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Olovo

* Kontaminant v ZP —viudypFitomny
— Prirozeny
— Z antropogenni Cinnosti
e vodovodni trubky, natery, aditivum do benzinu

* Populace < potraviny, vzduch, puda, prach
— Déti « potraviny + puda + prach

* Toxicita — IARC 2006: sk 2A = pravdépodobny

karcinogen; kumulace v téle — kostra
— Chronicka —potencialni riziko pro lidské zdravi




* Hlavni cilovy organ — CNS
— Dospéli: vliv na

 zpracovani info a kratkodobou pamét, psychické problémy,
rucni zrucnost

* Pb v krvi: Tsystolick{/ krev. tlak, chronic. onemocnéni ledvin

— Déti: T zranitelnost vidi neurotoxicité Pb neZ u dosp.

b




‘\Opatfeni, posouzeni expozice

@\

— odstranéni Pb z laku, benzinu (r. 2000 zakaz),
plechovek, vodovodniho potrubi

* Legislativa EU:

— Nafrizeni EK 1881/2006 — max. limity v potravinach

* Limitni expozi¢ni hodnoty — vyvoj/zmény
— D¥ive — PTWI (JECFA/FAO/WHO): 25 ug/kg t.hm./tyd.

— EFSA 2010: neexistuje prah. davka pro urc. ucinky
na lid. organismus = limity referencni davky (BMDL)
pro 1% a 10% miru rizika



Hodnoceni miry rizika

* Margin of Exposure (MOoE): hrani¢ni expozice
naznacujici miru zdravotnich obav z pritomnosti urc. latky
v potravinach, aniz by bylo kvantifikovano riziko; mize pomoci
managerum rizik definovat pripadné kroky, aby expozice takovym
latkam byla udrzovana na co nejnizsi urovni

* EFSA CONTAM P. — kritické u&inky Pb pro HRA:
— u deéti - vyvojova neurotoxicita,

— u dospelych — nefrotoxicita, vliv na systolicky tlak &
* BMDL pro stanoveni MoE: &

— Déti:  BMDLy, = 0,5 ug / kg t.hm. / den. — neurotoxicita
— Dospéli: BMDL,; = 1,5 ug / kg t.hm. / den - nefrotoxicita
BMDL,, = 0,63 ug / kg t.hm. / den — KV systém



Jod

* Halogen — vyskyt: I, 103, 10~
— I, 103 - vSudypritomné (vyvreliny, ptdy)— zvétravani,
eroze, vylouzeni do povrch. vody, more
— 19— odpar do atmosféry, se srazkami { na zem

— = hromadéni v mor. organismech, absorpce ze zemé
rostlinami — spotreba bylozravci

e Zivina — nezbytnd pro savce, strukturalni a funkéni
prvek stitné zlazy = role v metabolismu (prinos
energie), v expresi genu (vliv na fyziologické f-ce —
embyogeneze, rust, vyvoj neurolog. a kognitivnich
funkci < kritické u déti)



Nedostatek jodu

* Hlavni zdroj: potraviny, voda

* Obavy védcu: v EU az 50 % novorozencu
nedosahne plného kognitivniho potencialu
z nedostatku | (v téhotenstvi T potieba —
nezaji$ténd béZnou stravou) = ¥ 1Q.

« Mirmé 4 1Q
— vliv na jedince = problémy s ucenim

— vliv na populaci = | ekonomické vykonnosti narodd



Hodnoceni dietdrni expozice /| |/
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* Adequate Intake(Al - EFSA, 2014) — omezene.

(pokud je stredni hodnota privodu v populacni skupiné vyssi nez Al,
pak Ize privod povazovat za adekvatni. V opacném pripadé nelze

hodnoceni provést).

* Estimated Average Requirements (EAR - USA IOM,
2001) — format vyhovuje pro dany ucel

* Tolerable Upper Intake Level (UL - EFSA, 2006 a
IOM, 2001).



