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KO% ov® sl ovs§
chemi ck® | 8§tkyp, gexpon®bOwdsrk@s tpzenidagct mT, st
endokrinn® rozrugovale

Zamerania-di agn- zy

Spektr um -oobezitmaaperni2drugen® ochoreni a, met abol i
nervov®ho syst ®mu (vr §tiarmuen i tsd @k d o vslycsht ® riw,r
reproduk| n®ho syst ®mu, onlksipogiat kh®porchkyh od ie o v
neurobehavior8lneho vivoja

Zoznam Kratiek

1-OHP 1 hydroxypyr ®n

As ar z®n

ATSDR Agent Yar a pr er dpixstckr® dharklyb a( Ac
Substances and Disease Registry)

Cd kadmium

Cr chr - m

L R Lesk8 republi ka

DDE Dichl -rdifenyldichl - -retyl ®n

DDT Dichl -rdifenyltrichl - -ret§8n

DINCH diizononylester kyseliny Z-c y k| ohex 8ndi kar box

DNA deoxyribonukl eov8 kyselina

EFSA Eur - psky %rad pre bezpelnosS p
Authority)

ED Eur - pska %Yni a

HBM OQudskl biomonitoring (human bi

HCB hexachl - rbenz®n

Hg ortus

HCH hexachl -rcykl ohex§8n

HPLC vysoko%l inn8 kvapalinov8 chrom
chromatography)

HRGC vysokorozligovacia plynovs8 chr
chromatography)

HRMS vysokorobmoggowvatn8 spektrometr
spectrometry)

IARC Medzing§rodn§8 agent%ra na vIsku
Research on Cancer)

ICP/MS hmot nostng8 9 malktkr] cmme tvriiaaz amnnou p

IPCS Medzingrodnl pbegpamnobémi ¢ketf
on Chemical Safety)

KVCH Kardiovaskul 8rne choroby

MeHg metylortus

MS/MS tandemov8 hmotnostn8 spektr ome

NEHAPV Akl nT pl &§n pr e zgdirvaovtine® opbryovsattree(



Environmental Health ActioRlan V)

Ni nikel

OCP organochl -rovan® pestic2dy
OOPP osobn® ochrann® pracovn® pom!c
PAU polycyklick® aromatick® uhOovo
Pb olovo

PCB polychl  -rovan® bifenyly

POP perzistentn® organick® pol utan
PrFUK Pr2rodovedeck8Kbakuksk®hoOni ver z
PVC polyvinylchlorid

RfD Referen| n8 d8vka (Reference Do
RBbVZ |IRegion8l ny %Yr ad ver e]j nBamskej Bystici a
SR Slovensk8 republika

TDI TolerovateOnl dennl pr2jem (To
TK Tlak krvi

UKF Uni verzita KonBitreant?2na Filozof

USEPA Agent Y%ra USA pre ochranu g¢givot
Environmental Protection Agency)
USA Spojen® gts8ty americk®

Vymedzeniez § k | a gajnioe h

Expoz2ci a cyh je rhontakt erganizm@ sk e mi c ko u | 8t kou ces
der m8l nou, inhalalnou alebo injek|lnou.
Prenat §j By vdiiveofirgdiehon ar od e n 2 m.
Endokrinngedmechpoi amus % inku niektorlTch ¢
prostredn?cgtowmkiimgGesagrg@nk rai nn®ho syst ®mu.
Kompetencie

Vr 8§mci reali z8ci e OQudsk®ho bi omonitoringu
interdisciplin8rna spolupr8ca odborn2kov:

- Odbor nédlxliasv i p aneah &Il -neij e ekeoppmPpirkagveal i & 8ci a

medi 81 nej kampane pred; spudpeanvym m8do8h®

adi semin8cia visledkov n8rodn®ho HBM

- Odborn2ci zma aeitmdswdeni e eticklch krit®r

na n8rodnej Yar ovn

- Regi om§linreik ol--ogovenie an §bor t ehorterdic-hneyi enysvw e

viznamu ircér ddrmsmi HEM

- Region8l ni vgeobedadst -Inglb®ariolldl e hr ke t- na v

prostredn2ctvom &olmuwne rki®adii idvajss vraotd i el noi ve,
ich Yai&@&sednom HBM

v |

- Sestry-vyplnenie informkha®h®hot/dibaatammidkge rsc
alebo rodilmi dieSa%$a; uludlbrel ctvehe ztnhleah k§ive
- Pracovnzci bi ochemirckdic-hnslphmaroata-nrie2 ow ok
bi ol ogi ck®ho mater i 8nhoul u( alcieknvtortiofvuagn8icei ak rky



z2skania krvn®lzonra®@rea, eoxvzalre reike [kaeha / kr vn
uskl adnenie do odvozu do analytick®ho | abc
- Labor at - diagnosticianalytici na BS8RRDVZSZU, PiF UK a UKF

-r eal cheBiadlicahnal T zbvbbdboigek k®ho materi §l u

- Verejnz zdr dew@Bmdlbor n2ci na environment
na DPYRRDV/MBZU - managme&ntodn®hoprHBM av a podKk.l
pre spolupracuj %ce zIlogky, koordin8cia, i1
aktualiz8cie prioritnich chemicklch | 8tok

- Odbornzci naaspragbaansei kiUsl edkov n8§rodn®}
- Techni ck? -tanspottoivoni?ccgi ck ®po dpatr e®i &lka i ai ty
- Gkol sk2 zdravotn2ci

- Gkolsk2 psychol -govi a

Koordinalnl “Wtvar pre zavedenie Oudsk®ho b
predstmedxiarSezor t mBa croivand§i pre MZI BR,nak bod8& masS

of i ci 8lmiynidsttata¥tz d (padpovatvn8 ko vea ISR 355/ 2007 Z.
skupina buldleerdw gjeem&nat | i vich riadiacich pr a
pr2prave HBM na n8rodnej Yar ovni Z &SR, na jo
PVASR, RbVZ BiEUK,BKZ:lNi,tra).PloradnT orgs8n medzirezo
pracovnej skupinybude zast %pebl askpekbomunikal nej , | 0 ¢
technickej, epidemiologi ckleggi dladbtorwaneijr.nej,

Cel koovoi dk n8ci u a realiz8ciu prevent2vneho
zdravot podtpwa os rezWNakoOkpkoj et waravie vIsl
rozhodnut? nad r8mec zdravotnej starostl i vos
fakto r y vr 8t ane znelisten®ho gi vot n®ho prost
aupl at RovaS pr2stup AZdN&vliedw® wern&kicd oempd
vygadovaS medzivrsepzoolrutparh§vciprr #ssmeurpt 81 nym rezor

hopod8&rstva, rezortomzdoppopamvpldowbspadBysava.
bvod

Faktory §i vot n®ho prostredia vvgisuatnreo mc hpermd sctkrl e dr
medzi z8kl adn® determkpantygi zdOadshkejl | pupil

| 8t kam gi vwmstrad@dfso ost redn2ctvom vodyprodubtovz du gi a
dennej spotrehym! e maS za n8sl edok zvidgeaw®tmi zihk a o
- napr. metabolickTch, reproduk!| nTch, onkol c
kardiovaski | 8§ r nych a respi§wail sl @aht io cmareeyvéreniec k e j
“wlinoepl anej prevencie zameranej na uveden®
Yar ovoni je nevyhnutn® zistis§, do akej mi ery
chemickT makteak@mskupiny popul 8ci e SsYs najzr
vybranTch chemudlskom lo§jtegh im§msel eaddn® riegeni
prevent2vnym opatricikgenvizomi k a gne gk®he spektra
dospievaniaa e s kprrodlukt 2vnom veku ¢givot a.

Dl egitl nN8stroj pre sledovanie zp®sfadge oby



predstavujefOu d s k T b i ol o gHBMk=Thumaro biomonitoririg)n tgda stanovenie
koncentr8cie chemicklch | 8tok alebo ich met
| loveka (krv, mol, poddVehs#d®  mHB®RKkpe, viasyoh:t
mogn® cesty e X p oozr28clineu, d ainnehjal la § n Kie der m8I1 nu
az8§rov@gRecijfi ck® jedm@rm&preri sbzlByelnu schopno
met abol elziomiarSowasS.

Dobr § mmnahkkohj EngcidpydBMjeug zavedenou s¥%l asSo
prevent ?2vnymir v & R{tNieurtetc k u , Franc%asnkive kt Bel gh
severskilch k r aj inapg cvlSA,K am anbe , EDJ u gwnJagonskiK - r e i
(Pr2ll).Waechzsawnhi edl i HBM pre wybaam®kbchdeai ak¢
v | 8 d yrokuwXP94yW e me c k @0. rakgch.Ma Slovensks Y40 bl a st i HBM dos
l en |iastk&kwo®cehnshr&dky ovybr &l mdterskomxmliekuk T ¢ h |
avmo | i , z2skan® prostr edrm?etvvadgmev edanek lam® mre
kontami nov,ian®t corb®@ aséri egemezSRna ue ) eelmd g M® n .
podkl adoch vypracovaS prevent?2vn&rokuR@l®r eni a
Slovensi republikas c hilm Ak TPl §n pre ¢givetn®vipeosbyedt e
(NEHAPV.).Jednou z pri or i tbruldeeh SoRb lva satk?| ,n okt oprl €§jn es
dl hodobom horizonte venovaS je AZavedenie nt
vSl ovenskej] republikehd

PredkladanT odpor % anl n8vzohspat em&boinc ireh e
aoriginglnych vededkivamtpilibhi k&aociemzovapi § W
medzingrodnilch v eadagekn Mét aangt lozbyhcais?tsi vOudsKk
bi omonitoringu zriedkav®. Randomi z ooblash ® k on
HBM realizovan®, nakoOko ten® oz alylpabjekoviaei 2 |
do kateg-ri2 expoz2ciampgp®Pomeg8poepc?tiodudsk
chemi ckT c prostre@iaVkiasth ua [vast i zdr avOu cd lkcal Sdgigim d o
zexpoz2ci e chemickim | 8tkam sa reali zuj e p
epi demi ol ogVMaokéedbnigehds %%yvi sl ostiach, hodnot e
vkl inicklTch gt¥%di 8chpr 2npiaedej ehodpbi kopadat ezQinr @

zexpoz2cie chemickIm | 8tkam.

ousgkT bi omojnéh@rvihgnam

Vs¥%l asnosti je uypgeobazmie dklcepemivaal fakt,
m: ge predstavovaS rizikovli faktor pre zdravi
vedeck® gt ¥di e, ktor® hodnotil exp@z2ciu
zdravotn® dopady. Jednoznalnim z8verom | e, (

ovpl yvRuj % v zni kmentaadbvo8l hiyc, k Tonditetzpistpyéicdhc hu ( Ne whb
2010; TanP ®r onar d a k-B®ron&mWdl1a Kahg, 20nd 5 ; Sor
aLi nd, 2018) , n8rast onk ol &oy,i201K;TRodyersdaol.h or e n 2
2018) , st Yapaj Yci t rgeinedn n(eNoolroddknaops t a knalg.ov &C
Benjamin a kol., 2017, Sifakis a kol., 2017; Piazarlaanetz, 2019), gpk o deni e ner vo
syst ®mu, neurobehavior 8l nalhad i wimuo jua daet ¢z r(iSk
20109; Al os man a kol ., 201 @ pad. (Rakrkolc BOP8; i mu n i



HertzPicciotto akol., 2008; Jusko kol., 2016). Pre vytvorei e Yl cielanej @revergie

zamer anej na uveden® multifaktori 8l ne ochor
do akej miery je slovensksS8 popul cakdaow®st a
skupiny popul 8cie s¥% najzraniteOnejgie.

