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bnarogapHoCTu

B cynepmapkeTtax,

no 6onbLIOMY CYeTYy,
NpoaaloTCA TOSMbKO ABe BeLn —
MELUKU 4nsa mycopa u

MYyCOp 4J19 MELLKOB

MeHTanuTeT — 3TO TO, YTO OOHWU
ycBanBarT C MOMNOKOM MaTepu,
apyrue — c NoOpTBEMHOM OTLA




CoaepXXaHue

dTanartbl — Knacc XMMNYECKNX BeLLEeCTB
dTanatbl — UICTOYHUKK, UICTOYHUKM SKCNO3ULUN
®dranartbl - XBHP3C

XBHP3C v ropMoHbI — 4TO 06L1ero?
Kputnyeckme nepmnoabl (OKkHa) BO3gencTeumg

Bo3genctene XBHPOC (dptanatoB) Ha ropMmoHarnbHble
CUCTEMBI

dTanaTbl U XXeHCcKas penpoaykTuBHasa cuctema

dTanaTbl U My>XCKasi penpoayKTnBHas cuctema

dTanaTtbl U HEUPOKOTHUTUBHbIE HaPYLUEHUSA

dTanartbl N HapyLeHnst MeTabonnama, OXXnpeHme
dTanatel 1 anneprma (actma)

Russian Children’s Study — nsydeHue apdektoB pranartos
Mepbl CHUXEHNA BO3OENUCTBUA oTanaToB Ha 340PpOBLE
3aKroyeHme




dTanaTbl: UTO 3TO TaKoe

APunpbl TaneBon KUCOThI
[IpmMeHeHne 3aBUCUT OT MOJIEKYNAPHON MaccChbl

[IpenmyLLeCcTBEHHO UCNOSL3YIOTCS Kak
nnacTmukaTopb!

— [lobaBnsawTca B NNacTuUK Anga npuaaHns emy
AONOSTHUTErNbHbLIX CBOUCTB:

e [MOKOCTb, NPO3PaYHOCTb, AOSITOBEYHOCTb U T.A4,.

Ewe ¢ 1920-x rogoB — DEHP — auatunrekcun dgpranar
— 2 MJIH T. + eXXeroaHo Nnpon3BoanTCs

B 1931 — DEHP nnactudukaTtop gna lNBX
HecTonkmne, oTHOCUTENBHO NErko ocBOOOXaarTCS
HeT ocTpon TokcmndHocTu - ceouctea XBHPOC (EDCs)
O3ab04eHHOCTb BbICOKAs B Y3KUX Kpyrax 4




dTanaTtbl MO MONEKYNSPHOU Macce

HunskomorsekynapHole gotanarthkl (3-6 aToMoOB yrrepoaa):

— Oumetundtanatel (DMP), anatundtanatel (DEP), nw6minchanaTb| (DBP)

— B KayecTBe pacTBOpPUTENEN U CBSA3bIBAHMUSA B NPOAYKTaX NINYHOWN
[MIMEHBbI, Nakax, MHCEKTUUMaOax u B NOKPbITUAX

BbicokomonekynsipHble dtanaTol (bonee 6 aTomos yrnepoga):

— Ouatunrekcundptanatel (DEHP), aunsoHoHun dptanatbel (DINP)

Nnactudukatopbl ang MNBX (90%) v apyrux nagenumn

Table 1
Common phthalates (diesters of phthalic acid): presented in the order of their increasing molecular weight (MW).

[UPAC Name Common name Abbreviation MW

Bis(8-methylnonyl)benzene-1,2-dicarboxylate Diisodecyl phthalate piop 446,66
Bis( 7-methyloctyljbenzene-1,2-dicarboxylate Diisononyl phthalate DINP 418.61
Bis(2-ethylhexyl)benzene-1,2-dicarboxylateDi-n-octyl benzene-1,2-dicarboxylate)  Dethylhexyl phthalateDioctyl phthalate  DEHPDnOP/DOP  390.56390.56
Di-n-heptyl benzene-1,2-dicarboxylate Diisoheptyl phthalate DnHP 362.50
Diphenyl benzene-1,2-dicarboxylate Diphenyl phthalate DPhP 318.32
Benzyl butyl benzene-1,2-dicarboxylate Benzylbutyl phthalate BBzP 31236
Di-n-pentyl benzene-1,2-dicarboxylate Dipentyl phthalate DnPP 306.40
Di-n-butyl benzene-1,2-dicarboxylate Dibutyl phthalate DnBP 278.34
Dipropyl benzene-1,2-dicarboxylate Dipropyl phthalate DnPrp 25029
Diethyl benzene-1,2-dicarboxylate Diethyl phthalate DEP 222.24
Dimethyl benzene-1,2-dicarboxylate Dimethyl phthalate DMP 194.18
Phthalic acid *Benjamin S. et al, 2017 Phthalate PA 166.1%
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Kyna nobasnsioTca TanaTthbl

9.5 MINH T + - eXXerogHo*
HunakomMonekynapHble 3ameLLatoTcs BbICOKOMOJIEKYNISPHbIMY
HuskomonekynsipHble (DMP, DEP, DBP) &= =

— KOCMETWKa, NnpeameTbl NINYHOWN TUTUEHDI,
NOKPbITUA, NECTULNObI

BbicokomonekynapHbie (DINP — AUMnM3oHOHUS, DEHP —
OVN3TUNrekcun) : i
— lMnactudmkatop ansa NBX (90%)
— TloKpbITHA (JIMHONEYM)

— YnakoBKa NpoAyKToB

— WrpyLuku i
— MeauunHckune Tpybkn, kKatetepbl | 25
— O6onoukn ons TabneTok pe
— HeTteprenTbl, Ogexana

*Report from a government assignment Swedish Chemicals Agency, 2015



JKCNo3numsa dTanartamMu
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dTanaTtbl NPUCYTCTBYIOT Be3ae

npeI/IMyLLI,eCTBeHHbIe NMyTUN 3KCNMOo3nunn
— npornatbiBaHue ¢ nuwen — BMM dpranatol
— BO34YyX, Mblflb U KOHTAKT c Koxxen — HMM dotanartsl

Y 90%+ nonynaunm obHapyxuesaroTcs dotanaThbl
[lepnon Nony>XnsHM — OT YacoB 40 AHEW, HE aKKYyMYNMPYHOTES



OuUEeHKN 3KCNo3nunum dprtanatTamm

CoaeprkaHne gotanaToB B ToBapax

_ Journal of Toxicology and Environmental Health, Part
M rpyLLI 7 A: Current Issues
JOURNAL o < fo d subscrip :
K ..I'_(J:\[‘tji}]__i}(..l_.-_-: htt 0
- OCMEeTUKa = [ﬁ(ﬁ._]:,_-:'}'i B alate Concentrations in Personal Care Products
KT A CLRRENT 5508 and the Cumulative Exposure to Female Adults and
— Tl peamMeTbl NTMYHOW TUTUEHDI Infants in Shanghai e v et
agin Ba Min Wang®, Xiaojun Nin g 1 obin Zhou", Yuping He", Jielin Yang", Xi Gao',

