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Kvéten 2014

1) Expozice znecisteného ovzdusi
v Evropé 2012 — 600 000 umrti

2) Znecistené ovzdusi + prachove cCastice
prokazany lidsky karcinogen (X/2013)
(15 % vSech karcinomu plic)

WHO doporucuje standard pro PM2.5 <10 yg/m?
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PM 2.5

= EU 20 pg/m3
== USA 12 pg/m3
= WHO 10 pg/m3



Obrazek 2 — Pole roéni primérné koncentrace PM2,5 v roce 2017 v Ceské republice
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AIR POLLUTION 2010 - 2019

(CHMI)

Locality PM10 pg/m3 PM2.5 pg/m3 B[a]P ng/m?3
Ostrava-Poruba 39.9+41.4 /22.9+19.7 32.2+37.0/17.4+14.4 3.8+6.2/2.0+0.6
Ostrava -Bartovice | 61.7+45.6/33.91+29.4 46.7 + 38.2/20.6121.5 7.2+8.1/8.7+4.9
Karvina 54.3 £ 50.0/28.7 + 24.1 X/20.9 £ 16.5 6.318.8/2.9%+1.0
Prague-Smichov 37.91+20.1/(32.6 £29.5) | 21.1+14.2/(22.2 + 19.7) X
Prague -Libus 27.4+16.9/17.1+14.6 20.3+13.1/12.9+10.4 0.9+1.2/0.7+0.2
Ceské Budejovice 25.2+16.9/16.3+13.6 X/12.8 £10.4 1.5+1.8/1.2+0.4




VYSLEDKY
MOLEKULARNE EPIDEMIOLOGICKYCH STUDII

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

koncentrace
> 1 ng B[a]P/m3
v ovzdusi
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POSKOZENI GENOMU

gy

POCATEK NEMOCI

D 4
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VYZNAM k-PAU VE ZNECISTENEM OVZDUSI

vysledky plodnost respiracni kardiovaskularni
téhotenstvi muz nemocnost déti, onemocnéni,
(IUGR, LBW, psychicky cukrovka,
pusobi jako ED) VYVOj nadory,

ovlivnéni CNS






ZDRAVOTNI RIZIKA EXPOZICE Z DOPRAVY

1T koncentrace NO,
1T koncentrace PM2.5

M koncentrace k-PAU
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(Sunyer et al. 2017)

ZNECISTENI OVZDUSI Z DOPRAVY
Zmeény pozornosti, ovlivnéni neuropsychického vyvoje
NO, 33.50 pug/m3
EC 1.13 ug/m3

NO, Praha 2 Legerova 47.1+20.6 ug/m3
Praha 4 Libus 18.1+7.6 ug/m3
Praha 5 Smichov 41.6%17.3 ug/m3
Praha 10 Pramyslova 31.2+12.2 ug/m3
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Incidence VVV (vrozenych vyvojovych vad)
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Saskyround

Air Pollution in the Teplice District, Czech Republic derives from
the use of locally mined coal for industry and home heating,
and is higher in winter than summer.

SO,, NO,, PM10 (PAHSs)




INCIDENCE DETI

g S VROZENOU VYVOJOVOU VADOU =

Rok Teplice Usti n. L. Jablonec

N % N % N %
1982 1546 85 | 1591 11.1 | 1102 6.7
1983 1511 7.9 | 1551 9.7 | 1061 6.0
1984 1374 7.8 | 1460 9.9 | 1063 6.5
1985 1351 7.8 | 1510 9.1 -
1986 1408 87 | 1532 87 -
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INCIDENCE DETI

- S PORODNi HMOTNOSTI < 2.500 g =

Rok Teplice Usti n. L. Jablonec

N % N % N %
1982 1546 83 | 1591 81 | 1102 55
1983 1511 83 | 1551 84 | 1061 6.5
1984 1374 92 | 1460 7.7 | 1063 4.3
1985 1351 7.9 | 1510 75 .
1986 1408 65 | 1532 8.7 .
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STREDNI DELKA ZIVOTA