ZhOadpwslkiati ck®ho kontextu je kO¥ ov® prist ¥%p
WHO ( WHO/ EURO) k podp2saniu Ostravskej dekl
ojJi votnom zpdroasXfrtavhzvea v roku 2017. Ostravsks

7 n®ho Wsilia |lensklommsgangeove WHOBaESRO pr i
environment 8vikenexteopolitkg Zdeavie 2820 Agendy TUR 2030. Jednou

zpri or 2t je Aminimaliz8cia nepriaznivlich
a @gi waotors®redi e: nahraden2m nebezpelnlch ch
vr 8tane nechemicklch; Zni govanie vystavenia
najmd polas skor®ho vivoj a; Posil nenie kapac

porozumieS vystaveniu Oud2 W inkom chemickT ¢
A podOa potreby uplatni S z8sadu predbegnej o

Na n8§rodnej Stipvenskéjpl oepublike viznamnlm m?
pfnu pre ¢givordPawirosbbgdate@ov SR (NEHAP
a to uznesen2moku8§®W1SR VedBow z prioritnlec
v aklnom pl8ne v nasleduj com dl hodobom hor
programu Oudsk®h®&| bvemekejoriepabl| Vesfiat Elge h k
rokoch sa potvrdil vizemamnaddBrM®hak on §isd irtoq lan ¢
expoz2ciu®a®uaenri e hodarhetmd rcikd @iriodsi§krae ki2kol.( Anger
2007; Angerer &ol., 2011).V| asn§ detekcia vybr aOuldeshk o mh e n
organizme @ e j n8sl edn® riegenie je najlepg?m pre
girok®ho spektra ochmes lepnreo dpuoklta2zsv ndoons pvieekvua ngiiav

Vihodou HBM | e z2skani e i nform8ci 2 o] aktu
(biologicky relevantng8 d8vka), ktor8 mtge |
asplsobov absorpciecéagregpivanBnéxpoaktiaGlT
prilom beri eme do Yav ahy gpeci fick® <charakt
a eliming§cia danej | 8t ky) . HBM teda predst
Kkompl exnost.i hodnoteni a expozzcie chemickTn
azo vgetklch zlogiek ¢givotn®ho prostredia.
skup2n znelisSuj%cim | §tkam, HBM | asto pos
kvantitat2vne stanovenie kontamin8cie zl ogi
(Angerer &ol., 2007; Exley &ol., 2015; Reynderskao | . , 2017) ,r ep8rlenteo g e
zaSagenie organi zmMnoh@®michlon ck ® K&u ky sa v
vn2zkych koncentr8ci §ch, ale maj¥% sc8opabssS
vysok§8 komuemrstkrognc ioa gani zme. NakoOko sa nepr.i
n a zdravi e mt g e prejavi S I en vtedy, keN |

exponovtedyj e preuk8zani e expozz2cie rozhoduj
zdrwm ot n®ho rizi ka.



HBM umogRuje pre konkr®tnu chemick¥% | 8§tku s
faktory ¢givotn®hoex@tolzPw i jtriiesymw ivieEpkesg iYdctec kKk® 1 i :
skuping Je dllegitTm n8§str o] otng |nmay dphoadegpootrnul cthv oprok
pretoge poskytuje dil egiatk®& u&vmeijt i teaxtp?ovzn?ec i i
environment 8l nym zagé o grSafjiYawk onm | 18d klaong e n 2 t
agovislednlich zdravotvnni2enhav d é {8& d @cohy 0 & i hodn
xenobiotik8&8m. Je tieg dilegitim n8strojom n
opatren?z.

HBM umogRuje poropopahiSei $@aztT kalekpoz2cie aj

tejto expoz2cie, identifik8ciudzwli§g3 ediottIni®
apod.) apriame gor esnej gi e zhodnotpermpiud 8o il o e rBita nrei
variability ve x p o aBsarpcii, metabolizmeral c h|l o st i e X kr ®ngeer c h e mi

akol., 2011; Schoetemskol., 2012).

Dl egitim vistupomn8iBoMinjiehodwedademring nTch ho
popul S§taeomaenie | imitnlch zdmvin?! Refexmporl2Pre® eh o
expoz?2cie pre popul 8ciu prekisvtaejuj Ssachachgde
(obvykle 95 %) popul 8§cie a umogRuj % porovnaS expo
podskegponzsdciou vgeobeckaleZ007popul 8ci e (Schul z

Vistupys¥HBdM | egi tT mkpmdki &8 c mu p z dwearveojt mad scho ur
ktor§8 sa st8lpe2vomnogBufhamvok nom Ip§tock r ed?
nepriazniv® d!sledky na zdraviteej tDoo sd lulpatsiS
napomt!cs$S verejnost. pri rozhodovan? Zzamer a
alebonazmenust r avocvieenfom szn2gi S na individu8lnej
| 8tkam z prostredia.

VistupyzaHBMen® n av Tksd nekdrk®@tdnbyvcahn e j popul 8ci e

ajgvambul anci 8ch praPbrakhcthchek8ravia pri RD
sot 8 z kabawami avoje zdraviea dr avi e svojich det 2, obr ace
vh2Zman2m vol i ¢ivwgtmu®neud npovpiaswd upgeldi uednoznal n@

smeruptterkeni shoyvec8tebiBu.

Viber vekovIiEBBM skup2n pre
Environment 8l na expoz2cia chemicklpmpuB€kaim.
Charakteristika |poodssak utpPlna propad i§eli ree | zranit

status, ¢givotnlT gtlTl podpat padbebhnep, colehn@oakt
faktory, vek, pohl avi e, pol y moYdbaij diokicite @ ] e
konkr ®t niyckl cchhelm§t ok, mt ge viraznexpopPygvRo

chemi ckT nprlc8sttkraemd2y ( EPA, 2019) .

Vpopul 8ci i je viacero podskup?2n, ktor ® s v
vi§tane expoz2cie chemicdelando§telsazmnakdsa nz @§ ra
kedysi mysl el o, l en tzv. Azmengewmr2lii t 8§ ms p e



charakteristi kami, keov®rioomenoBi aymnf maveyg

Landrigan&k ol ., 2004; EPAni ld®Ro: D*vodov | e
- Det i m:gu maS vyggivw/imoaki ml fuukeapom?2 oirt
vporovdaspebou popul 8ciou, napr.

- prij2maj¥% vidtcheplayimrekmal|dtne hrua, vh mot n

- ich sptsob expomtedgemevsaopohgbony via

maj ¥s v2| gPp?! doenX takrti ® i apovrshov pakobecétvo m  z

vinteri ®r i + d 8rvtazjn/e soib jtdeslowtybeh@voarnkdy a

- ich dychov§8 z-napojreo vpdoalspeesn§nini ggi e v

- prij2nrdi®l ne mnogstvs§ Y by roar mdlmspBlou ot r a

popul 8ciou (napr. viac mlieka a ovoci a)
- Deti-predovgetkim pol asbitdiebs8| pewvd chil mejsa aa o
maj % rozdielnu schogphaoa$dvaet ahe@miveasn®a S §a

s dospel T mi

- Detivdojl enskom veku s¥% vystaven®doypegl &€ mu
aggvd* sl edku ich vysoko %l innej gastrointesH
homeost §zy a detoxi kalnlTch mecthlampioziaci.e
chemickim I §tkam je pre dojlat§ mater sk® r

- Organizmus gdigel$adtvd g ar ob2 oveOa viac cit
environment §lmlyacsh [rakrn atr®lvnehPv e @mdobi ahider

vivoju o rEqayo iaz Imaud j e citliv® voli pltsobe
rozrugovalov a aj rel at2vnepomsaln®tABrhemroyn ¢
z8vagn® zdravotn® n8sledky. Navyge, vIivo]
alebo pOW%Wca, inpehasvaikop®ko apaugtnat 8§l neho
- DetibvporovdaspebI mi, maj¥% predat $ emb@@&dwvimaacnai
viac | asu na vivoj ochorenia akokwoedkdie

gt 8di §ch vivoj a.

Ochrana zdrav®hadwvimvipne dadtrzjajteOndklS Oudsk ®

di eSa&a misc kT mi | 8t kami sa deje egte pred n
(Soechitram &ol., 2004; Park &ol., 2008; Pan & o | . , 200 %ol.,, 2P1BtFargso v 8§ a
akol., 2015; Iszatt &ol., 2015;Zhang &k o | . 2018) a n8sledne pros
mlieka (Landrigan &ol., 1998; Landrigammkol., 2004; Yu &ol., 2007; Lancz &ol., 2015;

Jusko &k o | . 2016 ; PalkoVi | o281 Mproxsikoedh &th Hlan & x
chemt kT m | Ptriosmredi a samm@&lvlamid oo cshYovriesnui asni ,
aal ergicklch ochorenz, rakoviny (1 ARC, 2013)

Park akol., 2009;Pal kovi | ov §ol. MWL6:G ;v kahr\2816; Sharma kol.,
2019) apor Yach endokr i nn ®Ragan, 2003, tUBrolu StapliRamy 2004; a
Langer &ol., 2007; Newbold, 2010; Delvaux kal., 2014; Trasande kol., 2015;
VeigaLopez akol., 2018; Buha &ol., 2018).

Mnoh® HBM na n EdDoalpwe.] WirBe/ngi ooka) e@ay Vicaksoki
HBM detivl o naj skor gomvyt 8t rnoorsdénsi eaichamatky (krv

tehotnej geny, nPulpod mé kma e ke w®uamil clekoysakej
ati eg mognostihoslloddo vaayS dioc hd odskoell .o,st 2 0 I S)c.h o ¢



novorodeneckTch kohort maj ¥% z8roveR veOkl
medzi expoz2tiBwag dchemi okemj st akoh,n01l)).Gah Hloeaben
citlivou détiuvpgiknod s velal i adolescent) ktorTch expozzc
znelisteni ektprroost z @idp ke R vegt e niliee gvepl iyeimen
doch&8dzanzme, dos Soh@wanccloomnI m Pocpted &d2 mopul §
vieproduRlodmkta2vnom vekuwmojue pirée omdu os bwpan
expoz2cie dospel ®ho gholotn®B61H)t.T | Na (Bcbbeij
popul 8cia mtge maS virazne odlign¥% expoz2ci
vyggi ehoprveaekwgene] pol yhbsbedkty,zmahenegj \
ment §lfnyzihckal ch funkci 2 (EPA, 2019).

Stanovenie p i o r _ietcihze§mwiic kT ¢ h | Stmak zpgkel aHBM v8hy d
(Referenciev Pr 2 | |02t e

Kri tp@rei & ar adeni e ¢ h e(mwcclclgoviEPA 2§190 k do HBM

- predpoklade x poz 2?2 c ®k§tvee dee c&kx po,z2 ci | popul 8ci e

- z8vagnos&vot nl cenx pdoozp2acdioey  z

- dostummas §ticklich met-d na n8rodnej Yrovni
- dostupwmod® ®ho biomarkera expoz2cie

- dostuprows$ek biologick®ho materi §l.u/ mognos

TOXI1 CK&VY

Ar z®n-2(mlestpvz ozname prioritnich nebezpelnlch |
Viskyt-/[prdrrojdzene v ptde a hornin§ch, naj m?2
me N al e bEox pwlzwa -g eldllowve k @i t nou vodou al ebo v
udet 2 aj pogit?2m | iOaus vooghnizeek v pIr gqgichar \ay Ip4ldeyn §
vpricbehni ekoOklTch dn2, | asS anorgani ck®ho As m
2007a).

Zdravotn®ddomaldye na ehpadadeniaazsravie

- reproduki w@j oav §- vilesxkiyai tvar odenT ch chib (FAC
a Kim, 2015; Miltona kol, 2 005) ; vyggie riziko spont 8n
mRt veho dniiegSgoSwa, pisr odnouvy ggmou n onsoSvoour o dae n
a dojlenskou YnakolR01§Sou ( Quansah

- neurotoxicita-c hr oni ck 8 e adplesceAtarin@udebehavigr 8l ne
napr . ni ggiaekol!l,Q 2(0TlcAl)i;nsprenapl8ywnwa naxp @z 20
vpredgkol skom akelk201)( Hamadani

- vivoyplyv na veOkoafl pl ecdd2pKir pematgri as S
aobvodhlavydr udn2 ka pri @akalr20@en?2 ( Rahman

- karcinogenita-k ar ci nog®n skupiny 1 | ARC; rakovina
(IARC, 2012, 2014)

- hepatotoxicita - ( NRC, 2001) chroni ck§8 alka,p2816);, t 2 d a
chol est §z aZavgléh&kal, 1) d e z

- nefrotoxicita-vy ggi e r i zigko nteulud|8§rnreq|jatal,20ll)nkci e
vzSaahl bsimi nY%riou,“umpt oboosiSo¥%r inoau cahr oni ck ®
(Zhenga kol, 2015)



http://www.cdc.gov/

- diabetesaobezita-abnor m8I ny met abol i zmu(BAOGYVMHO,k - z vy,

2011)
- kardi ovaskul-@hngnisgyls & Bypettenpia (Rahmaa kol, 1999)
ain® KVCH (Chowdhury a kol 2018; NRC, 2001) ; VYyggi e

(Burroughs PefTa aa Kelp 1999; mssidaa kal0,1 7 1 9 9r®x)a;i Vv z
medzi prenat Slkmowu a postnat 8§l novuggexpdeEKeiwu
(Hawkeswortha kol.,, 2012)

- respiral nZin2sgyesnt&®nvi t § | cheat %k aefaa kolt 2015p O¥%c u

Olovo (Pb)-2.miestovz o zname prioritnich nebezpelnlch I
Viskyt-vmdnaj osti spaOovanie padh&xpatz®ioabéhpb?
-prostredn2ctvom potrav?2sn,argicthn edjo mocdy) (an aeporo
kont ami novan®ho prachu (naj ma ma |-®restie t 1 ) 4
cez placentu; prestup.GCswzorganizmead roie nrcev rmd k & jk Y40
expoz2ciiddospmbaj mhdati vyggiu koncentr §ciu
pogit®h®w MmMbogDBtOva Pb, ktorp| ®dhodddtoarr&k ado | &
niekoOkTch tTgdRov vyl %l éefizthj enot oobbietlBRE Is
expoz?2-chirao Ml enileosntaijant®h.v LasS Pb ulogen®ho
uvoORova$S do-rkaprn.®hpoo |oaase litwejhloe reinas,t vpao z | o me n 2

