FEEYYE K o las A Jlw V£ g chains cuidlags eutigo oo

JLEGI HF ) VLB (sl )il o Vuw o yble (1)) 9 (G9ixo
UM My (3l 9 (Al S gy 3510 253 )90 asllbs - JA1S

1@%_“&?' b_,g‘l.o.h ‘Y‘L;Hﬁ >|>}€» ‘Y‘JL:,,,JJ o)\.q.g «Mdﬂs>)| Jla.:.w J.:g,.» u“_g-\:& Ao
Ol gl Oldea ¢ oDl 13T oES0s (lan a1 sl <=jl;« o dSLESNS (g s loms s (1 S L;ﬁhf.;l:\
Q‘ﬁl wlm g@‘)&w\ )\)I aK.iJ‘J ‘le .,l;-\) M._{Li r}lﬁ L “L.m.i)ja:zﬁ ajj.f sl ng:,.m.ijjaﬂm (:}l.o L;,a..,a;:.: (_g\J”S:Y
Q\ﬂ\ Ol der ‘u“’}’\”’\ JUT oL isls Olden J>-\_9 mﬁbﬁ r_,l:— LM cC,‘.w.u.la?w a}; )l?.ij\) ‘C,\nm—l)-h?ﬂﬂ C}l& V(M é‘ff;r
Q‘ﬁl ‘Q‘Jéj 4‘5&»‘)’\.‘.«:‘ bbi NEEHN %gJSJ.a Q\J.@.n J;-b M.Ll:o. fjj& oSSl 4N e); sl 44..1J.>u Lf“f'z JM Lg\JlS)i

\tZU8 70 A R - SR OF OB L CVAVVAT. RV EVREPE I PPRY U1

o..\_g.(__;
534S 3l Jlazsl SIS o dtes oz 5 Al o 1y s SB35 ke ol sl Jl s aS el a5 L iaa g 4
S bl 5 Slatle wllas 5 b as SV pame 53 3 50 SV gls il dlax S Stls S glao VT 5 xe
Shess S eV laial (CR) 0l 5 (HQ) sl30b o pie o bl 5 shaie 4 asdllas cpl esyiml 51,8 13 0
A Pl WA Jlo 03 0185 63 igir 5 S 2 03 S gl 5 Sleos i ST (Fn (S5
ot pod S 3y At (Soslmar i 5S04 51 (Bl s s JLe s S 4 5a0 YV paasme il b, 5305
S8 GBS ey S o ik oS Jan 55 SV (sla 2l (g g (0T s 5 (3leslel Bt lesl 4 Sl 53 S
A dlee 55 OV LS 5L alge 31 30 Cadls o blee pizmen LS (5,805
«(BBP) <N L5 b (DNBP) N 5 50lss (DEP) VW [slies (DMP) Vs fuaeces clile Sl laasily
AN NNV INVE Ll s Say s j.,b))/.f sl pai s (DNOP) =YLs J=Stoles s (DEHP) NLs Jﬁiﬁ&}\&;
e gy Geb 5l eV sla 2l (ADD)) w5, il ke ol osdle 35 p SIS 53 S e AN S ETY VY
Wiy ode S0le 5 505 03 p SIS 53 e S ke YVO XN T 5 YTO )T A /AR S A W VRV JURU: 5 PURE (R AC SO P S
EYTTET ijl.“f)z fﬁul':‘v/f" )V 50/ XV Y0Y VLl S sa (LADD)) (S Jgb s
5038 iy ly @S e 2ol w5 2300 e et DNOP s DEHP DNBP LS 5« IS sk 1g S amet
o sMay 8wt lid SV gl rl 30U 5 (300 e Sl sl Jlsl s Ol gny ok 3l DL OVLS 5
55 5,5 5155l 30 30l e bl o g s lalial a5 5 G Sl 5SS eV gle el ohol v e et slie
Gt 5 SV (gla 2ol b agarlgn e Sl I 555 e sl i o 3 s (VoY) st sl il 5l 55 DEHP 5 ae
Gldd 53 e (sla s 31 LS 5 nl L agrlsn 50 Gl s 5 5Ll mlie J 58 gl e sla S0l 0L

5,8 Sl ey de i 3l e bl s

O Slaas G Dl o blee bl (VB sl zul (s jLé s § i gddS leds

Ol eolaed o oMol of3T olEsls e axlg casly pgle 0aSLalS wiuns jasmes 09,5 Sl ciony jlasse pole  paass (155 1 ghummo Suiunn git

CMYFEMEEY Lules o,lels —S_sobhan@iauh.ac.ir  : !


mailto:s_sobhan@iauh.ac.ir
mailto:s_sobhan@iauh.ac.ir
mailto:s_sobhan@iauh.ac.ir
mailto:dehghanifard@yahoo.com%20-

O 5 (suse 4o

b pan 5 s aglge Go b 5l O S S lae
05> OV ot 5 ot b agrlse bos T OV 5 amme
Blisy SK5 3 soges e S5l 5 oY pama sl
2 e Sk 000 L slde (2me > (o WIS e 0
I S 05,8 15 5 LS 5 enl 510 055 p S SAS
Lol slie sl Cpadl (LS 5 onl 51 26 ol bl
S s cpzman 5o OLled iy 5l G s
DA bl s b SV gl iul 5 e 55 5518
yﬁéw:j\}emub@d;ﬂ),\f«zl}»'cjjbsﬁf
Rl bagrlse o oLl onenl 5ot S e b
i 3 ol Jant S50 s gl LS S
Tl S e VL a8 il eds a8 Ll gy
Olsms 5 M55 Sl mha 53 Y gla il 51 05 0 ks
S il aher ) il sl e Skt s Sl
Sy e Sl e Y a5 il o3l «PVC)
O M $daze Slidss Y _V".L'.J.:fda O3 esla
O Sl o2b gladaly 5 VB gl il 5 me 45 (5,513
S8 T Lles S 1S 1 Al 5 el 5 5 IVl o s
23 I 550 4 rmen SV (gla il (5 5me 3 (8 8
Sl 5o 58 Olye 2alS OB S pae (e 1S,
dols als e mle ol CndS Ol e 03 e g
Sl 5 Ol s Ay T Ol s b 5T
Sol3 o ddaly (ol e dle .M'V':yi‘j» e Sy lad
o 3> 5B 3 Ol 5 ST e 5 el
sl 1S b Sl iy 0558 5o SV gla 2
ARANCIW

s s S eSO S0l bl mls
TR sl T lsot VT 51 ool o e Ll e
S e Bl e esle s ekl s Léss S coplpls
TR asl oV gls zal b s slasaYi

YYO & \Fee Sl X o ladk aiuia Jlo ¢daias Cudlags ciige dlas

LV-R-F

@lad o 1y o a5l A3 A sl 03 e o)l
S A yde 5 58 oo il 5 o Olerlo s
Gz 5 il Jotls Jases i (ol ol ) 0iS
OF 53 48 (@313l pal Cpsomen 5 oDl L (g 4t
Shis gosn ol Ao ey e Dl S e (S5
Slalild )3 1) 05 S35 S 48 Ollyr 9 5 085 sl
Vb o e e 55 5 LIS e peslde dle at
SF o Smeal e sla,y 55 5 O 035 Al o Gl
SRCIO R gy

CodS s B sk e slpa CdS i s
Clale S sl e i Lol FO5108 e 5l Jtls gl a
e i 3y L Ol 1515 (slsm s aed Y
5 Srle Hlas W8 Gl Gl el asle ST s
wis el Ml ol las ) 5t s s SU
S s slalas s Sl (5551 b ae J2alS (6l
Jo1s a1 35 poopl 5 e esliul S e
S Sa Il 558 o Lol ol pran 5 4l ialS Sl
ARERAR TN o lagleslo slas ;s J=1s

