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Figure 1. Endocrine glands in human (Romano, 2012).
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2 Gonadotropin-releasing hormone

3 Luteinizing hormone

4 Follicle-stimulating hormone

® Hypothalamic-pituitary-adrenal axis
6 Xenoestrogens

" Philoestrogens



Vo) by A Al / (KijsolS )0 (g Olaass  FV

poed e < JB 5 Joxm LD 5 (g5l Lay a5 53 48005 5 2 Jele KT 0l 4 03,208 55k 4 EDC Slasl
S e Sloml I 0 3 A 5 JlSS dl b oS (oS 5 pltesl o B gt onnd (5o (30550 3 Shee 5 Sl
cobord SLS5 foldslgn ol dlly o Rl b3 503 208 555 (0953 348 (la oS Jideo o ygd ol 03 S iy o5
(Kavlock et al., 1996) Lil oo Gy Jaen 13 35550 oan Slge S e 5 odd i

t e L/_M/jf):ﬁ&d *

OLA> RS ¢ gy 38 Ao SIS s ge 98 5 B (ladl b Jold 55 0950 248 el Jee Jos S50l 5 Jseo

S Sles gls puilSe iy 2Bl (o g0 GLb 010 S pelans oS o 5 LT e bt (651 5 9050 JLuall
:(Kortenkamp et al., 2011, Miquel and Duk-Hee 2012) 3| 45 ,Le ol i LT (59

O)ﬁ&jj}x"‘w/@j})u\;_\’ L4
[}

A5 53 Dl S
Sroosh S eki,S Dl @

D (el 5 9 PPAR ¢ S350 dousl (SLt s 53 Dl i @

Goo 55 e A (s s 5 530 50 O gl p DLk

(odnallygl ose by slgdsles) SO B (sledshn 5, Sas o Il 0

030058 eedsile S 003 Jlee ®

essh oS i 6l AP
J15 EDC G oS sms cpids e g pma T oleand (Sla Sy ST Gl 4 (EDCs) 55 (93 348 SladisS fses
Lol bl oS il oo amaST (53 (SVL (slaiss lite (sl AL (oo ilises Jos (sl oudlSe il o CBS @ iy
85 JB sk 4 (U5 o axsn 0T L ea T e SN s 5 b 3l amelm 5T ola (2B aLe) 0 0 s slo 2 ale
(Vandenberg 2014) das o 13311, 0b) 55 e A5 gls (g leal 4 Dl JJas
4zlge 0Ly [ yols 3 caml sl 090
R 15 el § 59 40 JolSS 53 b EDC (udmy D11 5 bl cZale 05l 55 b el ) 53 agarlse oo 5l Db
oo (s adsl oo dle) b (5o 0355 )3 WEDC L agarlpe S s Sislie gVLS) 50 5 0laly s ¢opim 3 131
25 Slsgmse Lol Gl 5 s 55 B Aalyls (Fernandez 2012) Sl ClS5l o 8 0l sbowl sl 3,5
3ol M) o5l 5 (o) 03) Sl Lo s3 e 5 4 cba 3058 Cdlad e 534S 5505 5 5m 5 ool ol ge 4y A, U
2B o5 cn) pedle asle o BU e ATE s ol Dlsgmse 53 5 ditn L BB UL D1l S e
3 (S5 s Jld oliend lge L aglge (Bern etal., 1992) Al SVsb Llg o (WTVS')/\& sl 390 9 aglse 0le)
Ly il ol )3 e 56 4 48 33,8 SIS 1 (6 asgerme 4 mte il oo 318 o S0 L (pa S s Sl
b 53 b ealontosle o (VL (glassn b agarlsn 53 (alite el b Sl (SCae LG ol 355 g0 0303 3 2 e S
.(Kortenkamp et al., 2011) 53,5 edalius ((g3ld=1 | 5 (63,3) asly JolSS 545 50