Zdravotn®ddomaldye na ehpPadadeniaazsravie:
- neurotoxicita (Baeyensa kol, 2014)
- deti-spomalenie ment&8lneho vivoj a, ni ggi e
moz gu, ment 8l na retard8ci a, probl ®my s
ADHD (Donzellia kol, 2019,
- dosp-lo2gkodeni e zmysl ovTichslarcch§noav k(ozghma rt

f u n KSamdérsa kol 2009) ; pokles inteligencie
spracovania podnet u, pproesmenbalaah]| 3th
motori ky, viskyt degenerat2zvnych zmien

vyggie rizikonwvyaejkoheanokyn kogni-t2vne
priestorov® def i cfi-thyi;e,h Yazakmtsits g c id8d pnree ss |x
kol., 2014; Reuben, 2018).
- vivoj toxicBa - pred| asn® narodenie alebo niggi
(Berkowitza kol, 2006; GonzaleZossioa kol, 1997; Nyea kol, 2016)

- karcinogenita - pot enci 8l ny karci nog®n pre |l ovek
+ anorganick® zI| Y|l eniny Pb pravdepodobne
(IARC, 2006)

- nefrotoxicita (Ekonga kol, 20086,

- imunotoxicita az § p-azlvi geni e hl ad2n z8palovich medi
i muni tn®ho syst ®mu, toxick® pltsobenie na
a molovi systa®m20lBoskabady

- kardi ovas«wys &®mMyggi e ri z-ikor oK¥CH a chor obe
(Chowdhurya kol. 2018) , mozgovs8 pr2hoda -Acierochor e
a kol, 2007); hypertenzia (Nav#sc i en a kol . |, 2007) , mogn® :



tehotnlch ¢gien prelsarkélz,ke01lelx)poze¢ gl yv (Rb
enzymatick® reakcie kritick® pri synt®ze I

OrtuS-3qmestpvzozname prioritnich nebezpelnich I
VI s kdidietprirodzenl vigkywywtchv fprogtched2mev al i ck
ortuS a anorganick§8 ortus. Najbegnejgia or
= metyl ortus$ ( Me Hg) mkroorgarizmane. E xppr oozd?uckioav a h § 0\
-pot enci 8elxnpyo z2Zcdricej met al i ckej -Hagmapgrge88 moy ®o0 lzad
vipKkeel §gStehot n®®geny, deti do 3 (6) roko
obliliek, s hypersenzit?2vnou-stravabohagtnargby, od p o v
m2kkl e @mbesk® cicavce (veOrkyobnyt,a miunloevnaen,T cche |
+ bioakumul §cia MeHg v potravinovom reSazci
- prechod cez placentu koncentr Bciwve MeBduvm!gor dwrSan@y (
smatkou (Kajivara a kol, 1996 Jedrychowskia kol, 2007 ) ; -dojpranafdi ck§g I
aMeHg prostredn2ctvom. Osadt wgaikn®h o d Ind H rekktai e v 1 p
metalickej Hg- asi80% pri amo z pO%c do krvn®ho obehu +

tela wwo&tganea obliliek. Val gina absorbovane
astolicou, | as$S osba imkEwzdgh dMdeHgavdlibSorvm® vstreb§
gastrointesting8¥%ny mot g atltadhks (ldgit u bigkekod o  mo ;
met al | akksvmblggu premen? na anorganick¥% for mu,

dobu. Hg vipary -mebeppePoepgiMeHpre mal ® de
pretoge MeHg Oahgie prech8dza do mozgu mall
(ATSDR, 1999).

Zdravotn®@ddomaldhyena ehpadadeniaazsravi e:
- karcinogenita-z | Y4l eni npyoMehgi 81 ne karcinog®nne p

(IARC, 1993,

- neurotoxicita-pr enat 8l na -pepoehygi aeHgov®ho a kog
(Kampa aCastnas, 2008; Rice a kol., 2014; Myerkol 2009) , nzzke ver
|l Q a suboptim8lne sk-re v soci&8lnom vivoj
(OkenaBel | i nger , 20@8rPe nteXlpmoea 2 rce teeakald2®®1j a ( Hu
Mohamed a kol2 0 1 5 ; Mahmud a kol . 2016 ; Ye a ko
mozol kako{ Li @0 10) am?2zSh o(ralatn2§8.5; pasetha kol, 2018;

Kaur a kol,2 01 8) , nes @éaol, @4 Daa kdl, 2017) a tremor (WHO
2017; Calabresea kol , 2018) ; neurdet-dpxriick v evipal ymi ¢

eXx poz?2 cidSocshp ead kiloc hu Lairigam 2DQe an a
- vivojtoxci®-poruchy rastu, dedlor m§2D&aO0Okpnkapt?
MeHg - a | oneskor en®- dWleiSmek ysae an agtoed@ml ch zdr

ng8sl edkov, Yali nkynams.pompaleg@ami alonals&¥an2zm
medzn2kov (napr .r ovzepkru8§ vamnvieg)), c(hATdEER,a 1999
- spektrum Y| i n k ®Gharma a kol (2019) , prehOad 171 g

koncent  rk8rcviu, Hgupwol n2 ku al ebo mater skom ml
- poruchy nervov®ho vivoja a neurologickTI
- poruchy fyzick®ho zdravia a neurotoxick
- psychiatrick® stavy a poruchy s¥%visiaci



- vplyv na i munmettnalb od yi sctk®m s(y®s)t,®m (10), f

funkciu pelene (4), funkciu obliliek (
(16), vplyv na hematol ogick® parametre
DNA (14), na expresiuv,g®mrewmata) ,ner gmdr ad
parametre (16), antropometriu (5), oln®

- imuni arndpr oduk]| (Rice asBarene ®.n2000; WHO, 2017

- poruchy metabolizmu-zvi gen® rizi ko DM2 (Schumacher
2015; Wdlin a kol., 2017; Jeppesen a ko 0 1 5) , gkodl i viunkeiup!l yv n
beta buniek pankreagB8chumacher Abbott, 2017; Jeora kol,, 2015; Jiaa kol., 2015).

Kadmium (Cd)-7. mi esto v zozname prioritnich nebe:
Viskyt/-£dr sjae mt e hromadi S vo vodnlch orga
pl odi n8ch akdlo20lbbExmoz2ci ahl domekd a-j30é&mni e (1
i nhal ovan®ho Cd s a-vad gotraviny (5€20;% mefi g jalt i®hroi C
absorbie). Osud vorganizme- a k u mul g&keli ial kv§ c hv (heélaemie) mal 8
vyl Y4l en8 smol omoa ( ATSDR, 2012) . Koncentr 8ci
pri dlhodobej expd&kzdi iz, ukaroemttre®c ine dGd/ nwe |

Zdr avoppdy@ d! vodneni ehPadadeniaazsravie
- karcinogenita-Ouds kT karcinog®n (skupi-mag§48bn®l A

zvigenie Ymrtnost. na rakovinu pri koncen
alZn8sobn® zvI1 genetek I¥enr tpnrcd@ddliin 2dMevagk e vy ggi
rakoviny p @&¥Xet, 2008y, apankreasu (Kriegel kol, 2 00 6 ) , mo| ov ®
me c h %r a a koK 007)@emn s n2 ka akdhc2BI0r6ogy, endometri a
akol,2008) , abnorm8l nests®riovk®®hd aglpagi fpi c k ®
(Zeng a kol, 2004; van Wijngaardema kol, 2 00 8 ) , vyggie riziko

(Vinceti a kol,, 2007); rakovinawd e t 2 (akoh 2019, e f

- nefrotoxicita - c hr oni c k §- teuopud B2raniea pogkodeni e so
kapacity pr e nunirnieernStlyy, (vliPtCGaSm2 n¥y 9 9a2) +  z
v8pnika molom, rTchl a dakol, 2005 2006i Gafaghera k 0 's
a kol, 2008; Schuttea kd., 2008);ci t | | yley miirey (napr. tehotn®
-ag osteopor-za a zvigeho®20td zi ko zI| omen?2n

- met ab op o gckkoRdzewnli gee n ® r i z idikbetu (Schwatta kalp203u  a

- kar di ov a sskywslt-Sgypartgnzia (Euna kol , 2008) ; zvigen® ri
peri f ®r ny c hAciarratkad, 2G04, 2005N KMCl&k or on 8r n e | chor ol
(Chowdhurya kol, 2018);vy g gi e ri zi ko ©§nekorsd ain tnry8ockiaor ud

vmol i vyggou raekaot iOn 28n3Erithégl, &®Eke t t a
- mortalita v geob-e20me n8r ast Yamrt nostii v db% ast.i
ngrast

v obl asti S vysokoakolegR0foz2ci ou Cd (Nawrot

- vivojtoxcia-negat2vny vplyv na p?tr cedankg, dOgku
2013; Tiana kol, 2009; Vidala kol, 2015), nalQ W e t 2  (akkolp2pl2a Tian
a kol 2009,

- funkcia gt 2t nef YaqrOatzay Chri stensen (2013); roz
na funkci u mutg2otvn ejJ aj hazay Qithoi , 2016) .



Nikel (N) -nach§8dz@azsame prioritnlich nebezpelnlch
VI skyt-/prrddzeng w e ms k ej vpkidree uvoORuje sa do oV:

pri Sagbe a z priemyslu, jehorizlvat&hbhg aleb
proi spaOovan?2 ropy, uhlia a odpadu. ZI| Y%l eni
kerami ky, na virobu bat ®r i 2 a E xapkooz|?2licavaa k & z §

-jedl om, pitnou vodou al ebo vdychdeevta&nTam wvpzodju
| Tastoliek prachu a ptdy. Ni obsahwhypuéi aienms

ivmedi c2 ne (napr . koron8rne sctke@® t wu p @uEntdyo)p.r o
vorganizme-absor pci a Ni z kontaminov groegjovmNianide|s
konzumovpomtema wel e s a Nal e] di stribuuje do
do obliliek. V2] gina Ni d4AASDRY00SH] i mol|l om v pr

Zdravotn®ddomadhyena ehpPDadadeniaazsravie

- ¢ Yadpireof esi on8l nej expoz2ci e, hl 8senia o a
na zvi-epraitn8crhnym ci eOom toxicity po inhal
syst ®myr §phoej alebo derm8l nej expozzci. p

(ATSDR, 2005,

- kontaktn8 deramdtaistedai e hl §sept ofnepiramginr
expozzcia i begn8 popul 8cia (gperky a proc
10-20%begnej popul 8cie je senz)bilizovanTch

- respiral aposkocde@®merpoz2cCci.i koncentr 8ci 8§m 1|
zvylajne v givotnom prostred?2 (ATSDR, 200¢

- diabetes-zvi gen® koncentr8cie Ni -wvihgein®nai zh
gestal n®ho akolad®2} u ( Wang

- reproduk| addisewdta®m pr e npactnga Ing? evxipvoozj2 cpiras n 2
koncent r88i3rokoch\Nviy gvgi e hl adi ny akel,s201§,st er - nu

- karcinogenita - kar ci nopgi®&ny skul ARC; rakovina p OV
a paranaz8lnych dutzn (I ARC, 2012)

Chr-m-g&@ch&8dzazsame prioritnlich nebezpelnlch

Tri hl avn® formy chr - mu s Y%: Cr (0), ar® (111
mnogstvo VEskytdAprlitrogdzene w pmodai vw®chf oa me

s Nal g2 mi prvkamiapa dweo ay z dpuoc hwy o Qnoedne? z pri
vyug2vaj ¥%cich Cr (galvanick® pokovovani e, v
Expoz2ciajddloomkeacCr i), kontami novanou pi
vzduchom (Cr VI), cigdeetoa] mpdymomm( Ci a¥t dl
Cr mtgu obsahovaS aj spotrebn® virobdom, napt

meNnatI m alebo koga ogQ@sudvegaizmep o andmchkhut now
niektor® formy Cr zostaS v pO¥%Wcach niekoOko
val gina Cr sa vyl ¥ i molom v priebeohrakovt T §dRe
alebo dl hgie (ATSDR, 2012b) .

