NOVE POZNATKY

O VLIVU 0VZDUSI NA ZDRAVOTNI STAV POPULACE
V MORAVSKOSLEZSKEM KRAJI

Radim J. Sram

Ustav experimentalni mediciny AV CR, v.v.i., Praha
OCHRANA OVZDUS$I VE STATNI SPRAVE, Beroun, 11. 11. 2010



ZNECISTENI OVZDUSI 2009

(CHMU)

Lokalita PM10 pg/m3 PM2.5 pg/m3 B[a]P ng/m3
Ostrava-Poruba 34.0 + 28.1 27.6 +21.1 3.3+1.0
Ostrava-Bartovice 47.6 +42.1 35.1 + 29. 9.2+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 1.4 £2.1

X - neméreno
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VYZNAM k-PAU VE ZNECISTENEM OVZDUSI

L

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

\/
1
_RIZIKO PRO LIDSKE ZDRAVI_
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4

rumeéry koncentrace benzo[a]pyrenu
Bartovice (Ostrava) 2009

Fragmentace
DNA spermii

Vliv na
vysledky l

téhotenstvi
10

S —

Jan ~ Feb " Mar Apr May Jun ~ Jul "Aug Sept Oct " Nov Dec

R. J. Sram 2010 —— Roc¢ni limit ( 31.12. 2012): 1 ng/m3



STR | DELKA ZINOTA
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Priimérné rocni koncentrace PM,, [ug/m3] v okresech MS kraje,

v Praze a v Teplicich
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Stredni délka Zivota ve zne€. a €ist3i oblasti MSK, v Praze, v panvi UK a CR — muzi
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Stredni délka zZivota p¥i narozeni ve znet. a €istsi oblasti MSK, v Praze, panvi UK a CR — Zeny
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ASTHMATIC AND ALLERGIC CHILDREN

OSTRAVA - BARTOVICE 2001 - 2007

[l Asthmatic [ ] Allergic

(%)

2001 2003 2005 2007
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OSTRAVA PROGRAM

ASTHMA BRONCHIALE A BIOMARKERY

 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

O Kotinin

R.J. Sram 2010 H



PRVNI PRIZNAKY ASTHMA BRONCHIALE

] Prachatice M Ostrava

pocet déti

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

vékovy interval - roky
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VZTAH GENOVE EXPRESE K ASTMATU

Priaduskové astma je komplexni onemocnéni.
Mezi hlavni faktory ovlivaujici vznik a vyvoj astmatu
patri genetickd predispozice a zivotni prostredi
a jejich interakce

4

Cil studie:

Porovnani exprese (aktivity) genli astmatickych
a kontrolnich déti zijicich ve znecisténé oblasti (Ostrava)
s expresi genu astmatickych a kontrolnich déti zijicich
v Cisté oblasti (Prachaticko).

R. J. Sram 2010



ANALYZA GENOVE EXPRESE

Princip ¢ipové technologie | illumina®

Human HT-12 v3 Expression BeadChip
* 12 pozic pro 12 rliznych vzork(; detekce transkriptl témér celého lidského
genomu soucasné (48 804 prdob pro stejny pocet transkriptt)

* proba = fragment DNA, predstavuje 1 gen

* transkripty — znaceni fluorescenc¢ni barvou + vazba na prislusné
(komplementarni) préby

lllumina Beadstation 500 GX
* detekce intenzity fluorescencéniho signalu jednotlivych préb

» ¢im vétsi intenzita signdlu - vétsi pocet transkriptd

— veétsi aktivita genu

R. J. Sram 2010



HIEARARCHICAL CLUSTERING OF DIFFERENTIALLY EXPRESSED GENES

IN ASTHMATIC (red) AND HEALTHY (green) CHILDREN SAMPLES

Color Key

| I \

-4
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Analysis of transcriptomics data from
children with asthma

2"d report

Dr. Hans Gmuender, Scientific Consultant
Genedata AG, Basel

July, 2010
\ g
® =
® L4

* ® -1




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
LY

control vs. Ostrava

P-value < 0.01
fold change = 1.5

asthma control
vs. asthma Ostrava

no asthma control
vs. no asthma Ostrava

()
/

(

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 f‘omt:“ol?
no asthma in Ostrava no asthma or bot
vs. asthma vs. asthma regions
Ostrava Ostrava
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> Vysledky prokazuji deregulaci gen, ktera je specificka
pro onemocnéni, i pro sledovanou oblast

> Deregulace genti u astmatickych déti je rozdilna mezi
znecistéenou a kontrolni oblasti.

