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19242014

TokcuKonoruja moaepHor noba

* [IHEBHO Ce Yy CBETY CUHTETULLUE BEINKU BPOj HOBUX XEMUjCKUNX jeANHEHA YMje HaM
NOTEHUMNjaNHO TOKCUYHO A€ejCTO HUje NO3HATO...

* MHOro XeMMUKanuja - Mano nogataka
e EPA 2010. og 2.800 xemunKanuja - BACOKOT NMPOU3BOAHOT KanauuTteTa

* 3a 7% - NnoAauM 0 YyTULAjy Ha 34paB/be U
YXMBOTHY CpeauHy

Mocneduye?...ckopo 17% peue ncnop 18 rogmMHa CTapoCcTu - CMeTHE Y PacTy U pa3Bojy,
5-10% nma Tewkohe y yyemy, 3-6% Aele natu of xmnepaktusHor nopemehaja /ADHD/ ...

»,baTyTOoBHU AaHU", 23-24. okToo6ap 2014.
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TOKcUuKonoruja

» [leCKPMNTUBHA TOKCUKONIOrNja
o0pehusare mocKcuyHocmu cyricmaHue /oOHoc 0o3a-egpekam/

* MexaHMUCTUYKA TOKCUKONOrUja
henujcku, BuoxemujcKu U MOAEKYAapHU MeXaHU3Mu MOKCU4YHO2 dejcmeaa

* PerynaTtopHa TOKCUKONOrKja
MAKCUMQAs/IHO 00380/bEHE KOHUeHmMpayuje wmemHux a2eHaca y 800U, 8a3oyxy,
XpaHu, npeomemuma onwime ynompebe, padHoj cpeduHuU, Kp8u, YPUHYy

* AHaANTUYKA TOKCUKONOrKMja
K8AHMUMAMUBHO U K8A/aAUMamugeHo 00pehusarbe MOoKCU4YHUX CyrncmaHyu

»baTyTOBHU AaHU", 23-24. okTo6ap 2014.
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AHaNIUTUUYKA TOKCUKONOTHja
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AHaNIMTUUYKA TOKCUKO/IOTHja

e Mapuwosa npoba nam ICP ?

Anapartypa 3a ogpehusare As n3 1836. roguHe ICP - UHQYKOBaHA Kyn/sioBaHa naa3ma
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paHe TOKCcuKonoruje

* CyAcKa TOKUCKONOrKnja

* KAMHMUYKA TOKCUKONOrKNja

* MpodecnoHanHa TOKCUKONOrunja
e EKOTOKCHMKONOrUja

* MaTepujan 3a aHann3y:
* bUOAOWKU: KPB, YPUH, TEYHOCT CTAaKNACTOr TeNa, XKy, XKenyaavyHu cagpxaj,
YHYTpallkM OpraHu, 3HOj, N/byBayka, KOCa, HOKTU, LiepebpocnmnHanHa TEYHOCT,

CMHOBWja/IHA TEYHOCT, MEKOHMNjYM

* EKOMOKCUKO/AOWKU: BOAA, XpaHa, BasdyX, 3eM/bULUTE, MPOM3BOAM U NpeameTu Koju
lonase y HenocpeaaH KOHTAKT Ca }KMBOTHUM HaMUPHULAMA/BOAOM KOXKOM/C/Ty30KOXKOM

»,baTyTOoBHU AaHU", 23-24. okToo6ap 2014.
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EKOTOKCUMKOANOruja
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Genes, womb,
breast milk

Non-human biota

Human fetuses and babies
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Eko3arahusaum HoBor f06a

e Hajseha 3aBpMHYTOCT 04, TOKCUYHUX XeEMUKaNja n3 noBehaHoOr pu3nKa og, myTareHux,
KapLUUHOTeHUX, TepaToreHux WreTHmnx edpekata/ no MMyHU, HEPBHU U €HAOKPUHU CUCTEM

e 3arahuBaum:

* Mep3uncTeHTHM opraHcKu 3arahusaum - OHI, PCB, PBB/HBB, PCDD, PCDF, PAH

* HadTtHa nHaycTpuja - HadpHe mpsbe, AgepuBaTth HadTe,..