Shugua qL Zhucping Ding" & Bo Chen'

OLeHKa 3Kcno3nLumm Exp _ €< m < fx A x RF .

| BW o
B KOHU'eHTpaL"Mﬂ (C) Here, c is the measured concentration of PE
in PCP (mg/kg), m is the amount of PCP used
per application (g/use), f is the daily use fre-
quency of PCP (times/day), BW is the average

— YactoTta ncnonssosaHus (f)
— Macca Tena (BW) body weight (kg), RF is the retention factor
— ABcop6ums uepes koxy (A) [ SERRR R
OueHka pucka (penpoayKkTuBHble 3apdekTbl, 9P dEKTbI HA
paHHee pa3BuTue, opyrne addeKThl)

m m
= HQ; = E  EXP;/GV;  (2)
HI f:] o 121 11 | _




OueHKM 3Kcno3numm @rtanatamMmu

CopoepxaHue ptanaTtoB B TOBapax
— Wrpywikn

Tabnuua 1. Peaynsratsl KONMYeCTBEHHOTO aHann3a Ha chTanarsl

dTanatwl

DEHP

DnBP

DiBP

DINP

DIDP

DnOP

DnHP

DEP

DMP

YECTHBIE
UrPYLLK K




MeTabonunTbl TanaToB, AETEKUNUA B MOYeE

[lepBUYHbIE N BTOPUYHbIE META0ONNTDI

[T ] e ] e [l
MeTabonuTt | meTabonuTr g/L

) Di-methyl phthalate (DMP) MMP Mono-methyl phthalate X

é Diethyl phthalate (DEP) MEP Mono-ethyl phthalate 0.5 X X

=i Butylbenzyl phthalate (BBzP) MBzP Mono-benzyl phthalate 0.2 X X

E Di-iso-butylphthalate(DiBP) MiBP Mono-isobutyl phthalate 1.0 X X

2 E 20H-MIiBP  20H-Mono-iso-butylphthalate 0.25

2 == Di-n-butyl phthalate (DnBP) MnBP Mono-n-butyl phthalate 1.0 X X

g 30OH-MnBP 30H-Mono-n-butyl phthalate 0.25

<

g Di-cyclo-hexyl phthalate (DCHP) MCHP Mono-cyclo-hexyl phthalate 0.2 X No

T Di-n-pentylphthalate (DnPeP) MnPeP Mono-n-pentyl phthalate 0.2
g Di(2-ethylhexyl) phthalate (DEHP) MEHP Mono(2-ethylhexyl) phthalate 0.5 X X
= 50H-MEHP Mono(2-ethyl-5-hydroxy-hexyl) 0.2 X X
% 50xo-MEHP Mono(2-ethyl-5-oxo-hexyl) phthalate 0.2 X X
E 5¢cx-MEPP  Mono(2-ethyl-5-carboxy-pentyl) 0.2 X X
g— Di-iso-nonyl phthalate (DiNP) OH-MINP  7-OH-(Mono-methyl-octyl) phthalate 0.2 X
5 oxo-MIiNP  7-Oxo-(Mono-methyl-octyl) phthalate 0.2 X
f=’ cx-MiNP  7-Carboxy-(mono-methyl-heptyl) 0.2 X X
% Di-iso-decyl phthalate (DiDP) OH-MIDP  6-OH-Mono-propyl-heptyl phthalate 0.2 X
£ (DHPropHEEis itne e {PIEln 12 oxo-MiDP  6-Oxo-Mono-propyl-heptyl phthalate 0.2
% cx-MiDP  Mono(2,7-methyl-7-carboxy-heptyl) 0.2 X
m Di-n-octyl phthalate (DnOP) MnOP Mono-n-octyl phthalate 0.2 X X

- MCPP  Mono-(3-carboxypropyl) phthalate 0.5 X X

Koch H. et al, 2017. International Journal of Hygiene and Environmental Health



OUEeHKM 3KCNo3numm - OUOMOHUTOPUHT

BrnomoHnTOpUHroBblE NCCeaoBaHUSA
Anngemuonormyeckue nccrnenoBaHus
CBSA3b KOHLUEHTpaLum MmetadbonntoB pTanaToB C

NCIMONb30BaAHNEM\KOHTAKTOM pPa3JiINvYHbIX TOBaApOB

— KocmeTuka
— [lpeomeTbl INYHOU TUTMEHBI s » B e % ol ol weoemmess

Mona-n-butyl phthalate(MnBP)

ENVIRONMENTAL

ehp HEALTH

PERSPECTIVES

Manao-isabutyl phthalate{MiBP)

Monobenzyl phthalate{MBzP)
Mona{2-ethylhexyl) phthalate{MEHP)
Mono{2-ethyl-5-oxohexyl) phthalate{MEOHP)

al Care Product Use in Men and Urinary Monal 5y | phthalate(MEHHP)

Concentrations of Select Phthalate Metabolites and
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MoHoaTUNMPTaNaThl (MEDP ) [
meTabonutel (DEP) ' |5 j -
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OUEeHKM 3KCNo3numm - OUOMOHUTOPUHT

BoMoOHUTOPUHIOBLIE UCCeA0BaHNA, OLEHKa TPEHO 0B
— NHANES USA

— European consortium

— German Environmental Specimen Bank (ESB)

H.M. Koch et al. / International fournal of Hygiene and Environmental Health 220 (2017) 130-141

LMW Phthalates HMW Phthalates

== MMP [DMP) —®—50H-MEHP [DEHF)
“+#M=: BAEP [ DEP) == OH-MiNP (DiNP)
=C= MiBP (DIiBP) == (0H-MiIDP (DiDP)
—d— MANBP (DnBF)
4= \ABzP BBzP)
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Fig. 1. Concentrations of key LMW and HMW phthalate metabolites (median, in pg/L) in the German ESB over the years 1988-2015.



OUEeHKM 3KCNo3numm - OUOMOHUTOPUHT
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BVMOMOHUTOPUHI U OLLEHKA pPUCKa

TDI — tolerable dally intake — gonyctnmoe exxeHeBHoOe
notpedbneHne, MKr/kr maccbl Tena/aeHb

RfD — reference dose — peepeHcHaga nosa

Health based guidance value
— German Environmental Specimen Bank (ESB)

Table 5
German ESB participants exceeding health based guidance values derived for urinary phthalate metabolites.

Phthalate health-based guidance value % exceeding health based guidance value

Type # Biomarkers/metabolites Value ESB tofal ESB pre 2002 ESB
(1985-2015) (1985-2001) 2007-2015)

BE MEP 18,000 pg/L 0

BE MBzP 3800 pg/L 0

BE MnBP 200 pglL .