Pb + I
vliv na vyvoj mozku
a kognitivni funkce

* Projevy:
— Problémy déti ve skole

* Uspéchy/neulspéchy v nadnarodnich porovndavacich testech

* Iniciativy:
— Péce, edukace téhotnych zen
— Legislativa + kontrola —kontaminanty (Pb)
— MKID (CR)— |
— Krakovska deklarace (EU)- grant EUthyroid —
definuje opatreni proti jodovému deficitu

@0
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EUthyroid




Pb + I
monitoring
dietarni expozice

e Sledovani trendu od r. 1994:

207.201)

Exposure doses : Lead (ug/kg b.w./day)
(modeks sccording tothe food guide pyramide)

25

Vysledky MDE 2016-2017: ‘
7\ Dietarni expozice | u populace: 15,7 %
VANRY PMTDI (0,017mg/kg t.hm./d wwo,res 776, 1985).
= _ . Dle Ul — nizka prevalence u déti

Exposure doses : lodine (ug/kg b.w./day)
(models accarding to the food guide pyramide)

| ——— Chidren 46 years —B— Aduit Women 18+ yesrs —A— AduitMen 16+ yesrs —— Okder people @+ yesrs —— PregnarcyrLacistion

Vysledky MDE 2016-2017 (dle MoE):

Dietarni expozice Pb u déti = negativni
efekt nelze vyloucit (pocet postizenych
déti zatim neni moziné odhadnout &% f i

Bl £ =) yes
5 *.
|
‘ ‘ T* Chiden &-6years —®— AdultWomen 19+ years —— Adut Men 18+ years —— Older peopke 60+ years —*— Pregnarcy A actation
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Monitoring dietarni expozice
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Monitoring dietarni expozice
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Monitoring dietarni expozice
Navazneé aktivity
Priklady ve vztahu k tématu

vyrobku ze zvéFin | HRA
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Studie obsahu nutrientu . N
v pokrmech ze SS <&'"

2015-2016
Davka olova v jednotlivych chodech obéda
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22 8 14 28 5 12 19 18 13 25 4 2 3 23 6 20 26 1 7 21 27 15 16 17 10 9 24 11

B polévka mmhl. chod napoj M@ doplnék —35% BMDL10 nefr. EFSA(2010)

18 % Skolnich jidelen dosahlo Ci prekrocilo referencni hodnotu pro
chronickou expozici zejména prispévkem z napojl. Jedna jidelna
dokonce v obédech presahla celodenni hodnotu. Jidelny mohou jen
dUsledné dbat na pouziti vhodnych nadob na ¢asto kysely ndpoj (kvalitni
nerez misto moznd méné kvalitnich smaltd) a stfidani surovin pro pfipravu
¢aju (pravé i bylinkové c¢aje), které mohou olovo obsahovat.




Privod jodu

skolnimi obédy
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= Polévka = Hlavni chod Napoj = Doplnék

«» Obsah jodu v jednotlivych chodech obéda_

Vyznamné zdroje:
Nejvétsi podil — hlavni

- f-- - - chod (55 %), nasledovala
polévka, napoj a doplnék.
Nejvyznamnéjsi zdroje
«««««««« jodu: kuchynska sul,

oA (EreA0na) pecivo, mléko, mlécné,

Hodnoceni privodu jodu:
VSechny skolni jidelny doporuceni 35 %
Al splnily.

P¥i 4 spotieby kuchyriské soli na
hodnotu doporuceni, snizil by se i
privod jodu na Zzadouci Uroven.

masné a rybi vyrobky.

Pri detailnéjsim pohledu je patrné, ze
dospivajici divky od 11 do 17 let

z ¢asti mohou trpét nedostatkem
jodu (skupina divek 11 - 14 letz6 %

a divky ve véku 15 — 17 let pak z 23%).
Naopak mala cast déti (asi 1%) od 4
do 10 let svym privodem jodu
prekracuji nejvyssi tolerovatelnou
hladinu (UL).
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> exposure

Trend dletarnl expozice Pb ve vztahu
k biomonitoringu a monitoringu ovzdusi

Downward trend in dietary exposure for the Czech population

EXPOSURE
DOSES
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www.tds-exposure.eu

Temporal trend in Pb
dietary exposure for
average person
(4-90 years) in the Czech
Republic
Multiple regression analysis

The model shows
decreasing trend:

Y= Bo + B1X
y=2.58-0.00127x

The model explains 52 % of
the variability in the data.



e8> exposure

Discussion

e The presumed cause of this downward trend: Implementation
of legislative measures at international/national level in order
to reduce exposure to lead (removing lead from paint, food cans, water
pipes and petrol) (EFSA, 2012)

* In the Czech Republic prohibition of marketing of leaded petrol by the
legislation since 1 January 2001

* Decreases in lead emissions throughout Europe: significant reduction in
lead levels in the environment (EFSA, 2010), significant reduction of
human exposure and mean blood lead levels (WHO, 2010)

e Similar decrease in the Czech biomonitoring data (lead concentration
in the blood) over years

* In adults: From 49 g/l (2000) to 23 pg/l (2009) in men; from 32 pg/I
(2000) to 14 pg/l1 (2009) in women (medians).