Zdravotn®ddomadhyena ehpPDadadeniaazsravie
-z Yl e@rn onyl 1'1) s%poeoe@rgM)pxs ck® v




- respiral,zlhogyWystin@m f(Hamialkaika, 201& Zheng kol, 2013),
ujedincovvysoko citlivichs¥ampl Vak o iddyxh@mj ¢nv®)
ako napr. astma (ATSDR, 2012b)

- hematol ogi-eh® §g%Inii kel kov®ho poltu | erven

| eukocytov a zvigenl pol et neanalol 20tlh er yt
Ray, 2016)

- reproduklng a vpvenatv | nmixgrpaaéddhadovanst
plodu v3. trimestri tehotenstva (Peragkol , 2018) , nNi gg2kroabtjgeina s

anogeni t 8l n ahlapcavd2 3ardky (Hoasgakoly 2020)

- oxidalnludsettes vysokou koncentr&ciou Cr v
hladiny 8hydroxy-2-d e o X y g u a1ObldGj-rbou oMm& r ker oxi dal n®ho
DNA (Wonga kol 20095,

- karcinogenita-Cr (V1) je karcinalg®mni shup®gy lob AR
dut2n (I ARC, 2012)

- nepriazniv® gastrointestin8lne, hpeemaetRO | 0 g
(Al Osmana kol, 2019)

ZM KLOVADLC DO PLASTOYVY (pl astifik8tory
Ftal-gtay aden® medzi najrozg2renejgie environ
a Calafat, 2005; WHO, 2003; Heudaaf kol, 2007; Genningsa kol, 2014; Wittassek

a kol, 2011).

VI skyt /-zpdoruojjie i e v pl astoch z pol yvnianyl chl o
na zvlgenie i ¢ h apkolLu 2089¢ sldlden, 20))pdrdd cathov ® kr yt

nepremokav® odevy, potravinov® o mapt yaky det sk
krvnlch konzerv, kat ®t r e, I nf Yazne seety; k o
pri virobe |istiacich pr2pravkov (Angepepns§ty)

2012; Shena kol, 2009; Latinia kol, 2005; Latinia kol, 2006; Lottrupa kol, 2006).
Expoz2ciakodvVvalveks@matebiy§l och sl ab®, dochs§

do prostredia odparovan2m do vzduchu, mi gr
= or 8l na, i nhal al ng§8 a]j der m8l na expoz?2ci a;
(Howdeshella kol, 2017). Osud vorganizne-ni e s%¥% per zi stent n®, Vy
mol omr vebehu niekoOklTch hod2n, alebo dn2.

Zdravotn®ddomaldyena ehpadadeniaazsravie

- vivojarve§produk| nHreoaisé&iomaE gost na-tvBlyvna exry
na vivoj pohlavnich org8nov, kvahkd,u sper
2003; Latini, 2005; Latina kol, 2006; Hausea kol., 2004; Maina kol,, 2006; Jurewicz
a Hanke, 2011; Meekexkol., 2009; Swan, 2008; Swaan kol, 2005; Lottrupa kol,
2006; Colon a kol, 2000; Frederiksema kol , 2012) , hl adi nu pohl
u novorodencov (Lin, 201dRol,2x1zXS)aha kv Ipwdjr
toxicite (Strohekerakol., 2005; Chauvignea kol 2 0 0 9 )zmenyMnararov
voOn®&hostter - nakol Mega@ila)a zvigen® pogkoden
sper mi 2 akoH 200% ®&utya kol, 2003b; Zhang kol 2006) , pogk
mobility ak oncent r 8§ci ea kelp203ajiHaused @ut vy 200 6) a Na




poruchami mis“sbsis@hopnos Sa kol, 2066 Putyd kdt,c i e ( F
2005; Jonssoa kol, 2005,

- Nal gzider avot n® dopady mechani zmonGeminggokr i n
a kol, 2014; Hatchakol., 2010; Sat hyan aka, 2@LB);aporuclzy0 0 8 ; |
funkcie gt 2t nakpl, 2000)a abgzita((Hatkekkl.e 2010) a diabetes
(Svenssorakol. 2011) , z8pal ov® bi o maarkdle2008); a o xi
dospel-mema@ol i ck® poruchy (nia®pxx .ohbhwaedidrm nmSé
(Stahlhuta kol., 2007)

- neurotoxicita - prenat 8l na- vpdpywz2poaa ment 8l ny, ps
a behavior 8l ny vakob 012 Kira&kolS 2011( Blbela &dl., t
2010; Swara kol, 2010); autizmus (Testekol., 2012) , ni ggia slovng§g
(Choakol., 2010,

- imunotoxicita az 8§ p-avwlyggi e ri zi ko vzniku chronickej
(Justakol, 2012); vznik alergi?2.,eka®mmy, Boraka
a kol, 2010; Jaakkola kol, 2008; Kolarika kol , 2008); -dogmelndi e mi
funkcie p@ket 200hanepgiarbol i cce®oponaahynovyg re
vygg2zm obvodomkogpas 2003t all tpwtr uc haakol, gt 2t n
2007)

DINCH -vyr §banhalpldu Hexamol | DI NCH; novodobs§

od 2002; KaspeBonnenberg kol, 2019; Wadey, 2013).

Viskyt/--zdiNojveyggi e, ¢gpeci 8ln&toyivimush predj
kontakt s organizmom |l oveka (hralky, obal ov
pom!cky) ( EEXSPQz 22c0i0ak plnlzouvnmeS8kca a kont ami novane,]
pr2jem ©@¥%opro20 mu) , menej Jpandgenbergpkol pr 2019 ) ( K¥y

pomer pr2jmu z prachu u mallch det 2, kvl
Az ruky do akeks 20i8 Frqmiv@ ko, 2016).0Osud vorganizme- po vstupe
do organizmu podlieha rTchl ej met aboli z8ci i

(Kocha kol, 2013; Silvaa kol, 2012).

Zdravotn®@ddompadye na e hdDadade malaN@H ajvd er el at 2 vn
chemi ckou z| Yheqprwmoyw,e Yhdaajzedroavi e Oud2 s¥% por
- zdr avodomady mechani zmom endoekraitnm®hon erbmi

potvrden§8 viznamn§ schopnakS20BnEFeAk20060 ne |

ani reproduk|Ing |i vivojew&Sanhogkye mt &l @HF B

estradiolu (hl u starg2ch gien v porovna

-endometri a, alebo pol et Ad ar&konR018)ci ch ¢

nepotvrdilo sa zvligen® raka,i20k9, pred| asn®ho
I

- vi sl edéayi kol ogi ckTch gt WAdli 1 nmau zvaimeerr atn8c h|
samot n®ho DI NCH, ale Wdaje tlkajYce sa je
nie s% k dispoz? @kol.,208& k mer ¢gi adne (Engel
- prenat 8l na expoezrtactifee kDINNCH treat nWi vIisl eo

produkci e -tvepdtyowstnear -fnuzi ol - gi u reproduk
testoster-nu Vv post m&ol801F éurr a dah, R@ilb) 2 (Car
zn2geni e tspogadrovat er - nu ne



- giadna vilewooj orvepraoduk| n§ toxicita, ani
of the European Parliament, 2005) u potkan&vrag8 |, i k o v
- zmeny Vv koncentr8cii gl uk- - akol,201% ®r e a Vv
- vwwsok8 expozzgpacipfoitkladhrotvvoxi ci taakolpr e ob
2017; EFSA, 2006) akoly2017tBhaakada,QGl4)u ( Campi
- invitro-gt%di@ zameran8 na potenci 8l ne end
piatich metaboldv - DI NCH nevykazoval endokrinn¥% akt
aktivoval. vgetky endokrinn® receptory, a
radyvyggi e koncentr8cie ako akd,208);RINCHj®udsKko
bi ol ogi ckoyp mkR@jvenyg®ny =zapojen® do viznan
vr8tane bunkov®ho pohylka ,a 2d0dt9 %xi k§daiod oM
na mygi e bakolk@l7).( EI j ez

Napriek tomu, ¢ge sa s¥% asn8 expozkRlcdade Ouldeh IC
sa zvyguj Yc e h o, atedaeap spotrebp DINCHU (Kasp8ennenberga kol,

2019, HBM4 EU, 2018, BASF, 2014) , j e vhodns§
zvyguj Yacu sa expoz2ciu popul 8cieguTaotiacpodtl ¢!
gt 8t ov Eu rSommenbe(@keal s,p e2r0 1 9 a kolS2016; RAromme kol., 2016;

Correias 8 kol, 2017; Giovanouliskol , 2018) , A alok 20%6) aj Amerfkfso me z
(Silva akol., 2019; Silvaakol, 2013). ZatiaO Dboli vo vget|
nameran® expoz2cie DI NCH hl boko pod stanov
tolerovateOn®ho denn®ho pr2jmu (TDI), a | pe
Eur - pskym %radom w?rrne (bEESMpAe)l n(oE&SIA20140r 0al 6 ; Bha

PERZI STENTNE ORGANI CKE ZLBDBLENI NY
Polychl -rov(BGBR bifenyly

Viskyt fpamrmijet entn® | ipofiln® organochl -rova
transport na vikeiOkak uvnudi Sadlileam;® sit i ¢ iamprekydle upl at
(hydraulick® a dielektrick® kvapaliny, pl a
kondenzS8tory, spomaOoWV@k keerhnarne na a Van Der P
-znelistenie @givotrokivhpr @ad wistciradp asp aDpd FV0z mik &
regul ovan® a koV,2008; r HoWwebak kol. 2008) . S tprédukeii d oc h §
tzv. nonl egacy PCBs, neYamysel ne vpgmen®r an® a

(Hu a Hornbuckle, 2030Rodenburga kol., 201Q Grossman, 2013). Yes kos | ov ensk
-viroba PCB v chemickom z §1084) do rakin 1089ks@ PCBt r § § s

poug2vali pekdrsbuo Wianh g Ainderhopna &a, 2007; Barkakol.,

2009; RECETOX, 2007)E x p 0 4 2l mivahlkaavzdroj-k onzum8ci a kont ami |
potr av? nalolF20i1rSbhecteg kol 2010) , Il nhal 8ci a kont e
VO Vonkvang¥@toommr niom pr o a kol, 08 Pef(sdtonmadkelw,i g2 010 ) . Pr

exXxpoz?2c-iva pR@Bat 8l nom obdob?2 transmdrstteedneez
prostredn2ctvom konzums§c iaeol,3@l8)®©Osud YoMdmamem!| i e k &
-bi oakumul 8ci a v t ukavamDer Putie,20013James, 200k k e r ma n

Zdravotn®ddomadhyena ehpPDadadeniaazsravi e




-reproduwk |vi® oj ov@®o Kild snkyol tu sper mi 2, S pOme
spont 8nne aborty, vivojov® anoms8l i e m
(kryptorchizmus @y posp8&8dia), zvIigenT akol, 80k7yWiglee n d o me
akol., 2008; Wolff akol., 2008 Birnbaum, 2004); hzka p*'rodn8 hmotno:
a kol, 2009; Govarta kol 2012) , Zzubn® akolnorm@ad7xy wr a
vivojov® vady, (Boening, 1998

- Nal gzckr avotn® dopady mechani zmom vpgmdokr i
na ¢§tr dkutn¥%rci u @ @a 2yt,negnhtleardoiindunT ch hoer m- nov
me | a t, ovitmAPmu A (Langer a kol, 2008; Langer, 2010; Cookekal., 2001,
Carpenter, &k6l0,6;2 (Pd2Z;g&kiw2809 do v §

- narugemuei t n®h Nagayamah ®INRA007; Juskaa kol, 2012), atrofia
t T myParka kol, 2008,

- cytotoxicita a karcinogenita - od roku 2013 skupinal-A& ar ci nog®nne pr e

(IARC, 2013 Tana kol 2 00 3 ;aPavuk 200§ Caokea kol, 2001; Pl 2 gk
akol.,2005; Swad, 0% v 8§
- neurotoxicita -negat2vny vplyv na inteligenciu, S

-predovget ki m expoz2cia v prenaté8lnej f&8ze
rozsah pozornoszmn2 gepnn®usdryz dmatamri iaclk® zr ul
Stewarta kol, 2008; Parka kol, 2010; Carpenter, 2006; Sonnebarkol, 2008;
Go v | 2akal,\2®@19,

- der m§toxicda - a k ¥av y & ®k@Bo z2acbhinaor mal ity koge, nec
(Carpenter, 2006

- ototoxicita as | uchov® ppm&onyenkaj g2ch vl 8§skovich
vn ¥4t orurc®leq vyggia vn2mavosS det2 voli Nal ¢
ot ot ox i cpko® .| i(ekk&y, 281% Juska kol, 2014; Trnovea@ kol., 2008;
Trnoveca kol, 2010,

- hepatotoxicita (Carpenter, 2006

- negi adtwcedi ovaskul-8tereod%kiekyzar déplygwtyg r t enz i
(Raffettia kol, 2018;Carpenter, 2006

- diabetesmellitus aobezita-v pl yv na v I Vo,j obezity, i nzul
2.typu (Gosh, 2014; Wanakol., 2008).

Organochl -rovan® pestic2dy
Kontaming8cia ¢givotn®ho prostredia vybranT mi
al e aj nesprs8vnej l i kvi d8ci e, uskl adneni a n

vedOaj g2 chviprroobdnuGkhtoo vprzocesu do akpl yo20O®BY . Vge:
Nal e]j menovan® pestic2dy maj “%gbvoakamulpalosth
preng8§gaj ¥% sa naswa®kd@ewnDdhitelgenmo et iPOP (per zi
polutanty) (Courdouaa kol.,, 2004).