* UHaycTpmja nectmumaa - npeko 800 aKTUBHUX KOMMAHEHTU

* MeTanHa uHgycTpuje - Kagmujym, 0J10BO, *KMBA, apCEH, aHTUMOH, XPOM,...

* lHQyCcTpMja noAMMEpPHUX Maca > MOHOMepPWU, NaacTuPuKaTopu, ctabunmsartopm,...
e dapmaueyTcKka UHAYCTPUja = NIEKOBU, XOPMOHM (€CTPpOoreHun, aHaporeHu,..)

° ... Apyre rpaHe XeMUjCKe MHAYCTpUje, eneKTponHaycTpuja, rpadpuruka MHAYCTpUJja,...

* Kako npaTtutu yTnuaj TOKCUMYHUX XeMUKanuja?

* [poueHa pusmnka — go3a/ ppeKkBeHuUja N Ay*KMHa ekcnosuumje/ rogmiTe 1 34pPaBCTBEHO
cTatbe/ nyTeBu U3nararba/ reHeTnKa / cMHeprujcku edekar

* 3aKOHCKa perynaTtmea: MDK

* AHanuTnuKe TexHuke: GC-MS(/MS); LC-MS(/MS); ICP(/MS)

»,baTyTOoBHU AaHU", 23-24. okToo6ap 2014.
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dtanatvm

* [nobanHa npomsBoar-a NpouereHa Ha 5 muaunjapau kg (WHO, 2009.)

e EcTpu 1,2- 6eH3eH AnKapbOoKCcMAHE KNCeNNHe

* [lhacTudmkaTopu .

e [leunje urpayke, ambanarka, KO3SMETUYKN NPON3BOAM, “1'
NOAMMEpPHU NOA0BMU, 3uAHe TaneTe, IENKOBYU, boje...

* I3N0KeHOCT: NPEKOo XpaHe, Ba3dayxa, BOAe, KOSMETUKE...

* DEHP — 50% cBeTcKe npounssogHe

* PenpoayKTUBHa U pa3BojHa TOKCMYHOCT /XOPMOHCKM aucpanTtepu
 [loBehatbe aneprmjckux n pecnmpatopHmnx bonectu

 DEHP, BBP, DBP: cagpaj orpaHuyeH Ha 0,1% y cBUM mnrpaykama n npegmeTmma 3a Hery
neue /DINP, DIDP, DNOP/
* DEHP, BBP, DBP—> ambanaa

* DEHP—->BOAa 0
~CgHig
9]
* AHaIUTHUUKe TeXHUKe: @f:o‘cgm
* HPLC/DAD, HPLC-MS (/MS) ©
e GC-MS

»baTyTOBHU AaHU", 23-24. oKTOoGap 2014.
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MUWKOTOKCUHMU

* TOKCUYHW CEKYHAAPHMN MeTabonnTn naecHu
* RASFF — Haj3acTyn/beHunjn xasappa,

o
o
'l' | -

* TOKCMYHO AejcTBO t
e AGNaTOKCUHM - XeNaTOTOKCUYHO W,

e OXpPaTOKCUHM - HePPOTOKCUYHO H o o o . ‘
e TpuxoTeueHn (TOKCUH T-2, JeOKCUHMBANEHO) — UMYHOTOKCUYHO

e 3eapasieHOH — eCTPOreHo

e DYMOHM3NHM — FACTPOTOKCUYHO

* ApnatokcnHm — IRAC od 2012. | rpyna KapumHoreHa

* ApnatokcnH M1— IRAC od 1993. 2B rpyna KapuuHOreHa
* OxpaTtokcnH A — IRAC od 1993. 2b rpyna KapuuHOreHa
* dymoHun3nH b1— IRAC od 2002. 2b rpyna KapuuHoreH

* AHa/IMTUYKE TEXHUKE:

e CKpuHUHT TecT: Elisa

e TLC

e HPLC/FLD ; LC-MS (/MS)

»baTyTOBHU AaHU", 23-24. oKTOoGap 2014.
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LlMjaHOTOKCHUHMU