HBM-I value 50H-MEHP+ 50x0-MEHP 300 pg/L (women in childbearing age) 5 1.1
50H-MEHP + 50x0-MEHP 750 pg/L (adult males) 0

BE MEHP +50H-MEHP+50x0-MEHP 260 pg/L 3 23
DINP BE DH-MiNP+0xo-MiNP +cx-MiNP 1800 pg/L 0

Abbreviations: HBM-| value: human biomonitoring value I, BE: biomonitoring equivalent.
# health based guidance values for DEP, BBzP, DnBP: Aylward et al., 2009a; DEHP: Schulz et al., 2012a,b and Aylward et al., 2009b; DiNP; Hays et al., 2011.

Koch H. et al, 2017. International Journal of Hygiene and Environmental Health
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dTanatbl - 23@EKTblI Ha 340pOBbLE

OcCHOBHbIe JOKa3aTerbHble OaHHbIE

— OKCnepuMeHTaribHble

* In silico; In vitro

* In vivo - aMOpPUPETOTOKCUYEH, TEPATOrEHHOCTb
— SHVI,EI,GMVIOJ'IOFVI‘-IGCKVIG OaHHbIE

* Yaule HeNnoCTosIHHbLI, B HEGOMNbLLLIOM KONMYeCcTBE

AMEpPUNKaHCKOEe dHOOKPUHOIIOrM4YecKoe odLLLECTBO
— ®TanaTthbl - BellecTBa C XapaKTepVICTVIKaMVI XBHPC

Phthalates Plasticizers lestricted 2009 Ingestion,
inhalation,
dermal

aosorption s,
i |H'J| d| device

and tubing obesogen

— KaHueporeHbl?, noBpexageHne nevyeHun, penpoToOKCUHbI,
BO3ENCTBME Ha pa3BUTUE, aCTMa, Bbl3biBalOLLIME OXUPEHME

1Gore et al., 2015, EDC-2: The Endocrine Society's Second Scientific Statement on Endocrine-Disrupting Chemicals



XMMMYeckume Belwecrtsa, Hapylwarwuime
paboTy sHOOKPUHHOU cuctembl (XBHP2C)

PasnnyHble XMMU4ecKkmne BeLLECTBaA C pasfiMyHbIMU
CBOMCTBaMM, KOTOPbIE “MOryT BMeLWMBaTLCA B NIOOOMU
acneKkT oeucTBUS ropMoOHOB” 1

A BhocneacTBuu Bbi3bIBalOT HeOnaronpusaTHble 3dhdheKTbl?

85 000 npon3BoAUMbIX XUMUKATOB;
1000 MoryT 6b|Tb XBH PSC EDC-2: The Endocrine Society's Second Scientific

Statement on Endocrine-Disrupting Chemicals

MexaHunambl gencteua XBHP3C3

— ['opmMoOHarnbHbIM aroHN3m

— ['opMOHaribHbIM aHTAaroHM3Mm

— Moaynsaumns sKkcnpeccum peLenTopoB ropMOHOB
— HapyLieHne npoayKumm ropMOHOB

— HapylwieHne metabonunama n anMMmMHaLn ropMOHOB
1Gore et al., 2015, Zoeller et al., 2012: 2WHO, 2002, WHO and UNEP, 2012: 3Patisaul et al., 2018 17



[ OPMOHbI — XMMUNYeCcKaa CTPYKTypa

L rOpMOHbI - 9TO XMMNYECKME BeELECTBA OpFaHquCKOIZ npmpoabl, KOTOpbIE
Bblpa6aTbIBaPOTCF| B KIeTKaxX SHOOKPUHHbLIX XeJle3 U D,eIZCTBy}OT ANCTaHLUMNOHHO

Knaccel | Onvucave | Mpumeps!

CTtepoupbl [Monuuymknuyeckmne coegnHeHns  TeCToCTEpPOH
nunuaHou npupoabl, B OCHOBE NporecTepoH
CcTepaHOoBOE A4p0 acTpagmon u
(umknoneHTaHnepruapodeHaHTpeH) Ap.

BenkoBo- Ot 3 oo 250 n bonee [OpMOH
nenTuaHbie aMUHOKUCIIOT pocTa un ap

[TlponsBoaHble  AMWHOKUCIIOTHI C HopagpeHan
aMWHOKMCNOT  MOANOULNPOBAHHLIMU H,
rpynnamu TUPOKCUH

OunkosaHougbl [1poun3BoaHbIe [lpocTarnaH
NONMMHEHACbILWEHHbIX XXUPHbIX OVHbI,
KUCIOoT NEeNKOTPUEH
bl Mpocrarnanmy E,




CtepounaHble TOPMOHbI
Bce obpasyrotca n3 xonecrepuHa

CTepounaoreHes — Kackag peakuuun, perynmpyembix
depmMeHTamm

— [lonoBble rOPMOHbI
(3CcTpaanon n TeCTOCTEPOH)

— KopTukocTtepounasbl
— MwnHepankopTukonabl
— ['ecTareHsl

Hannuune/oTcyTtctBue
depMEHTOB — KPUTUYHO

Cekpeuns ropoMoHOB =
(He BblaeneHne) — BeayLlas [

POJib B KOHTPOJ1€ YPOBHA TOPMOHOB
Klein and Rossmanith, 2016 19



[TpMHLUMN FrOPMOHaIbHON perynsaunm

> CNS
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«OKHa (nepuoabl) YyS3BUMOCTU>»

lNMepuoabl yasBumMocTH
OkKHa BOCNPUUMYUBOCTHU

KoHuenuusa
YyBCTBUTESbHbIX
(KPUTUYECKUX) OKOH-
nepnoaoB (OKOH
YA3BMMOCTW) ON4
9KCNO3numn —
KpaeyrosibHbIN KaMeHb Ans
OUEHKN BO3OENCTBUS
XBHP3C Ha 3g0poBbe

[lepuoabl
XapaKTepusyTcs
pasfnn4yHon cekpeumemn
pasfnNYHbIX FOPMOHOB,
pasHbIM UX YPOBHEM B
KPOBU U pasHou
9KMpeccuen peLenTopos

State of the Science of Endocrine Disrupting Chemicals — 2012, UNEP and WHO 21



OkHa yassumocTtu K XBHPOC

Oencteua XBHPOC — nogobHo HapyLlueHnio 4encTBuUst ropMOHOB —
0COBEHHO onacHbl B YA3BUMble nepuoabl pa3BUTUSA

OD,HI/I N T€ XKe N03bl OANHAKOBbLIX XUMNYECKNX BELWECTB B Pa3JyiIMYHbIE
nepnogbl pa3BNTnA MOryT Bbl3blBaTb Pa3JiIM4HbIE I'IOCJ'IGLI,CTBI/IS:l1

OkHa ya3sumMmocTu ans pasnuyHoix XBHP3OC mMoryT ObITb pasnuyHble,
TaK XXe Kak MOryT COnpoBOXAaTbCs pasfindHbiMn adpdpekTamMun Ha
3[00pO0OBbLe, NMPOABNAEMbIMU BMOCNEACTBUM HA pa3HbIX aTanax
pas3BuTMSa (M y OeTen n Bo B3pOCNOM nepuoae)?