DDT (dichl -Irdn dt®BpBR@itamhlchr odi fenyl dichl  -roety
Viskyt/{RPBTFTojpbol o masovo vyughsaek®i @kd, peDBHE I
viznamnTim metabolitom, ktorl m§ pichdpmyson ® vI a:
na zdravie bol# Tr oba DD T &bayiyspch zvdkzaanmSobmnlsepb o

obmed®Regar&Chen 2005, v kr aj i a8c hs at rsett8leeh op osuvg 2 v a




proti o mhrEagma W& ic §Natiorsl Toxicology Program, 201McGlynn

a kol, 2008;,UNEP, 2010).DDT je tieg op2tovne uvoORovant
prostredn2ctvom topi aczanhr zsnaut ©and osvt caode, b akkduemu
mas?2vneho Madompfa koh 2005; Rittera kol, 2011).Ex poz2ci a | | o\
-konzum8cia kont awn2nokajnemi podakpyivadkont ami
vzduchupr enat 8§l na expoz2cia (schopn® prech8dza:
mat er sk m ml i ek Osud vorgbNiZine 0 d20 b ®) vol i Oamds k ® mu
(Thakura Pathania, 2020} i o a k u mtuko®m itkaniver (Moldan, 2003 aj v mozgu

(Fleminga kol., 1994).

Zdravotn®ddomaldhye na ehpadadeniaazsravie

- met a b opoiuahk ®dyslipidemia (Dirinck a kol, 2011) z v T § e n ®berity z i k o
a diabetu2. typu (CaneSanchoa kol, 2017; Leea kol, 2014;Taylor a kol, 2013
Thayera kol, 201 2) , zaraden® medzintt £vk§oberzog®
obdobia ako najrizi kaD6ga MerrikadBonbaura20(1h , Bl u mk

- reproduaklilw®j ov §-cthaindictkef expoz2cia mige o
schopnost- umugov i niciovanie vzniku nemal 2gnyc
(McGlynna kol, 2008),zn2 geni e pol tu s p éneokHahnaskoli ch po
2007; Tofta kol, 2006;De Jagen kol, 2006;Jeng, 2014ugi en skr acuj e men
cyklus Windhama kol , 2005), zn?2 ¢ eakole01p;Venderadas,S ( Ji r
2005)aovpl yvRuj e dO§ku a Feastert 8009; €al/ERBEHRA h a m
2016), naruguje VvIvoj CaBERAOFHHA 2016 HpldubeH, 200Z;
Beard, 2006)a z vy guj e rizi ko pred]| aFenster,h2009).! r od o0

Prenat 8l na ckekppedédvei as Yawi s ?2 SO vzni kom kr
amikropenisu Gasparia kd., 2012; Jeng kol, 2014), i ev| at s pred]| asn
(Ouyang

a kol,, 2005; Vasiliua kol, 2004,

- Nal gide avotn® dopady mechani z moPeazzaankdlp kr i nn
2019 DiamantiKandarakisa kol, 2009 -ovpl yvneni e produkci e F
gOazy a ktry nadohalkdll201é;Kicchidtia kolG2089y Rossi o § e t

a kol, 2007; Scollona kol 2004) , zmeny funkci 2 recep
hor m- nu & Bk 2003 Rabsia kol, 2007), ovplyvnenieh | ad2n mugs kT
pohl avnlch (Ghwercman a &ok , 2 0 Gabgnie akp'nt i andr og ®|
al ebo x eno eakolr201d ;®hakuraRéathanla,a202uniera kol, 201§,

- neurotoxicita - zv I geni e gance vzniku neur odegen

Parkinsonovej a Alzheimerovy choroby (Okadkol, 2008;Richardsora kol., 2019,

- karcinogenita-pod Oa DIDARCj e kl aspfakdepo®olmkio kar
pr e | (CafRAIOBHHA, 2016;Loomisa kol, 2015) chronick8 expoz
u gien zvigi S ri zi kSaintatazol,i2@08; Dasmahapateakoly pr s n
2001; Thakur a Pathania, 2020) a endometritddafdella kol, 2004, uchlapcov
amugov hepat ocelugdedeyenloh2019k ar ci n- m

- respirtrakt ndk Ut na expoz2cia veOkou d8§vkou m§
pO¥%cnycH Mi kredtkolivZ 2008) , dl hodob8 expozz2ci
p O%c a(kule, 2015) , m: ge iniciovadronickeini k Db
br on c MHoppiRadkal, 2908,2009,



- hepatotoxicita-z vy g olvlamd 2n mastmdlceaanikyysz2yPqmernwsg tvo
k a me R @ kol, 2016,

- kar di ov aenshorén@+nt g e pr iischemiekej ahSrobk srdcardarktu
myokardu Haa kol, 2007; Bertazza kol, 2001).

Hexachl - r cdd) ohex §&n

VI skyt-/fzudnrgoijicid sle kapio ©h o h 9 s pwolde§srrs2tovtevea na ochr
naj |l astej gie vy kingdn4willett apkold 1998)§ wzmil@lmaj priemysle

pri v reomekt orT ch chl -rovanT caliel @it d298;i Muktiyc h ro
aManonmani2007).Vr ozvi nut T ch krajingch je poug2vani
ale niektor® tretie kraMpnonmani200Y).ExtpSlded cpwaukya v a
-konzum8ciou kontaminovanej potravy (vr8tan
prachu gt dvy, vdychovan2zm kontamiajovdm@maesplvadann
(Mostafalouakol., 2017; Tsatsakia kol, 2011).0sud vorganizmepod| i eha v e Omi P
bi odegr ad8ci i tukovom tkamikelb# CHu jog o9 Sa t el-WCHnaj pom
t-H C H aHCH s a vyl ul uj ¥ z tel a rTchlejgie r
a vydychov an(Vadany 200BuAT SDR2011).

Zdravotn®ddomaldye na ehpadadeniaazsravie

- met abodouatyk-® vpl yvRovanie hl akokn 20idpdPnekigir
v krvi (Othmana kol, 2014)vedi e Kk si |l nej Il nzul 2nove|j r e
akol., 2014;Dirinck a kol, 2019,z v T g e n ® robezity a diabek(@angemia kol,
2016;Al-Othmana kol.,, 2019,

- reprodukl mE§vojovs -t epltebbaj e reproduk]| n Y
prostredn2ctvom mut8ci 2 a modi fi k8ci ? st
(Mehrpoura kol, 2014 Consalesa kol, 2016; Lundina kol, 2016; van den Dungen
akol, 2015), zvyguj e (¢lklustafan kq,2@3,| asn®ho prr o

- Nal gideg avotn® dopady mechani z mema pomndmbkR u jnen
Yal 1 nok e sMrema ga®kolg v2013] znis@glhjownos Skovejed zi b u
k o mun i Mréntaa leol, 2013; van den Dungemkol. 2015) , ovpl yvRu
gt 2t ne(AlvargzGaakoly 2005; Rossia kol, 2017 , m: ge ovplyvni$S
steroi dov (Hanseyadkdl,|2007;DiaenkntitKandarakisa kol, 2009,

- neurotoxicita - podpor uj e mo z g (@agihasa kol 2013, prspevau
K neur -novej strate, ktor 8 chaakalk20¥y i zuj e
Singha kol, 2013, zvy guj e pr apostienptia darkinsona/d chorobou
(Chhillara kol, 2013;Baltazara kol, 2014; Dardiotis kol, 2013,

- imunotoxicita - i munosupres2vne a i (Mokarivadeha kol, at 2 v n e
2015; Li, 1999), ovp(Gangdng 20a6Rengzakdl.]28192 n cyt c
- karcinogenita a mutagenita- p o d Oa J0¥8RC a(si f i kprvawnd e paokdoo b n
karci nog®n pr e | l oveka, mtl g e aktivova$S a
pot | &m &g é&lmkpnakia kol, 2013; Qagisha kol,, 2016;0livero-Verbela kol,
201)),

- hepatotoxicita-ovpl yvRovani e mep elberaikot @I16),Ivinik i d o v
hepatocel ul 8rnych uzZlidw,- zkt carg® knmaAdgtmyenv yrus tp
akol., 2019).



- nefrotoxicita - s k or § e xdpeotzs?tcviea nvt gCea d & ¥ wilisfankc®ds s
(Adeleyea kol 2019,

- kar di ov asdchoterer-neet i o0 Is Yy iia@s hoaec uvedenouendokrinnou
di srupciou a met a@Gandemia kdl,n2016; (Haa kolg BODT i
zvyguj e Bthmanalkol,t2014)k (

Hexachl - (HBB@ nz ®n
VI skyt-/neadsr2ovipe u gk al fungi c2 &t obbolrmmgkilicdoho

sl Ygi ako priemyseln8 chemi k8lia a tieg |je

rozp¥%gSadi el ( Pah Kka,v2017pBaifey, 2001) Erpwg2cia | | o\
-konzum8ci ou kont ami novane|j potravy (vr 8t an
prachug * dvy, vdychovan2zm kontaminovan®aos ylizawuem
(Mostafalou akol., 2017; Tsatsakisa kol, 2011). Osud vorganzme - bioakumuluje

vtukovom tkanive mi mori adne variabilnl pol |l as el i mi
a kol, 2015).

Zdravotn®ddompmadhyena ehPDadadeniaazsravi e

- met abopoiuchk® T voj metabolicklch ochoren?2 p.
inzul 2 P®raoirg 2015) , narugeni e gakodkoneog
2014),z v 1 ¢ e n ®bezity Wafekadia kol |, 2015) , sptsobuje de:
ochorenie ponrS&silredak o nk tjoer ®hwm(Starekd i ¢ ¥ b o Wiy ¢ h
a kol, 2017,

- neurotoxicita - ovpl yvneni e n e ur(ATSDRy i201k)®bdporuje T v 0| a
mozgov ¥ dglg €1998;rZ8garnasa kol, 201 3) , zZvyguje prav.

vzniku Parkinsonovej choroby (Baltazatkol, 2014; Dardiotisa kol, 2013)a zvyguj e
vi skyt girokej gk 8l y @es aakoh Q018 IStarekn s y mp
$ wi e c hakel,2013,

- imunotoxicita - i munosupr e s(€anamdkols|2019; Btarek§ wi ec howi c z
a kol, 2017,

- reprodu&viTrvéoj ovE -dmixsiabujae repr odahkpoun s dy s
a kol, 2014 Consalesa kol,, 2016; Lundina kol, 2016; van den Dungemkol., 2015),
umugani kwjae i t uSpschtekolma025;Mehrpoura kol, 2014) au g i e n
pol et foli kuakolv, (XCleag)t,enzeynwguj e glarreke spo
a kol, 1998),s kr 8§t en® d Génktera kgle,st 2e0e) ,( ovpl yvRuUj
antrommetri ck® par a-fitedakole, p20@2) (Ri PpEwioIn oaj
h mot n oSxtadea kol( 1998) ad O g k AT SDR, 20 15)p,0sdwmmltygv Ry
rast (ATSDR, 2015; Valva kol, 2014), c hl apcov sa d8wnkomdo s %v
kryptorchismu (ATSDR, 2015) a hypospadie RigneltHydbom a kol, 2012),
ovplyvneniek o gni t 2 vn®h o aHlolw20j6a ( Kyri kIl aki

- Nal gazcer avot n® dopady mechani zmomz reingdwjker i r
schopnosS buneMemjakd, 08; van kieh Oungem kol, 2015),
m8 vplyv na AhR wiecdmtha, r@cdl] Beedarkelk 2007),
ovpl yvRuj e o bjja fomkdet(Stareks avji e ¢ Gakaly 2047; Langer,

2010,



- karcinogenita amutagenita - podOa | ARC k| apridvdkema@addbn:
karcinog®n (ATSEDR,)] o26KkKE), Zvygubama kot ag®nn
1999,

- hepatotoxicita-s y st ®mov® pogkodeni ¢Capeaddkeln20]19; hepat
Reeda kol, 2007; ATSDR, 2015

- nefrotoxicita -pogkodeni e funkci @Casakbl] 20OReedh b un
a kol., 2007,

- syst ®npoovg&k odeni lostik bgeosaenzihbyipleirzp8icginae na §8ci a
artroti ck @Readakeln2007 kRomich21999)

- respi rahore@ - prenat 8l na expoz2cia m! g e byS
obgtrukl niTm ochoren2m pO¥%c, @hmsenankole s al
2016).

POLYCYKLICKE AROMATI CKEf UHOOVODEKY (PAU) A H

PAU patria medzi skupiinaoriltStmm zaowBrdamel z he |\
Eur - pskej Yani e a Agent ¥%ry USA pr éDirecivéhr anu

2004/107/ES); USEPA, 2005; WHO, 201®.ar aNuj Y sa medzi per zi
polutanty. DIl hodobo bez zdhemiye pv etprrv& v ag Y v
sedi ment och) maj % schopnosS bioakumul §ci e

rastliny).

