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Air particles deposition in the airways

> 10 mm

<10 mm (PM10)
< 2.5 mm (PM2.5)
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Roéni pruméry PM2.5

Praha - Smichov a Libus 2001- 2006

2002 2003 2004 2005
rok




B[a]P - 2006

Concentrations [ng/m?3]

[ <04 S LAT 39.7%
1 >0.4-0.6(LAT, UAT > 35.4%
7 >0.6-1.0(UAT,LV > 15.9%
B >1.2-2.0(LV,2 > 6.6%
>2 2.4%
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LIDSKE BIOMARKERY

Biomonitorovani Diagnéza rakoviny
Biomarkery Biomarkery Pre-maligni Casna  Pozdni
expozice ucinku léze [\
“
*
‘1

j"D Lécba

Prevence




HUMAN BIOMARKERS

Genetic/Carcinogenic Risks

BIOMARKERS OF SUSCEPTIBILITY

P Internal Biologically Early Altered
Dose Effective Genotoxic Structure N
O Dose Effects Function
U Metabolic DNA Repair Immune c
Genotype/Fenotype Capacity Functions E
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PREGNANCY OUTCOME

EXPOSURE
Cotinine DNA HPRT

PAHs adducts
SMOKING
Internal Biologically Early
ETS dose Effective Genotoxic
Dose Effects
Metabolic DNA Repair
Genotype/Phenotype Capacity
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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 rats
in January 2004 intraperitoneally treated
(1st sampling period) with 100 mgB[a]P/kg b.w.)
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CYTOGENETIC ANALYSIS

FISH analysis

t(Ab);t(Ab);t(Ba)

Three translocations
between chromosome 1
R.J. Sram 2008 and unpainted chromosomes



MICRONUCLEI
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Reactive oxygen species

Endogenous sources Exogenous sources
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Lipid peroxidation = DNA oxidation Protein oxidation
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Human studies and biomarkers of exposure, effect
and susceptibility

» PM2.5 Stationary monitoring » DNA adducts by 32P-postlabeling
» c-PAHs Personal monitoring » Chromosomal aberrations
Stationary monitoring conventional, FISH,
micronuclei

»VOC Personal monitoring

Stationary monitoring » Oxidative damage

8-oxodG, 15-F2T-isoP,

» Cotinine proteins, SCGE
>Tr|glycerc|:ﬂg,k;l'sottearlélHDL il S » Genetic polymorphisms
» Vitamins A, C. E, folic acid » Gene expression
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c-PAHs CONCENTRATIONS
PERSONAL MONITORING

(median and range)

Group Age B[a]P ng/m® | carcPAU ng/m3
VEES)

EXPOSED 31.6 £ 7.2 1.6 (0.3 - 8.7) 9.7 (3.1 - 58.2)

Smokers 32.9+7.0 1.6 (0.3-7.5) | 10.8 (3.1 -43.6)

Nonsmokers 30973 1.5 (0.3 - 8.7) 8.7 (3.1 - 58.2)

CONTROLS 29.6 9.1 0.8 (0.3 - 2.8) 5.8 (3.1 - 19.3)
Smokers 37.6+142 | 0.3(0.3-1.4) 3.3(3.1- 8.2)

Nonsmokers 28.3*7.6 0.9 (0.3 -2.8) 6.1 (3.1 -19.3)
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~LIKE“ B[a]P-DNA ADDUCT
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CYTOGENETIC ANALYSIS
FISH

EXP CON

1 1 1
F;/100 AB.C. NCJ B/1000 t

rcp




IMPACT OF ENVIRONMENTAL POLUTION
TO CHROMOSOMAL ABERRATIONS - FISH

F5 /100 = 1.255 + B[a]P *0.082 (p=0.0204)
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SCGE repair capacities of DNA damage

B Policemen Controls
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8-0xo0dG in urine of bus drivers and controls

Urinary 8-oxodG levels in winter 2005, summer 2006 and winter 2006
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Correlation between oxidative stress markers
and other factors

15-F,-lIsoP | 8-oxodG | carbonyl | B[a]P | cPAHs | PM2.5

15-F,-IsoP 0.212 0.083 | 0.172 | 0.180 | 0.168
<0.001 | 0.165 | p<0.01 | p<0.01 | p<0.01

8-oxodG 0.212 0.057 0.009 0.009 0.212
<0.001 0.338 0.874 0.874 | <0.001

carbonyl R 0.083 0.057 -0.404
P 0.165 0.338 <0.001
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Bronchitidy RR, 95% CFP’s, akutni expozice PM2.5,

LBy 4

multivariatni analyza
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Vyznam
prvni leta zivota ditete

} jsou kritickou periodou
dychaciho ustroji a imunity
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8-o0xodG (nmol/mmol kreat.)

