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MAJOR ENDOCRINE ORGANS IN HUMANS
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ORGANIC CHEMISTS PRODUCE UP TO 50 000ORGANIC CHEMISTS PRODUCE UP TO 50,000 
CHEMICALS PER YEAR

CHEMICALS AND XENOBIOTICS THAT MIMIC 
HORMONES THAT ACCUMUALTE IN ORGANISMSHORMONES THAT ACCUMUALTE IN ORGANISMS 
CAN PERTURB ENDOCRINE FUNCTION

THESE CHEMICALS ARE TERMED ENDOCRINE 
DISRUPTORSDISRUPTORS



What is endocrine disruption ?

 Definition of the EU commission (1998):
Exogenic compounds which negatively affect g p g y
the health of an intact organism or its offspring 
by interference with its endocrine function.

 Endocrine disruptors (EDCs) are environmental 
chemicalswhich directly or indirectly influence the 
h l t d b ti t lhormonal system and may be active at low 
concentrations.



Suspected endocrine disrupting compounds

Insecticides
Carbaryl
Chlordan

Nematicides
Aldicarb
DBCP (1,2-Dibrom-3-chlorpropan)

DDT and DDE
Dicofol
Dieldrin
Endosulfan
Lindan

Fungicides
Benomyl
Fenarimol
MancozebLindan

Methoxychlor
Mirex
Oxychlordan
Parathion

Mancozeb
Maneb
Tributyltin compounds (TBT)
Triphenyltin compounds (TPT)
Vinclozolin

Toxaphen
Pyrethroide

Zineb

Herbicides
Alachlor
Amitrol

Industrial chemicals
Alkylphenols
Bisphenol AAmitrol

Atrazin
2,4-Dichlorphenoxy-acetic acid
Metribuzin
Nitrofen
2 4 5 T i hl h tid id

Bisphenol A
Dioxine (2,3,7,8-TCDD)
Pentachlorphenol
Phthalate
Polybromated Biphenyls (PBB)
P l hl i t d Bi h l (PCB)2,4,5-Trichlorphenoxy-acetid acid Polychlorinated Biphenyls (PCB)

(from Oehlmann & Markert, 1997)























ATRAZINE AFFECTS MALE TADPOLES 0.1ppb

TERATOGENIC EFFECTS
pp

EPA DRINKING WATER STANDARDS 3.0ppb 





Mode of Action of EDCs
EDCs can act 
 directly 

b bi di t th tby binding to the receptors as:
 agonists - acting like natural hormones 

(e.g. ethinylestradiol, nonylphenol)
 antagonists - blocking receptors for natural hormones

(e.g. tamoxifen, TCB-77, p,p'-DDE)

i di tl indirectly 
by influencing biosynthesis, metabolism, elimination and/or 
bioavailability of natural hormones 

 inhibition of enzymes such as aromatase - blocking the 
transformation of androgens to estrogens



MECHANISM OF ACTION OF A HORMONEMECHANISM OF ACTION OF A HORMONE 
(STEROID) OR ENDOCRINE 

DISRUPTINGENVIRONMENTAL STEROIDDISRUPTINGENVIRONMENTAL STEROID 
(MIMIC)
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Estrogen receptor with 
docked pp’ DDT in the binding 
site plotted from crystal 
structure coordinates 

Courtesy Miriam Jacobs and 
David Lewis