* [poAyKyjy unjaHobakTepuje
* Pa3IMunUTU NO XEMUjCKOj CTPYKTYPU U TOKCUYHOM AejCTBY
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* AHa/IMTUYKE TEXHUKE:
* NMR, TLC, HPLC

e CKpuHUHT TecT: Elisa

e LC-MS (/MS)
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OnoBo U KagMujym

e EKCno3uumja: pagHa U }MBOTHA CpeanHa

* Ha OCHOBY y4eCcTanoCTu NOjaB/bMBaHba, TOKCUYHOCTU U NOTeHUUjany nsnoxeHoctn ATSDR
CBpCTaBa 021080 Ha ll; Kaamunjym Ha VIl mecTy HajBa*KHUjUX OTPOBA

* |ARC o, 1993. KagMmmnjym n Kagmmnjymosa jeaumberba | rpyna KapymMHoreHa
oA, 2006. HeopraHcKa 0/10BHaA jeautberba 2A rpyna KapuuHoreHa
oA 1987. metanHo onoso 2b rpyna KapuuHoreHa

* KymynaTMBHO AejCTBO
buonowku nonyxmeot onosa 10-20 rog; Kaamnjyma 10-30 rog,

i

ik Esn & i:.'{s*i'»“-a' i
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- a T - > = -
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[ [

* 3abpaHe n orpaHnyerba ynotpebe

e Cagpkaj Cd y metanHum aenosmma Hakuta <0,01%
e Cagp:kaj Pb y metanHum genosmma Hakuta <0,05%

» CTpora KoHTpoAa cagpaja Pb i Cd
* AHa/IMTUYKE TEXHUKE:

* CKpUHUHT: XRF Cappraj Pb 30%
« AAS, GF-AAS, ICP(/MS)

»baTyTOBHU AaHU", 23-24. oKTO6ap 2014.
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Onoso

* Y 6MONOWKOM MaTepujany: KpB 1 ypuH
* HajyrpoxeHuja aeua Ao 5 roguHa ctapocTtu
* HeypOTOKCHMYHO AejCcTBO

e Cmarbere IQ 3a 2 — 4 noeHa npu nopacTty o/108a y Kpsu 3a 1 pg/dL Koa BpeaHOCTM BMLIMX OA
5 ug/dL

Acceptable Childhood Blood Lead Levels
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* AHAaIMTNUYKe TeXHUKe: Agency and Year

* GF-AAS, ICP(/MS)

Figure 8 1 Acceptable Childhood Blood Lead Levels
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Xpom un Kobant

* Y OMO/IOWKOM MaTepujany: KpB 1 ypuH
* IRAC od 2012. xpom(Vl)jeanrbera | rpyna KapumMHoreHa
* IRAC od 1991. Kob6anT n jeantberba Kobanta 2b rpyna KapuuHoreHa

e Xpom 1 KobanT: cacTojun meTasIHUX eHaonpoTesa
e MeTan-Ha-meTan eHaonpoTe3e Mory 6UTM MHTEPHU U3BOPU MeTana
* MeTanose

[Mocneduuye: symmnpare KOCTU M TKMBA OKO NpoTese, KapanomuonaTtuja, owtehere Buaa 1
CNlyxa, KOTHUTUBHU rTopemehajul...

Moryfu cumnTomu
FEE s npobinemu ca cpuem, npobnemu ca MemopHjom
60108M y KyKy, HeKpO3a TK1Ba, NCeyA0TYMOpH

* AHANIMTUUYKe TeXHUKe:

(KOHUeHTpauwja, memopuja), eepturo, rnysoha
« GF-AAS, ICP(/MS) i

cnenuno, 6onoBu y Kyky, ryeoha, Tpemop,
KOMNAUKaLpje cpua, aBHOPMaNHK KPBHM
NpUTHCaK, Aenpecja, cnaboct

»baTyToBM AaHu", 23-24. okTo6ap 2014.
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CyacKa TOKCUKOANOruja

Obnact TOKCUKoNOrnje Koja ce 6aBuM peTekKumjom M MAEHTUOUKAUMjOM OTpPoBa Y
6uonoWwKom W Apyrom MmaTepujany W UHTepnpeTauujom [obujeHux pesyntata y
C/ly4ajeBMMa KOju MOTy UMaT MeAULUHCKO-NpaBHe nocaeguue

