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Endocrine disrupting chemicals (EDC) are some chemicals which are acting like hormones inside the body. May kinds of EDCs are
acting like estrogen or anti- estrogen, so reproductive systems of male are the main targent organ. EDCs use genetic variations
and epigenetic variations as main control route of diseases. When pregnant female is exposed to EDCs, the effects of EDCs on their
epigenetic system affect through 3rd generation of offspring. Among many kinds of EDCs, the most notorious EDCs are dioxin
and bisphenol A. Phthalates, which have so many kinds and high exposure rate, the effects of phthalate to gynecologic disease
were not discovered. So in this paper, we try to summerize the effects of phthalate and new epignetic technique to evalaute the

relationship among phthalate and gynecologic disease.
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Table 1. Suspected endocrine disruptors (From Lee et al., [1] with permission Korean Endocrine Society.)

Substance category Name Source/uses Reported properties
Dioxins and 2,3,7,8-1CDD, 2,3,7,8-p-TCDD, 2,3,7,8- Avrise as unwanted by-products from certain incineration Anti-estrogenic
dibenzofurans PCDF, 2,3,4,7,8- PeCDF. 1,2,3,7,8 and industrial chemical process
(9)-PeCDF
Industrial chemicals Phthalates (DEHP, BBP, DBP, DPP, DPrP) Used as plasticisers in the production of flexible plastics Estrogenic
and related
Substances Alkylphenols (penta- to nonylphenols) Degradation products of Alkylphenol polyethoxylates Estrogenic
Alkylphenols polyethoxylates Non-ionic surfactants used extensively Estrogenic
Bi-phenolic compounds (bisphenol A, Used in the production of PVC, rubber, epoxy and Estrogenic
bisphenol F) polycarbonate resins, and plastics
PCB No longer used manufactured or used, but some Anti-estrogenic
equipment (electrical) containing PCBs remains in use
Pesticides DDT, DDD, DDE, alachlor, aldicarb, amitrole, Many pesticides used throughout the world today Influence the
atrazine, beta-HCH, dieldrin, endosulfn, and present in aquatic environment in significant endocrine system in
lindane, heptachlor, kepone, toxaphene, concentration. Organochlorins are highly lipophilc more than one way
ziram and so on and bioaccumulate.
Synthetic estrogens Diethylstilbestrol Prescribed to women to prevent miscarriages (banned Estrogenic
in present)
Ethinylestradiol Oral contraceptive pill Estrogenic
Phyto-estrogens Isoflavones, coumestol, Lignans and Synthesized in plants Estrogenic
stilbens
Myco-estrogens beta-zearalenol, zearalenone Found in fungi Estrogenic

TCDD, 2,3,7,8-tetrachlorodibenzo-p-dioxin; PCDF, polychlorinated dibenzofuran; PeCDF, 1,2,3,7,8-Pentachlorodibenzofuran; DEHP, di(2-ehtylhexyl)
phthalate; BBP, benzyl butyl phthalate; DBP, dibutyl phthalate; DPP, di-n-pentyl phthalate; DPrP, di-propyl phthalate; PVC, polyvinyl chloride; PCB, poly-
chlorinated biphenyl; DDT, dichloro dipheny! trichloroethane; DDD, dichlorodiphenyldichloroethane; DDE, dichlorodiphenyldichloroethene; HCH, hexa-
chlorocyclohexane.

Table 2. Some animal studies and human data about endocrine disrupting chemicals which show positive correlations with female reproductive disor-

ders
. Animal data Human epidemioloigic study
Disorder . . -
Animal Chemical(s) Chemical(s)
Reproductive tract abnormalities/cancer Mice DES [2] DES [2]
Endometriosis Monkey Dioxin [3] DEHP [4], phthalate [5]
Precocious puberty Rat DDT [6] DDT metabolites [8]
Mouse PBA[7] PBB [9]
Premature thelarche Phthalates and metabolites [10],
phytoestrogen [11]
Disturbed lactation Rodents Atarzine [12] DDE (DDT metabolites) [12]
Breast abnormalities/cancer Rat Dioxin [13], BPA [14] PCB [16]
Mice BPA [15]
PCOS, HPO axis Sheep BPA [17], MXC [17], Sluge [18] AGEs [20]
Rat PCBs [19]
Fertility and fecundity Mice DES [21] Organochloride chemicals [5],
pesticides [12]