35 o 3Ol SV Lol 4 a8 el SIS (sls
Lol Jslhze gl Hltlv & v gxiw LS 5
b sl S 2 S (63 057 )Y 51 el ST ST
BBP DNBP DEP DMP 5 5,15 355 o5 J 550 033
L SLS5 beVle w55 e Jsls |, DNOP 5 DEHP
s 5 o5 Sl 8 53 W el O s oS -
Dbe b JUmlh el Gy b Sl Al e oS dis el
e adllas ML 5 sl GUE i3 O a5 L w
gll 53 3L eslil Olsl 3 a5 s &S e ol Sol



dwﬂw/@/JEL@J&‘}:{)ﬁ (e ta/lbs —"‘_&/JJ@.‘EJ.J;JJ Oyﬁﬂ.&[.d_)l‘.u/wﬂm QJAB"’@E'J'J/J (S0

gy 9 Slge

Al 3 90 dithio (9 )20

Osen W2l mer L Ol sl Ol goms 0168
Job aido YA 542,300 Laids saz)30) 55 4
UPS 433 0) 54 YO L aidsYE g ax Yo 5 B2
d@j\gtﬂgcw)\.wlo,\_;cs\jpiy,aﬁgu_;
warg b 3 oplcal e e VASe By 5l
533 (lam poman 5 bty sl (Conear o1

.i-\_i/\bj,.fada O o QL@)— dujé-'-:‘ O_LJJQJ}N )\ u‘<ﬂ 603

2LE93,5 jl 61 p343903
Sl 55 B 5L (heo g ey onl s
S 03 s gl 5 Gl S 0 8 Gl s e
b Cals b slaolastlu sls & 0L e Cgor s
St il 51 2V ezt Jlazl 51 s a5 005 5105
A5l g edd Ol dslal sl s Sl VS
L s 5le s S e YV IS 55 5 adsed TV e 55 50
DL 03 WSO pe s S S (Bl Sl eslal
Braolr S 53 Gl (slam sl S ($)ls sl
S 3 A s 3B sl by s aS
Jize o sin T sl b3 4 553 8 O3 (s sy
o Bl 5l ke S gl pad s 5l e asu 2
LSl iy by pe SNl 23 5 e I b
a Laas s T U 5 (613 pra god g5l (13 e pod
25 ) e B gl 50 o lesl s s Jime oKyl
S Jole b sl s V/E) sl JL 2
s PP u s S ol S mlw s Y gles s
03,51 ) S5 53 (6513 a0 sad GlaelSs] 1 il ol s

) 0

Lo j3 OV gla il Chle xd o2t s
Lo 51 (b adls o blius 5,1 o sy s
Ol o Ol e 5l a8 cnl 4 S &y 3o andllas i
S obEss S s oV e 5 oV OS5 )
slaplaln s oYk &5 o R VU L
i s s 0 sl Sl 5 S
babs s Jligs § 5 oVl e 5 oV glaciaudly
3 (sl 53 OV sl s s sl IS T
Sliss S 0358 (615513 Gladely ooy Tl s 2
GOl LT sty abgoms 53 SV (gla il 5 me o
s S 53 VB s Lol Mo 53 S S s
o e Jad b gd 5 el 5 il s
53 015l 3L e Sl 5 OV L gl go Ol e
oV o Ll cble w5 ML AL
P Oy 55 b Ol T s L 3 5 50
23S el

Fr AL 0B S Cal ol e ls Sl w e S L
o opmen 5 OVLS )5 b alis 55 5k i S e
s gsbobal aile VLS gla ol (gsl= cLil 05 5 Olas
DIV gl il (5 55 e Glaes; v 51 5 A
Gl G S w DS 5l b gl 1] S
wary b dd ol ol s 08558 Coodlo oS duugS
Sl il (2 me > 8 8 5 5l b sl o
b ot DS 5l Cadln s bl L5l (oYL
o 53 Glaallae 0 pSE oS 0T el ply Ay 0
53 s lame jLe s S 55 SV (gla iul (g see S
da b oL sl gl st ol dcal sa S <=L>,_;l ol !
s SLesn S 50 SV gle mud bl s bl L5
35 I8 03 e ol Sl i S S
A el VYA L 3 O e osr

VEr el F o ladh alitia Jlo s Cadlags odige alas ¢ YYP



O 5 (suse 4o

576060 26000 530000 54000 50000
8 i 1 1 r 1 8
a i e
A b2
g ‘—. ~ 3 o §
1 W 7 L
e ) !
~ ; .
N s > Laialy
= ] , A (OIS
) \ G A gai glgat&ig! .
g | S S S R g g
- = F Lsi L L& Ol s (lalia
2 ! { | b4
L] / | v o b
L g |
o o
. o
/
H ) g
§ e ! R 3 N
3 " 3 .
\/ T A E
N
Scale =1:250,000
o T7oosA0 | 6em 2 | 19600
T T T T T
510000 520000 530000 540000 550000

G155 305 (elKinl I il Cgnd gn 425 1) Sty

o kb L S T Agilent oS 5 oL 04VVA
1¢VeB Juae (quadrupole mass spectrometer) .l lg=
A ekl 1SS a5 IS el Agilent S s el
A FHs el Ji g s o il 0 gl S
O ol ol 5 a8 gy 5l dged o gl A pll
ok 3 eslazal (Selected lon Monitoring: SIM) bl
|y ey ausls S MIZ S (5,8 o3l by a8 )50
85 VL (glyls aS MYz sl Jais oy e Jeli
S opmen A pasle 3y e S g 5 ens
i3> 53 2 e G OL 5 Ao 3 A4/8 ot L g ke
S8 i a0 olaws Gl dd eslinal ol 58 Ol s
Sl iy o1 S 5y S slaad o 3Ll
Jol 58 g5 5 Oy gl Dsline oles (650l
3l eos e Oy (62555 31 esliul o gt s ool
oS> (sl MSD ChemStation E.02.01.1177 | 33l ;
Glad s a5 ol S3a ¥ PR 5 aslin
BBP DnBP DEP DMP |sL_5 lacVls 5 lusle

YYV @ Vel X o ladh aiuia Jlo ¢ daias Cudilags ciige dlas

L digei (s lwodleT
Chli= Oloslw AvVNA sy bl o ol8ibesl s
e Sk Vor 055 3l o (BPA) I ol ooy S o
b A nlT Jhos a3l 5 s Sl 53 S slad sl
Gl 4 colw YE Sl b pad o S 0/0 e e ) 250
o S b sl ) e Vo sl St Sl
b aids Y Sy ol Jgke 5 odd iz Vi)
oXea (Ultrasonic Homogenizer) 5, ol 5L Sos
S Sl am s b gles 3 bk ged g T 51 gy
S e 53 6 S e S O el b sbss s
3 e A w4 sl 03530 L e 5 023G
Sladisad A o liliy 2 s S e 45 (50055 0 34zes
o T e Bl V51 S o S5 Gt (555 0l ol
Sl Sl i el 55 5 S5 e Bl Y
3 esliul b b gad 53 Vs ke . bas 6,148 ,L
CHlw VAGB Jibe o —538 31 S ke S oo

Jke SPIit/Spitless 35,5 4 e I 0l Agilent o5,



dwwtﬁ/@/JEL@J&‘}:& (e ta/lbs —"‘_&/JJ@.‘EJ.J;JJ Jymgl.d_)l‘.u/wﬂm QJAB"’@E'J'J/J (S0

ﬁ&é:&lﬂ‘)gfﬁja@gbwwﬁ‘f\é‘j
Lfé.)\._.:l ukzl;‘ ‘-’}i SIM A_Al._:f L;“‘b Vs C)L,.:SJS
ol osls QLLES Y Jgdr 53 &S 5 sb0bes SlS 5 o SYL

Sl oS 6T gl ol sla g bl D P saa

oYL

SIS Dby bl O Op Slelp oV gl

(ags)  (mz?) (mz?)
Y/ AYo VY R\ Jezacss
(EYAR R ok
YO/A NEd AT V¢4 Jolss
YYY vV oV
AATAEA LA R g V¢4 Jos Oless
YYY (Y0 oV
YUY YY) VY 80 V¢4 Joless
V¢4 S
oYs
YA/O N4 Q)Y V¢4 b bom
YYA (Y Vs
Y/t AL V¢4 S 0l
ARSIARZ Vs

SYUS sl il (oo paw ylod duwlxoe
Sla sl o (250l w2 ot aloe sl o
GOSN S U RGN S B S JERN(E

(S oolinad 0 G Y Laly, 5l Y

Cs X IR, X EF X ED

ADDinnal = —pEE S AT x BW )
Cs X SA X AF X ABSXEFXEDX 10-¢

ADDdermal = BW x AT (Y)

)

ook ax s L @,m_@ <S % 5/ DnOP 5 DEHP
L 4 JCUT

e eSSl ealiul L (LOQ) Od oS A~
LOQ Jluais s obsyl 0 S K gl g0l 5 O sl 1)
53 ed—d oLl eV gla x oL 5 DNOP (!,
XV SN0 XN ol e Sl ss S (glaa s
ol ey SIS 2 55 S VIV

oslizal b sl sl SV (sla zal 2IUT gles aali
03,50\ Jadr 53 35 o =3 318 5l S olKaas S