1 Homeostasis
2 Chemical chameleons



70 LQQ)A.f/...}g_)Qg).).).\ibJ.ﬁS&ﬁMéLb,j&SJT

O 3l @ gas iz a0 | (S5 o) Sl ) ol o SN (s Jod 40 430 D3 T Jan 5 4T (S5 (5l eaneio
:k;M\OJ\—jMJSSJ.iS)J
sols S59,0 5 Shas 53 JDs] 3w Q;Q«SQYL,"&)LAULS@T.\;}Duojj).uTbL}fLﬁ:\»;l Ghlsslge @
Ld pdol CESL oS ol Jte A5 (sla il G s s Jols T 3G
ﬂ‘_;&;.aj,;t.\J}S)'lui:io)jadjlaﬁ(TCDD)YLaO,Sﬁﬂgq.?\ja WS das oo ol wlid S den Olallas @
5)\J¢KA‘CA¢A-:S
sl 5105 ool 5 0335 35 OBW > ;5 KiSS-1 L;A::::Wgwioﬁugj}p\ bons Jlj,o}rdﬁz\j..ﬂ\ .
.>)\;\§,;‘u@w\)y);,m
U}MJ::AJ?S\L;JA;}L‘;@LA})\JLJSM.LZ)J}LJJCJ}A&J&JQ}SWL}»LQ)&))JJMI J
338 pdl Sl Calises la (g lmial Col Lilg o oS
QMM)?)JCMJOSM(V})L@)Q\M W ‘C’t*‘bi. cQ%)UQ}A)}hbhﬁf (Subl.bfﬂj‘ S
.3)..2)'1.5'@1{

Olusl s sow Ol
Ol 5l omemns b (1 35,8l 4 G andlan 55 50 (5La EDC 3l (65l 45 s o 9LES ode dal gl ) g 55 o a8 50es
(Kortenkamp et al., 2011) Jil oo Olud! Codlas o 5 g

ST PLY R/

355 oo 43,5 5 53 IS 51 olste 4 Ysoms o ol elyan )4 L EDC L g

58 (580313 3 3 p sl LS SAlS 5 (650 D0 4 45 Jo LI UL als (V)

(Keaz o) el 55 S ez 5l als olSaws (53l y5le b ISy 4 53 5 oo JolSS 5 Ay 3 Sl (Y)
Ohal ol Slome €35 rb o 2.5 513 " bl

wlay "Ll Sledshon 53 Sl Glayse 5 255 ()

i s o "‘:J.;‘;/"'"'“:“” 4 ]
057 32705 T (6 I0L G23l58 S50k GRS w395 E8h b s JFI e Ay 0353 53 0% 5 40 W EDC L axlge
(Kortenkamp et al., 2011) L&b 0 ol jor 1035 5 Ol 3l v (e 5 (G 18 (S50 55) >

LYY Et”

! Epigenetic

2 Tetrachlorodibenzodioxin
3 Estradiol

4 Diethylstilbestrol (DES)
5 Chryptorchidism
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8 Precocious puberty



VP Ol V) als /(S olS o oo Oliiss 77

S5 iy s el 033 53 Fsbs asl i (Sl e i gloandi sl S U1 2350 0 g JB el dalpl
Gy ysb 4y SUel 59,0l 4 B VA ans Sl aly il a5ty S gla u_sj.agbj)_sw).a}j@l{ 25l
@j}ﬁn‘&uEDcl{%bﬁl{w).}jjt}lg .@\&Q&ASJQTUOQ\;:’-;);QL;M.QUAJJ)}J&)VS)’L&QJLN\YA{

-(Kortenkamp et al., 2011) Cowl Lag o W 5 51 |3

20wl hals™

053 0LL b o Jom 2Ul5 (sline 4 T0ad Do)l bl oS J- s eols plsl b3 oIk 2Uls 4 ok ok
L5 6350k (2Ul5 75 S (2l 300 ) paemms 53 das e OLES aayslp das e 0LES 3l g 5 solasb
3ol (SAel a5 o 55 St 5 Ko 4 ol 315 S Il CiB 2alS (Asl o5 W EDC & by 5o b0 L)
L) (ol Sa55 4 1 SHL 5 ) 0903 348 SLALTS (0 SHil =555 (s 53 52 L ieen [SKs 250 e
Sl e 0 ISP DS 5 dile ol gleard slse (3 oSl B3 55 S oo ke 1) (S S 5 (S0
(Kortenkamp et al., 2011) 4S Jzsee |y Ladul 3 0