- OKRES TEPLICE vs. CR o
Ceska republika Teplice
ROKY Muzi Zeny Muzi Zeny
1983 67,0 74,2 65,7 73,1
1984 67,3 74,2 65,1 73,8
1985 67,5 74,7 67,1 73,0
1986 67,5 74,6 65,2 72,4
1987 67,8 75,1 65,3 72,2
1988 68,2 75,4 64,9 73,9
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NEMOCNOST DETI V PANEVNICH
OKRESECH SEVEROGESKEHO KRAJE =

L. Nemocnost déeti
Onemocneni Pocet onemocnéni/100
CR Panevni okresy
Mocové cesty - ledviny 0.89 r 1.12
Dychaci soustava 0.54 2.90
Alergie 1.70 » (0-6 let { 293
Dusevni poruchy 0.53 1.06
Kaze 0.65 | 1.29
Mocové cesty - ledviny 1.42 r 1.68
Dychaci soustava 0.45 1.40
Dusevni poruchy 2.00 4.09
Endokrinni 1.17 > (7-15 let) < 1.54
Klize 0.73 1.09
Ostatni chronicka onemocnéni 0.92 . 1.79
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TEPLICE PROGRAM
e

IMPACT OF AIR POLLUTION
ON HUMAN HEALTH

[ Model district ] [Control district]

| |
TEPLICE PRACHATICE
(coal power plant (agricultural
open pit mines area)

Industry)
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TEPLICE PROGRAM

BOARD OF DIRECTORS
MINISTRY OF ENVIRONMENT + EC + US EPA
MANAGEMENT ‘/\, SCIENTIFIC BOARD

PROGRAM COMMITEE

Data Analysis & @l Environmental Biomarkers Health Reproduction Health Policy
Risk Assessment Quality of Exposure Effects Status Implementation
Group and Modelling Unit

v




fﬁ APPORTIONMENT OF TEPLICE FINE MASS

January - February, 1994

Home Ht-S (31.2 + 15 %) Unknown (9.5 £ 19.8%
ans Small Ind. Boilers Mobile (4.7 + 1.1%)

Power Plant (15.2 + 6.3%)

Home Ht-A (25.9 £ 9.9 %)

and Small Ind. Boilers Incinerator (13.5 £ 3.8%)

Average Fine Mass Concentration = 52.6 pug/m3
2
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CONTRIBUTION OF THE MAJOR PAH-DNA ADDUCTS
TO THE TOTAL DNA ADDUCTS LEVEL
FROM URBAN SAMPLES

(Binkova et al. 1999)

4 )
oA H-DNA 9-OH-B[a]P B[J]F
adducts ) anti - BPDE CHRY
derived 2ol 2Rl
trom B[K]F [c,d]P
\- /

Total radioactivity from all DNA adducts detected approx. 50 %
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Richard NIXON
1971

4

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




BIOMARKERS

) 4



HUMAN BIOMARKERS

Internal Biologically Early Altered
Dose Effective Genotoxic Structure
Dose Effects Function
Metabolic DNA Repair Immune
Genotype/Fenotype Capacity Functions

MOICW®WO T XM

R. J. Sram 2022 Environ Health Perspect 74: 3-9, 1987



Autoradiographs of thin layer chromatograms

with DNA adduct pattern of:

DNA isolated from lymphocytes Water blank
of subject sampled

in January 2004

(1st sampling period)

R. J. Sram 2022

Positive control (DNA isolated
from the lung of rats
intraperitoneally treated 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 2022 and unpainted chromosomes



Reactive oxygen species

Endogenous sources Exogenous sources

\ O-Z ‘/SO Catalase

/\"“’

Lipid peroxidation =~ DNA oxidation Protein oxidation
R. J. Sram 2022


http://sbchem.sunysb.edu/msl/dna.gif
http://images.google.com/imgres?imgurl=http://160.114.99.91/astrojan/protein/pictures/albumin3.jpg&imgrefurl=http://en.wikipedia.org/wiki/Albumin&h=741&w=1000&sz=198&hl=en&start=3&tbnid=PbE54hy1b-J0BM:&tbnh=110&tbnw=149&prev=/images?q%3Dprotein%2Bwikipedia%26svnum%3D10%26hl%3Den%26lr%3D