Vztah 8-oxodG a kotininu

10 100

kotinin (ug/mmol kreat.)

1000



8-0xo0dG (nmol/mmol kreat.)

Vztah 8-oxodG a veku ditete

50 -

40 -




Multivariate model of effect of PM2.5 on 8-0xo0dG levels
(linear regression)

Period (days before sampling
Pollutant 3-day (-4;-6) 7-day (-1;-7)
R o] R o]

Intercept 33.56
PM2.5 <0.05

Child age <0.0001
Cotinine (above/below 20 ng/mg) 0.001
Allergic rhinitis 0.41

Intercept

PM2.5

Child age

Cotinine (above/below 20 ng/mg)
Allergic rhinitis

Prachatice Intercept
PM2.5

Child age
Allergic rhinitis
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Multivariate model of effect of B[a]P on 8-o0xodG levels
(linear regression

Period (days before sampling
Pollutant 3-day (-4;-6) 3-day (-1;-7)
R o] R p

Intercept 34.01 34.94
B[a]P 1.44 1.20
Child age -2.65 -2.74

Cotinine (above/below 20 ng/mg) 3.04 3.49
Allergic rhinitis 1.19 1.27

Teplice Intercept 31.09 31.30
B[a]P 1.73 213
Child age -2.54 -2.71
Cotinine (above/below 20 ng/mg) 4.42 4.58
Allergic rhinitis 7.76 8.46

Prachatice | Intercept 40.25 42.18
B[a]P -0.02 -0.99
Child age -3.05 -2.97
Allergic rhinitis -1.62 -4.18

R. J. Sram 2008



8-oxodG V MOCI DETI

» zvysen pri expozici pasivhimu koureni
» shizuje se s vekem deti
» je ovlivnén etnicitou a vzdelanim matky

» zvySen expozici PM2.5 a PM10 7 dni pred
odbérem

» zvysen expozici k-PAU 1-3 a 7-9 dni pred
odbérem

» zvysen u déti s alergickou rhinitidou
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IUGR by PMZ10 during 1994 - 1998 in TEPLICE
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OVLIVNENi VYVOJE DETI

VLIV FAKTORU ZP A ZIVOTNIHO STYLU:

porodni hmotnost
genotyp
nemocnost

dychaci funkce

VvV VvV VvV v Vv

neuropsychické funkce
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AIR POLLUTION

IMPACT
» ON SPERM ¢
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e SCSAP® - Acridine
% Orange Stained DNA

Native DNA Stainability
(green fluorescence)

100

Fragmented DNA (red fluorescence)
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Air pollutions Prague 2007
(ng/m3)
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Sperm analysis

M February




Policemen patrolling the streets in
Prague centre with heavy traffic

The level of air pollution will be assessed on the basis of information from two source:
-data from stationary measuring stations AIM Prague
-for 48 h using personal sampling devices (URG Corp, USA)
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February May February May February May
P<0.001 P<0.001 P<0.001
dDFI <15% Feb 30 May 42
N=46 dDFI 15-30% Feb 16 May 4
dDFI >30% Feb 2 May 2
HDS >15% Feb 10 May 4
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AIR POLLUTION

RISK
»)ASSESSMENT ¢
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ACCORDING
TO MOLECULAR EPIDEMIOLOGY STUDIES

concentrations
> 1 ng B[a]P/m3
in polluted air

. 4
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NOVE POZNATKY

» VLIV ENVIRONMENTALNI EXPOZICE k-PAU -
RIZIKO GENOTOXICITY

» VZTAH MEZI EXPOZICI k-PAU, DNA adukty a
chromosomovymi aberacemi (FISH), snizenim DNA
reparace

> VYZNAM OXIDACNIHO POSKOZENI PRO
NEMOCNOST DETI

R. J. Sram 2008



VYZNAM OXIDACNIHO POSKOZENI

> U DETI
zvysuje vyskyt respiracnich onemocnéni
(bronchitidy, astma)
ovliviauje imunitu
> U DOSPELYCH
zvysuje vyskyt nadorovych onemocneéni
aterosklerosy

diabetes

> URYCHLUJE PROCES STARNUTI



POSKOZENI GENOMU

A 4

POCATEK NEMOCI

b
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