DES, diethylstilbesterol; DEHP, Di(2-ehtylhexyl)phthalate; DDT, dichloro diphenyl trichloroethane; PBA, polybutyl acrylate; PBB, polybromianted biphenyl;
DDE, dichlorodiphenyldichloroethene; BPA, bisphenol A; PCB, polychlorinated biphenyl; PCOS, polycystic ovarian syndrome; HPO, hypothalmus pituitary
ovarian; MXC, methoxychlor; AGEs, acute gastroenteritis.
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MW Used for Metabolites (uE;/?(GILI;Iy) (l:JSgIEkPg;-)dRaf)I())
High MW: long chain phthalate Construction, clothing, packaging, DEHP MEHP 50 20
toy, medical devices
50H-MEHP
50x0-MEHP
5cx-MEHP
2cx-MMHP
DiNP cx-MiNP 150
OH-MiNP
Oxo-MiNP
MiINP
DiDP/DPHP cx-MiDP 150
OH-MiDP
Oxo-MiDP
Low MW: short chain phthalate Cosmetics, insecticides, DMP Monomethyl -
pharmaceuticals, PVC phthalate
DEP MEP = 800
DnBP MnBP 10 100
DiBP MiBP -
BBzP MBzP 500 200

MW, molecular weight; EFSA, Eurpopean food safetly authority; TDI, tolerable daily intake; EPA, environmental protection agency; RfD, reference dose;
DEHP, di(2-ehtylhexyl)phthalate; MEHP, mono ethyl hexyl phthalate; DiNP, diisononyl phthalate; MiNP, mono-iso-nonyl phthalate; DiDP, diisodecyl phthal-
ate; MiDP, monoisodecyl phthalate; PVC, polyvinyl chloride; DPHP, di(2-Propyl Heptyl) phthalate; DMP, dimethylphosphate; DEP, dietyl phthalate; MEP,
mono-ethyl phthalate; DnBP, di-n butyl phthalate; MnBP, mono-n-butyl phthalate; DiBP, diisobutyl Phthalate; MiBP, mono-iso-butyl phthalate; BBzP, butyl

benzyl phthalate; MBzP, monobenzyl phthalate.
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Developmental and reproductive toxicity |msp
in laboratory animals

Developmental and reproductive toxicity -
in humans

Critically ill male infants

11

Male infants younger than one year
Male offspring of women undergoing certain
medical treatments during pregnancy

Male offspring exposed during pregnancy
Male children older than one year =

Reproduction in adults

0 T

Insufficient evidence for a conclusion
Limited evidence of no adverse effects
Some evidence of no adverse effects

Clear evidence of no adverse effects

Some concern for adverse effects

=) | Minimal concern for adverse effects
Negligible concern for adverse effects
Insufficient hazard and/or exposure data

Clear evidence of adverse effects
Some evidence of adverse effects

Limited evidence of adverse effects

Fig. 1. The weight of evidence
that Di(2-ehtylhexyl)phthalate
causes adverse developmental or
reproductive effect in human and
laboratory animal.