EXPOSURE VS. BIOMARKERS

PERSONAL
MONITORING

—8h,24h,48h

STATIONARY
MONITORING

BIOMARKERS

!

hours (SCGE)
weeks (DNA adducts)

months (chromosomal aberrations)
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HUMAN BIOMARKERS

Biomonitoring Diagnosis of Cancer
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ate
Exposure Effect | s 100%
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Air particles deposition in the airways

> 10 pm
<10 um (PM10)
<2.5um (PM2.5)
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ZNECISTENE
0\ 7 1]

A
UMRTNOST
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CONCENTRATION OF AIR POLLUTANTS
(Mining districts 1982 - 2006)

- TSP(PM,,) —& SO,

200

180

160

=
D
o

60

season average [ugln?]

40

20

R. J. Sram 2022

0 N B O
07 07 O O O
N N gV o> ™ o o

low concentrations

«

winter

D O O N IV IO > O L0
X PSSO S
RS NPFSNS



tay
N W

ZivQ;

A4

[ —

o

(00]

o N

o OO O g?é”Ka

ol

6 4 I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I
rok82838485868 78889909192939495969 /9899000102030405060 7080910111213

—-+CR -=-Ustecky kraj —-=Teplice




83 Stredni délka zivota pfi narozeni - zeny

82 —
81
80

frde)
>8
)N
g7
‘0
T6

75 A
74
73 A

72 I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I
r0k828384858687§889909192939495969798990001020304050607080910111213
-+CR -=-Ustecky kraj -=-Teplice




change % (95% Cl)

IMPACT OF AIR POLLUTION

TO CARDIOVASCULAR MORTALITY IN MINING DISTRICTS
periods 1983-1994 vs. 1995-2004

B males ™ females

All <60 60 -74 >75
Age categories (years)




DUSLEDKY POZITIVNICH ZMEN

N—

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

» Za obdobi 1995 — 2004 zemrelo méné o 1950 muzu
a 920 zen

R. J. Sram 2022



V USA

545 Counties

2000 2007
76.7 1.7 77.5%*2.0
PM2.5 13.2+3.4 11.6+2.8

Snizeni koncentrace PM2.5 o0 1.6 ug/m3

~
prodlouzeni stredni délky zivota o 0.8 roku

(Correi A. et al., Epidemiology 24:23-31, 2013)

R. J. Sram 2022



ZNECISTENE
OVzDUSI

A

TEHOTENSTVI

R. J. Sram 2022



Uncertain Inheritance

Transgenerational Effects of Environmental Exposures







PREGNANCY OUTCOMES

Effect of Air Pollution : Cohort Study

12 000 Singleton Pregnancies in Teplice and
Prachatice Districts (Questionnaires on IUGR,
LBW)

Biomarker Study : Case-Cohort Study



AIR POLLUTION DATA

were divided into low (L) medium (M) and high (H) categories

L =<40 pug/m3> M=40to <50 pug/m3 H=>50ug/m?
L=<27 pg/m3* M=27to <37 ug/m*> H=>37 ug/m3

L=<15ng/m® M=15to<30ng/m® H=>30ng/m3

Adjusted odds ratios (AORs) and their 95 % confidence limits
were estimated using

R. J. Sram 2022



AORs with 95% CI

Months of gestation
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CARCINOGENIC PAHs & IUGR IN TEPLICE

1D %56 UM SHOV

O
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4th 5th 6th
Months of gestation




VYSLEDKY TEHOTENSTVI-RIZIKO k-PAU

ZNECISTENE OVzZDUSI

15 ng k-PAU/m3/meésic
(2.8 ng B[a]P/m?3)

INDOOR EXPOZICE (50-60%)
cca 9 ng k-PAU/m3/meésic
(1.7 ng B[a]P/m?3)

R. J. Sram 2022
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YVYyVYVYYVY Y

DUSLEDKY
IUGR

Détska umrtnost
Déetska nemocnost
Zpozdeni vyvoje
Cukrovka
Hypertenze

Ischemicka choroba
srdecni



FACTORS AFFECTING DNA ADDUCTS

IN PLACENTA

@ Air pollution - carc. PAHs
® Diet - vitamin C
@ Lifestyle - smoking
® Genotypes - GSTM1, NAT2, EPHX, CYP1Al
® Pregnancy outcome - IUGR
® Education

® Passive smoking



NEW KNOWLEDGE

FROM TEPLICE PROGRAM

Impact of Air Pollution on Reproduction

Significance of Early Stages of Gestation
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VLIV OVZDUSI

.