Bce 4yyBcTBUTENBHbLIE NEPUOAbLI K SKCMO3NLIMM BaXKHbI, BKITHOYaA:
nepuoa Ao 3a4atusi, NpeMMniaHTauNnOHHbINA, SMOPUOHANbHbIN,
nepuoa pasBuUTUA NnNoaa, HeoHaTanbHbINM, HOBOPOXAEHHOCTb,
OETCTBO M NOAPOCTKOBLIN Nepuoa

[lepunop rpyaHoOro KopmsrieHns Kak dgpoaktop akcnosuuun XBHP3C
OOMMKEH Yy4YUTbIBATLCS

1 Louis et al., 2006; 2 Landrigan et al., 2004, Selevan et al., 2000 22



DOHaD (FeBAD) n XBHP2C

KOHLEenuua «nepBonpuynH 340poBbda U 60fiesHen Ha paHHUX
nepunogax pasBuTusa», ‘BHyTPUYTPOOHLIX NPUYNH
3aboneBaHun B3pocnbixX”, FEBAD

“INepnoa Bo3gencteums onpenenseTt apdekT»
MaHundectaums 3aboneBaHn — HAMHOTIO MO3Xe B XKN3HU

ungs (3-40 weeks: Alveolar phase birth -10 years)

Reprod (7-40 weeks: maturation in puberty)

Week 1-16 Week 17-40 Birth - 25 years

WHO and UNEP, 2012 23




LInkn ysi3BUMbIX OKOH, NepegaBaemMbiX Mo
HacneacTBy

Mex- (inter-) n TpaHc (trans-) reHepauMOHHbIN LINKIT

[lepuon oo 3avatuns (MaTepUHCKUN — OOLUTOreHe3) U
OTLLOBCKUU - criepmMaToreHes)

[TpeHaTanbHoOe pa3BuTne (dMOpmMoHanbHoe, 8 HeaENb U
nnog) — Ao poXaeHus

HeoHaTanbHbIW nepuog (1 mecal) 1 HOBOPOXAEHHOCTb
(mepBbIn ron)

LetctBO — o0 nybepTara

[lepunybepTtaTtHbi — 1-2 roga 4o nepBbiX NPU3HAKOB
NOMNOBOro pa3sBuTuUs N cam nybeprar

[lepuog Ao 3a4yaTmnsa y NOTOMCTBA
24



(? [o 3a4aTnsa — oTLOBCKNIN, criepMaToreHes

CneplvlaToreHes — MYXCKaA BEPCNA TAMETOreHeaa

— Cnepmapxe — HacTynaeTt Yyepes 1-2 roga nocrne nepsbiX NPM3HaKoB
NOSI0BOr0 Pas3BUTUS

— 13-15 net +

— [NpumepHo 2-3 mecdua Spermatogenesis primorcial—(@

germ cell

[[OpMOHO3aBUCUMBIN mﬁ“i Sertol cal~__/ =

ep-i:;iid‘g,-mia ) (@ B oe

T Spermatogy Jr‘ilurn
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Q [lo 3a4yaTuna - PonnuKynoreHes

[1pogormkaroLwnnca Nnpouecec — B KaXablIt MOMEHT BPEMEHMU
ANYHUK COOEPXUT PONNUKYMbl B Ppa3HbIX CTaanax

[MpumopananbHbIN PONNUKYN — HE3PENbIN, «CNALLUNA»
— 18-22 Hegenb — HaubonbLlee KoNM4ecTBo (4-5 MUNITIMOHOB)
— YMEHbLUAETCs ¢ poXXaeHNeEM 1 Bo3pacTtom U Kk nybeptarty — 180 000

Co3peBaHue Ponnmkynos
— 65 gHeun, 3 MeHCTpyanbHbIX
LuKna

Perynupyertca ropMoHamu:
— OCI'

— OCTpOreHbl
— OM9A

KputnyHein nepmnog ana XBHP3C 6



Q [ o 3a4aTusa — BbIOOP JOMMHAHTHOro ponnukyna

donnukynapHaa gasa — nepsble 12-14 gHen umkna

— Lunknunyeckn — passutme aHTpasribHbIX OMNMUKYIoB
n popmMmnpoBaHmMe ogHOro AOMUHAHTHOIO
- N=400 3a >XN3Hb XXEHLLNHbI

https://courses.washington.edu

— Ha 7-n geHb
— [Nogbem OCI'; noBbILLIEHNE 3CTPOreHOB
OBynauns — npumMepHo Ha 14-n aeHb:
— Muk JII

nnnnnnnnnnnnnnn

Ya3BMbIN nepuos K BHPOC = = dmn — .I
— Mpuem KOK (koHTpauenums) -

o CTI/IMyJ'IFILI,I/IFI ANYHNKOB onadotropin “\



[lpeHaTanbHbIN Nepuon

OnnogoTtBopeHne — NPOHUKHOBEHWE criepmMaTto3onia B
ANLIEKITETKY

3apoabilleBas ctagua — OT ONSI040TBOPEHUSA 2 Heaenu
(10-14 gHen)

— 3uroTta — bnactouncra — geneHne KrneTok

— 7-01 AeHb — UMNNaHTauua B Matky, npoaykuma x4
OMOpUoHanbHbIM Nepunoa — 3-9 — 8-9 Heaenu

— [1naueHTa — bapbep Mexay MaTepbio-aMOpPUOHOM (N10A0M)
— OpraHoreHes, nonosas AnddepeHUnpoBKa

[lepunon passutus nnoga — 9-a Hegend Ao PoXaeHusd

— Co3peBaHue TKaHeN 1 opraHoB; BbICTPLIN POCT Nnoga .



HeoHaTanbHbIM Nepuoa n AETCTBO, MUHUNYOepTaT

MuHunybepTaT — nocTHaTanbHbIN BeIOPOC
roHagoTPONMHOB — Nepsble 1-3 Mecsua XXU3HU

Nr 1 ®CI 1
— TEeCTOCTEepPOH T Yy Marnb4uKoB; 3CTpaguon 1y AeBoYek
— INSL-3 1; AMI" 1; nHrmoumH b B 1

— CnepmaToreHes He MHULMUPYEeTCSa BCIeacTBMe OTCYTCTBUS
9KCMpeccun aHaporeHHoro peuentopa

KpnunTopxusm y Manb4nkoB U NpeXaeBpeEMEHHOE Tenapxe
y aeBo4ek — cBsa3b ¢ XBHPOC (dbrtanatamu) ?