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

> P¥i srovnani astmatickych a kontrolnich skupin byl

pozorovan vyznamny vliv oblasti (92 a 57 transkripti
s > 1.5 nasobnou zménou).

R. J. Sram 2010



> Asthma bronchiale na Prachaticku — the alergicky typ
astmatu, odpovéd na alergen.

> Asthma bronchiale v Ostraveé - nealergicky typ

astmatu, vyvolan iritanty — znecistené ovzdusi, ETS,
virové infekce.

R. J. Sram 2010



MOLEK OLOGICKA



PROGRAM OSTRAVA

MOLEKULARNE EPIDEMIOLOGICKA STUDIE

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

v Ostravé-Radvanicich
(N=28)

R. J. Sram 2010



HUMAN STUDIES AND BIOMARKERS OF EXPOSURE,

EFFECT AND SUSCEPTIBILITY

II‘ PM2.5 Stationary monitoring

immp c-PAHs Personal monitoring

Stationary monitoring

mmp VOC  Personal monitoring
Stationary monitoring

mmmp Cotinine

mmmp Triglycerids, Total, HDL and LDL
cholesterol

||~ Vitamins A, C, E

R.J. Sram 2010

) DNA adducts by 32P-postlabeling

immp Chromosomal aberrations
FISH,

micronuclei

mmp Oxidative damage

8-0x0dG, 15-F2T-isoP,
proteins, SCGE

mmp Genetic polymorphisms

mmp Gene expression



PERSONALNI ODBERY OSTRAVSKO
11.-28.1.2010

—~———
B[a]P = 14.6 ng/m?
A
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Koncentrace PM2.5 ze stacionarniho méreni HiVol
v Ostraveé, Karviné, Praze a Treboni

=== 1/2010 Ostrava-Bartovice === 2/2010 Praha-Libus (PM10)
450 T\ 1272009 Karvina 12/2009 Treboii / \
400
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=} |== 3/2010 Ostrava-Poruba / \
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50 \ / O\
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Obr. 4: Koncentrace B[a]P ze stacionarniho méreni HiVol
v Ostraveé, 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

BaA BbFlu BghiP  BkFlu Chry DahA lcdP
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MICRONUCLEI

R.J. Sram 2010



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

Skupiny (6000 b./osobu) AB.B.S MN MN/1000

l.odbér 0.81 £0.15 8.32*1.63
kontrolni

ll.odber 0.80x0.14 8.47x1.55

l.odber 0.742043 7.96%4.92

exponovana
ll.odbér 1.14 055 | 12.91 £6.49*

*p <0.05
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CYTOGENETIC ANALYSIS

FISH analysis

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

between chromosome 1
and unpainted chromosomes

R.J. Sram 2010



FREKVENCE GENOMOVYCH TRANSLOKACI

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

N %
Skupiny (5000 b./osobu) F./100 % AB.B.

l.odbér 1.51 + 0.61 0.27 £ 0.05
kontrolni

Il.odbér 1.45 + 0.52 0.28 £ 0.07
l.odbér 1.44 + 0.66 0.25+0.11

exponovana
Il.odbér 2.44 +1.82 0.43+0.30

*p <0.05

R. J. Sram 2010



o

ArcelorN\l'r’raI

ArceloerttaI Hamllton Canada

—~———

kPAU = 1 —16 ng/m3
(B[a]P ™ 0.2 — 2 ng/m?3)

A
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NAVRH OPATRENI V MSK

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 déeti

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

R.J. Sram 2010
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