Viskyt-mzadonkjonal ® spaOovanie aklchkoOvek or g:
odpadu, ropy), s¥% s¥% asSou automobilovlich er
v tabakovom dyme, vznikaj % pri tepelnej Yipr a

(Hofmanna kol, 2013; Freirea kol, 2009).Na pos¥deni e expoz2cie
met abolickej aktiv8dhiyaroaypyR)®hovl&idbr d maak &g
vyskytuje v zmesiach PAKondragantia kol, 2003; Wanga kol, 2007; Anyakora kol.,

2008; Lia kol, 2014) Expoz2ci adildoamadua sl asSou pracho\
v ovzdug? (intenz2vna automobilov8 doprava
fajlenie), dym pri (dofmarna koh r2013; &reiréa'kol,e2009; k r b o n
Simko, 2002;Jongeneelema kol, 200); potravou-gr i | ovan ®, prips8len®,
expoz2cia ®endleakol,a20®nptoust(nat §1 n mliekoma Peharymk T m

a kol, 2019;Pulkrabovaa kol, 2016).0Osud vorganizme-bi oakumul 8ci a v tuko
(PastorBeldaa kol, 2019; Acharya kol., 2019).

Zdravotn®ddomaldyna ehpDadadeniaazsravie

- reprodukl ng a viuwnujgow§ atjo xjii eint,a ako s¥% zme
testi kul 8r neakdl 200k 8aldera KolS mi 0817 ) , horgia ¢i
vaj 2| ok a narugeni e i ch DNA, pogkodeni e
polycysticklich vajedanhBdkmrgstciel kkepr®o dzunk?cgieen,
gancu spont8nneho potr at uakblj201F;rRejaragas n ®h o

a kol 2015) . Prenavg8toderaeplb®2antaropometri
ptrodng8 hmotnosS,gebvbo8ynhlavidl &yenassd) a
a kol, 2020; Rengarajaa kol, 2015; Choa kol , 2008), m! ge splsob

zmeny (Hewa kol , 2015) ,uzvyguke gamdelnich malfo


https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4408964/#kfv040-B101

akol, 2015), d&§v av ysgag 2dnodeBsivieh (Ruvsilé kol 2019; Rundle

a kol, 2012,

Nal gi e zdravotn® dopady mechanbovwlywoeme endok
synt ®zy a sekr ®cadvaea kélho,r m2 Wlo%) ,( Kausbtirnog®nn a
aktivita (Kummera kol, 2008; Santodonata kol, 1997),ovpl yvneni e hor mo
regul 8torov reprodukcie (luteinizalnl hor
uvoORuUj “%ci gonadotrop2n) (Bolden a kol .,
s hladinami antM¢ | | er i @aroag vi®mak O%] ov ®h o § @ir © rda ¢ teu
a folikul ogkoh®2Q ( Huang

karcinogenita, mutagenita a genotoxicita- | ARC k|l asi fi kovala ni e
karcinog®n pr el 1) (Hamaenk kol, RO3KIARLC 1683) I nhal al n
expozzci a zvyguj e r i DeMakiro, 2004Eomav ikoly p OV
2013 Osgoodakol., 2013;Tsaya kol,2013) , tr 8viaceho traktu
pankreasu, mo | o v ®h 2002rRejpated/4ola, a2 Kb P, (e x p o z?

sa d8va do s¥vislosti so zvligenou denzito
akol,2000)a i zi kom vzni ku r akovWengera got, 2009 ka ( T
a Vv aj eKler&kkoly 20d@6; Wanga kol, 2003; Wangkol.,, 200 5 ) , der m81 n

expoz2cioxivda&diie kb (gut2002;pvama koly 20N A

karcinogenita- | ARC Kkl asi fi kovala PAU akol karcino
(Hofmanna kol, 2013 1ARC,1983) i nhal al n8 expoz2cia zvyg!
(DeMarini, 2004 Eom a kol, 2013 Osgooda kol, 2013 Tsay a kol, 2013)

atr 8viaceho t,raktu alebo koge

a ergick® -stutabsbns & medzi expoz2ciou det?
a kol , 2015) , al er gi akkblc2010;Mizltaoiraekaol.2 2000)Mi | | er
autoimunity (Miller a kol, 2010; AbdelShafy a Mansour, 2016)

exacer b§8cia&ohi2010; Mimk kok £2013;Galea kol, 2012; Jung kol,

2012,

choroby respiral d@hdé tsrvavkitsdi o0sS s proyZatdr od
di chaci eho sy sakd @5 Pakeadkolr,ei 2®14), inhal alr
detd2osipel Tch ovplyvRuje pOts€heufkakgacetui ¢
2020,

imunotoxicita-or 81 na expoz2ciapsaudBaeami doma#tvia®b

(Knucklesa kol, 2001;Galea kol, 2012;Miller a kol , 2010) ako je na
vivogwmpraesia B a T buniek, zmena produkci
Burchiel a Gao, 2014; Rengarajan kol 2015) . Za gpecificklI

i munotoxicita vyYst i ShafyaMgnsur,2006) i u n&dor ov
neurotoxicta-vysok8 prenat 8l na expoz2cia PAU m!g
sa do s¥%vislosti s rlznorodEimtgememamnhoge
bielej hmoty v Oavej hemisf®re | o m§ za r
s poruchami pozornosti a hyperaktivitou (Srarkol., 2017; Perera kol, 2009; Perera

a kol, 2014; Rengarajaa kol,, 2015,

kardi ovaskul §raeypogy2ti@mAdetm? ge p esdpitastorbiicSk ¥
prehypertenziu a arteri 8l akol,20)skul 8rnu dys
pohybovl -gpaultur 8§l ne a funkln® zmeny v k
hemat opo®z ua kolH2004), ko¥vai ssINad tgiz mi deter mi nan



expoz2cia PAH urTchli S degener 8ciakolkostne,j]
2018)

Dizajni mp | e mennatv8r chi oewwastu®kBM v praxi:
Ci e®oskupiny
- t e hot nwrvgnetnmestri gravidity( po | et BR vrokd @020- $6830

dezdroj: Gtat,istickIl %w%rad SR)
- deti vo veku 11 rokow o| as prevent@epmlegtophE b hSRaeky
vroku2020-58404; zdroj: Gtatistickl %Y ad SR)

VeOkosS sW%Wboru:

- t eh ot n ®prvgre tnirgestrivgravidity- pi | ot n8 f 8§ z3R (20/kr§,0 gi e |
8 krajov); plng i BP(O&/knw Bkrdog)i a: 800 g¢gien v
- deti vo veku 11 rokov -pbl asnpr &®d mtl2cths &jel |
VSR (20/ kraj, 8 krajov)-r olpndeg§h3R (Wd/krg, me nt §
8 krajov)

Bi ologickpl mégvt,erkirvlm®.]s ®r um a

Chemi ck @alvgthlow an ®topri &koky®BoM ovo, ortus, kadmi u
ani kel ), polychl  -rovan® biffteadyf8NCH,polkr ganbkchtk
aromatick &l-nyphdoexyp kry®n )

I ngtizodpioeedn® za chémcEk®RdEBMad T zy v
- Toxi ck@®k rkw vabWro | R
- PCBaorganochl - r dwkanw® @ &Z&tr iuar?) d y
- 1-hydr oxy mpg-IRiRMZ BB.
- Ft al Bo-{JKF Nitra.
- DINCH ( mo-|PjF UK.

Predbegn8 | ogistika zavedenia HBM na n8rodne
- 2zv y g o vzdravotreej gramotnosti @blastit HBMp r o st r e th® &8-czamema@n
na obyaadedonvy ,verejnosS
- pr2prsapwra evodnl ch dokunse/uhtl cavs , ( idnoftoarzom®vka nd o
demografickTl mi vod aj mi gtandardn® oper al
auskl adneni e biologick®hoomage ck®muw, mapei e
- pr2prlavwar at - rneho mat er i Suskiadnenmb i ood boegri,c k $§ i
vzoriek
- osloveniecarE bor tehoptwowbke¢heginémt vom regionglnych
- n8bdtrol nT cir odsettrecedn2ctvom region8lnych vg

adorast
- odberbi ol ogi ck®mo |krvat er i 81 u
- gspracovaniebi ol ogi ck®ho materi 8l u (alikvotovani

krvi sci e OQom z 2 s k a Sa jekor uskla@nenie @nraaiawich zariadeniach



-vregiong8lnych biochemicklich | aborat-ri gch
odvozbi ol ogi ¢ k ®hoo prma2tselra Sy tLcalbkolr calt - r i 2

d atispia&k®>vanie ¥dajav z chemicklch anall
zhodnotenier T s | e d k oivc HBpW eazent §ci a/ di semi n8§ci a

Mat er i-t8edcohvnoi ck ® zabezpel eni e:

Region8l ne biochemick® | aborat- -ri 8
Laborat-rium pre anallzu toxickl

ch kovov

Labor at -amiaurh zpDCPPCB a

Laborat - r i unhypdrreo xaynpayl ri®@nuu 1
lLaborat-rium pre anallzu ftaltov
Laborat-rium pre anallzu DI NCH
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Table 2. Analytes in blood, urine, and scalp hair in human biomonitoring samples in GerESs [-IV

GerES 1 1985/1986 GerES 11 1990/1992 GerES 11 1998 GerES IV 2003/2006
Whole blood
Pb X X X X
cd X X X X
Hg X X X X
Cu X X — —
PCB 138, 153, 180 — — X X
DDE — — X X
HCB — — X X
w., f-, 7-HCH - - X X
IgE" — — — X
FEP — Children — —
Morning urine
Creatinine X X X X
As X X X X
cd X X X X
He X X X X
Cr X X — —
Cu X X — —
Ni — — — X
U — — — X
PCP X X X X
Further chlorophenols® — — X X
Pd — — X —
Pt — — X —
Au — — X —
Ir — — X —
Nicotine/cotinine — X X X
Stress hormones® — — — X
Metabolites of
PAH* — X X X
Pyrethroides' — — X X
Organophosphorus — — — X
compounds®
DEHP" — — — X
Scalp hair
Elements’ X Xk — —
Nicotine/cotinine — X — —

*Also

PCB 28, 52, 101.



Ger ES V: + nasl

Table 5
Human-Biomonitoring (HBM) values for blood and/or urine.

edovn®:

Analyte and sample material Population groups HBM I value HBM Il value
Sum of Hexamoll® DINCH® metabolites Children 3,0mg/l /
OH-MINCH and cx-MINCH in urine [2015] Adults 45mg/l
Sum of DPHP metabolites Children 1,0mg/l |
OH-MPHP and oxo-MPHP in urine [2015] Adults 1,5mg/l
Hexabromcyclododecane (HBCDD) [2015] General population 0,3 pg/g lipid or /
1,6 g/l blood
plasma
2-Mercaptobenzothiazole (2-MBT) in urine [2015] Children 45mg/l |
Adults 7.0mg/l
Sum of N-Methyl-2-pyrrolidone (NMP)-metabolites Children 10mg/1 30mgfl
5-Hydroxy-NMFP and 2-Hydroxy-N-methylsuccinimid Adults 15mg/l 50mgfl
in urine [2015]
Sum of N-Ethyl-2-pyrrolidone (NEP)- metabolites Children 10mg/l 25mg/l
5-HNEP und 2-HESI in urine [2015] Adults 15mg/l 40mg/l
4-MBC metabolites 3-4CBC and 3-4CBHC Children 0,3mg/l
in urine [2016] Adults 0,5mg/l
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Overview of exposure biomarkers in three age groups (FLEHS 112007-2011).