Minipuberty

Foetal life Childhood Puberty
Birth

Kuiri-Hanninen et al, 2014. Horm Res Paediatr 29



4 MepunybepTaT — YSA3BUMbIN nmepuoa

Interstitial tissue

[NepunybepTaTHbIN Nepuoa;

— 1-2 roga 0o NepBbIX NPU3HAKOB
MOJTIOBOro pa3BUTUS

— AktuBauuga I'TT ocu

— [ponndepaunsa knetok Ceptonnu
N cnepmMaToroHum

Germ cells

Rey R., 2003

CnepmaTtoreHes - ropMOHO3aBUCUM
[TybepTaT — nepmog gpamaTuveckmx
N3MEHEHUI —

— T JKCripeccunun reHos, KOANPyrOLWUNX TOPMOHbI U pPpeLENTOPDbI
— ,El,pamaTvMeCKoe T YPOBHA TOPMOHOB

— Kak pesynbTtart - cnypT, 3-5 ner, or
MarieHbKOro Marb4dumKka K nNosioBo3perniomy
NoApPOCTKY\MOSI040OMY YENOBEKY

Yassumbin nepuon anss XBHP3C




? MepunyobeptaT — YA3BUMbIN Mepnoa

[TepunybepTaTHbIN Nepuoa;:
— 1-2 roga 0o nepBbiX NPM3HAKOB MOSIOBOrO pa3BUTUS
— AktuBauuga I'TT ocu

OoreHes:
— [lopmoHO3aBUCUM
[TybepTaTt — nepunog apamaTnyeckmx N3MeHeHumn

buomapkepbl y OeBOYEK:

— BO3pPacCT NnodBrieHnsA rnepBbiX NMpPpmM3HakoB
NOJ10BOIo pa3BuUTUA

— MeHapxe (Bo3pacT rnepBon MEHCTpyaLnu
— pasButue rpyam (ctagumn B2-B5), ob6bem an4HMKOB
— Konun4yecTtBo/pasmep aHTpanbHbIX dONnKynos

— YPOBEHb FMOPMOHOB

Yassumbin nepuon anss XBHP3C 31



[lepuoa Ao 3a4yaTna y NnoTOMCTBA

[Nna F2 — cambi ANUTENbHbIN
nepuoa Oo 3ayaTus, BKIMOYaeT
nepuog y npeabiaywmnx nokosieHum

Bosgenctemne Bcex pakTtopos
cpenbl N AaNUreHeTUYEeCcKoro
penporpammmpoBaHuda Ha FO-F1

—_—

—— Mother - 15t generation

_— Fetus - 2nd generation

o

T Reproductive cells - 3rd generation

Image by Paige Lawrence, U Rochester



dTanaTtbl U TOPMOHbI — YTO 06LIEero?

FOpPMOHBI dTanartbl

[lencTteyoT Yepes peLenTopsl MoryT gencrteoBaTtb Ha peuenTopbl

HekoTopble MMEeKT MHOIo pPeLenTopoB
(ERa, Erp), TkaHe-crneynuyHble Knacchol
peLenTopos

AKTUBHBbI HA HU3KNX YPOBHAX AKTUBHbI HA HU3KNX YPOBHAX, MKr\JT

YpoBeHb B KPOBM HE Bcerga oTpaxkaeT YpoBeHb B KPOBM HE Bceraa oTpaxaeT
aKTUBHOCTb aKTUBHOCTb

HeT brnoakkymynaumnm HeT brnoakkymynaunm, exegHeBHO
HenuHenHasa 3aBUCUMOCTb «403a-0TBET» HenuHenHasa 3aBUCUMOCTb «403a-0TBET»

BoamoxHa «budasHasa» 3aBUCUMOCTb BoamoxHa «budasHaa» 3aBUCUMOCTb

Qg pekTbl TKaHeCNeUNUYHbI U O pekTbl TKaHeCNneUNdUYHbI 1
«BO3pacTo»cneymgpunyHbl «BO3pacTo»cneympunyHbl

BbI3bIBaAlOT SrMMreHETUYECKNE U3MEHEHUS BbI3bIBaAOT 3MMreHeETUYECKNE U3MEHEHUS




dTanaTtbl Kak XBHP2C

Bosgencrtene Ha saepHble peLenTopsl
— peroxisome proliferator-activated peuenTop (PPARs)
— retinoid X peuentopsbl (RXR) st St
— OCTPOreHHbIN peuenTop a u 3
— Cnabbl aHTaroHn3m aHgporeHHoro
peuenTopa
AHTUN-aHOporeHHble a3 ekThl

— |El,OKa3aHbI Ha XUBOTHbIX, KyJibTypax
KIeTOK

Phthalates — Nudlear receptor DBP weak affinity for ER (874)

Microenvironment/stroma MEHP induced PPARB in adipose (1274)

1Gore et al., 2015, EDC-2: The Endocrine Society's Second Scientific Statement on Endocrine-Disrupting Chemicals
’Benjamin, S., et al. (2017)



BansaHmne @TanatoB Mo AaHHbIM
3NnA4 nccnegoBaHum

Journal of Hazardous Materials 340 (20
Contents lists available at ScienceDirect
Journal of Hazardous Materials
journal homepage: www.elsevier.com/locate/jhazmat

Review

Phthalates impact human health: Epidemiological evidences and @Cmmﬂk
plausible mechanism of action

Sailas Benjamin®"*, Eiji Masai?, Naofumi Kamimura?, Kenji Takahashi?,
Robin C. Anderson ¢, Panichikkal Abdul Faisal®
SS._mpml

dia
1 F&B Road, College Station, TX 77845, USA

35



OueHKa 3KCno3nunm B anuna nccnegoBaHuUax

Envimnment Intemational 85 (2015)27-39

Contents lists available at ScienceDirect a

ironrmient

Environment International

journal homepage: www.elsevier.com/locate/envint

Review article

Exposure assessment issues in epidemiology studies of phthalates @M

. La 1 - .b iy T alimia C R
Lauren E. Johns °, Glinda S. Cooper ~, Audrey Galizia %, John D. Meeker
* Department of Environmental Health Sciences, University of Michigan School of Public Health, 1415 Washimgton Heights, Ann Arbor, MI 48103, USA
b Notiond Center for Environmental Assessment, Offic h and Development, United States Environmenta Protection Agenc ennsyivania Avenue NW, Washington DC 20460, USA
* Nationd Center for Emvironmental Assessment, Office of Research and Development, United States Environmental Protection Agency, 2890 Woodbridege Avenue, Edison, NJ 08837, USA

Mo o6pa3uam mouu:
— YTpeHHSAA

— CyTo4Hasn

KpoBb

[TynoB1HHaA KpoBb, MaTepunHCKoe MOJIOKO .



