu u astmatickych déti je rozdilna meazi
znecisténou a kontrolni oblasti.

> V kazdé oblasti byly pozorovany specifické
deregulované geny pri srovnani astmatickych a
kontrolnich déti: 17 transkriptt v kontrolni oblasti,
12 transkriptu v znecisténé oblasti.

> P¥i srovnani astmatickych a kontrolnich skupin byl

pozorovan vyznamny vliv oblasti (92 a 57 transkriptu
s > 1.5 nasobnou zménou).
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» Asthma bronchiale na Prachaticku — alergicky typ
astmatu, odpovéd na alergen.

» Asthma bronchiale v Ostraveé - nealergicky typ
astmatu, vyvolan iritanty — znecisténé ovzdusi, ETS,
virové infekce.

R. J. Sram 2010
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MOLEKULARNE
EPIDEMIOLOGICKA

STUDIE
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MOLEKULARNE EPIDEMIOLOGICKA STUDIE

skupiny:
1. 2. 3. 4.
Meéststi straznici Urednici Meéststi straznici Meéststi straznici
v Praze v Ostraveé v Karviné v Haviroveé
(kontroly, (indoor, (N =23) (N = 20)
N = 65) N = 70)
5.
Dobrovolnici

v Ostravé-Radvanicich
(N=28)
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EFFECT AND SUSCEPTIBILITY

) P2 5 Stationary monitoring P DNA adducts by 32P-postlabeling
i) c-PAHs Personal monitoring immp Chromosomal aberrations

Stationary monitoring FISH,

micronuclei

mmp VOC  Personal monitoring

Stationary monitoring ) Oxidative damage

o 8-oxodG, 15-F2T-isoP,

immp Cotinine proteins, SCGE

Trigl ids, Total, HDL LDL : -
iy Trig ycerlgﬁble%t%}ol and mmp Genetic polymorphisms

mmp Vitamins A, C, E mmp Gene expression
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PERSONALNI ODBERY OSTRAVSKO
11.-28. 1. 2010

—~————
B[a]P = 14.6 ng/m?
A
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Koncentrace PM2.5 ze stacionarniho meéreni HiVol
v Ostrave, Karviné, Praze a Treboni
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Koncentrace B[a]P ze stacionarniho méreni HiVol
v Ostrave, Karviné, Praze a Treboni
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Primérné hodnoty personalni expozice karcinogennim PAU

v zimé roku 2010 na jednotlivych lokalitach

I Praha I Karvina |:| Havifov I Radvanice a Bartovice I Ostrava

25

20

15

ng/m3

10 -
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Autoradiographs of thin layer chromatograms
with DNA adduct pattern of:

DNA isolated from lymphocytes Water blank Positive control
of subject sampled (DNA isolated from the lung of
in January 2004 rats intraperitoneally treated
(18t sampling period) with 100 mg B[a]P/kg b.w.)

R.J. Sram 2010



DNA adukty

DNA adukty/108 nukleotidi

B[a]P —“like” Celkové
2009 2010 2009 2010

H 0.80+0.55| 2.86+1.87| 0.21+0.06 | 0.25+0.12 | 1.30+0.41 | 1.37 + 0.47

2.73+2.60*%14.8 + 13.3*| 0.28 +0.08*| 0.16 +0.06* | 1.37 +0.37 | 1.03 + 0.33*

0.80 £ 0.62 0.10 £ 0.03 0.76 £ 0.20

R.J. Sram 2010
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CYTOGENETIC ANALYSIS

FISH analysis

t(Ab);t(Ab);t(Ba)
Three translocations

between chromosome 1

R. J. Sram 2010 and unpainted chromosomes



GENOMOVA FREKVENCE TRANSLOKACI FISH

H 0.80+0.55 | 2.86+1.87 | 0.27+0.18 | 0.23+0.15 | 1.43+1.15 | 1.39+1.03

Ostravsko H 273+2.60 | 14.8+13.3* | 0.26+0.19 (0.22+0.18 | 1.44+1.23 | 1.25+1.18
Kontrola ﬂ 0.80 £ 0.62 0.21 £ 0.16 1.13+1.01

R.J. Sram 2010



Hladiny 15-F2t-IsoP v krevni plasme
v zimnim obdobi 2009 a 2010 v Praze a na Ostravsku.

Lokalita

Praha (N=65) Ostravsko (N=100)

Zima Zima Zima Zima
2009 2010 2009 2010

Pramér 165.9 256.5 279.3 279.5

Smérodatna odchylka 41.7 104.7 303.6 124.5

Median 158.4 236.9 179.2 252.3

Minimum 108.7 119.6 101.3 90.6

Maximum 321.2 647.8 2410.3 814.6

Porovnani lokalit (Praha vs. Ostravsko) <0.001
v ramci obdobi (p)

Porovnani obdobi (2009 vs. 2010)
v ramci lokality (p)

R. J. Sram 2010




VYZNAM OXIDACNIHO POSKOZENI U DOSPELYCH

ZVYSUIJE VYSKYT:

mmp nadorovych onemocnéni
mmp aterosklerosy
mmp diabetes

mmp Alzheimerovy demence

R.J. Sram 2010



MICRONUCLEI

o
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FREKVENCE MIKROJADEREK

(vliv 3-tydenniho pobytu na Ostravsku, leden 2010)

N %
(6000 b./osobu) | AB.B.S MN MN/1000

M_ 0814015 | 8.32:163

odbér _ 0.80£0.14 | 8474155

_ 0745043 | 7.964.92
exponovana
Il.odbér _ 1.14 £ 0.55 12.91+6.49%

*p<0.05

R.J. Sram 2010



FREKVENCE GENOMOVYCH TRANSLOKACI

(FISH)