NA KVALITU SPERMII
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CRITICAL WINDOWS FOR SPERMATOGENESIS

Sp- Sp- Spermatid Sper OAHs

gonla h ‘
meiosi /\{fer;o

Morph/Motility
Count Count Morphology DNA Breaks- SCSA

Morphology Aneuploidy Motility NO DNA REPAIR!

>

m|t05|




100

SCSAP® - Acridine
2 % Orange Stained DNA

Native DNA Stainability
(green fluorescence)

1
° Fragmented DNA (red fluorescence) %0
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Air pollutions Prague 2007
(ng/m?3)
12.0

10.0

8.0

6.0

4.0

2.0

PAH cPAH B[a]P eqB[a]P
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Sperm analysis
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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)

25
16
’820 S
S =~z g
5 15 5 2
© S 8 T
© 10 =
4
5
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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VLIV EXPOZICE NO2

Pri studiu fragmentace DNA ve spermiich u meéstskych
strazniki (nekuraku) v Praze jaro 2007+2010 vs 2019,

2007+10 N=75, 2019 N= 67, nebyly v letech 2007 a 2010
statisticky vyznamné rozdily v hodnocenych parametrech.

Pri srovhani 2007+2010 vs. 2019

% DFI 14.0 vs. 21.7 ! <0.001, vyrazné zvysena fragmentace
DNA ve spermiich, patrne vlivem NO2 expozice.

Novy poznatek:NO2 zvysuje fragmentaci DNA ve spermiich!

R. J. Sram 2022



" VYSLEDKY PROGRAMU

TEPLICE
1991-1999

=% Moderni monitorovani ovzdusi (zejména PM2.5,
B[a]P]

== NejvyznamneéjSim zdrojem znecisténi ovzdusi
PM10 jsou z cca 70% lokalni topeniste

=) ZvysSené koncentrace PAU nepriznive ovlivnuiji:
vysledky tehotenstvi (IUGR, LBW)
fragmentaci DNA ve zralych spermiich
dychaci funkce — vyskyt bronchitid

=) Ovlivnéni standardizované umrtnosti

R. J. Sram 2022



PROGRAM OSTRAVA
VYSLEDKY VYZKUMU
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R RRRRRRRRRRRRRRRRRRRRRRRR.,
PROGRAM OSTRAVA

1) Zdravotni stav déti
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 c¢asticich

R. J. Sram 2022



CHILDREN RESPIRATORY MORBIDITY

(URI + bronchitis + laryngitis + pneumonia + tonsillitis + otitis media)
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3rd
Years of age

4th 5th

6th

M.O. (413)
Hrab. (595)
Zabr. (348)
Por. (313)
R & B (154)



42 N

ASTHMA BRONCHIALE

U DETI
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e
ASTMATICKE A ALERGICKE DETI

OSTRAVA - BARTOVICE 2001 - 2007

Il Astma [[] Alergie

(%)

2001 2003 2005 2007
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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

no asthma
vs. asthma

\/

no asthma
vs. asthma
Ostrava

no asthma

no asthma vs. asthma

vs. asthma
control region

genes
specific

for asthma

in Ostrava

P-value £ 0.01
fold change 2 1.5

no asthma
vs. asthma
control region

no genes
common

no asthma for Ipoth
vs. asthma regions
Ostrava
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» Asthma bronchiale na Prachaticku — alergicky typ
astmatu, odpovéd na alergen.

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

R. J. Sram 2022



l ZNECISTENE
OVzZDUSI

y o
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MRI study

B. S. 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 veku 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 < 2.060.91 ng/m3

R. J. Sram 2022
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MRI study

1) Increased prenatal exposure to PAHs reduced left hemisphere
white matter

2) Reduced white matter measures of the left hemisphere were
associated with significantly higher scores for externalizing
problems of the CBCL (child behavior checklist), as well as
externalizing symptoms that included ADHD symptoms and
conduct disorder problems.