23.9.2015 www.tds-exposure.eu 18



> exposure

Concentration of Pb in blood of adults in years 1996 — 2009 (ug/l).
Based on about 400 blood samples.
Sampling in different regions in the Czech Republic.

Concentration in pg/l of blood
(mean values)
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Biomonitoring data: Lead

® Men

Women

1996

1997

1998

1999

2000

2001

2002

2003

2005

2007

2009

Men

45.8

36.6

43.4

42.3

49.1

40.5

34.4

355

353

33.6

244

Women

313

24.2

28.7

28.5

32.7

294

23

24.5

25.3

24.4

15.4

23.9.2015

www.tds-exposure.eu

Years
of biomonitoring

19



e8> exposure

Consumption of leaded and unleaded petrol in the Czech Republic
(1995 - 2002)

Consumption of leaded and unleaded motor gasoline in thousands of tonnes
100%
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e8> exposure

Concentration of lead in the air in years 1997 — 2014

Annual mean values of lead from stations measuring ambient air quality

60
estimated value of linear trend
y =-1,7397x+ 36,095
50 R#=0,7501
estimated value of exponential trend
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23.9.2015 www.tds-exposure.eu



Concetration of lead in blood

Relationship between dietary exposure and blood lead levels
Lead: TDS point estimate (average person aged 4 — 90 years)

60

50

40

20

10

0.15

0.2 0.25 0.3 0.35 0.4 0.45 0.5 0.55 0.6

Point estimate Dietary exposure to lead [pg/kg btw/day]

e Men ¢ Women

www.tds-exposure.eu 22



POCH] Grant EXPOsure of CHIldren

Individual food consumption data and

exposure assessment studies for children
Long-term dietary exposure tolead in young fhildren living in different Diléi cil:
European countries Odhad dlouhodobé dietarni expozice cca EtyFiceti

SCIENTIFIC REPORT submitted to EFSA

Prepared by Polly E. Boou'z Isabelle Sioen Hilko van der Voet®, Inge Huyb:echts Melissa

De NE\e Pilar Amiano®. Mikel Azpm Leif Busk®, Tue Christensen’. Annett Hilbig®. Tero rUZﬂ\I/m pOtraVina"fl'- ba rVivum prO dét' (1'10 rOkU) EU |IC|I
Hirvonen®, Stella I\mlloundal\l Lionel Lafay. Kirsi-Helena Liukkonen®. Joanna _+i / H H M

Moschandreas’, Stalo Papoutsou”, Lourdes Ribas-Barba'._Iiri Ruprich™ . Lluis Serra-Majem' . v 12 ti eerFl)Sk-yCI? zeImIChl harmonlzovat prIStup

Michael Tornaritis, Aida Turrini®. Maitane Urtizberea®, Eric Verger', Anna Westerlund®, k hOdnocer" d|eta rni expOZICe.

Kersting Mathilde®, Stefaan De Henauw®. Jacob D. van Klaveren™
LTI Y P i . ol i " 4.6. Conclusion and recommendations for future analysis
Affiliations: "RIKILT — Institute of Food Safety. Wageningen University and Research Centre,

The Netherlands: "Ghent University. Belgium: “Biometris. Wageningen University and
Research Centre, Wageningen, The Netherlands: ®public Health Division of Gipuzkoa,
Basque Country. Spain; *National Food Administration. Sweden: Technical University of
Denmark, Denmark: *Research Institute of Child Nutrition, Germany’ "Finnish Food Safety
Authority, Finland: *University of Crete. Greece : JAgence Frangaise de Sécurité Sanitaire des
Aliments (AFFSA). France: *Research and Education Institute of Child Health, Cyprus:
'Nutrition Research Foundation, Spain; “National Institute of Public Health, Czech Republic.
“National Institute for Research on Food and Nutrition (INRAN). Italy.

In this study. we calculated the long-term dietary exposure to lead in children for different
European countries and regions using the same lead concentration data and the same models
to assess the exposure. To establish this, the foods recorded in the different surveys were
categorised in a harmonised way. so that the consumption data could be linked to the lead
concentration levels. The results showed that the lead exposure differed between the
participating countries as well as between the different age groups. with higher lead exposures
in younger children. Furthermore. the exposure levels were relatively high in the younger
children resulting in exceedances of the daily equivalent of the PTWI at the 99% percentile
level of exposure.