] 0

oKaws Jaw g SV sla il (6,8 03100 gles sl 5 ) Joan

o ST L 58 IS by S

A GuF e
el G5 e s
PENRESPALY G5 sl

w@ids S gl ol S sl s Ve S5 o 4l
Q@:Mé\ﬁzlﬁdﬂ_ﬂuﬁv"
addy j3 Ay N Lo
aads 53 o) e

5,8 ol a5 YA

paa 58 0L
JUsl gbes

b pU0i T boawgs VS (Lo pimwl (o8 30JUT
e
Olpe Lol Gle 500 oy 5l &8s s 2 sl 2
Uas Olsn S0les i 2 5 253 aamlis 2 51 Uas
Lo ys Volast Ol 5es o el Dl Gb s esla
S sy 5l e 2Bkl 3 s pde W 3
S A eslinal iy G 5 2l e sl

VEr el F o ladh alitia Jlo ddaias Cadlags oedige dlas ¢ YYA



O 5 (suse 4o

u _zADDj
Q= RfD

55 0/ V8 b ) DEHP ¢l 5 +/+ V4 L i, BBP
285 ,50) Sl ul 555 SOl ADDinnar (A 43 8
Sl eV Ol sdiasOl_is ADDderma (53, 5 ijjls
ADDingest «(555 53 ¢SS 55 ¢ 8 5,500) Sy b
055k 0 0555 ek G ol SV a0l
Sk S Vs s bl slasol i Cs (G, 5o
Stz ol Oz S0y IR (oSS S ¢ 5 o)
YL b Olgee edas O3 IRing (55 53 nSe %)
23 S8 A sl s las 0L S BF (s, 02 p S L)
S8 0k Cde SOLED (v 55 55,) VLB 5 a0
Ol jes Jsb Lo gie AT ((Jl) SN (5 me 53 o8 S
s sy AT) (G syl S5 VLS b jae 55 45
ED Ll plp o far ab0l o o 5 o500 o 8
sdassl_i 55 PEF 5 (Y10 X e J b Sl 5 Y0 X
s La 0L BW ((p S 5hS 53 afle ia) Dl iy 58U
AF (g0 0 5L O a1l SA (o S 5k8) 0 035
ABS (5 o Slw 53 0,8 ko) e S Ay Jole
o s S Gk 51 gy g ST 5l (6 S
—0L HQ (o S 5k8) O 055 eimsllis BW 555 5 s
T opslie) et el s ekiasol i HE et 8B S
CR (ol Y 51500 w2 lost sasglis HE > Vs
S) wr o 553 SOLRMID 5 oV L0l Lt SOL
2 e SIS 53 e Sk e g 2 5
(S e o f}fdl“‘ <
ozl 550 andllas cpl 55 a5 La zelyly oslie 20Nl

ST | SERACEE - JURPI T

Q.w‘n.l.w‘bﬁb‘vdj.\}).} cC,\.MI‘ 4}3;)‘):9

YYL & AFee 5l F o jladh aicia Jlos ¢Jasas Cudilags (oeudigo dlas

Cs X IRingXEFXEDx107°
BW x AT

ADDingest =

HI = Y HQ; o

il 5 o0k et 4 wles gt 4 rioean
3 sy Bliimal G b 5l (S5 Jsb s SV (gle
A eslazal 4 U'\Ja...\j))'lcb.

IADD _ G (IRinh chitdXEF cnitiaXEDchild +
inhal = pEExAT BW .n;
child
IRinp AdultXEFAdultXEDAdult) )
BW gquit
IADDyermar =
CsxABSx10~6 (SAChiLdXAFchildXEFchildXEDchild+
AT BW chitd
SAAdultXAFAdulthFAdultXEDAdult) )
BW pquit
IADD __ €sx107% IRing childXEF chitaXEDchild +
ingest — AT ( BW i
child
IRing AdultXEFAdultXEDAdult) )
BW gduit

CR = LADD; x CSF 4)

AN Ll s
gl Bl Slis, cdle (Sle S0l ADD;
Jols ol 5 ol gla s 30 b 5l Y (gla x
2% 0 S 5hS 53 oS ko) St ol 5 (p led coh
glsl Bl wils, ol (KL S0l LADD; (s,

52 Gl e b 51 S5 dsb s SV sla 2l
V_’:—J)):Su a.\_l.héol_..u CSF c(j)) BE) rﬁ}k:f)s



dwﬂw/@/JEL@J&‘}:{)ﬁ (e ta/lbs —"‘_&/JJ@.‘EJ.J;JJ Oyﬁﬂ.&[.d_)l‘.u/wﬂm QJAB"’@E'J'J/J (S0

Q6 sy o ba b i3, W Jgaa

VLS, 5 OlSsS g
Ve \o r;};ﬁg BW \
fooe A 355 0% e oSl SA Y
o vy 35508 p—i}wﬁ IR ingestion v
Yoy A 550 35 cnSa e IR inhalation $
Te 1 dlo s 54, ED 0
YAYA Yooor ol et s AT 1
AV na )}) 0l bl L5l sl AT
A Y o Al 3 08 e AF
Yot AN Jlo 53 3, EF A
e e - ABS 4
AR 1 XYY oSS 5> aSa e PEF .
axsl &5 S oleT )il »

Sl Sl S slad gl oo VL sla il slie

aﬁsc@uumw.wumawhJj,\?,gm,t,u
Sk sad 5o OV cla o Ll cble JKJLMM\_M_.MJ
£ YV 5 YY/E0 £ VAAL L eslds s jLs s S
oole LDEP ¢ b b 5l ol ex g Slrse 5 I,
6LAJLN\J_LL,JL34M:{LEAJJ¢]§}1§)3¢J§JL:»~/\\ cbls
c‘\s C,-w‘ L}Jl} DL Lﬁa‘ cC,\_o.iJ‘.} b )‘J_iﬁ ;}'.’.J;(‘S &_J‘Yl_w
ol,;;gpfjiasﬁp?gf £Y /A1 ckle . Sle L DEHP
55 DNBP 5 DNOP o JLss 45 as ansld LI oV
oSS 53 p S e VN0 5 4T cble (Sle b e ja

Ll e sday slaes, o

SPSS Jizble 3 Yo Sl s 5l besls (sobel S33ls 5 o)

4SS pds Ll esliul /00 (gl e cla_.ﬂ 33
Sl =3 ms O g3l 51 Laesls 035 Jla i 51 Ol shae
Sl il chle  Sle awslis gl (Shapiro-Wilk Test)
bl s a3l 5l ol i sed (ol o VS
ol JLsas (One-Way ANOVA) w5 bSs Sssesl e
!> (Duncan Multiple Range Test) -SSls wixs O 5051
3y50 G ses 3 VS gla 1ol chle (SKle 4ol
One ) 514 5035 5 Ggasl SIEPA 5l b o)y 5
ol o S e oy p gl 5 (Sample T-Test
O gty SSad gy ) s (slas L VI (la 2

A% eslaww! (Pearson Correlation)

Vel X o lach aiiiia Jlo cdasas Cadlags uasigo alas # YF



O 5 (suse 4o

w0 S S 33 p 8 o w3 JlE s 8 sk g s DY sb il chle o Kle € Joda

L ol Y sla Los ailate Kasl s,
oSl DnOP DEHP BBP DnBP DEP DMP
YY/E £ VAA a/e VAL Tt o/ AR /4 T S, I, \
YO £ A/Y AR 144 i ¥/e Y A Yo S ol Y
ALVAE XYY VA Yo Y §/A AR Ve Ye S i Al
£Y/A £ AV/A VY \tAx /A £V A Vo Yo oy SWl ¢
\Ya £ YV Ve Voo vV LYayl AR VY Yo e Sl 0
/0 £V EY Wag Yoy v/4 0/Ar AR \/Y Yo s S (gllgds 1
ANO £ YA AL oVY Vo Vi AR Vo W o Rjjves v
INEA VV/4 \a A N A Vg AL e S A
114 & YAY q/ee iy GV \ZAD A \/o W o al- )
YY/8 £ VA/A VA VAL Y Yo AR GV T S
IAEEA MY VY/Y iy VA A Y V/e Yo ety
- 4%y £V VY o ) AR A3 ol
PeS s Sk S S peSde peSde peS e a0 S A1
S AS pSAS pSAS pSAS pSAS SAS R
_ VIAY YYV/AN /YA Y/ o/ Y Vo Sare Sl il
- A\ 08/ T/t Yv/0 0£/0 \R%s £ (A 33) Sl i oy 2
- VY §/70 V/YY AN 2V JOR - EPA (5,lsls, aui