3) Higher prenatal PAH exposure was associated with reduced
processing speed during intelligence testing

R. J. Sram 2022
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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

R. J. Sram 2022



PMZ2.5 a autismus

1) Deéti z LA, Kalifornie, s dg. AD ve véku 3-5 let v letech 1998-2009;
7603 déti s AD, na 1 dité s AD 10 kontrol

2) Zvyseni PM2.5 o 4.68 ug/m3 zvyseni AD o 15 % (OR=1.15; 95%
Cl: 1.06, 1.24)

3) Vliv dopravy, vzdélani matek, SES

B. Ritz et al. EHP 121 (2013) 380-386

R. J. Sram 2022



V|||v PM2.5 na kognlltllvm! !unkce

Blazkova et al. 2022, v tisku

Vliv prenatalniho oxidacniho stresu na kognitivni vyvoj u 5 letych déti

Kohorta 99 déti z CB a 70 z Karviné, narozenych 2013 a 2014

Expozice PM2.5 ve 3. trimestru 37.7+14.7 ug/m3 v Karviné, 17.1+4.8 ug/m3
vV CB

Psychologické kognitivni testy: Bender Visual Motor Gestalt Test (BG test)

a Raven Colored Progressive Matrices Test (RCPM test)

V plasmé matek pfri porodu hodnocena peroxidace lipida (15-F2t-IsoP)
Hladina 15-F2t-IsoP v plasmé matek byla asociovdana s vysledky RCPM testu
a BG testu

Peroxidace lipidlii v materské plasmé vlivem expozice PM2.5 nepfriznivé
ovliviuje vysledky psychologickych kognitivnich testl u 5 letych déti

R. J. Sram 2022



T ZNEGISTENI OVZDUSIZ DOPRAVY

Lertxundi et al., Environ Int 80, 2015: 33-40

Vliv prenatalni expozice NO2 na mentalni a psychomotoricky vyvoj déti ve
véku 15 mésici

Celkem 438 parti matka/dité, vliv expozice matky v prtibéhu téhotenstvi na
neuropsychicky vyvoj ditéte

Hodnoceni: Bayley Scales of Infant development

Zvyseni koncentraci NO2 o 1 ug/m3 béhem téhotenstvi snizilo score
mentalniho vyvoje o — 0.29 (90% Cl: -0.47; -0.11)

Zaver:
Prenatalni expozice NO2 nep¥riznive ovliviuje mentalni vyvoj déti

R. J. Sram 2022



Viiv NO2 na pozornos! déti

Sentis et al., Environ Int 106; 2017: 170-177)

Vliv prenatalni expozice na pozornost déti ve véku 4-5 let

NO, 31.1+11.8 mg/m3
Celkem 1 298 déti (Valencie, Sabadell, Asturias, Gipuzkoa)

Kiddie-Conners Continuous Performance Test (K-CPT):
hit reaction time
detekce pozornosti
horsi pozornost
pomalejsi odpovéd’

? Pocatek vyvoje nepozornosti a symptomu hyperaktivity, vznik ADHD

R. J. Sram 2022



Vliv NO2 na kognitivni funkce

Forns et al., Environ Res 159, 2017: 416-421

Vliv dlouhodobé expozice znecisténému ovzdusi z dopravy na kognitivni
funkce u déti zakladnich skol

Celkem 39 skol v Barceloné

Pracovni pamét byla hodnocena 4 x v letech 2012/2013, opakovani 2015
pocitacovym n-back testem

Zjistén pomalejsi vyvoj pracovni pameéti u déti ve skolach s vyssim znecisténim
Asociace byla nejvyznamnéjsi pro zevni koncentrace NO2 = -4.22,

(95% Cl -6.22, - 2.22)

Vysledky prokazuji pretrvavani negativni asociace mezi znecisténym ovzdusim
z dopravy a mentalnim vyvojem, zpomaleni vyvoje kognitivnich funkci
hodnocenym n-back testem béhem obdobi 3.5 let