Opdunnmje 1813. — otay, mogepHe TOKCUKONOTUje, Y*KACHYT 3/I04MHMMA TPOBaHa apPCEHOM:

“Xemuyap, Mopa mexcumu ycaspuasary memooa nompebHux 3a 00Ka3usarbe cay4ajesa
mposar-a, 0a bu ce paceemsuo 37104UH A Kpusay Ka3HUo”

»baTyToBU AaHM", 23-24. okTo6ap 2014.
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AnkKoxon

e Hajyewhe aHanu3MpaHa cyncraHua y CYACKOj TOKCUKONOTUjun

 AnKoxon - HajBuuie 3no0ynoTpebs/baBaHa gpora

* TpoBak€e a/IKOX0/IOM — HeKaZa CMPTOHOCHO
* CMpPTOHOCHe nospeae

e CaobpahajHe He3roge

* VYTanama

e Ybucrea

e CamoybuctBa

* KpuBWYHa gena

 Hecpehe Ha pagHOM MeECTY M Y Kpyry nopoaunue

 MeaUuUMHCKO -NpaBHe Nocneguue aKktepa agorahaja y ctarby a/IKOXO/IMCAHOCTH

»bBaTyTOBHU AaHU ), 23-24. oKTOGap 2014.
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ANnKoxon

GC-FID - meTtopa n3bopa 3a aHann3sy akoxosa y 6MonowKom u apyrom matepujany

Moryhe je pa3nnkoBaTu eTun og MeTUN-aNKoXona
MoTpebHa je mana KONMYMHA Y30PKa 3a aHANM3Y

(0,1 mLy ogHocy Ha 5 mL 3a meToay oKcuao-peaykuuje)
Bpeme Tpajatba aHanmse 3,5 mnHyTa

MeTopa — cneymndunuHa, TauHa, ocembmsea, LD 0,01 g/L

Standards
1: Acetaldehyde
2. Acetone
3: Ethyl-acetate
4: MEK
5: Methanol
5 6: Isopropanol
7: Ethanol
8: Acetonitrile

Wolatile
analytes

Sarmple, dillution :cf)_‘l\.-ent

— & and Fastrix modifier
_a

0L T

FacHu xpomarorpad — GC-FID

»baTyTOBHU AaHU", 23-24. oKTOoGap 2014.



HMHCTHUTYT 3A JABHO 3/IPABJbE CPEHJE ,/IP MUJIAH JOBAHOBHR BATYT"

roJHHA

19242014

JlekoBu

TeuHa xpomaTtorpadumja — metoaa nsbopa 3a aHaIMTUKY 1€KOBA

Tepanujcko npaherwe HUBOA N1eKa y KpBu unm ogpehuBarbe HUBOA HEKMX 1IEKOBA Y
CNlyvyajeBuma TpOBaka UAN CMPTHOr Ucxoaa — HeonxoaHa npumeHa LC-MS mnaum LC-
MS/MS TexHuKe

Tepanujcke KOHUEHTPaUMje HEKMX NEeKOBa CY BEOMa HUCKe
3a xanonepuaon 0,005-0,015 mg/L, pucnepuaoH 0,001-0,003 mg/L
Mana pasnuka usmehy Tepanmjcke U TOKCUUHe KOHLEHTpauuje neKka
ToKcuyHe KoHLueHTpaumje 3a xanonepuaon 0,05-0,01 mg/L, 3a pucnepugoH 0,008 mg/L

TeuHn xpomartorpad — TaHAEM MaceHU TeuHu xpomatorpad Bucoke epuKacHOCTH
cnektpometap (LC-MS/MS) (UHPLC)

»~baTyToBM AaHMN", 23-24. okTo6ap 2014.
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NcuxoakTuBHe cyncrtaHue

YnoTtpeba eH3MMCKUX TeXHUKa U 6p3uX TeCTOBA 3a aHa/IN3y Ha NPUCYCTBO ApOra MOKe ce
KOPUCTUTM CaMO Kao NPeIMMUHapPHU TecT

HepocTtaum:

Moctoju moryhHocT gobunjarba NaXKHO NO3UTUBHUX U HEFATUBHMX pe3yaTaTa

HucKa cneymnduryHOCT — aeTeKTyje Knacy gpore, He MOJIEKY/

[MocToje TecToBU 3a IMMUTMPAH BpPOj cyncTaHuM

lacHa uaun TeyHa xpomartorpaduja ca maceHOM CNEKTPOMeETPUjom

obaBe3Ha NOTBpAHA TEXHUKA 33 TeCTUPAHE Ha NPUCYCTBO NCUXOAKTUBHUX CYNCTaHLMU

POC™
Uring Drug Tost-5

Bp3u TeCTOBU 33 aHAZIMTUKY Apora FacHu xpomaTtorpad ca maceHum
cnekrpometpom (GC/MS)

»baTyTOBHU AaHU", 23-24. oKTOoGap 2014.
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NcuxoakTuBHe cyncrtaHue

FacHa u TeyHa xpomartorpaduja ca TaHAEM MaceHOM
CNeKTpomeTpujom - meTtoae n3bopa 3a Lu/baHy aHanusy R
NCUXOAKTUBHUX CYNCTaHLU

Apora y Kocu — ay»Kun npo3op getekumje /( o
BehuHa gpora ce 6p3o metabonuiwe n Hekaga —_ )

cé MOXe OeTeEKTOBATU CaMO Y Y30PKY KOCe
LD (pg)

MpoceuaH pacT Koce 3a
mecel, AaHa

GC-MS/MS " LC-MS/MS

»baTyToBU AaHM", 23-24. okTo6ap 2014.
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3anneweHn marepujan

* YecTto npeameT TOKCUKO/IOLLKE aHAIM3e U BeliTavyera Ha cyay
e [la nn je 3anneweHn matepujan gpora nan He?
e [la N1 ce Hanasm Ha CNUCKY KOHTPOANCAHMX CYNCTaHLmM?

* CMHTETCKU KaHabUMHOUAM — CMHTETUYKE Apore Y OBuU/bHUM r .
MeLlaBMHaMa Koje ce Npoaajy Kao OCBEXKMBAYN
npocTtopuja /BusbHn TamjaH/

e Pas3nnumTa XxeMujcka CTPYKTypa — 3ajeHUYKO AEeN0BaHE
Ha KaHabuHouaHe peuentope CB1 n CB2

»~baTyToBM AaHMN", 23-24. okTo6ap 2014.
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3aK/by4aK

MoaepHOo poba ca acnekTa TOKCMKONOTUje BEe/NIMKU je n3a3oB M 036u/baH 3a4aTaKk Koju
3axTeBa He Ccamo MyATUAUCUMNIMHaApaH npuctyn Beh u“ npumeHy caBpemeHUX
WHCTPYMEHTA/IHUX TeXHUKa 6e3 Kojux Huje moryhe oaAroBopuTtu Ha NUTakba O TOKCUYHUM
CYNnCTaHUAMa NPUCYTHUM Y KUBOTHOj U pPagHOj CPeauHN UM UX NOBE3aTU Ca Y3POKOM
TpoBaka.

Nyt A0 noy3aaHOr aHa/IMTUUYKOr pe3ynTaTta, HUCKU HUBOU KOHUEHTpauuje aHaauTa Koje
Tpeba mnaeHTUPMKOBATU UAN KBAHTUTATUBHO OApPeaAUTM AOAATHO OTeXKaBa MNPUCYCTBO
pasrpagHux npoussona U KOMIJIEKCHUX MATPUKCA Koju cy npatehu enemeHtu passoja
cpeauHe y KOjoj XXMBumo.

CBe cTpo)Kuja perynatmBa Koja obaBe3yje npahere TOKCMUHUX CYNCTAaHUMU, HUXOBUX
meTabonurta unm pasrpagHMx NnpousBoaa Ha HUBOY NUKOrpama nogpasymesa Kopuwhere
CaBpEeMEHUX MHCTPYMEHTA/IHUX TEXHUKA Kojuma ce mory noctnhu oBu 3axTeBM.

»,baTyTOoBHU AaHU", 23-24. okToo6ap 2014.
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