DEHP Lol el a2l (15 sme Dl 0SS L DNOP
Gl ls gme G| SV gla gzl b G ol
VLS ola ol (g g i 5 S oomen ol il
=S (wmes 35 DEHP 5 DEP o by je o S
S 4 SV (sla il e S0le (5ol sutes S
oolde Jotls Sl s S sladisad 3 el pluls SLS S
don cbile Sle S sl 0L (VY B Y lals 5ad)
Ol 5 Sl ge ( SU jlte 53 DEP oy VLS (gl 2l
as by Ol CL“' Oeamad (ol 0350 puslde sl 515 A
ool 53 DEP oy oV gls 1 ol das ke Sl

033 F 05 O g 03 s polds S1OLE S

Y@ Vel X o lad aiuia Jlo ¢daias Cudilags cdige dlas

e ST il (Sl 4 bog e polien

ks alie sl 4 105500 ST 5 0se5] il
i b g 5550 ladiged 5 OV e ol clale
J:.<.,L:.a S DEP 5,40 55 52w 45 sl QL0 EPA (g5l
w316 3,k a b gl ls e SVl O slis
FSE S P) Golsms o 4 a5 L(p > 0/00)
5> DNOP 3 DEHP DnBP DMP Lle - Slws c+/40 5|
9 5bme d 31 S R sl dl;'—\bjL,:.é}:ﬁ Slads gl
ol 0351 508 3 Ikl 2 5IBBP ke Sk

5>V sl ol clile (Sl gLel e S
sls 0Lz () Slaged) slde A5l Jlé g S slaas el
L DNBP :i>es BBP 3 DEP DMP - Ll Sl



dwﬂw/@/JEL@J&‘}:{)ﬁ (e ta/lbs —"‘_&/JJ@.‘EJ.J;JJ Oyﬁﬂ.&[.d_)l‘.u/wﬂm QJAB"’@E'J'J/J (S0

Slp s e sless S Bl ul 5 b 5l oV gla 2l
XV 5100 XN Ll o s VLS 5 5 0SS
5 S shilens o wles g p 35S 530 S oo VY
Sl b agrlpe 2150w o o Lol Sl ol
s 8 ol Ol i s L 8§ 50 SN
38 Gl 5l oV sls il L5 ) o S sl
A P B SIS sk mames ol ey
T lie U DEHP (VB (gl moal b agrlgo 500 8
R AeS O/AY X VT uis UDEP 5 o 5 i Y0V X\
Llesls jolamstl s g5 &

Ol Sl 5l el Cl-” (ol pede
Olis oV gla mal b agrlgn o150 e 5 o150 02
DnBP DEP DMP =LS 5 0l w6 &l st sl
2 5 alie Glaw s, Gk 5IDNOP 5 DEHP BBP.
sl (g o aﬁ@ﬂjnr} (HQ < V) 3lees d= 31 5 i
S0 e Sl o 5w rmen LS o g
BBP L axlse 5150 o ot aS sl OLAS VLS (gla
(XN T Wkl dm Sl 508 Sl s VYA X VT L
22 B8 3 ol WS Sl s il ey
St a5l 5855 5 x Ve L ol  DEHP 5 jxe
& Gk SIDEHP 51 36 ol30W o ha (poeen 3
(IS sk g G o 5 Sl ) S
2150b e e L 5 DNOP s DEHP DnBP LS 5
Sl VLS55 5 0858 sl sl o0 o
e s e o e DL S
w0l e s 0l e Sl s sleul Sl gls s
Sl 03 5 VLS o

DEP DMP LS 5 (5 simn o 5 b «Cyod 33 il
SWW ulis 4 3 54 DNOP 5 DEHP BBP DnBP
5 obrse ¢ S ¢ S ge « BN Ul 5 I, il
ol 535 by e S

Bl Sl e O (St 5051 il
s L3 8 sl sad s SV (gla il 4l ez
LDMP 3BBP clle Sle iy oS 55 0 S0l elde
UBBP LDNOP s 5 2V L il (1) Soas g
CE_M)JJJ\ym)J UL K es g S
s — L DNBP UDEHP 1y 5 /0 L il s (5l sme
Y I PO Py g /S O S CHENOVY
S O et Dokl 3 g s (i) e Sias
N Las b St 5Le 5 S slads b Vb (gla 2l
(P> 0/00) Sl s gy (bl s s

0B s s 5 2150 sl oLl by e il
el 0l 03,51V 5 0 Jsldr s VLS gla zul b agal g
A o 3 OVLLS 55 b acwslis 53 OS5 S bl ol
S G e 03 Sk Sy e ey Bl s
é‘t}ljb SV gla mul €l cde laae sy 5l 3
03 e S ke VA XTIl LS5 S (sl JLdss S
53 p Sk YA XN L OYLS S gl s e SLS
SV (gla ol 6l3as o Olps omman 51 0 S 5kS
XA ol 0838 6l SLe g3 S 5l gy dr s
XA s VLS5 sl 5 0SS 5o 5 s ARA
Ldas o 0L &S ol nﬁpf,gs,; rjfv.lﬁa V47
led Gob 5l VW gla il Ol Ol e il 58

Wlsy ode Ol s 53 ol aBl il

VEr el F o ladh alitia Jl cdaias Cudiligs eodige dlas ¢ YYY



OolKen 5 sase o

Fo.

(mg/kg) DMP <l (il

s D) Al

e

3 -
% A 9
: Yo
,'i ‘T
.?3 Yo
'gl‘ Y
i \..
bo
S
o A A B A B
£ .
DMP DEP DnBP BBP DEHP DnOP
G il 4368
S B ki s SV Gla sl Sl 5 Kibe gbT (sduey S ) Jloges
V,7

Qig Gl e ghed e S¥ als

EUON
5 Il gad sy

SLess S ek s s DMP chle - Sbs g bl (gtiues S ¥ PIKTVY

YEF 4 0¥l X o lach alehia Jhu ¢ dasas Cacdlags uusige dlas




oS s ol 5 il g S o 500 e ~ 3o Lol 5 5 YIS (sl siea] oMl 5ol ol ] 5 g5 50

(mg/kg)DEP bl (&l

alley, Gl Sl e lags e S 4ilis
e 45

6 I g ol

SLésn 8 bk > DEP Ll Sils bl gues S oW PIRTVY

'Y
3. D
\l
%A
%‘?
c
a
’;o?
<
g v

s el sty SUE G gt O S als

Ol i
(5N gt o\ &yl

Slis S ks 3 DNBP il Sbe g5l suwes S i€ PIKTVY

VP Sl ¥ o jlack aietia o cdasns Cacdlags oadige dlas ¢ YYY



OolKen 5 sase o

1.2

(mg/kg) BBP bk (Kl

S Sea

1A gad o\ i)

SUess S slawises ;s BBP cble - Sils Soll Stues,S 10 )loges

ilza

(mg/kg) DEHP B ¢y

sl U
6 I gad o)

Sliss S ks 3 DEHP clile . Sibe g5bl siiuss S 17 PIKTVY

YEO & VFer les o lad alitia Jlo daias Cudlags eodigs dlas



oS s ol 5 il g S o 500 e ~ 3o Lol 5 5 YIS (sl siea] oMl 5ol ol ] 5 g5 50

e
O
O

CcD

BC
“ BC BC BC

(mg/kg) DnOP Bl ¢y
~0

e 45a
6 Al gal o)

SLés S ksl L3 DNOP clile Sile gobl gdmoy S 1Y PLATY )

J_go\ﬂzétgh):wicﬁm.&ﬁpwj\éﬂaﬂdﬂéue&ﬁ\mLg)bT)\:u;MQJUSJfQLgVUY sljlss 3 (ye b a) S s 8 Gy~
(P < +/00) ol (Ul gl s b

