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Toxicological issues @

«  Extreme lethal potency, but not uniform across species:
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— _porphyria and immune suppression in many species
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«  Induction of cytochrome P-450 monooxygenase enzymes
(xenobiotic oxidizing enzymes) 1S a universal response,
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«  Mechanignt of action involves binding to the Ah receptor
protein, with K, ~ 10""" L mol™': a hydrophobic
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PCDDs are not the only “dioxin-like” substances @
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Confusion over the term “dioxin”: Hamilton plastics fire
(1999)
« gspecifically 2,3,7,8-TCDD?
« all PCDDs: weight basis? TEQ basis?
« all PCDD-like compounds? TEQ basis

. Environmental sources of PCDDs
«  Historical: 2,4,5-T usage; chlorine-bleaching of
wood pulp; principally 2,3,7,8-TCDD: see later

« Incineration/combustion: municipal waste; hospital
waste; residential garbage; principally Cl, and Clg
dioxins and furans - low TEQ

«  2000: residential garbage burning contributes
significantly to the environmental dioxin load

Potential human health effects of dioxin exposure
«  Ontario population intake of dioxins in food (as TEQs).

e adults 0.5-2 pg/kg BW/day
¢  children 2-14 1.3-5

« 1nfants 0.5-2 3-11

« neonates <0.5 165

«  major source = meat and dairy (breast milk for neonates)

*  whole body half-life 1s very long 5-8 years in humans

»  Background human body burden (US EPA data): 9 ng/kg
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Levels at which adverse effects have been seen in

humans:
« chloracne 45-3000 ng/kg
«  decreased birth weight 1500
+  cancer (estimated) 110-7000
« smaller testes 14
« altered glucose tolerance 15-110
+ decreased sperm count (rat) 64
+ endometriosis (monkey) 54

« 1nduction of cytochrome P-450 2-10 nM (human
cells 1n culture)

«  estrogen receptor binding ~ 50 nM (in
culture)

« reproductive/developmental effects likely more
significant than cancer

e  present controversy: does dioxin exposure act as a
contributing factor to diabetes?
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Endocrine disrupting compounds /MF w ook )

+  substances that interfere with hormone action .4 - o\\‘;mg}lou ot
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—  sewage works effluents
—  pulp and paper effluents
— industnal spills

—  natural compounds
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« endocrine disrupters interfere with normal hormone

9e\e¢hue bind, ko a specikc
action: they can either Vot b‘ﬁg or g coc o e
— act as hormone agonists, or Q- MM\;\EX Worwe s

— antagonize (block) normal hormone action

* akey 1ssue 1s that hormones act at minuscule
concentrations: nM and less. Even weak hormone
mimics can show biological activity at uM and less
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Steroid hormones SN e

. blosynth651 e n vertebra es from cholesterol
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steroid skeleton cholesterol

«  the most important sex hormones
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estradiol testosterone

. testosterone 1s an intermediate in the formation of

estradiol (aromatase) <QuE4wm Mchal\/ses tesk.— o<t

«  both males and females produce both estrogens and
androgens

«  these hormones have important roles in development,
including fetal development

»  “used” steroid hormones are metabolized by cytochrome
P-450 enzymes: estradiol —> 17 ketone (estrone), to 16-
hydroxylation
(estriol), and 2- and 4-
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