{(PCOS) " S A Ol pylice ™

(6900 ((Susls pul Juses Cusl a5 WAL oo 55 00 308 5o IO oS L pldess pokies Sl Y5 51 (S
B o BB el 5 elazl Sl DSBSl ok 5 S TG 5 D50 2 50 2) i e o
SR WA 5l b 6ok 0393 53 063 53 525 0903 548 IS ) el sl (g lecz (5 mld OMeSS 2eS hy podis
(Romano 2012) &il o olg> 53

islisolo ol 5000l SalS*
L>4.€.>-\jﬁ .J&\{@@Jﬁléﬂ)}&@j\ L;Ag}ﬁ)db)b%&h}ﬂ@&&)b&%ﬂd)}ﬂg&m
cu«u)Jj)'JJjS 03 p0 :by.ﬂj} ‘u‘:"?‘fj" “-;VJC)G G<L’L> cwﬁw@bé&ﬂQY%‘ gﬁ&ibﬁf W EDC
o« i AL 0 (63130l sla (g a5 (Lise 5 Sie (sly g 31dad) i Coned Ol o35 M5 (’@ oS 0
N Golse s @l ) (IUGR) " o=y 515 Ay s g 5 (1550 3T (5 anbe aw 53 VU (g5 HLES) ° oawsDIS]
o‘.‘)/\°))"~‘°)-<:‘” g, LS)‘SJ:: /LSJS('S cg'.',..ul:v‘b dsbe 205 She QYNS;—‘J:L» Ju:le Wl e C?wv&; Y (s.Lt«
VoSV en 5 (05500 G YL Ol { ikl ep S b 0SS postin ((SUsB 5 x ol
T Ik b rzmen 0 s prda 53 oS Bl e Jad e 5 Sl (e (S 3 050058 SV 1)
L3 5 (oo SLa Cmed 53 i 4 O35l edrw 53 35 &S (I 5o Bl o S0 Sl 5 i ) S 5 e
Joli ool ske o (bl 5 59,k OIS b a3 o (g WEDC 5l (5 kil o Jad o (9315 05L sl gl 5l ool

! Fecundity
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® Intrauterine growth restriction
" Implantation

8 Oligomenorrhea

® Hyperandrogenemia

10 Hyperprolatinaemia
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2 Myometrium

3 Polycyclic aromatic haydrocarbons
4 Polybrominated flame retardants

5 Polybrominated diphenyl ethers

¢ Dihydrotestosterone

" Neoplasm



Vo) Olimey V) Als /(S js0lS )5 pgp Sliddss  FA

o JAS58)) la iS5 ST plu 5 la PCB «us.s sla Sl gl b 31 0 JSSISH EDC ki A8l oo o Julse aha )
(Kleine 2016) 15 bLs )l aday ol s b

kg i Gl ®

5393555 Ol s Bl (o L35 53 L8 Ve v ey 530,50 DA 5L 0l 015 03 s e (ol b 51 a5 15 Gl
S el 5 S ol a4 S s bl o Il £E6Y0 i 55 0T 55 Oliee o 5VL 5 e 1550 3 il a0
5 ol 4 W EDC 31 (ol sl .das oS =25 ) ) sldle s ol 5 onl Rkl bl Ll o)ls Ll
Sl R0 oS ploand slge b agarlpe S g0 3 ukoen ) A5 (Slgign s &) o nd 5 LS oo Jos A5 (b (90590
gy Ol je b 2 o (o EDC (e 3 dnlidl oo (Solany S il o dind o0k 1) Ads 15 = b g = pwsa VU g 5o
(Kortenkamp et al., 2011) 5L o S 5 by 28 3T b PCB dba (1S53 Al 0 IS 5155 oS5 cppkir