BUOMOHUTOPUHT U
3ANMAEMUONIOrNYECKME nccaegoBaHng

KoropTHble nccneposaHus %

C po>|<tEIIeHI/I;I enrieco
— basa gaHHbIx http://www.birthcohorts.net/

— 83 koropThl, +500 000 nap geTu-poauTtenu
ENRIECO — 6a3a 37 birthcohorts

Birth Cohort Consortium of Asia — BICCA
— 40 koropT 13 16 cTpaH
— http://www.bicca.org/

Conception of preconception

— OLleHKa 9Kcrno3uummn B nepuon oo
3avyaTus



http://www.bicca.org/

[TonepeyHbIn VS NOoHrnTyamnanbHbIi AN3anH

_____Monepeunbin | JloHruTyauHanbHbli__

Bpems OTHOCUTENBLHO ObICTPO  [ANuTenbHO
CTOMMOCTb OTHocuTtenbHO aeweBo  [oporo

[TpUYnHHO- He gokasyema [Joka3yema
cnegcTBeHHas CBS3b

OueHka grakTopos,
aencTeyoLline B
KpuTndeckne nepuoabi
pa3BUTUS

nepuHaTanbHO MUHMMyM 10-18 net
npenybepTaTtHO MUHUMYM 9+ neT
nepunybeptaTHO MUHUMYM 6+ neT

MHOroueHTpOBOCTb, Jlerye obecneunTb Heobxoanmo

KOHTPONb Ka4yecTBa O0SITOCPOYHOE
COTPYOAHNYECTBO -
CNoXHee




dTanaTtbl — U MYXXCKOe 340p0OBbe

Current Environmental Health Reports
https://doi.org/10.1007/540572-018-0174-3

SUSCEPTIBILITY FACTORS IN ENVIRONMENTAL HEALTH (B RITZ AND Z LIEW, SECTION EDITORS)

@ CrossMark

Impact of Di-2-Ethylhexyl Phthalate Metabolites on Male Reproductive
Function: a Systematic Review of Human Evidence

Birgit Bjerre Hoyer ' . Virissa Lenters* - Aleksander Giwercman® - Bo A.G. Jonsson® - Gunnar Toft? -
Karin S. Hougaard”® - Jens Peter E. Bonde' - Ina Olmer Specht™*®

dokyc Ha DEHP meTtabonutsl

33 cTaTbu

— TONbKO 5 — NMOHrUTYANHANbHbIX
— 21 — n3yyanun obpasubl CEMEHU
— 18 — penpoayKTUBHbIE TOPMOHbI

— 3 - Bpema [io 6epemMeHHOCTH (KoM-BO MEHCTP LMKNOB)



dTanaTtbl — U MYXXCKOe 340p0OBbe

Cross-sectional (nonepeyHble) nccregoBaHNs CEMEHM

— CB#3b C nosbllWeHHON pparmeHTauun OHK
cnepmarto3onaos

— CB4A3b C yXxXyaueHnem Kosimnd4ecrtea m nogBmnXXHOCTH
cnepmMato3ongonB

— Jltogun, obpaulatomecst B KINMMHUKK 6ecnnoansa — ecTb
B3aMMOCBSI3b oTanaTtoB N HAapPYLLEHNS CEMEHMU

— Duty et al 2003; Hauser et al 2007; Bloom et al 2015

— Cpean obuwen nonynsuun — He HangeHa cBsi3b

CBsA3b C NOHMXEHUEM YPOBHA TECTOCTEPOHA
[TlpocnekTneHoe LIFE study (Buck Louis G. et al, 2016)

— YpoBeHb Y MyxxiunH MBP & MBzP ceda3aH ¢ boree
ONUTENbHBLIM «BPEMEHEM 00 DEPEMEHHOCTU

YPOBHM 3KCMO3ULMKN - HU3KNE




XBHP2C n dptanatbl — BO3aeNCTBME Ha AUYHUKK

BFA,
DEHFP
DES
MXC
Primordial
follicle

BPA
DES

Germ cell nest
breakdown

e

Flattened
granulosa cells

Apoptotic
oocyte

Oocyte

Corpus luteum Ovulation

BPA,
Diuvron
Fenvalerate

Paraben
PCBs

Bifenthrin
DEHP
oD

Gore et al., 2015. Endocrine Reviews

BPA,
Fenvalerate
PCBs

Prima
follicle

Cuboidal

BPA

Fenvalerate

Pre-antral
follicle

granulosa cells

Cumulus
granulosa cells

Pre-ovulatory
follicle

BPA
Chloropyrifos

Cypermethrin
DEH

Endosulfan

HPTE

ion

MEHP
ono-hydroxy MXC

MXC

PCBs

__TCDD

R
|
7 follicle

o




dTanaTtbl — U HEMPOKOTHUTUBHbIE DYHKLIUU

[1aHHbIX — OorpaHNM4eHHoOEe KOJIN4eCTBO

ADHD - attention deficit hyperactivity disorder —
cuHapom gedounumta BHUMaHUA C

r’mnepakTmMBHOCTbHO

— Chopra et al, 2014 — NHANES, CLUA

— Kim et al, 2009 - Kopes

Children in the Mount Sinai Children’s
Environmental Health Study at 4-9
y of age

Phthalates

Phthalates Mother-infant pairs recruited in

2006-2009 in three Korean cities

Phthalates

Children in the Study for Future
Families whose mothers had
previously had phthalate
metabolites measured during mid
nregnancy (urine)

Gore et al., 2015. Endocrine Reviews

Increased concentrations of low molecular weight phthalate
metabolites (maternal urine) were associated with poorer
performance on tests for aggression, conduct problems,
and depression clinical scales, the externalizing problems
and behavioral symptom index, and the global executive
composite index

High maternal phthalates (MEHHP, MEOHP, MBP) in maternal urine 1188
were assodated with poorer performance on the mental
developmental index and the psychomotor developmental index
in 6-mo-old male (but not female) infants

Certain phthalates were associated with a decreased
masculine score in boys on play behaviors

1190

42



dTanartbl — N MmetTabonmnyeckue 3abonesaHud

OXxnpeHue, caxapHbi anabet 2 Tuna (Benjamin,

S. et al.

1 2017).

Obesogen, diabetogen

Table 7

% Benjomin et al./ lowrnal of Hezardows Materials 340 (200 7)

Phthalates vs. Diabetes and Obesity.

3603872

Impact

Subpects and country

Phthalates) metabaolites
tested

Matrix assessed

Inference

Reference

Dbesity and insulin
resistance

Ohbesity

Ohbesity

DHabetes amnd obesity in the

elderly

Dbese undergoing weight
boes

Insulin resistance

Insulin resistance

Insulin resistance

Insulin resistance

M=1451 (males> 18 yr=).
NHANES (190992002, LISA

N =4369 (6—80 yrs);
MNHANES [ 19992002, L}SA

N =4369 (680 yrs);
NHANES [ 199020022, LISA

M = 10 & subjects, — TO yrs],
Sweden

M =152 {adult ovenseight
and ohese)
2009-201 2, Belgium

M =123 {obese with no
history of T2, Belgium

M =3083 men and women
(12-8D wrs],
MHANES (D01 2008, LISA

M =971 female nurses [65.6
yrs) with TZDF NHS and
MHE-1I {456 wr=), USA.

NHANES [2D00-2012), LISA

M =356 fasting (12— 19 yrs):

MEBF, MEFP, MEHP, MEzP,
MEHHP, and MEOHP.

MEF, MEHF, MEP, MEzP,
MEHHPF and MEOHP.