Serious concern for adverse effects

Concern for adverse effects

Fig. 2. National toxicology pro-
gram of usa conclusions regarding
the possibilities that human devel-
opment or reproduction might be
adversely affected by exposure to
di(2-ehtylhexyl)phthalate.
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Fig. 3. Selected food concentrations of di(2-ehtylhexyl)phthalate (pg/g).

e &

meRjoles JIANZ MSEs SEiENz, BAARS o L5l
Mz Qetsi| Bles 3i2 sict, merolso) stsimxAle o
201 712710] of2f &8717t 22 TXS 0|21, FE7 0] Wt of
2 ZRE THECHTabe 3. 25 VSN, 2, S, 34, WA

2, {7I18H, SAl2 M=, D 02 HIEHES(
MFHE, HIZ S)oll Zat=lof e

U FAHHE SOl ZE0 AT
A 718, EfOtMY S 012 71X| EHeks REchs Aoz &l
S0, SIM7EX| LT A S ZE0[E0 7Y Tiget 7|2 ¥
ol 29| YAz

qm oz

0H1
]
nz
oo
2
>
rir
4
=
ne
(=]
-

i =
40 offf 3o mp JT & :

622

Meat Processed

Poultry Fish Nut&bean Vegetables  Fruits

meat

rolth =AM Yilet Fol ZE0IES HOAL FAZ &
£ 4% HHE AX EfojollA M =h=n[24-29] SEaEoiME
CEE YAF[30-32]2t ZE0|EQ] B0 [Hz2H{33] Efotof
5t 117t Latkle Zio2 MZHEIC} 017 LINS [jAto= 3t oip
oM EXte| DNA o2 FEAZIH FXiel S2Ys gaA71n
el 8 E0[7Lt Heto I US L7 |= o, ES HAEA

HIES A7 7= ot= UM AUCH34].
o= %’}DH@(Department of Health and Human Services)ollA &

St XIZ20f| O5HH, di(2—ehtylhexyl)phthalate (DEHP)2| S==Mut ©I
PEN2 oS 20| Hal=/o UCKFig. 1). SSEEIA, “e"é*l’f

D} AAIT S0 B EAS THENEH Z747} QL= ARO[, O

O
Mol =42 Z2ES W0z 377t £=eb HEfoct. 2Lt EE%J

O =22

WWW.KJOG.ORG



KOREAN JOURNAL OF OBSTETRICS & GYNECOLOGY

Hyun Hee Cho. Endocrine disruptors affect some disease

Table 4. Di(2-ehtylhexyl)phthalate exposure dose

US EPA Rfd

Average exposure (adult)

Under medical condition
Multiple medical procedure (infant)
Parenteral nutrition (preterm neonate)
Transfusion (adult)
Transfusion (neonate)

20 pg/kg/day
3-30 pg/kg [38], 6-20 pgrkg [39]

6,000 pg/kg/day (6 mg/kg/day)
20,000 pg/kg/day (20 mg/day)
>4,000 pg/kg/transfusion
360-3,300 pg/kg/ transfusion

Kidney dialysis patients 800 pg/kg/treatment
EPA, environmental protection agency; Rfd, reference dose.
Table 5. DEHP related disease in human and animal
Disease Chemicals
Animal data

Skeletal abnormalities
Pre/post implantation loss, fetal death, decreased live fetus
Decreased body weight
Cleft palate
Kidney anormaly
Male sexual development abnormalities
Decreased lung function
Human data
Male reproductive tract abnormality (decreased anogenital distance)
Persistent allergic symptoms
Asthma
Premature thelarche

BBzP, MnBeP, MnBP, DnBP

BBzP, MnBeP, MBP, MnBP, DnBP, DiNP, DEHP
DEHP

BBzP, MnBeP, DnBP, MnBeP

BBzP, MnBeP

DEHP, BBzP, DBP

DEHP

Maternal Urine metabolites (MEP, MBP, monobenzyl phthalate, MiBP)
BBzP

Serum (DEHP)

Serum (DEHP, DBP, DEP, DMP)

DEHP, di(2-ehtylhexyl)phthalate; BBzP, butyl benzyl phthalate; MnBeP, mono-n-benzyl phthalate; MnBP, mono-n-butyl phthalate; DnBP, di-n butyl phthal-
ate; MBP, mono butyl phthalate; DiNP, diisononyl phthalate; DBP, dibutyl phthalate; MEP, mono-ethyl phthalate; MiBP, mono-iso-butyl phthalate; DBP,

dibutyl phthalate; DEP, dietyl phthalate; DMP, dimethylphosphate.
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