LSt ‘(pf}lcs 3 (’J§ e > ) (ADDingest) <L (ADDdermal) .. —lx (ADDinha) jliz.l ;s el s D Joaa

ol 53 OV sla el (5 me 53 658515 Sl 36 (HQ) ol 0l i bt

RFD HQ ADDj ADDingest ADDdermal ADDinhal LIV
RS
DMP
3,500 3,0 £/40 x\ o7 £/40 x\ o7 YT x) £/ x) " U85S \
3,500 3,0 VAY x\ Y YA x\ Y YAy x) ot VoV x) " LS, Y
DEP
Ave x)e™ 0/aY x\+ 7Y SV )T VY T Yo XY YA x) ! G8sS)
Ave x\e” AYY x\ o™ VOA x\ o Vot x\ YA X)) VoV x) " RN [WKSTFI
DnBP
Voo x)eT) YAV X\t YAV YAV ) VYUY YAA XY G8sS)
Vew x)eT! YA x) YAAY T A XY T Y/vo x) e A8 x) " VLS, Y
BBP
Y/ee x)e V/08 x) 7 YA TN YA XY T 1/80 x4+ Y/0) X)o7 G8sS)
Y/ee x)e YAY X\ FALI IR 7A 0 BT YAV x) q/ve x) e NN [WKSTFI
DEHP
Y/ee xVe A/ x) T VAY V" VAY )" AAY x) Y /64 X\ 05 S \
Y/ere x) e VY0 x\ " Y/0Y x) 7 Y/0r x) o7t VEe x\a Tt O/VA x) o7 NN [WKSTFI

VFoe sl o o lach aiedia Jlow doas Cudilags ousige dlae ¢ YYP



O 5 (suse 4o

DnOP
5, 5, §/08 xVe7° §/08 xVe7° V/AA x) Y WAKEAL o8s S \
5, 5, 0/0V XY+ 0/0% X\ AT VYA x) VLS, Y

08 ¢j§ et e ) SW5 Jsb 5> (LADDing) & s (LADDderm) ., o (LADDinha) jlizal ;s albee mls 7 Joa

oeolde 5 SV gla il 5 ome 53 5,8 513 51 56 (CR) Ll ;\U;ﬂ,]a;'-,(@sfjics

CR LADD; LADDingest LADDdermal LADD:inhat
DMP

5,0 oV x\ e oV x\ e A AAY xy 7"
DEP

5, VYE xV e Ve xV e AR AJOY xV T
DnBP

5,0 Y/08 x) Y/08 XY V/eY x) et £V XY
BBP

VIV XY £/44 X)o7 /44 x) oY ANY XY 0/0% x) 7"
DEHP

T/Es x\ T Y/EY x\ o7 Y/EY x\ o7 VXY xV T AVARSITI
DnOP

3,04 oY XY o/ X\ Vel x) e VYN x) e

PVC slac S 155 5 [ 50iS 3l asliwl 5l Ll L1s
3 Si—an Slaes Lo o sla 8 UJL——w B
ils Lol e adlate pl olde (656 ab e 53 (SO
5SS TOLLSn 5 Slgs s sl i sla fass 5o
5 POLea 5 0 Y UL 5 sl POLG
3 Ol (s o St (St o8 0L ISes 5 055
Olge 5038 I8 1) Jame 3 OV gla mul . Lle

YV @ Nl X o lad aiuia Yl ¢daias Cudilags ciige dlas

ool s JLess 8 sk g aglis S ol sl

21> Ot Jsdr) O e (a5 5 55 0 bl o
3 okess S slagisad 53 OV gla il clile ( Sils
S S 5o p S ke AVO) Sy o5 i s
gy ol S Sl s S s (0 55k 52 0 S ke YUY)
Ol 555 3l 5 brolet o (VL jas L OIS s 5



dwﬂw/@/JEL@J&‘}:&A (e ta/lbs —U_&/.JJQL‘EJ.J;J.J Jyﬁﬂ.&[_‘#_)}u/wﬂm OJAB-A‘}_JEIJJ/J (S0

S Ul i opl 53 DNOP 5 DNBP (g st

VYO 5 AN L ol s e DEHP 5l aes VS (gla 2l
b2 5l 2 3 S Il g p SIS 53 S L
DNBP clle - SSls (63 a0 Ol o 5 oS Al
ls 5 0 S5ES 03 05 oo 0TT 50 S S
oSk /WY 5 XY Ll (S 55 DIBP bkl
sdie VLI 55 o el sas 518 rjf,gs 3
Sl ,Lé s § 53 DEHP I . BBP 5 DnBP L i
oS e /080 5 /YLl chile (SOle b s S
e LS il o 5 Ol ¢ SAS 3
53V (sla il s 5 65 55 Sl RARH T
Joa cl S s (glay 5 2SS Jless S
BERGEN(CENPT SO [P W P VST g5 sl
Gl o ls Sl ¢ b 51T Lo eslizad WOT kel
S Drames 5 Sols padsed oo 5 Ol OLSG 4S
53 oV gl il sl o Seslul 5 sl el
S Jol @l o sl JoVs (p S Sl Laad sl

YYOV0A

Led wlis 6[&&4&)}1

53 3 e SV (sl il e Oloj SIS L oS il
ol 33T VY gla il 5 anl ialS Jlaslo Plas
3O pomed A s e b 5 s (GL28 5l
S eslial w5le e s Ol S5 o B olLles
Sl L L PVC sla iuuiS L g slsl laolodes
Olge g aruils bos o DEP o5 6 oV gla ool clale
SERTSRIN v—“ir@“’ Ll 5 olS 5l aS W S
Llaxils 25 0858
oo Olgr ciln blE 3 sl plonil Slalllae pLw 3
g5 A0l Olgsas DEHP Sl fags b Gl
Gl ol ol s Jlegs § clad ol 5o VB
03 S 3 )8 0 Ol5 o |y g b0 cpl 45 (V dsir)
Opamad . Cedls bl e Aty glalas s PVC (gla 5548
ool gl e sla sS4l el Dlllas 51
S I e g e
ol el b ol chle 5 et plabes SV gla 2

OVOA . o

Cilie (sla 328 o (oSS 3 0 S5 S0e) (S JLe S s oV (gla il CBle Sl 5 5 anlis Y J9 3

o DNOP DEHP BBP DNBP DEP DMP FRVERNER wilaie
ol adlas qry . EY AL Vi o Ve Vg A\ R
) OA/0 A\7AN RYANY £/t Y /YA \ Oles
oA \% ey /A \ny V/g VA Vo Ol o
1y - £44 & oy Ve LV 1y NL
YA o/ VAY 7 \f Y /) i o
ov - YYo1 v/A £0 V/A oY Y CusS
1y _ £1Y e e q1ee £40s Yo, v sl p
¢ - A £/Y 14 XY - £ o3
0 - D vV Vo Y% - gqv S lls
" - Tt VoY AY - - ' RN
v Yoo Veon Yie 4qy" Yi YA 4% Ol i
Vo les o pladd aiiia Jlew Joaas Cudilags cwusige dlas ¢ YYA



OKen 5 sase o

sloml By cpAdsline do ol OLis =l L S
Sl sla ol S150b e 5 Sl30b o Ol et
B 3 e Sl 03y JLE 5 S L gl b
ol w5 S0b o Sl s L5l 5 sl
Sl el desls OLil Vs gl 1l L gl e
DEHP BBP.DNBP DEP DMP =S 5 sl50b &
»j‘;&&\ﬁﬁj&\ﬁduﬁj) G 5/ DNOP
3y LS 5l 550 55 g 4SS 55 Slaes
Sy Sl d 3l 5 i DEHP S50l o ot el o1t
Gl cdo oS W S Ol s andllas s MOl 5 o
Al b Glicaal 5 b 31 os S v g SV gl ol
U 20 e e L5l et s e pw s ol
G +/0 X Vo asgdos 53 O3S () DEHP L axlse )
Ly el i s e d VT 4S50 YAA XN
Jol mls ol oy ol s jdaes Bl 15
M ss S s ols Ot o TTOLLSes 5 55 ey Sl
o Olje 5 035 OV L 0Ll agrlyo e (5 s
50 5 S OV 55 5 O35S Sl jaems ol 5l L3,
B K_}DA C—ilod g 3y 3 C)fjlgf By ny'l_} AR
53 VB gl xl b agar go Olee S s S 0L Mol Kes
O35S 5 doys 88 e 53 Il V) B s slaes S
der Ol ges g A3 Y WS> Suge 55 Jw 0-Y
Sl e o 5 1 Gk o Y gl i Ll
Slosle b ol o5 Jamd LG las 1 505 058
30—V &S dan s les g Lol ol el
Pl W g Jliews i 3STie 53 oS iyl 3 OIS
P 03 O35S S oS Kk 4 (il 4 sl
4 Sl el alS s SV (sl 5less S
L EGINI NS WU S H o I PR JJ(.S o3 YWY Ol
5 SIS HOan 5 Kils o el il SlalUas
o oa 0L 5 oS 5 TOLKes 5 S8 UL