MEF, MEHP, MEP, MEz P,
MEHHF and MEOHP

MMP, BHEBEP and MEP and
MMP and metabolives

MMP, MEP, —MEPP,
SHO-MEHP,

S0xo-MEHP, MEHFP, MiBP,
MnEBEP, MBzP

MMP, BICPP, BIEP,
SCx-MEPP, SCx-MEPP,
SHO-MEHP, MiIBEP,
S0xo-MEHP, MnEF, MBEzP,
MEHP

MEF, MnBP, MiBP, MBzP,
MCOPP & DEHF metabolites
(MEHP, MEHHP, and
MEOHP]

MEFP, MEHFP, M{EHHP,
MECPP, MEOHP, MEBzP,
MBPand MIBEP;: and BPS

Metabolites of DIMP, DIDFP,
DEHP

Blood and wrine.

Measured in urine BMI and
WANC

Measured in urine BMI and
WANC

Hlood, serem

Urine, serum, along with
BMIL, WIC

Bload,
urine

MEP, MBP and MBzP associated with
insulin resistance and MEBzP, MEHHP,
MEOHP and MEP assaciated with
obesity

Increased assodations with phthalate
metabolites and obesity: with
differences in gender andfage
subgroups

Increased assodations with phthalate
metabolites and obesity outcomes,
indluding notable differences by
gender and age subgroups

MIBF related to poor insulin secretion;
MEF and MMP related oo insulin
resistance; MiBP related to increased
obesity in the abdomen of women
MEPF and DEHP predominant. Mo
assnciation with obesity indicators
{weight, BMI or W(C)

Increased insulin resistance, decreased
msulin sensitivity and impaired beta
cell function

Certain populations more vulnerable to
phthalates with respect to
disturbances in glucose homeostasis

Concentration higher in NHSII
participants than NHS; £ DEP and
DEHF metabolites sipgnificantly
associated with TZD in the NHS-I1
DNHP {34 4% prevalence) and DDEHP
[IT.TE prevalence) were associated
wiith T2




dOTanatbl U
anneprmnyeckme 3aboneBaHus

HeT y6eamnTenbHbIX JaHHBIX O B3aMMOCBSA3M
Bo3MOXXHO, noka..

Contents lists available at ScienceDirect

Review

Effects of phthalates on the development and expression of allergic disease
and asthma

Michelle L. North, PhD *"'": Tim K. Takaro, MD, MPH, MSc, FACOEM *:
Miriam L. Diamond, MSc, MScEng, PhD *; and Anne K. Ellis, MD, MSc, FRCPC, FAAAAL

*Department of Biomedical and Molecular Sciences, Queen’s University, Kingston, Ontario, Canada

TAllergy Research Unit, Kingston General Hospital, Kingston, Ontario, Canada

*Faculty of Health Sciences, Simon Fraser University, Burnaby, British Columbia, Canada

z[.Jt'pnr.irn':'tt'm of Earth Sciences, University of Toronto, Toronto, Ontario, Canada

I Division of Allergy and Immunology, Department of Medicine, Queen’s University, Kingston, Ontario, Canada




Cepuda KoOHd®epeHLUnn B MockBee

Hekabpb 2014
Hos16pb 2015

— [lpod. Pacc Xaysep — «®Tanarbl 1 My>XCKoe
PENPOAYKTUBHOE 3[0POBLEY

— npod. Puk lNunsHep «Influence of phthalate exposure on
genome-wide DNA methylation of human sperm»

CeHTsbpb 2016

— [lpodp. Pacc Xaysep «Urinary phthalate metabolite
concentrations and pregnancy loss among women
conceliving with medically assisted reproduction»

— npod. Puk NunsHep «OTUOBCKasA akcnosnunga dranatamm u
pa3suTUE nnoga: posib MmetunuposaHua HK

CrnepMaTo30Ma0B»
45



JKcno3numsa B Poccuun

Russian Children’s Study (MccnepnoBaHnme geTtckoro
300Pp0BbSA)

Obpasubl mo4vn, N=40, manbyuku 8-9 net

CobpaHbl B 2003-2005 rr

Bce metabonutbl dtanatoB obHapyXnsanuch
LLiInpokun gnanasoH ypoBHEN

MepgnaHHble KoHUeHTpaunn metabonmtos DEHP (MEHP,
MEHHP, MEOHP, MECPP) - B 2-3 pasa Bbille YpOBHA cpeau
neten CLUA 6-11 net (NHANES, 2003-2004, 2005-2006).

MepgnaHHble KOHUEHTpaunn metabdbonmtos gpyrux BMM
doranatos MIBP n MnBP Bbilwe B 4 n 7 pa3 cCOOTBETCTBEHHO

OpgHako no metabonuty gpyroro BMM dtanata — ypoBeHb B
10 pa3 MeHbLUe

kecnosnumnsa BMM dtanatos (DEHP, DIBP, DnBP)

46



JIOHrMTYANHAaNbHOE UccneaoBaHMe
Russian Children’s Study

AnuaemMmmoriormnyeckoe

ropoga

— lopog Yanaesck, Camapckas obnactb, CpegHee NoBormkbe
— HaceneHnune 72 000 HaceneHud

Llenb: oueHUTb NnepnHaTanbHble (PETPOCNEKTUBHO)
npenybepTtaTtHble N NybepTaTHbIE PaAKTOPLI, BNUAIOLLME Ha:

— Poct 1 qonsnyeckoe passutue

— [lossBneHne HaYyarnbHbIX NPU3HAKOB NOSI0BOro pas3BUTUSA

— Temn NonoBOro co3peBaHuUs

— OkOH4YaHWe NonoBoro co3peBaHns

— KayecTtBO cemeHun

— PepTUNbLHOCTL

— ['opMoOHanbHble UaMeHeHna 8-20 neT (M Kak MapKepbl, N Kak UCXoabl)
— JnNUreHeTnyeckne NaMeHeHna (M Kak MapKepbl, U Kak UCxoabl)

47



[1n3anH nccnenoBaHuns

Manbiunkun 8-9 ner, poxxgeHune 1994, 1996, 1997

Habop koroptbl — ABa roga, man 2003 - anpenb 2005

Bnant B nccnenoBaTenibCKUN LLEHTP - B MECAL, pOXAeHUS
Koropta — 516 maneinkoB — 86% npoxmeaBLwmx B Hanaescke
ExxerogHo BU3UTHI

OueHKa rnosioBoro pasBuTus

OueHka dbn3n4eckoro passuUTus,
aHTponomeTpus (bonee 50 nokasarenen)

BasaTtne obpas3uoB kKpoBu (pa3 B ABa roga),
Ob6pasubl MOYU (EXXETOOAHO)
HTepBblOMpOBaHMe




RCS — Ha gekabpb 2017 r

Hayano nyb6epTaTa

Hdonyb6epTtaTt Myb6eptatr 3penocTb Cemsa
Enroliment, Mid Puberty, Maturation,
9 yrs 11-13 yrs 15-17 yrs Young adults, 18+ yrs

