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Air particles deposition in the airways
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CONTRIBUTION OF THE MAJOR PAH-DNA ADDUCTS
TO THE TOTAL DNA ADDUCTS LEVEL
FROM URBAN SAMPLES

(Binkova et al. 1999)
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Total radioactivity from all DNA adducts detected
approx. 50 %
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Roéni prumérné koncentrace benzo[a]pyrenu v ovzdusi

v roce 2005 (podle CHMU)
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MONITOROVANI

1. Jak jsou vysledky vyuzivany pro populaci v CR

2. Jake expozice — kterym skupinam latek —
predstavuji nejvétsi riziko pro populaci v CR

3. Podklad pro studie v rizikovych oblastech
% navrh opatreni
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prameér [pg/m3]

Ro¢ni priméry PM2,5 Teplice a Prachatice 1993 - 2006
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VLIV OVZDUSI
NA VYSLEDKY

TEHOTENSTVI
|
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FACTORS AFFECTING DNA ADDUCTS
IN PLACENTA

Air pollution - carc. PAHs
Diet - vitamin C
Life style - smoking
Genotypes - GSTM1, NAT2, EPHX, CYP1A1
Pregnancy outcome - IUGR
Education

Passive smoking
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DUSLEDKY IUGR
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Détska umrtnost
Déetska nemocnost
Zpozdeni vyvoje
Cukrovka
Hypertenze

Ischemicka choroba srdecni




AOR with 95% CL

IUGR by PM10 during 1994 - 1998 in TEPLICE
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CARCINOGENIC PAHs & IUGR IN TEPLICE
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Months of gestation

AORs with 95% CI




OVLIVNENIi VYVOJE DETI

VLIV FAKTORU ZP A ZIVOTNIHO STYLU:

= porodni hmotnost
= genotyp

% hemochost

% dychaci funkce

neuropsychické funkce

R. J. Sram 2007




VLIV OVZDUSI
NA KVALITU SPERMII
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VLIV k-PAU NA KVALITU SPERMIi
(nekufaci, N=28, 2007)

unor kvéten
k-PAU 842446 4.05*1.39 <0.001
B[a]P 1.00 + 0.68 0.17 + 0.07 <0.001
d DFI 13.51 £ 6.37 10.94 + 5.39
vysoky dDFI 7.86 £4.02 5.93 % 3.61 <0.05

nezralé spermie 12.27 £3.89 9.31 * 3.35 <0.05



Pocet vzorku semene pro jednotlivé kategorie
iIntegrity chromatinu spermii

Detekovatelny DNA fragmentaéni index (dDFI) Unor Kvéten

Vysoky fertiliza€ni potencial (dDFI do 15%) 30 42
Stredni fertiliza€ni potencial (dDFl do 15-30%) 16 4
Nizky fertiliza€ni potencial (dDFI nad 30%) 2 2

Zvysené procento nezralych spermii
(HDS nad 15%) 10 4



VLIV OVZDUSI
NA RESPIRACNIi ONEMOCNENI
U DETI
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Bronchitidy RR, 95% CP’s, akutni expozice PM2.5,

-

multivariatni analyza
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Vyskyt bronchitid
ve véku 0 - 2 roky

% Topeni
Uhli RR=1.35(1.01-1.79)
Plyn RR=0.91 (0.70-1.19)
% Expozice PAU 30 dni
>100 ng/m3 RR=2.52 (2.22-2.87)
40-100 ng/m3 RR=1.87 (1.65-2.13)
® Expozice PM2.5 30 dni
>50 ug/m3 RR=2.26 (1.81-2.82)
25-50 ug/m3 RR=1.48 (1.32-1.65)
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Kratkodoba expozice PAU u déti

% Kratkodoba expozice PAU zvysuje vyskyt
brochitid v predskolnim veku

® Nejsilnéjsi asociace je s expozici 7 dni

= Zvyseni koncentrace PAU o 2 SD zvysSi vyskyt
bronchitid u déti 2-4.5 let o0 50%
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Vyznam

prvni léeta zivota ditete
Jjsou kritickou periodou
dychaciho ustroji a imunity
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BIOMARKERY
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Mutace
somaticka