YA & VYoo Gl F o jlad aicia Jlos ¢lasas Cudilags (oeudigo dlas

adllas 3550 GlacVle o chle o Sle anlis o
Sl e Ly ol me oLl Codles | > () L)
Lol sl ol_xs DnOP 5 BBP DnBP.DEP DMP Lls
s me Ol SV gla gl L b Em ol 5| DEHP
N5 s ba s ¥ a4 OV (gla 2 Wl iy Solal
SN0 035 5 (S Dler Bt il o s dsb) ol
Sheos S Gioke b oo @ Al Sl s ) VL
S0 055 b gVl aS pl 4 a5 L M iled s
Lo PVC gla ols ;5 DEHP O gean YU
S PVC a5 5iS dasholal (238 5l 5o (guar s
xlial B (slao S 5 el ezl o 5 ams
2R e > Jsane sk SN ams l s TGS
wle LS 5 chle (Sl caponl 5l ety sles oS
ot et S50 SV la il Lu 4 o5 DEHP
ol S e s ol il Ol e Sl 5l s en
55 el ol IS se 035 b slae s S el b= s
S LK el Sl blas Osman Y g ol
L.,L.:JSL;A‘)\J.; ela il 540 wj\.)..«ﬁ;?vs SVl
L pod L3 OT 508 ke (1 Sle 5yl 51 5 ails 55,08
R LI
SV gla il b agrlse Lot oLl 51 Jeol s
G sl Sl Olsn e SRl L sls 0L (15 0 Jslas)
S e paman L e Al o s b sl YL
Slazzal 5 gy o oy 5 b 51 2V (sl 2l ADD;
XV S s 3058 SlaelSansl 3 s JLe s S
22 0SS 530 S Jee YN0 VeV 5 Y/Fe XV YA
(LADD)) Su; Job 3 aslis, i oSS 5 50,
Y/Ee xVeh g0/ ) VT YT xS S
o g 3 )lse den 3 S g a5 50 p S LS 55 e S
el oS il el S e RIS iy
5> oV gla il b agarlpe o Lol 5l ol



Ol s (i) 5 Sl iy 58T ro oy s wlbo — Jao HL 50,8 ju SYLES (ola yic] o ew o b l5s L) 5 (550

(ol yedhe g sslubind a5l 5 A0 DEHP 1ol w
55 oV la ol U alpe 5l 5 e Sl et xS
3 EPA glasgaia; 5l 508 andllas 5550 o ooy S
ol VLB (gla ol b agarlse 2o D31 s (Ll
Fr Al sl 5 b sla el (6 SIS oL
s (ol s Ciloin (sl s 51 LS5 ) L g
o 5138 I3 ar e G 5 e il oo
el e DL 5l esli il & 015 e La LSl
Sheslaad PVC 5 Sadh OV 5 a5 VLS
e > Osmeen DEHP g—i_;-<iL> oVl e oS s
Slosl (JosKe JskY) 5 5 (DGD) &g s J SIS
Sl il Sl eslizal 5 PVC (sla i 5uiS il s (DEHA)
Sl DY s ool Sl s Ay s )
Oleal als gl (gl gs el 5 G gdS OB S s b

55 oLl laea 53 VG la 2l

SISl
G jlaes a2 (85 Al 5las S 5 e ol
3157 el o geme IVVEAT + TR VALY 11 TYYAIAVE S
S | IS| (YN CUCIPY VWO VGO | K P S P, W

QJ; V.A‘Jﬁ 6‘)" c\_<_~"(u'ls 6)}1@.'9 9 JLA)}.! wjl_&ﬁ

References

1. Le Cann P, Bonvallot N, Glorennec P, et al. Indoor
environment and children’s health: Recent developments
in chemical, biological, physical and social aspects. Int J
Hyg Environ Health 2011; 215: 1-18.

2. Weitzman M, Baten A, Rosenthal DG, et al. Housing and
child health. Curr Probl Pediatr Adol Health Care 2013;
43: 187-224.

3. Fan G, Xie J, Liu J, et al. Investigation of indoor
environmental quality in urban dwellings with

jdj&)}}a{ sl w;)bjb&_.‘o‘éuw
L Glasaal b 5l eV gla zul 415, ol Y00l
Lles S Ole O 035 ¢SS 3

o S L0l l 5o b sl gl Sl G

Sl s 51 20 sl bl S5l 5 w5
4 5o (_;”Tcu_- S Sle s S sl YV s VL
Ll ol 06 (a5 5 S0 (Al 03 Sas 4o
53 SV (gl il Gl Sl ol s 4 sk
DEHP > DNBP _Js5 s 5 51 Jbsls Jléss S slas s
oSke .ol 03 S x> DNOP > DMP > DEP > BBP
¢Ladsas ;> DNOP 4 DEHP .DnBP DMP . Ll
SIBBP chle Sl 5 5 i eoldes s JLé s S
baolie )5 O35S (pioman 2 s JJVS syl a =
PR D3 s 35 e e A G sb Sl VLS
)L..éyjfch.) b S 513 oV sla gzl 3l (6 5 i polie
elols SV gla il b amlsn e 5 ool Olsing
s DEHP DnBP LS 5 sliolb v e ol st a_ s
S @S s s s jlowe e gdma LJL DnOP

schoolchildren in Beijing, China. Indoor Built Environ
2017; 26(5): 1-23.

4. Parra MA, Elustondo D, Bermejo R, et al. Quantification
of indoor and outdoor volatile organic compounds (VOCSs)
in pubs and cafe” s in Pamplona, Spain. Atmos Environ
2008; 42: 6647-54.

5. Tan CCL, Finney KN, Chen Q, et al. Experimental
investigation of indoor air pollutants in residential
buildings. Indoor Built Environ 2013; 22: 471-89.

Ve les X oladd aiiia Jleo dauas udilags cwnsige dlas €YY



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

OKen 5 sase o

Sobhanardakani S. Non-carcinogenic risk assessment of
heavy metals through exposure to the household dust
(Case study: City of Khorramabad, Iran). Annal Mil
Health Sci Res 2018; 16(4): e86594.

Sabzevari E, Sobhanardakani S. Analysis of selected
heavy metals in indoor dust collected from city of
Khorramabad, Iran: A case study. Jundishapur J Health Sci
2018; 10(3): e67382.

Wang S, Ang HM, Tade MO. Volatile organic compounds
in indoor environment and photocatalytic oxidation: State
of the art. Environ Int 2007; 33: 694-705.

Abdul-Wahab SA, Salem N, Ali S. Evaluation of indoor
air quality in a museum (Bait Al Zubair) and residential

homes. Indoor Built Environ 2015; 24: 244-55.

Yu CWF, Kim JT. Building environmental assessment
schemes for rating of IAQ in sustainable buildings. Indoor
Built Environ 2011; 20: 5-15.

Yu CWF, Kim JT. Building pathology, investigation of
sick buildings—VOC emissions. Indoor Built Environ
2010; 19: 30-9.

Li X, Zeng Z, Chen Y, et al. Determination of phthalate
acid esters plasticizers in plastic by ultrasonic solvent
extraction combined with solid-phase microextraction
using calix. Talanta 2004; 63(4): 1013-19.

Cao XL. Phthalate esters in foods: Sources, occurrence,
and analytical methods. Compr Rev Food Sci Food Saf
2010; 9(1): 21-43.

Najmi kargan B, Kargari Rezapour A, Sharifi R. [The
effects of levels of oral Di-(2-ethylhexyl) phthalate on
glycemic response in mice]. J Fasa Univ Med Sci 2018;
8(1): 601-07 (In Persian).

15. Oehlmann J, Oetken M, Schulte-Oehlmann U. A
critical evaluation of the environmental risk assessment for
plasticizers in the freshwater environment in Europe, with
special emphasis on bisphenol A and endocrine disruption.
Environ Res 2008; 108(2): 140-9.

Schmidt JS, Schaedlich K, Fiandanese N, et al. Effects of
Di-(2-ethylhexyl) phthalate (DEHP) on female ertility and
adipogenesis in CsH/N Mice. Environ Health Perspect
2012; 120(8): 1123-29.