Newborns/mothers

Adolescents (14-15 yrs)

Adults (20-40 yrs)

Exposure markers - individual
samples

Cordblood:

- Metals (Pb, Cd, Mn, Cu, Tl, As)

- Persistent chlorinated compounds (PCBs,

p.p'-DDE, HCB, Calux)
- Persistent brominated pollutants

(BDE28,47,99,100,153,154,183,209, HBCD,

TBBPA)
- Perfluorocompounds (PFOS, PFOA)

- Personal hygiene products (triclosan)

Maternal blood:

- Metals (Pb, Cd, Mn, Cu, Tl, As)
Maternal hair:

- Metals (Hg, MeHg)

Blood:

- Metals (Pb, Cd, Mn, Cu, Tl, As)

- Persistent chlorinated compounds (PCBs,

p,p’-DDE, HCB, Calux)
- Persistent brominated pollutants

(BDE28,47,99,100,153,154,183,209, HBCD,

TBBPA)

- Personal hygiene products: musks
galaxolide, tonalide

Urine:

- Metals (As, TRA)

- PAHs (1-hydroxypyrene)

- Benzene (t,t'-muconic acid)

- Phthalates: MEHP,
MEHHP,MEOHP,MNBP, MBzP

- Bisphenol A

- Organophosphate pesticides:
DMP,DMTP,DMDTP,DEP,DETP,DEDTP
- Para dichlorobenzene:2,5-DCP
- Triclosan

- Cotinine

- Paraben metabolite: HBA
Hair:

- Metals (Hg, MeHg)

Urine:

- Metals (Cd, As, TRA)
- PAHs (1-hydroxypyrene)

- Benzene (t,t'-muconic acid)

- Phthalates: MEHP,

MEHHP MEOHP MNBP, MBzP

- Organophosphate pesticides:
DMP,DMTP,DMDTP,DEP,DETP,DEDTP
- Para dichlorobenzene:2,5-DCP

- Paraben metabolite: HBA

- Cotinine

Blood:

- Perfluorocompounds (PFOS, PFOA)

Exposure markers - pooled Cordblood: Urine: Urine:
samples

- Personal hygiene products (parabens, - PAHs (BaP-tetrol, 1- en 2-naphtol) - PAHs (BaP-tetrol, 1- en 2-naphtol)

UV-screens)
- Herbicide: 2,4 -D, Carbamate pest: ETU, - Herbicide: 2,4-D, Carbamate pest:

ETU,
- Fungicides: 3,5-DCA, 3,4-DCA,DCPU, - Fungicides: 3,5-DCA, 3,4-DCA,DCPU,
DCPMU DCPMU
- Pyrethroids:3-BPA, FPBA - Pyrethroids: 3-BPA, FPBA
Blood: Blood:
UV-screens: BP-3, DHB, DHMB, THB, HMS, - UV-screens: BP-3, DHB, DHMB, THB,
DABI, 4-MBC HMS, DABI, 4-MBC
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Franc¥%zsku v oBM®&b2 rokov 20114

zY%| astnilo sa -Z808o0#osypehbl7mko@dl18et 2 (6

YVal ast n2ci bol i n8hodne vybran? z cel ®h «
telefonicky

“ astn2ciinpodmdbsahviyps%hl as doatazn2ky, t1T1}
vigivy, chemickejflemwmpoatcckighsobaBhhoer.i

zdravotn® vygetrenie zahRRalo aj zber bio
zber vzori ek pr ebisedypdebobadidvotdommsteedisgkin 8§ v gt e v a
- prvl rannl mol (150, ml deti a 200 ml do
- krv: 26 ml det i 6 ag 11 rokov, 36 ml de
- prameR vlasoovkoidpittrghmeaijl | asti u det?2

napapier® znmdm orient8cie (hrot/koreR)
bi ologick®kvyoskysmhok&8ch ul80yem® do biobar
antropometr udksdp enlelr am i apiramerriay nT t | ak a
zoznam analyzovanich chemickfphv® §vb&l edok
z per i naztl8d dnkey bi omonitoringu uk8zali, g



relevant n®, keNge im boli vystaven® takm
benz®n, tol u®n, s t yisf@al SaFx y(|1+® nkyr, v nd t yd bbreanzz,®
hladina cukruv krvinl al no, | i pidy, hemoglob2n, ferit

Table 2
Proportion of quantification of biomarkers measured in the perinatal component of the French HEM program, 2011,
Biomarkers n Biological sample L)y % =LO0F
Metals
Lead (pg/L) 1968 Cord blood 20 995
Mercury (pg/g hair) 1799 Hair 014 90.9
Aluminum (ug/L)" 090 Urine 1.0 -
Antimony (pg/L) 990 Urine 004 70,0
Arsenic {pg/L) Qg0 Urine 02 100
Cadmium {pg/L) Qg0 Urine 0.05 878
Cesium (pg/L) 900 Urine 0.05 100
Chromium (pug/L) 90 Urine 002 06,2
Cobalt (pgl) 990 Urine 002 100
Tin (pg/L) 900 Urine 0.04 987
Mickel (pg/L) 900 Urine 02 905
Uranium (pg'l) Qg0 Urine ool 276
Vanadium (pg'L) 990 Urine 0.05 956
Organic compounds
Bisphenol A total (pgL) 1764 Urine 03 738
Phthalates (pg/L) ZDEHF a9 Urine 05-07 91.9
ZINNP 939 Urine 07 33.0
Pyrethroids® (pg/l) 1077 Urine 0.01-002 909
Atrazine & metabolites (pg/L) 1036 Urine 0.003-05 <1
Clyphosate & AMPA (pg/L) 1036 Urine 015 <1
Propoxur & 2-1PP {wg/L) 1036 Urine 0.05 105
Dialkyl phosphates (pg/L) 1036 Urine 0.02-06 534
Chlorophenols (pg/L) 1036 Urine 015 13.8
Persistent organic poliutants
Dioxins (pglg lip)f 128 Serum 1.01-5.78 100
Furans (pg/g lip® 118 Serum 095-3.70 817
PCE total (ng/g lip)" 208 Serum 0.01-017 100
PBDE (ng/g lip)' 277 Serum 0.04-1.00 100
PBE-153 (ng/g lip) 277 Serum 0.57 14
HBCD (e, B, ) (ng/g lip) 277 Serum 029-0.62 126
Perfluorinated compounds [ pg(L)i 277 Serum 0.15-060 100

? Proportion of subject having at least one biomarker quantified.

b Biological measurements not validated because of a blanks contamination,

© LDEHP; sum of MEHP, MEOHP, MEHHP and MECPP.

4 L DiNP: sum of MHiNP, MOiNP and MCiOP,

¢ Sum of 3-PBA. cis-DBCA, cis-DCCA and trans-DCCA

T Sumof2.3,7.8-TCDD, 1,2,3,7,8-PCDD, 1,2,3,4,7, B-HxCDD, 1,2, 3,6,7,8-HxCDD_ 1,2, 3, 7,8, 9-HxCDD, 1,2, 3,4, 6,7, 8-HpCDD and OctaCDD (0OCDD),

#3237 8-TCDF1,2,3,7.8-PCDF, 2,3,4,7,8-PCDF, 1,2,3,4,7, B-HxCDF, 1, 2, 3,6, 7, 8-Hx(DF, 1,2,3,7,8,9-HxC(DF, 2, 3,4, 6,7, 8-HxCDF, 1, 2,3,4,6.7, 8-HpCDF, 1,2,
3,4,7.8, 9-HpCDF and OctaCDF (OCDF).

b T PCB total: sum (PCB 138, 153, 180)"1.7.

i Sum of BDE 28, 47,99, 100, 153, 154, 183 and 209,

I Sum of PFEA, PFPeA. PFHxA, PFHpA, PFOA, PFNA, PFDA, PFURA, PFDoA, PFBS, PFHXS, PFHpS, PROS. PFDS, Et-PROSA-AcOH, Me-PFOSA-ACOH and PFOSA.

Referencie:

Dereumeaux G kol: The French human biomonitoring program: First lessons from the perinatal
component and future needs. Int J Hyg Environ Health 220, 20170 64

Fillol C a kol.: Prioritization of the biomarkers to be analyzed in the French biomonitoring program.
Biomonitoring, 2014, 1 (1)
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Bi ol ogickT-dmosmiltlr i(g 18)
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vD k o katégorie: 18-651let( d 8r c i krve), N= 403 osob
ink| kzn2% @k i-88povwyt na %zem2 aspoR 1 rok

anal:lzy
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Bi ol ogi ckT-pmormirtodriilrkgy (2017)

4 lokality: Praha, Iberec, Ostravay y s ol i na ( GN8r nad2 3&Bz@emu,
ink| kzn2 ®ri a: mat&yt pdrnr g@idji potadyi mid.@ rok

anal:l zmat eSsk®dmk®korov® kongenery PCB (28
180) ao r g a n o ¢ hpegicidy yDiDH, @DE,a-, fgH C H HCB) , per fl u
sl oul eniny (PFAS) a j ejich deri vsty, br
deritaBsimap st n® .kyseliny

Bi ol ogi ckT-dfdani t(®r0ilreg

5 lokalit: Prahanpatbi BéKatvtpgOsibrava, GNSr
vD k okatggorie:5a9lefN=419 dPRt2 (162 pNRti,letTch a 2
ink!| kzn2 ®r i a:obvlak,t igiagjl2es?powrR 1 r ok

anal:lzy

- pl nkév:Cd, Hg, Mn, Pb, Se

- S®r u2Bhydroxy vitamin D

- mo{Cd,Hg,l,Askreatinin, 6 vybr.anlTch metaboli
vist@skgmyn2 visledky o .z8tNgi pSedgkol n2

Bi ol ogi ckT-dmosmpiltl @r i(Rg 15)

4 |l okality: Praha, Li bberec, Ostrava, GNSTr
vl k o katggorie: 18- 65 let, N= 302

inkl kznZ ®r i a: @ihDkgbtadd@im. 8riokyk r v e

anal:lzy



- pl nké&v:Cd, Hg, Mn, Pb, Se

- ®rumvybran® indi k8torov® kongenery PC
pesticidy (OCP); PFAS a jejich derivsgty
ajejichnderi v8ty; Triacylglycerol a celkovl

- mo | Cd, Hg, |, Se, Zn, kreatinin

Bi ol ogickT-pmomirtodriilrkgy (2014)

4 |l okality: Pr aha, Liberec, Ostrava, Uher ¢
N= 182 gen

ink | ukzrni2t ®r i a: ¢geny prvorotdidkeg, po aebdold#u,
v oblasti min. 1 rok

anal:lzy
- mate®msR®Oovybran® indi k§torov® kongenery
pesticidy (OCP); perfluorovan® uhl ovod?

deri,vs8ty
- viasy cel kov§ rdamudr ganeitdk§ rrtusS

Bi ol ogickl monitoring 2013
A.Met abolity ftal 8tT a polyamworhatl adRT dio s 0l é

2 lokality: Praha a Ostraya

vk okat8gorie:2 0 ag 295o0$0kt , N

inkl kzn2 ®ri a: vEPkpkoé¢ko Bbfastimniljok2 c2 v
anal:lzy

- mol : bi sfenol A, kreatinin, pol yar oma
perfluorovan® slouleniny a jejich deri.v
der i v 8t Yydroxypyreh; 3-hydroxy-benzo[a]pyren; Hydroxy
monoet hyl h-exemdrdd atl Byl; héxyl ftal §t)

Bromovan® zpomal oval e hoSen?2 a perfluor

archivovanlich vzorkT mateSsk®ho ml ®ka
lokality:

- 2010/ 2011: Praha, Li besrke& ,HrQasdtirgatvia , Kr o
- 2006 Praha, Li berec, OstBrmova, KromhRS2yg
N= zaSazeno 242 @gen

in k| ukzrni2t ®r i a: geny prvorodil ky, V obdob?2
v oblasti min. 1 rok

anal:lzy
- mat e Sslk@poo | yar omialt o ¢ & ®2 ky, bi sfenol A,
kreatinin, perfluorovan® sl ouleniny a |

a jejich derivsty

Biologickl moeammaloriynwgvROILI&dkT mezin§rodn2ho
projektu COPHES (Consortium to perform human biomonitoring on European scale)

lokalit: 27 evropskIlgch st8&tT vlietnh LR

vD k okatggorie:d Nt i v-&l let dJdjich métky

N= 120 ps8d7t hat ka

ink 1l ukzrni2t ®r i a:giy kb3 aamtt Dt eP,r aha ( zLibereokBst s k o 1
(oblastsn2 zkou hust,otou obyvatel)



- anallzy

- molkadmi um, kotinin, a metabolity ftalg§gt
Zkr&8cenl pSehled biologi-@(0®ho monitoringu ro
Sl edovan® popul ace a odeb2ran® matrice

- ddt8km10letkr ev, mol , Vvl asy

- koj maty-mat eSsk® ml ®k o

- d8rlove 18-651let)-kr ev, mol
- anallzy
indi k 8 koogeremPR&B (28 + 31, 52, 101, 118, 138, 153, 170, 180)
- chl or gpveasnt® ci dy ( suma DD-HCH; IDHCH4gHCH, DDE4,
HCB),
- kowwa stopov® prvkyznCd, Hg, Pb, Cu, Se,
- cytogemetaildke&® perifern2ch |ymfocytT
kotinin, kreatinin

Reference:
St8§tn2 zdravotn?2 Ystav. sBiudlromqi®c kip rBoryi.t ®&r0illg . PG
http://www.szu.cz/tema/zivotiprostredi/odborngpravy-1



http://www.szu.cz/tema/zivotni-prostredi/odborne-zpravy-1

NERSKO
Norwegian Mother, Father and Child Cohort Study (MoBa)
The Norwegian Institute of Public Health (NIPH)

j Yal -dexdmber 2008

Zapojenie:50r el kovich 52 n-prraloyaldeh@eméaeanzc s
Oslovenich 277 702 tehot n#00 matiekwiiaacc meed
tehotenstvom), 114 500 det2. (1900 pS8rov
406% WwspegnosS oslovenia respondentov

Table 1. Age distribution of participants in the Norwegian
Mother and Child Cohort Study (MoBa) as of September 2015

Table 2. Numbers of pregnancies, mothers, fathers and chil-
dren participating in the Norwegian Mother and Child Cohort
Study (MoBa) as of September 2015. Note that many moth-

Mothers Fathers . .
Mean age (SD) years 40.8(5.2) 43.0 (5.8) ers and fathers have participated in more than one
n (%] n (o’()) pregnancy
< 30 years 1796 1.9 523 0.7 Recruited” Al . Active
30-34 11113 1.7 4754 6.3 participants’  participants®
35-39 28406 28 1744 B g ncies 112908 112762 101545
40-44 33924 35.6 27324 362 p o nancies, 87436 87302 78726
45-49 16552 174 17247 22.8 .
fathers included
30+ 3448 36 8190 109 Mothers 95369 95244 86169
Children Fathers 75618 75500 68314
Children 114622 114479 103219
Mean age (SD) years 10.2(2.2) Pairs of twins 1950 1946 1705
. (%) Sets of triplets 21 21 17
6-7 years 21639 18.9 “All recruited participants from 1999 through 2008.
8.9 36376 31.8 bParticipants who can be followed through linkage with health registries.
1011 29842 261 Participants who are sent questionnaires and can be invited to sub-studies.
12-13 21130 18.5
14+ 5492 4.8
MoBa milestones
120000

100000
80000
= >8 years
60000 | m>12 years
u > 18 years
40000 |
20000
0

Dec 2015 Dec2016 Dec2017 Dec2018 Dec2019 Dec 2020

Figure 1 The figure shows the number of children in MoBa who have
reached the ages of 8, 12 and 18 years according to calendar time.