Mutace

gameticka

v

geneticky podminéna poskozeni
v zarodeénych bunkach rodiéi

>

A

teratogenni proces -

intrauterinni poskozeni,
nepfenosné na daldi generace

>..

karcinogenni proces -
vznik malignity u dospéleho

starnuti bunék, tkani a organt
degenerativni procesy,
snizena kvalita Zivota dospélého

sterilita
spontanni aborty
vrozeneé vady
malformace
metabolicke
chybna reparace
dispozice ke vzniku nadoru
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LIDSKE BIOMARKERY

Rizika genotoxicity/karcinogenicity

Interni  Biologicky Casny Zménéna
davka ucinna genotoxicky struktura,
davka ucinek funkce
Metabolicky Kapacita Imunitni
genotyp/fenotyp DNA reparace funkece

< BIOMARKERY VNIMAVOSTI
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LIDSKE BIOMARKERY

e : 100%
Diagndza rakoviny

; _ ) Pre-maligni gagng  pozdni
Biomonitorovani léze

Biomarkery Biomarkery
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YTIC MICRONUCLEI FREQUENCIES -
SON OF MOTHERS AND THEIR CHILDREN
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Hierarchical clustering of genes differentially expressed between exposed
(black branches) and non-exposed (blue branches) children at p < 0,001

Experimental Condition Clusters

A76

Zene Glusters

iy
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Overview of the numbers of genes significantly
differentially expressed after GEPAS permutation

t-test

p-value
2-tailed significance

# genes differentially expressed
in Teplice versus Prachatice children

total upregulated downregulated
genes genes
<0.0001 27 26 1
<0.001 95 81 14
<0.01 487 315 172
<0.05 1727 1001 726
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ZNECISTENE OoVzZDUSI|
EXPRESE GENU - DNA MICROARRAYS

B VYSLEDEK SOUCASNE EXPOZICE A INTERAKCE
SMESI LATEK

@ CAPRSU, CATLUSTEHO STREVA

~ 11 mutovanych gent

pfFi ristu ~ 90 mutovanych genu
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VYZNAM ANALYZY
EXPRESE GENU

m=) PROKAZANA ZVYSENA EXPRESE GENU
U JEDINCU SE ZVYSENOU FREKVENCI MN

== ROZDILY EXPRESE GENU PRI ROZDILNE
EXPOZICI ZNECISTUJICIM LATKAM V OVvzDUSI
(k-PAU, VOC, kovy)

== NOVY BIOMARKER EXPOZICE KARCINOGENUM



BIOMARKERY vs. ANALYTICKE
FYS.-CHEM. METODY

8 MENSI VARIABILITA

® INTEGRALNI CHARAKTERISTIKA EXPOZICE
(DNA adukty — 4 tydny)
(CHA — 3 meésice)

B BIOLOGICKY PRUKAZ POSKOZENI DNA
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Stredni délka zivota pri narozeni
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Standardizovana umrtnost na srdecneé-céevni onemocneni

umrtnost na 1000 obyvatel
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IMPACT OF AIR POLLUTION
TO MORTALITY IN MINING DISTRICTS
periods 1983-1994 vs. 1995-2004
BN males M females
25
e 2l
)
52
oAb
<
& 10
=
2
¥
5 =
ﬂ H
All < 60 60 -74 >75
Age categories (years}

R. J. Sram 2007



IMPACT OF AIR POLLUTION
TO CARDIOVASCULAR MORTALITY IN MINING DISTRICTS
periods 1983-1994 vs. 1995-2004

BN males ™ females

change % {95% Cl)

All < 60 60 -74 >Th
Age categories (years}
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DUSLEDKY POSITIVNICH ZMEN

B8 V obdobi 1995-2004 umiralo rocné méné o 195
muzu a 92 zen

B Za obdobi 1995 — 2004 zemielo méné o 1950 muz(i
a 920 zen
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ZNECISTENE ovzDbuUSi
OSTRAVA
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Denni koncentrace benzo[a]pyrenu v Bartovicich
v roce 2005
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