R. J. Sram 2022
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Vliv NO2 na symptomy uzkosti a deprese

Vert et al., Int J Hyg Environ Health 220, 2017: 1074-1080

Vliv dlouhodobé expozice znecisténému ovzdusi na symptomy uzkosti a
deprese u dospélych

Celkem 958 osob ve véku 45-74 let z Barcelony
Expozice hodnocena 2009-2014, informace od ucastnikl studie

Zvyseni koncentrace NO2 o 10 ug/m3 zvysuje OR deprese = 2.00 (95% Cl:
1.37 - 2.93)

Zvyseni koncentrace NO2 o 20 ug/m3 zvysuje uzivani antidepresant

OR = 1.23 (95% Cl: 1.04-1.44)

R. J. Sram 2022
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Vliv expozice NO2 na demenci v Londyne

Carey et al., BMJ Open 8; 2018: e022404

V r. 2005 registrovano 130 978 osob ve véku 50-79 let, v letech

2005-2013 studovan vyskyt Alzheimerovy choroby a vaskularni
demence

U 2181 osob diagnostikovana demence (1.7%, Alzheimer 39%,
vaskularni demence 29%)

e s

U osob zijicich v oblastech s nejvyssimi koncentracemi NO2

(A &4

riziko demence (HR=1.40, 95% CI 1.12-1.74)

R. J. Sram 2022



ZAVERY

Zvysené koncentrace PM2.5 zvysuji vyskyt:
autismu
poruch kognitivnich funkci u deti
onemocnéni depresi
incidence demence
Parkinsonovy choroby

R. J. Sram 2022



ZAVERY

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

R. J. Sram 2022



ZAVERY

Koncentrace NO2 > 30 ug/m3 ovliviuji u déti:
pozornost
neuropsychicky vyvoj
dusevni zdravi
zvysuji vyskyt ADHD

R. J. Sram 2022



ZAVERY

Zvy$ené koncentrace PM2.5, PAU a NO2 v CR
budou nepriznive ovlivhovat vyvoj CNS,
zejména u détské populace !

R. J. Sram 2022



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 piekracovany u 37 % populace CR

[ "4

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

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

R. J. Sram 2022



ZNECISTENI OVZDUSI V CR

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

6) Novym poznatkem jsou vysledky o vlivu NO2 na kvalitu
spermii.

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

8)Zvysené koncentrace B[a]P budou nepfriznivé ovlivhovat
soucasné a pristi generace

R. J. Sram 2022
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Viiv vitaminu A, C, D, E
na neuropsychicky vyvoj u deti
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PAH-DNA adducts in cord blood

E. A. Kelvin et al. Modulation of the effect of prenatal PAH

exposure on PAH-DNA adducts in cord blood by plasma
antioxidants. Cancer Epidemiol Biomarker Prev 2009; 18: 2262-

2268
— 235 déti v Krakove
— Exposice PAU > 56 ng/m3 (cca > 10 ng B[a]P/m3)
— o-tokoferol < 273.6 ug/dl p < 0.05
== karotenoidy < 0.35 ug/dl p < 0.01
=» retinol < 20.9 ug/dl p <0.05

R. J. Sram 2022
== Protektivni vliv antioxidantu na poskozeni DNA, snizeni vlivu expozice PAU



Vliv vitaminu na kognitivni funkce

M. Fenech. Vitamins associated with brain aging, mild cognitive

impairment, and Alzheimer disease: biomarkers, epidemiological

and experimental evidence, plusible mechanisms, and knowledge

gaps. Adv Nutr 2017; 8: 958-970.