To assess the long-term exposure to lead in European children, a model. such as the BBN
Abstract model. that corrects for the within-person variation is the preferred method to be used. The
OIM model only reflects the exposure during the duration of the food consumption survey

Long-term dletary e\posule to lead in chllcheu aged 1 up to 14 ye’us living in 12 different

concentrations in various food commoclmes Food consumpnon data were all cateooused 41 —
according to a harmonised system to allow for linkage with lead concentration data in a ;geo‘f"ag:[:lf:"[‘gg‘, has ?‘;g",zgu";d“é?: and adopted by the bodies ‘g:;ﬂz‘ff:lyb%‘ﬁxﬁx@) i ?ﬁ:"gﬂe‘;"g}":;g;
standardised way. Two different models were used for the calculations: the beta-binomial- agreement between the European Food Safety Authority and the author(s). The present d Isp plying with
E AR the transparency principle to which the European Food Safety Authority is subject. It may not be considered as an output
normal (BBN) model and the observed individual means (OIM) model. For both models the adopted by EFSA. EFSA reserves its rights, view and position as regards the issues addressed and the conclusions reached in
lower bound exposure ranged from 0.4 to 1.7 ng/kg bw per day for median consumers. For the preseat documant, without projucica ko the rights of the authors.
99th percentile consumers however the exposure differed between the two models with a which is more variable than the true long-term exposure. Another important advantage of the
lower bound exposure ranging from 0.7 to 4.1 ug/kg bw per day with the BBN model and 0.9 . BBN model is that it can model covariates. such as age. This is important when assessing the
to 7.9 ng/kg bw per day with the OIM model. Upper bound exposures were on average a exposure in children, because it is known that the exposure decreases with age. as shown for
factor 1.8 higher for both models. Exposures on a body weight basis were higher in younger lead in this report. Ignoring the effect of age on the exposure when present may result in
compared to older children. To assess the long-term exposure to lead in European children. a imprecise estimates of exposure and thus to wrong conclusions. However, models that correct
model. such as the BBN model. that corrects for the within-person variation is the preferred for the within-person variation can only be used when the condition of normality of the
method to be used. The OIM method results in an overestimation of the percentage of the transformed positive daily exposure distribution is met. This should always be checked when
population exceeding a provisional tolerable weekly intake which is of relevance for risk using these models to assess the long-term exposure to food chemicals.
management decisions. Due to the uncertainties related to the lead exposure assessment presented here (section 4.6).

the exposure results should be interpreted with caution and do not necessarily represent the
intake of lead at the national level. We recommend refining the risk assessment of the dietary
exposure to lead in young children in European countries by:

! EFSA-Q-2009-00837. Accepted for Publication on 5 May 2010.
2 Current affiliation is “National Institute of Public Health and the Environment (RIVM), Bilthoven, The Netherlands’.

Gaining insight in the grouping of the analysed commodities in the different food groups. and

The present d duced and adopted by the bodies identified above as author(s). In accordance with to improve consequently the linkage between food consumed and analysed:

Article 36 of Regulation (EC) No 178’2002 this task has been carried out exclusively by the author(s) in the context of a e e . - . .

grant ag the European Food Safety Authority and the author(s) The present document is published Gaining insight in the representativity of the lead concentration data used in the assessment to
complying with the transparency principle to which the European Food Safety Authority is subject. It may not be considered assess the national exposures to lead:

as an output adopted by EFSA. EFSA reserves its rights, view and position as regards the issues addressed and the

conclusions reached in the present document, without prejudice o the rights of the authors. Developing a long-term model that can deal with non-normally distributed transformed

positive exposure distributions, including cofactor and covariable analysis.
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Hodnoceni zdravotnich rizik (HRA)

STRUCTURE OF RISK ANALYSIS |

Risk assessment /£ Rlsk management
* Hazard identification * Risk avaluation
I

« Hazard cha racleﬂz tion ' Opllon assessment
* Exposure assessment Opllo Implementation

Q\a cteriz tion * Monitoring & review

: Risk communication |
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* SVS (2010)—uredni kontroly masa a vyrobk( ze zvéfiny

— pripady opakovaného zvyseni hodnot, respektive extrémné
vysokych hodnot olova ve ,,zvéfinovém orezu a ve vyrobcich ze
zveriny” (napr. salam nebo klobasa z jeleniho masa)

» Pozadavek na SZU

— Zhodnotit zdravotni riziko obsahu olova v mase a vyrobcich ze
zveriny z hlediska dopadu na zdravi konecného spotrebitele.