Moazzen M, Rastkari N, Alimohammadi M, et al.
[Assessment of phthalate esters in a variety of carbonated
beverages bottled in PET]. J Environ Health Eng 2014;
2(1): 7-18 (In Persian).

Liu Y, Chen ZH, Shen J. Occurrence and removal
characteristics of phthalate esters from typical water
sources in northeast China. J Anal Method Chem 2013; 52:
254-62.

Yang H, Xie W, Liu Q, et al. Distribution of phthalate
esters in topsoil: a case study in the Yellow River Delta,
China. J Hazard Mater 2013; 185: 8489-8500.

YRV @ Nl X o ladh aiuia Sl ¢daias Cudilags ciige dlas

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31

32.

Wang X, Tao W, Xu Y, et al. Indoor phthalate
concentration and exposure in residential and office
buildings in Xi'an, China. Atmos Environ 2014; 87: 146-
52.

Boberg J, Metzdorff S, Wortziger R, et al. Impact of
diisobutyl phthalate and other PPAR agonists on
steroidogenesis and plasma insulin and leptin levels in
fetal rats. Toxicology 2008; 250: 75-81.

Guo Y, Kannan K. Comparative assessment of human
exposure to phthalate esters from house dust in China and
the United States. Environ Sci Technol 2011; 45: 3788-94.

Cho SC, Bhang SY, Hong YC, et al. Relationship between
environmental phthalate exposure and the intelligence of
school-age children. Environ Health Perspect 2010; 118:
1027-32.

Engel SM, Miodovnik A, Canfield RL, et al. Prenatal
phthalate exposure is associated with childhood behavior
and executive functioning. Environ Health Perspect 2010;
118: 565-71.

Bekd G, Weschler Ch, Langer S, et al. Children’s
Phthalate Intakes and Resultant Cumulative Exposures
Estimated from Urine Compared with Estimates from
Dust Ingestion, Inhalation and Dermal Absorption in Their
Homes and Daycare Centers. PLoS ONE 2013; 8(4):
£62442.

Koch HM, Wittassek M, Bruning T, et al. Exposure to
phthalates in 5-6 years old primary school starters in
Germany-a human biomonitoring study and a cumulative
risk assessment. Int J Hyg Environ Health 2011; 214: 188-
95.

Bornehag CG, Carlstedt F, Jonsson BAG, et al. Prenatal
phthalate exposures and anogenital distance in Swedish
boys. Environ Health Perspect 2015; 123: 101-07.

Bu ZH, Zhang Y, Mmereki D., et al. Indoor phthalate
concentration in residential apartments in Chongging,
China: Implications for preschool children's exposure and
risk assessment. Atmos Environ 2016; 127: 34-45.

Wolff MS, Teitelbaum SL, Pinney SM, et al. Investigation
of relationships between urinary biomarkers of
phytoestrogens, phthalates, and phenols and pubertal
stages in girls. Environ Health Perspect 2010; 118: 1039-
46.

Toft G, Jonsson BAG, Lindh CH, et al. Association
between pregnancy loss and urinary phthalate levels
around the time of Conception. Environ Health Perspect
2012; 120: 458-63.

Whyatt RM, Liu XH, Rauh VA, et al. Maternal prenatal
urinary phthalate metabolite concentrations and child
mental, psychomotor, and behavioral development at 3
Years of age. Environ Health Perspect 2012; 120: 290-5.

Callesen M, Beko G, Weschler CJ, et al. Phthalate
metabolites in urine  and asthma, allergic



33.

34,

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

Ol s (i) 5 Sl iy 58T ro oy s wlbo — Jao HL 50,8 ju SYLES (ola yic] o ew o b l5s L) 5 (550

rhinoconjunctivitis and atopic dermatitis in preschool
children. Int J Hyg Environ Health 2014; 217: 645-52.

Bekd G, Callesen M, Weschler CJ, et al. Phthalate
exposure through different pathways and allergic
sensitization in preschool children with asthma, allergic
rhinoconjunctivitis and atopic dermatitis. Environ Res
2015; 137: 432-9.

Liu QT, Chen R, McCarry BE, et al. Characterization of
polar organic compounds in the organic film on indoor and
outdoor glass windows. Environ Sci Technol 2003; 37:
2340-9.

Bi C, Liang Y, Xu Y. Fate and transport of phthalates in
indoor environments and the influence of temperature: a
case study in a test house. Environ Sci Technol 2015; 49:
9674-81.

Bamai YA, Araki A, Kawai T, et al. Associations of
phthalate concentrations in floor dust and multi-surface
dust with the interior materials in Japanese dwellings. Sci
Total Environ 2014; 468: 147-57.

Fromme H, Lahrz T, Kraft M, et al. Phthalates in German
daycare centers: occurrence in air and dust and the
excretion of their metabolites by children (LUPE 3).
Environ Int 2013; 61: 64-72.

Zhang Q, Lu XM, Zhang XL, et al. Levels of phthalate
esters in settled house dust from urban dwellings with
young children in Nanjing, China. Atmos Environ 2013;
69: 258-64.

Gaspar FW, Castorina R, Maddalena RL, et al. Phthalate
exposure and risk assessment in California child care
facilities. Environ Sci Technol 2014; 48(13): 7593-7601.

Larsson K, Lindh C, Jonsson B, et al. Phthalates, non-
phthalate plasticizers and bisphenols in Swedish preschool
dust in relation to children's exposure. Environ Int 2017
102: 114-24.

Sun Q, Cornelis MC, Townsend MK, et al. Association of
urinary concentrations of bisphenol A and phthalate
metabolites with risk of type 2 diabetes: a prospective
investigation in the Nurses Health Study (NHS) and
NHSII cohorts. Environ Health Perspect 2014; 122(6):
616-23.

Subedi B, Sullivan K, Dhungana B. Phthalate and non-
phthalate plasticizers in indoor dust from childcare
facilities, salons, and homes across the USA. Environ
Pollut 2017; 230: 701-8.

Tran TM, Le HT, BinhMinha T, et al. Occurrence of
phthalate diesters in indoor air from several Northern cities
in Vietnam, and its implication for human exposure. Sci
Total Environ 2017; 601-602: 1695-1701.

Li H, Song W, Zhang Z, et al. Phthalates in dormitory and
house dust of northern Chinese cities: Occurrence, human
exposure, and risk assessment. Sci Total Environ 2016;
565: 496-502.

45,

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

Pei XQ, Song M, Guo M, et al. Concentration and risk
assessment of phthalates present in indoor air from newly
decorated apartments. Atmos Environ 2013; 68: 17-23.

Masoodian A, Darand M, Gholizadeh MH. Recognition of
Tehran Weather Types. J Appl Sci 2009; 9(18): 3326-34.

Salmanzadeh M, Saeedi M, Li LY, et al. Characterization
and metals fractionation of street dust samples from
Tehran, Iran. Int J Environ Res 2015; 9(1): 213-24.

Mohseni-Bandpei A, Motesaddi S, Eslamizadeh M, et al.
Water quality assessment of the most important dam
(Latyan dam) in Tehran, Iran. Environ Sci Pollut Res
2018; 25(29): 29227-39.

Lewis TE, Crockett AB, Siegrist RL, et al. Soil Sampling
and Analysis for Volatile Organic Compounds. U.S.
Environmental Protection Agency. Washington DC 24pp,
1991.

USEPA. Method 8061A: Phthalate Esters by Gas
Chromatography with Electron Capture Detection
(GC/ECD), part of Test Methods for Evaluating Solid
Waste, Physical/Chemical Methods. U.S. Environmental
Protection Agency. Washington DC 18 pp, 1996.

Wang X, Song M, Guo M, et al. Pollution levels and
characteristics of phthalate esters in indoor air in hospitals.
J Environ Sci 2015; 37: 67-74.

Kim HH, Yang JY, Kim SD, et al. Health risks assessment
in children for phthalate exposure associated with
childcare facilities and indoor playgrounds. Environ
Health Toxicol 2011; 26: €2011008.

Bornehag CG, Lundgren B, Weschler CJ, et al. Phthalates
in indoor dust and their association with building
characteristics. Environ Health Perspect 2005; 113: 1399-
1404.

Kang Y, Man YB, Cheung CK, et al. Risk assessment of
human exposure to bioaccessible phthalate ethers via
indoor dust around the Pearl River Delta. Environ Sci
Technol 2012; 46: 8422-30.