VYGETRENI A:
Utrazvvgev®eni(@/-2@® htot(ndeR.t ehotenstva)

95 dn
dvoj



DOTAZNCEKY:
- 3x pre matky, 1x .pre otca jeden dotazn?zKk
Zast Yapeni e det 2: 19 regi-nov z cel ®ho N-rska

Detis| edovan® prostredn?2ctvom dotazn2kov vo ve
- 6 mesiacov, 18 mesiacov, 3, 5, 7, 8 a 13 rokov (2016)

Ot 8z&¢gt &zn2koch:

- 17a30 tT gdeR tehotenstva:
- vgeobecn® BhRifaoBgmBreule® azdravotn® probl ®r
n8vyky

- 22 tTgdeR tehotenstva:
- semi kvant it atfrekvenciiystradovania z n2 k o

- 6,18 mesiacovd roky di eSaSa:
- vivo] dir@iCSmatkpada e Sadh §i votnl gt

- 5a8rokov:
- ot 8zky tlkaj¥%ce sa schopnoseuraoakegnht v
rozvoj.

- 7 rokov:
- ot8zky tlTkaj¥%ce sa somaticklch chorthb
aastmu

Bl OLOGI CKE MATRI CE:
- krv matiek (17.ihngNeRptphoocde)stva a
- krv otcov (17. tlTlgdeR tehotenstva partner
- pupol n2 k oAMBVEKDITVA (sxxamav k 8c h)
- RNAvzorkyod430 00 novorodencgv ihneN po ptrode
- MoBa Tooth Bank in Bergen (QQMOBd-@gfokomOpH: ml i

Pre gt %dium environment8l nych kontaminantov:
Mo | krveod780 00 t ehot nT T ht Tmpdr.iekgrvavi di ty

SLEDOVANE ZLBLENI NY:

- akrylamid/glycidamid

- bisfenol A

- kot n2zn

- fluorovan® uhQovod2ky (PFOS...)
- organofosf8tov® pestic?2dy

- ooganofosf 8t,ov® metabol ity

- f t alidh metabality

- metyl,ortus

- benzo(,a) pyr ®n
- fenoly,

- Triclosan
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Table 1
List of recent studies of environmental contaminants using data from the Morwegian Mother and Child Cohort Study (MoBa).

Contaminant measure Basis for measurement Type of study Phenotype studied First author Year of publication
PEAS Maternal plasma Association Subfecundity Whitworth 2012
PFAS Maternal plasma Association Birth weight Whitworth 2012
PFAS Maternal plasma and cord blood Method Giitzkow 2012
PFAS Maternal plasma and diet Association Parity and breastfeeding Brantsater 2013
PEAS Maternal plasma Association Thyroid hormaone Wang 2013
PFAS Maternal plasma Association Antibodies, infections Granum 2013
PFAS Maternal plasma Association Lipids Starling 2014
PFAS Maternal plasma Association Preeclampsia Starling 2014
PFAS Maternal plasma Association Breastfeeding Papadopoulou 2015
Dioxins, PCBs Diet Association ‘Wheeze, infections Stelevik 2011
Dioxins, PCBs Diet Association Transcription Hochstenbach 2012
Dioxins, PCRs Diet Association Antibodies Stalevik 2013
Dioxins, FCBs Diet Association Birth weight Papadopoulou 2013
Dioxins, PCBs Diet Association Maternal education Caspersen 2013
Dioxins Maternal plasma Association Birth weight Papadopoulou 2014
PCBs Maternal and child plasma Association Parity, age, BML, breastfeeding Caspersen 2016
PCBs Diet Association Language development Caspersen 2016
PCBs Diet Association ADHD Caspersen 2016
Acrylamide Urine and diet Method Brantsater 2008
Acrylamide Cord blood Association Birth weight Pedersen 2012
Acrylamide Diet Association Birth weight Duarte-Salles 2013
Methylmercury Diet Association Birth weight Vejrup 2014
Methylmercury Diet Association Language delay Vejrup 2016
Benzo(a)pyrene Diet Association Birth weight Duarte-Salles 2013
Bisphenol A Urine Method Longnecker 2013
Phenols Urine Method Guidry 2015
Triclosan Urine Method Bertelsen 2014
Phtalates Urine Method Sabaredzowvic 2015
Several Urine Method Hoppin 2006
Several Urine Prevalence Ye 2009
Several Maternal plasma, urine and diet Association Brants®ter 2010
Box 2 Di that are foll d with additional data

collections in sub-cohorts in the Norwegian Mother
and Child Cohort Study (MoBa)

Autism spectrum disorders (ASD)
Attention-deficit hyperactivity disorder (ADHD)
Epilepsy

Cerebral palsy

Language development

Asthma

Inflammatory bowel discase

Coeliac disease

Type 1 diabetes

CIl TCCI E:

https://www.fhi.no/en/studies/moba/
https://www.fhi.no/en/studies/moba/ftwrskereartikler/mobaprojectoverview/
https://www.niehs.nih.gov/research/atniehs/labs/epi/studies/moba/publications/index.cfm

CHOI, Judy,akol. (2015): EXTERNAL SCIENTIFIC REPORT: Review of the state of the art of
human biomonitoring for chemical substances and its egijgin to human exposure assessment for
food safety. EFSA supporting Publication2015:EN 4 . Dostupn®
https://efsa.onlinelibrary.wiley.com/doi/pdf/10.2903/sp.ef8A2EN 724 (25.6.2020)

MAGNUS, Per. (2017): Looking for effects of environmental contaminants in a large birth cohort:
Summarizing results of the Norwegian Mother and Child Cohort Study (MoBa). Int. J. Hyg. Envir.
Heal. 2017, Vol. 220, No. 2A, pp. ¥6, DOI: http://dx.doi.org/10.1016/].ijheh.2016.12.011

MAGNUS, Per, a kol (2016): Cohort Profile UpdateCohort Profile Update: The Norwegian
Motherand Child Cohort Study (MoBa). Int. J. Epidemioll@0Vol. 45, No. 2, pp. 38388. DOI:
10.1093/ije/dyw029

Mo Ba Magazi nletps:/vdver.shitnagmime@ssets/dokumenterfiler/studier/demrskemor-
far-og-barn-undersokelsenmoba/indd -deltakere/mobanagazine.pdf25.6.2020)

PALTIEL, Liv, a kol (2014): The biobank of the Norwegian Mother and Child Cohort Stpdgsent
status. Norsk Epidemiolog2014, Vol. 24, No. 2, pp. 2935
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https://efsa.onlinelibrary.wiley.com/doi/pdf/10.2903/sp.efsa.2015.EN-724
http://dx.doi.org/10.1016/j.ijheh.2016.12.011
https://www.fhi.no/globalassets/dokumenterfiler/studier/den-norske-mor-far-og-barn--undersokelsenmoba/info-til-deltakere/moba-magazine.pdf
https://www.fhi.no/globalassets/dokumenterfiler/studier/den-norske-mor-far-og-barn--undersokelsenmoba/info-til-deltakere/moba-magazine.pdf

GVEDSKO:
H MI = Jelatad ehvironmental monitoring
- zahRRaOk® mnogstvo samasityathniocbhl agt %di 2ni 2
syst ®m; hidpd/tvwavbngrzkase/Datavard/index.htm

- 1.1978- 2006:0lovo, kadmium, vek 7-12r (N=36 46 det 2 ) , 2 obl ast
Trelleborg), kagdzuorse R0O7, olorop kadntiumy ,ivek g 11+ 1 .
(N=3879 det2), r o v n ankofitoringbr.|l2@06-t2i0,0 7k a& g do r2a3|3n T

zhoreuvedenlch obl ast 2
- Casecontrol study kontaminovanej oblasti (Gusunohtasti Ostergotland)Zinok,

me N, ol ovo, kadmi um, ortusS, PCB . ,detid& st i c2
(n=600),

- 1. 1996 - 2003, PCB, DDT, HCH, HCB, trans-nonachlor, oxychlordan, mat er sk®
mlieko, Uppsala okolie (= cca 300) , primipary, 500 ml

matiek naPBDE, HBCDD,

- 2000, mAKM=308&2225 osl| ove REBITFB)DDE Mal mo ,

- r.1980-2004, T15c h aocsbodvo b 2 31r, StokHolky PBDE, HBCDD, pooled
samples, temporal ,trends, matersk® mlieko

- report zZDEMOCOPHES projektu, matky do 45r a ich deti vo vekd ®1r rokov,
vzorky vlaso»3688)moliu merstooa tw S| kkadtimerzm ,
ftal 8ty,, bisfenol A

- r.1997-2000,per fl uor al., kit plaz®a, mdtkya46 75r, ich synovia
19- 46r srakovinou (testicular cancer), Stockhglm

- 1.1996- 2004,PFOS, matersk®vml pekmi par,y, 5 rtznych

- opakujesaoblaSUp ps al a, matersk® mlieko + krv mat
Uppsala, Goteborg, Stokholm, Lunde, LykselRCDDF, PCBvkr vnom s®r e d
aadolescentov v T v 0 | el gy ov® metabol i tymolfieenol o

primipary. Deti vo veku 4, ,812- 15, 18t

Referencie:

Yearly measurements of blood lead in Swedish children since 1978: an update showing that the falling
trend continues, $kedving, Dapdrtmenigof Ocdupationah ahdh Envir@mental
Medicine, University Hospital SE221 85 Lund, Sweden,
http://www.imm.ki.se/Datavard/PDF/Tidsserie%20blyhalter%20i%20blod %2006 4&if
Polychlorinated biphenyls and chlorinated pestigdetdbolites in breast milk from primiparae
women in Uppsala County, Swedenlevels and trends 1998003, Report to the Swedish
Environmental Protection Agency, 2008-01 Sanna Lignell, Per Ola Darnerud, Marie Aune, Anna
T ° r n khitpi//sviw,imm.ki.se/Datavard/PDF/Sakrapport%20MQO _tidstrend.pdf

Temporal trends of brominated flame retardants in milk from Stockholm mothers20080 Britta
Fa@angstr°m, Anna St Dépdrtmenmtnod EnyirknenentBl eChegnistay n Stockholm

University, SE106 91 Stockholm, Sweden,
http://www.imm.ki.se/Datavard/PDF/mj%C3%B6lk_poolade NV%20rapport%202005%20modersmj

olk.pdf

H MI , Perfluoroal kyl ated compounds in whole bl oo
K2rr man, Bert van Bavel, L e n n-@echndogyHEnvirdnenént Gun

Research Centr e, Depart ment of Natur al Sciences
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for Applied Environmental Research, Stockholm University, Sweden,
http://mww.imm.ki.se/Datavard/PDF/HAEMI2150213.pdf

Temporal trends of polyand perfluoroalkyl substances (PFASs) in serum from children at 4, 8, and
12 years of age, in Uppsala 26B819, Report to the Swedish EPA (the He&#lated
Environmental Monitoring Pragm) Contract no. 2158-001, Pernilla Hedvall Kallerman, Jonathan

P. Benskin2 , Merle Plassmann2 , Oskar Sandblom2 , Emma Halldin Ankarbergl , Irina
Gyllenhammarl 1Swedish National Food Agency, Uppsala, Sweden 2Department of Environmental
Science, Stockhm University, Sweden,
http://www.imm.ki.se/Datavard/Rapporter/Tempord@rends%200f%20PFAS%20i%20serum%20b
arn%202008 2019 SLV.pdf?_ga=2.231404571.587141488.159275885649899.1592752256
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