— Stanovit doporucujici hodnoty pro ucely omezeni uvadeéeni
nebezpeénych produktd se zvydenym obsahem olova na trh v CR




HRA — Pb ve zvériné

e Zavéry analyzy dostupnych dat o obsahu olova
ve zvérine:

— Neposkozena svalovina zvéfiny, = ne >0,1 mg/kg
cerstvé hm.

— Poékozend svalovina vstfelem = Tkontaminace Pb,

* zejména u drobné zvére, >0,1 mg/kg Cerstvé
hmotnosti

— Extrémni hodnoty obsahu olova = poskozeni tkani
Pb broky nebo jednotnymi strelami, ne prirozena
kontaminace tkani zvére potravnim retézcem
(vyloucit i zcela nelze bez znalosti dalSich parametru



Zavéry hodnoceni expozice olovu v CR/EU
(2010) QY o

 ,Pozadi“ expozice olovu v CR (tj. bez pFispévku ze zvéFiny)
u malych déti bohuzel jiz presahuje nove doporuceny
toxikologicky limit BMDLO1 = 0,5 ug Pb/kg.t.hm./den.

* U dospélych osob je expozicni davka odhadovana tésne
pod tuto hranici.

* V populaci CR je pfiblizné 5% osob s expozici pfesahujici
BMDLO1.

e V této sub-populaci se zvysenou expozicni davkou jsou
predevsim malé déti.



Charakterizace zdravotniho rizika

Dle noveé stanoveného toxikologického referencniho limitu
pro Pb (BMDLO1) a expozicni pozadi pro populaci déti a
celé populace CR, neni zietelny zadny padny davod pro
zvysovani ,tolerance obsahu olova“ pro jakykoli masny
vyrobek. .-

* Doporuceni (ze zavérd pro management rizik): i _!l; 4

— Dbat na spravny postupu pri zpracovani zveriny
s cilem snizit pripadnou zvysenou expozici olovem
(zejména pernaté zvere). = rychlejsi zpracovani
suroviny po uloveni a odstranéni silné poskozenych
casti svaloviny a organu.



Ve spolupraci
se SVS odbér
13 zvirat/
vzorkU

=64 vzorkU
pro analyzu
(AAS)

ering
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Vzorek Popis vzorku CEV X SDX
[ug/kg] | [ug/kd]
PRASE DIVOKE 4 vstiel zona 1 K4-1-A-1 | 1279666] 111043
vstiel zona 2 K4-1-A-2 115647 18584
vstel zona 3 K4-1-A-3 1355 19,1
Cista svalovina K4-1-B 16,9 0,84
jatra K4-1-C 154 9,2
BAZANT 3 & vstrel B3-1-A 149 1,95
Cista svalovina B3-1-B 28,1 1,88
jatra B3-1-C 425 5,32
srdce B3-1-D 175 3,04
krvava svalovina B3-2-A 3602 200
ZAJiC POLNi 2 vstiel zona 1 72-1-A-1 163136 768
vstiel zona 2 Z2-1-A-2 27893 718
vstiel zona 3 Z22-1-A-3 5286 83,9
Cista svalovina 22-1-B 519 15,0
jatra 22-1-C 982 10,9




Zavery?
* Jak jsme na tom? s expozici olovu a jodu?
— Ne uplné spatne, ALE:

e Je treba dbat napr. na:

— dodrZovani opatfeni pro eliminaci Pb z ZP

— dodrzovani maximalnich, legislativné danych limitu a
jejich kontrolu

— spravny postup pri zpracovani zveriny
— vhodné nadoby/nadobi pro pfipravu ndpojd ve SS
— spravny vybér druhu caju a jejich stridani



Zavery?
e Jak jsme na tom? s expozici olovu a jodu?
— Ne uplné spatne, ALE:

e Je treba dbat na:

— systematické sledovani dietarni expozice/jodurie

— stabilizaci hladiny jodu v mléce — hlavnim expozicnim
zdroji jodu pro déti

— snizeni mnozstvi soli pfi vyrobé/pripravé

potravin/pokrm(




Zavery?
e Jak jsme na tom? s expozici olovu a jodu?

(také ovliviuji vykon naroda)(gzm

— Ne uplné spatne, ALE:

* Je treba dbat (ve vztahu ke kondici a intelektu
budoucich generaci) na:
- vychovu/edukaci, péci o téhotné zeny
( jidelni¢ek = dostatedné

mnozstvi |, minimum Pb,
pohyb....




Déekuji Vam za pozornost