Mechanismy spojené s rizikem AD:

oxidace DNA, reparace DNA, syntheza DNA, poskozeni DNA

== Vitamin B6, B12, kys. listova, vitamin C, D, E

= Uvedené vitaminy hraji zasadni roli v metabolickych drahach nebo
patologii spojenych s AD

R.J. Sram 2022
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DNA adducts in newborns vs. vegetables intake by
mothers
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VITAMIN A

SUPLEMENTACE VITAMINU A U NEDONOSENYCH DETI SNIZUJE RIZIKO
BRONCHOPULMONARNI DYSPLASIE A RETINOPATIE

DAVKOVANI:

— napft. 1 500 IU/den po dobu cca 28 dni (Sun et al. RETINA 2020; 40: 1176-
1184)

- i.m. 5-10 000 IU 28 dni, p.o. 2 000-5 000 IU 28 dni

— 111 JSOU DOPORUCOVANY DALSI STUDIE

R.J. Sram 2022



VITAMIN C

Jang et al. Nutrition J. 2018; 17: 105
Vyznam konzumace ovoce, zeleniny a vitaminu C na vyvoj plodu

N = 1138 matek (Korean Mothers and Children’s Environmental Health
cohort study -MOCEH)

= Denni davka vitaminu C = 134.8199.2 mg
Denni davka ovoce a zeleniny = 594.4+365.4 g

l

l

l

1

Hladina vitaminu C > 85 mg/den ovliviiovala porodni vahu a délku pfi
narozeni do 6 mésicu

- ZvySeny prijem vitaminu C béhem tehotenstvi priznivé ovliviuje vyvoj
- 1.s...Plgdu i kojence (vyvijejici se CNS)



VITAMIN D

Melough et al. Maternal plasma 25-hydroxyvitamin D during
gestation is positively associated with neurocognitive
development in offsprings at age 4-6 years. J Nutr 151(2021) 132-
139

1 503 Zen ve 2. trimestru, analyzovano 1 019 matek/déti

25(OH)D < 20 ng/ml u 45.6 % matek

IQ hodnoceno u déti Stanford Binet 1Q scores

U déti s prenatalni hladinou 25(0OH)D < 20 ng/ml zjiStovano snizeni
celkového 1Q (96.0+£14.5 vs. 103.3114.5), verbalniho 1Q, neverbalniho 1Q

“—""Opakované prokazan vliv nizké hladiny 25(0OH)D na neuropsychicky vyvoj.

I 11

1



VITAMIN D

Vliv nizké hladiny vitaminu D v prubéhu téhotenstvi na neuropsychicky
vyvoj déti opakované prokazan:

Vietham < 15 ng/ml (Hanieh et al. 2014)
Spanélsko (Morales et al. 2012)
Australie (Whitehouse et al. 2012)
Dansko (Specht et al. 2020)

1 111
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VITAMIN E

Chen et al. Early Hum Dev 2009; 85: 421-427

= Vliv hladin vitaminu E pri porodu na kognitivni funkce ve 2 letech

— Hladina vitaminu E v pupecnikové krvi priznivée ovlivhovala
vysledky Gesell Development Schedules testu, osobni a socialni

VYVOj
= Je prokazovan priznivy vliv hladiny vitaminu E pri porodu na vyvoj
kognitivnich funkci

R.J. Sram 2022



VITAMIN E

Genkinger et al. Environ Res 2015; 149: 136-144

Prenatalni expozice PAU, vliv hladin vitaminu E pri porodu na vyvoj
chovani v 6-9 letech

Studie v Krakové, N = 423 part matek/déti, analyzovano 153 paru
Median a-tokoferolu = 271.3 mg/dL
Chovani hodnoceno Child Behavioral Checklist (CBCL)

Nizka hladina a-tokoferolu nepriznivé ovlivhovala neuropsychicky vyvoj
(agresivni chovani, deprese, socialni vyvoj)

l

11 11

=» Je prokazovan priznivy vliv hladiny vitaminu E pri porodu na vyvoj
r1. srank@gNitivnich funkei



ZAVERY

Opakované je prokazovan priznivy vliv vitaminu A, C, D a E
v prubéhu téhotenstvi na pozdéjsi neuropsychicky vyvoj
deti.

Nicméné: Opakované jsou v prubéhu téhotenstvi
zjistovany nizké hladiny vitaminu D.

R.J. Sram 2022



ZAVERY

1) Mély by byt provedeny studie o vztahu hladin téchto
vitaminu na prubéh téhotenstvi.

2) Mély by byt provedeny studie, které by mely doporudcit
zda a v jakém mnozstvi by meéely byt vitaminy A, C, D, E v
prubéhu téhotenstvi suplementovany.

R.J. Sram 2022