516

481 457 447

217

8-9yrs 1yrFU 2yrFU 3yrFU 4yrFU b5yrFU ©6yrFU 7yrFU 8yrFU 9yrFU Semen,
18-19 yrs



KonimyecTtBeHHbIX aHanm3 nepBUYHbIX U
BTOPUYHbIX METAOONINTOB (dTanaToB B MOYe

300 MK Mo4un

Ananut BHyTPeHHMA nf::;:zz:u,
[MpobonogrotoBka (paclienneHme AR Hr/mn

MWKOKOHbIOraToB MeTabonmToB e it CEY) MEP-D4 0.25 — 500

(*)Ta naTto B) Moto-(u30-6yTun)cranat (MiBP) MiBP-D4 0.25 — 500

MoHo-(H-6yTun)cpranat (MnBP) MnBP-D4 0.25 - 500
I peaBapuTeribHoe Mowo-(3-kapGokeunponun)pranat (MCPP)  MCPP-13C, 0.25 — 500

KOHLEHTPUpoBaHMeE U obecconuBaHue MoHo-6eH3undTanat (MBzP) MBzP-D4 0.25-500
obpasua

MoHo-(2-atunrekcun)prtanat (MEHP) MEHP-13C, 0.25 - 500
MoHo-(2-atun-5-rmgpokcu-rekcun)cpranatr  5OH-MEHP-D4  0.25 - 500

(50H-MEHP)
XpOMaTOFpaCbl/I‘—IeCKOG pasnenedHne MoHo-(2-aTun-5-okco-rekcun)dpranat 50x0-MEHP-13C,  0.25-500

MeToaomM obpaTtHo-pasoBon BOXKX  [GECRlzly
MoHo-(2-3Tun-5-kabokcu-neHTun)dpranat 5cx-MEPP-D4 0.25 - 500

(5¢cx-MEPP)

MaCC-CﬂeKTpOMeTpM‘-IeCKOG MoHo-(7-rngpokcu-meTun-oktun)dpranat OH-MINP-D4 0.25 - 500

OeTeKTupoBaHue (CliMINE) ,
MoHo-(7-kapbokeun-metun-rentn)dpranar cx-MiNP-D4 0.25 - 500
(cx-MiNP)

Onpeﬂ,eﬂeHl/le KOH U-eHTan-MM MoHo-(6-rnapokcu-npunun-okTun)pTanat OH-MIiDP-D4 0.25 - 500
(OH-MIDP)

Q)TaﬂaTOB SLeLOlS s MoHo-(6-okco-meTunokTun)drTanar (oxo- oxo-MiDP-D4 0.25 - 500

KaJ'II/I6pOBO‘-IHbIX (40]%1=1-1) ¢ MiDP)
MoHo-(2,7-gumeTnn-7-kabokcu- cx-MiDP-D4 0.25 - 500

ApanTupoaHo rno Koch, H. et al, 2003 renTun)pranar (cx-MibP)

MoHo-(H-okTun)dpTanat (MnOP) MEHP-13C, 0.25 — 500

Anga aHanmsa cmecu dptanatoB metogom BOXX-MC
JTabopatopus npod.Jlebeaera A.T., xumdak MI'Y




KaK CHUXaTb 3KCMNO3UNLUUKO

PbIHOK nnacTngukaTopos - 8.4 MINMH T - eXXxerogHo*
70% wn3 Hux — otanatbl (88% B 2005 roay)
AnbTepHaTuBHbIE NnacTudukatTopbl — 30%

3aMelleHne Ha anbTepHaTuBHble, pernctpaumnsa REACH

— terephthalate

— adipates, benzoates, di-benzoates, cyclohexanoates, citrates,
sebacates, azelates

— acetylated glycerol esters, epoxidized soy bean oil, alkyl phenol esters
of sulphonic acid

B pa3sHbIX cTpaHax — pasHble orpaHUYeHust Ha UCrnonb3oBaHne

CeBepHass AMepuka

— orpaHudeHue goranatos ¢ HVM

— 3ameuweHne DEHP Ha DINP n DIDP
Ctpanbl BEKUA - ?

*CEH: Plasticizers (Report). IHS Markit. July 2015 51



https://www.ihs.com/products/plasticizers-chemical-economics-handbook.html

EBpOCOIO3 — 3anpeT dT1as/iaToB

11 nrona 2018 — 3anpeTt Ha pa3mMmelleHNe Ha PbiIHKE TOBAPOB,
cogepxallumx cneaywowme 4 pranara:

DEHP - di-(2-ethylhexyl) phthalate;
DBP - dibutyl phthalate;

BBP - benzyl butyl phthalate

and DIBP - diisobutyl phthalate

"the four phthalates may not be present in articles used by
consumers or available in indoor areas in a concentration
equal to or above 0.1% by weight individually or in any
combination in any plasticized material”

52



Kak CHMXATb 3KCNO3nUu aeten C NnMTaHuem

AAP — AmepukaHckas accoumnauns negmnatpos, 2018

Food Additives and Child Health
Leonardo Trasande, Rachel M. Shaffer, Sheela Sathyanarayana, COUNCIL ON ENVIRONMENTAL HEALTH

Figures & Data | Info & Metrics | Comments

[ToTpebrieHne cBEXUX NN 3aMOPOXKEHHBIX (PPYKTOB 1 oBOLLEN (DE3
0bpaboTKM, KOHCEPBUPOBAHUS)

N3beraTtb noTpebneHne Bo BpeMsi bepeMeHHOCTN «nepepadboTaHHOM
AN »

N3beraTb pa3orpeB B MUKPOBOJHOBbLIX NMeyvyax, BKNo4Yas MaTepuHcKkoe
MOJFIOKO 1 MOJOYHbIE CMECU B MMacTUKOBOW Nocyae.

N3beraTb xpaHeHe NPOAYKTOB B NnacTuke

MbITb pykn nepen egon, u mblTb BCE dopykThl 1 oBoLu nepe
NCMOJSIb30BAHUEM

Trasande, L., et al. (2018). "Food Additives and Child Health." Pediatrics 142(2).
http://pediatrics.aappublications.org/content/142/2/e20181410 53




3aKJ1lo4yeHune

dTanaTtbl — N3BECTHbI U NCIMOJ1Ib3YKTCA OYHEHb NAaBHO

TpeHabl K ymeHbLueHuntio B CeBepHon AMepuke r
EBpone, HO He B OpYyrnx ctpaHax

HakonneHbl gaHHbIE O He6J'IaFOI'IpI/IFITHOM
BO3EUNCTBUU - IKCNnepmnmMmeHTalibHbl€

SHI/I,EI,GMI/IOJ'IOFI/I‘-IGCKI/IG AdHHblIE — HE TaK MHOTO,
HY>XKHbI NMOoATBEPXOEHNA

dTanatel - cBouctBa XBHPOC, aHTnaHaporeHHblie

aPPEKTLI

Bosgencteue Ha penpoayKkumio
B Poccumn — koroptHoe Russian Children’s Study

Apknn npumep — NPUHLUMN NPeagoCcTOPOXKHOCTN?? N




Cnacu6o 3a BHUMmaHue!
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