(vliv 3-tydenniho pobytu na Ostravsku, leden 2010)

\
(5000 b./osobu)

M_ 1515061 | 0274005

Il.odbér _ 1.45 + 0.52 0.28 £ 0.07

_ 144£0.66 | 0.25%0.11
exponovana
ll.odbér _ 2.44 +1.82 0.43 +£0.30

*p<0,05

R. J. Sram 2010



ZNECISTENE

NA KVALITU
SPERMII
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DNA adducts

chromosomes

R.J. Sram 2010



o0 SCSA® - Acridine
% Orange Stained DNA

Native DNA Stainability
(green fluorescence)

0 Fragmented DNA (red fluorescence) 100
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Kvalita semene

[1 kvéten B unor
140

120
100
80
60
40

20

objem koncentrace motilita vitalita morfologie

*p<0,05 *** p<0,001
R. J. Sram 2010



B[a]P ng/m3

kvéten

R.J. Sram 2010

Vliv B[a]P na fragmentaci DNA ve spermiich

unor

49

DFl %

dDFI
dDFI
dDFI
HDS

(J. Rube$ 2010)

kvéten

<15%
15 - 30%
>30%
>15%

Vysoky DFI %

unor

kvéten 42
kvéten 3
kvéten 4
kvéten 12

Unor 34
Unor 12
Unor 3
Unor 9



Landesamt fiir Natur,
Umwelt und Verbraucherschutz
Nordrhein-Westfalen

N ?° From Smog To Blue Skies
- Remaining Challenges

Air Quality Management in European Regions
- Challenges and success stories, Essen 2010




Air Quality in the Ruhr region deplorable
Climax: smog-episode 03.-07.12.1962

Death toll in the Ruhr area from
27.11.-21.12.1962 (Brockhaus, 1966)

o 302’ 24 h: 5 mglm3 (running average over 7 days)
(Bochum, 06.12.) w

« TSP, 24 h: 2,4 mg/m® e
(Bochum, 05.12. o e

* Rise of mortality by Pt
30 %; i

* Further smog episodes -
1179; 1/82; 1/85, 1/87 i s

1961 Willi Brandt:
election campaign Blue skies over the Ruhr district (vision)




Jahresmittelwerte Schwebstaub im Rhein-Ruhr-Gebiet

Annual Means TSP/PM10 - Rhine-Ruhr
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How was this success achieved?

* National legislation:
Setting strict emission limits and air quality
standards: |
- 15t (1964) — 4t (2002) TA Luft
- Fed. Im. Prot. Law (BImSchG), 1974
- Ordinance on large combustion plants (1983)

» State level:
- Protection, public awareness:
smog ordinances (1963), 3 updates
- Abatement actions covering selected industrial
branches and domestic heating (15! stage)
- Regional air quality plans (start: 1975)




AN

Tronsformlng Tomormw | HMQE o

ArcelorMittal, Hamllton Canada

e
kPAU = 1 —16 ng/m3

(B[a]P ™ 0.2 — 2 ng/m?3)
e,
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RIZIK
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OTAZKY

\ VZTAH

DAVKY A UCINKU?

MOZNA ADAPTIVNI
ODPOVED

R.J. Sram 2010



ZAVER
Znecistené ovzdusi pri koncentraci
[ > 1 ng B[a]P/m3 J

! DNA adukty — 32-postlabelling
! Genomovou frekvenci translokaci
! Frekvenci jadérek

! Fragmentaci DNA ve spermiich

R.J. Sram 2010



SOUCASNA SITUACE V MSK

1) Monitorovani znecisténi ovzdusi
2) Popis zdroju ?
3) Ovlivnéni zdravotniho stavu ?

4) Hodnoceni zdravotnich rizik z ovzdusi ?

R.J. Sram 2010



RESENI V MSK ?

1) Vyuzit zkuSenosti z Programu Teplice a Poruri (SRN)
2) Analyza zdroju znecisténi ovzdusi v MSK
3) Zhodnoceni zdravotnich rizik pro populaci

4) Navrh opatreni k zajisténi smérnic EU

R.J. Sram 2010



NAVRH OPATRENI V MSK

1) Strategické reseni kvality ovzdusi na zakladé ucasti
ceskych i polskych zdrojti - spolecné feSeni pro
MSK a Katowické vojvodstvi

2) Nutnost feseni sekundarni prasnosti

3) Program snizeni emisi z primyslovych zdroju,
dopravy a lokalnich topenist

4) Program kompenzacnich opatreni pro déti ze
zatizenych lokalit

R.J. Sram 2010



NAVRH OPATRENI V MSK

11

1) Pripravit v gesci MZP CR Program Slezsko (Ostrava ?) na
obdobi 2011-2015

2) Studovat vliv navrzenych opatreni ke snizeni znecisténi
ovzdusi na vybrané skupiny populace, zejména déti

3) Tyto skupiny opakovane vysetrit v r. 2012 a 2014, aby bylo
mozné oveérit ucinnost provadénych opatreni na ovlivnéni
zdravotniho stavu

R.J. Sram 2010



Beskid
Dejmkova
Dostal
Kotésovec
Libalova
Milcova
Novotna
Pastorkova
Rossner, Jr.
Rossnerova

POPEPIMSMO
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PODEKOVANI

Rubes
Rychlikova
Schmuczerova
Skorkovsky
Solansky
Spatova
Stverakova
Svecova
Tabashidze
Topinka
Tulupova

r=2< 0SS -—-+-m¢«

. Holy
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KU Ostrava
MP Karvina
MP Havirov
MP Prahala5s
Dobrovolnici

z Radvanic
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