Slacl 5 io plmw Jalss 53 J¥s|
b5 s Swl e M I o 5 4 55 3505) i) (bl 5 (6 ,800) (s sls Il Jols DY
O3> Cows 31 DS 53 (solamal (518 Bl 5 b (Ul 5 o lis slas Shas) Clael (S 5505508 Lol o
(S o 0k e JolSS ¢ eyt 555 500) (S SN eyl 53 3Ll oS ol i 5 adail>
(S P ) ok LR ) (pliy e Al ) e ot o (Bgd o Sy apes (S AS
3 S K el sz SN s ol plx! Sldlas L3 sla Jlw 55 355 oo omee 8] Lod Wb (ool 0le el
s 5 (K55 Julse 3 S5 am | o daoyd YO 350 a5 el o iz Ay 0ly33 (b 55 omae ST 13
;\Uzﬁ.xﬁycsjwjué;;gom (2 Shle e wile ad 15U 5 S358 e bads 1,8 o s s
CNSs (o ¢ ol OISs 5 oLl ((al528 08D (o15sl Lo )3 WV (5800 55 Sl (sl lS358 Ao )3 )
5 Jolls i A8 055 03 (e St gas 03 1553 525 053 548 (SUs raslSe L a2BL o pible SN 5 (6,18
Ia 039,57 5 45,5 Slgopers8) 0 555 Sl Gsessp 53 S5 crimman 5 bgen= s VUgn (s 5 Shos 55
looad Slge pl 5l Ao 3 00 4S WS o3ls GLISEDC 3,50 $A Lalaily 53 Slallas 3 .l oo (Ll oS s (Lo (335 2

.(Kajta and Wojtowicz, 2013; Weiss, 2011) Ll o0 KenS55 955 Jowily 1)l

Sdolie SWNS]
BBl O Sl pah 4 dites 525 0303 348 55 I L Jas e (S plie Sl Sl 5 Culs Sl i
Slocal 53 ot oz 5l ¢ aloosd slse L agarlye 53 ol (Bl (g 538 (pikior Olaelils cdas (oo 0L ) g5
0)95 S e oy el b Ll en S sleiley JulSS 0lhas Job 5o oo Slsen 55 o5 5 Ledl J a8 SV (S gl
Yos oo bkl ok el 008 Sl Lol Lil5 o 50 aloant ol (i b OS5 ag s Lol Sl
orl 338 o Lol gl T as Cuodle 4 jaete aS (sl sl o o slgd shes 3 555 2l ER-alpha (sla o5 .8 K o3
45 2B EDC 253,51y s Jshor (S350 8 Cosly (prizean 5 A8 s} DDas 5 S )5 (sl 40 Zaaslie il (oo Jas
3 (G S 63 sk (sl ) 3 SSN o 25 Ll ol Al SIS0 So)lpe e I3 3 Sl (e
¥ Tl 5 (il (65 « Syl e ) (558 JTOLS 5 5 B s Jgb L ¢ A Jstdeny (s SV s DLl 1S

L Attention deficit-hyperactivity disorder (ADHD)
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Table 2. Registered and recommended pesticides in the country (in use) with the ability/potential of disrupting endocrine system and

their mechanism of action
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Table 3. Registered and recommended pesticides in the country with the ability/ potential of disrupting endocrine system that have

been removed from the Registered pesticide list of Iran
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Abstract

Endocrine disrupting chemicals (EDCs), are exogenous (synthetic) chemicals or
mixture of chemicals, which interfere with any aspect of the hormones, altering the
body's hormonal balance through several different mechanisms. Environmental
EDCs include pesticides, plastics, e-waste, fire extinguishers, metals, food additives
and personal hygiene products. By disrupting the hormonal balance, these substances
lead to abnormalities in growth and reproduction, increase the prevalence of cancers,
disrupt nerve growth, growth pattern in children and the function of the immune
system. In Iran, out of 400 registered pesticides, about 74 compounds have or are
suspected to have endocrine disrupting properties. Out of which, 24 have been
deleted from the list and only 50 compounds, i.e., about 12.5 percent, are available
in the list of registered pesticides and are being used. Of these, 20 are fungicides
(40%), 17 are insecticides (34%) and 13 are herbicides (26%), the list of which is
presented in this article. A large body of evidence has accumulated linking specific
conditions to EDC pesticides in wildlife and humans. the hazardous properties of
pesticides which are known to have EDC properties are reviewed in order to assess
the implications for risk assessment and therefore identification of such pesticides
and their adverse effects helps in the diagnosis and treatment of EDC related
diseases.
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