Orecchio S, Indelicato R, Barreca S. The distribution of
phthalate esters in indoor dust of Palermo (ltaly). Environ
Geochem Health 2013; 35: 613-24.

Kweon DJ, Kim MK, Zoh KD. Distribution of brominated
flame retardants and phthalate esters in house dust in
Korea. Environ Eng Res 2018; 23(4): 354-36.

Gevao B, Al-Ghadban AN, Bahloul M, et al. Phthalates in
indoor dust in Kuwait: implications for non-dietary human
exposure. Indoor Air 2013; 23: 126-33.

Salem Ali Albar A, Nadeem Ali HM, Shahzad K, et al.
Phthalate esters in settled dust of different indoor
microenvironments; source of non-dietary human
exposure. Microchem J 2017; 132: 227-32.

Hsu N, Lee C, Wang J, et al. Predicted risk of childhood
allergy, asthma, and reported symptoms using measured

Ve les X oladd aiiin Jleo dauss Cudilags csige dlas @ YFY


https://www.epa.gov/sites/production/files/2015-12/documents/8061a.pdf
https://www.epa.gov/sites/production/files/2015-12/documents/8061a.pdf
https://www.epa.gov/sites/production/files/2015-12/documents/8061a.pdf
https://www.epa.gov/sites/production/files/2015-12/documents/8061a.pdf

60.

61.

62.

63.

64.

65.

66.

67.

OKen 5 sase o

phthalate exposure in dust and urine. Indoor Air 2012; 22:
186-99.

Ji K, Kho YL, Park Y, et al. Influence of a five-day
vegetarian diet on urinary levels of antibiotics and
phthalate metabolites: a pilot study with “Temple Stay”
participants. Environ Res 2010; 110: 375-82.

Al Tougi F, Sulaiman H, Sathish Babu SP, et al.
Concentrations of Selected Phthalate Esters in Surface
Dust in Omani Houses. Int J Environ Sci Dev 2018; 9(11):
345-48.

Luongo G, Ostman C. Organophosphate and phthalate
esters in settled dust from apartment buildings in
Stockholm. Indoor Air 2015; 26: 414-25.

Mercier F, Gilles E, Saramito G, et al. A multi-residue
method for the simultaneous analysis in indoor dust of
several classes of semi-volatile organic compounds by
pressurized liquid extraction and gas
chromatography/tandem mass  spectrometry. J
Chromatogr 2014; 1336: 101-11.

Kanazawa A, Saito I, Araki A, et al. Association between
indoor exposure to semi-volatile organic compounds and
building related symptoms among the occupants of
residential dwellings. Indoor Air 2010; 20: 72-84.

Langer S, Beko G, Weschler CJ, et al. Phthalate
metabolites in urine samples from Danish children and
correlations with phthalates in dust samples from their
homes and daycare centers. Int J Hyg Environ Health
2014; 217: 78-87.

Abb M, Heinrich T, Sorkau E, et al. Phthalates in house
dust. Environ Int 2009; 35: 965-70

Kolarik B, Bornehag CG, Naydenov K, et al. The
concentrations of phthalates in settled dust in Bulgarian

VI @ Nl X o ladh aiuia Jlo ¢ daias Cudilags ciige dlas

69.

70.

71.

72.

73.

74.

75.

homes in relation to building characteristic and cleaning
habits in the family. Atmos Environ 2008; 42: 8553-9.

. North ML, Takaro TK, Diamond ML, et al. Effects of

phthalates on the development and expression of allergic
disease and asthma. Ann Allergy Asthma Immun 2014;
112: 496-502.

Wittassek M, Koch HM, Angerer J, et al. Assessing
exposure to phthalates, The human biomonitoring
approach. Molecul Nutr Food Res 2011; 55: 7-31.

Wang Y, Zhu H, Kannan K. A review of biomonitoring of
phthalate exposures. Toxicology 2019; 7(2): 21.

Hu J, Li N, Hao X, et al. Phthalate esters in dust from
households with schoolchildren in Changsha, China:
distribution and exposure assessment, Proceedings of the
11th International Symposium on Heating, Ventilation and
Air Conditioning. 2020; 37-45.

Zhu Z, JiaJ, Zhang K, et al. Phthalate esters in indoor dust
from several regions, China and their implications for
human exposure. Sci Total Environ 2019; 652: 1187-94.

Huang CN, Chiou TH, Cho HB, et al. Children's exposure
to phthalates in dust and soil in Southern Taiwan: A study
following the phthalate incident in 2011. Sci Total Environ
2019; 696: 133685.

Wang H, Zhou Y, Tang C, et al. Urinary phthalate
metabolites are associated with body mass index and waist
circumference in Chinese school children. PLoS ONE
2013; 8: 56800-09.

Lan Q, Cui KY, Zeng F, et al. Characteristics and
assessment of phthalate esters in urban dusts in
Guangzhou City, China. Environ Monit Assess 2012; 184:
4921-9. Monitoring and health risk assessment of
phthalate esters in indoor dust- A case study on pre-
elementary and elementary schools of city of Tehran, Iran



Journal of Environmental Health Engineering, May 2021; Vol. 8, No. 3: 224-244

Concentration and health risk assessment of phthalate esters
in indoor dust- A case study on pre-elementary and elementary

schools of city of Tehran, Iran
Somayeh Abdi, Soheil Sobhanardakani?*, Bahareh Lorestani, Mehrdad Cheraghi®, Homayon Ahmad Panahi*

1 PhD. Candidate in Environmental Science, Department of the Environment, College of Basic Sciences, Hamedan Branch, Islamic
Azad University, Hamedan, Iran.
2 Ph.D. in Environmental Science, Professor in Environmental Science, Department of the Environment, College of Basic Sciences,
Hamedan Branch, Islamic Azad University, Hamedan, Iran.
3 Ph.D. in Environmental Science, Associate Professor in Environmental Science, Department of the Environment, College of Basic
Sciences, Hamedan Branch, Islamic Azad University, Hamedan, Iran.
4 Ph.D. in Analytical Chemistry, Professor in Analytical Chemistry, Department of Chemistry, College of Basic Sciences, Central
Tehran Branch, Islamic Azad University, Tehran, Iran.

*Email: s_sobhan@iauh.ac.ir
Received: 3 February 2021; Accepted: 17 May 2021

ABSTRACT
Background & Obijective: Individuals spend a lot of time indoors; thus they are generally exposed to
phthalates used in consumer products. Therefore, those exposed to phthalates as indoor contaminants
are at high risks. Therefore, the present study was performed to evaluate the carcinogenic and non-
carcinogenic hazard of phthalate esters (PAEs) in the indoor dust collected from 9 pre-elementary and
elementary schools of central and southern parts of city of Tehran in 2019.
Materials & Methods: A total of 27 indoor dust specimens were collected using a vacuum cleaner.
After transferring dust samples to the laboratory, 100 mg of each sample was centrifuged and mixed
with 20 ml acetone, and kept through a night and ultrasonicated within 30 min. Finally, analyte contents
were determined using gas chromatography-mass spectrometry (GC-MS).
Results: Based on the results obtained, mean concentrations (mg/kg) of dimethyl phthalate (DMP),
diethyl phthalate (DEP), di(nbutyl) phthalate (DnBP), butyl benzyl phthalate (BBP), di(2-ethylhexyl)
phthalate (DEHP) and dioctyl phthalate (DnOP) were found to be 1.14, 0.11, 6.15, 0.71, 421 and 9.31
respectively. Moreover, the overall PAEs average daily exposure doses (ADD) via dust ingestion, dermal
contact and inhalation were 2.16E-03, 2.35E-06 and 2.15E-07 mg/kg, respectively, and the lifetime
average daily exposure doses (LADD) wete 2.52E-04, 5.01E-07 and 3.40E-08 mg/kg, respectively.
Conclusion: In general, non-carcinogenic and carcinogenic risks of DnBP, DEHP and DnOP
congeners were considerable for children and adults and ingestion of dust particles was found to be the
main pathway of exposure to PAEs for carcinogenic and non-carcinogenic risks. Although, based on
the results except for DEHP the catrcinogenic risks of the studied samples were below the U.S.
Environmental Protection Agency threshold of 1.00E-06, due to the disadvantages of phthalates in
human safety, these kinds of investigations are helpful in understanding the main ways of exposure to
PAEs and providing a science-based framework for the future attempts for mitigating the PAEs indoor
emissions.
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