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CURIOUS CURVES

Researchers have found that many endocrine-disrupting chemicals do not generate the standard monotonic dose-response curves seen for other types of compound.

MONOTONIC CURVE

In some cases, dose and response
increase together. The plant oestrogen
genistein, for instance, causes the
mouse uterus to increase in weight.

50

40

30

Uterine weight (mg)

20

0 30 100 300
Genistein (mg/kg)

1,000

SOURCE: Ohto, R. et al. J. Toxicol. Sci. 37, 879-889
(2012)

NON-MONOTONIC CURVES

Mice exposed to moderate doses of
bisphenol A develop the largest
tumours. Moderate and high doses are
thought to induce tumour-cell
proliferation, but high doses also
trigger cell death.

1,500

1,200

w
[—]
(=)

(=2
o
(=]

Tumour volume (mm’)

w
o
o

0
Control 2.5 25 250 2500

BPA (g per litre drinking water)

SOURCE: Jenkins, S. et al. Environ. Health Perspect
119, 1604-1609 (2011)

The oestrogen mimic p-nonylphenol
stimulates the ERK cell-signalling
pathway at low and high doses.
Interactions with hormone receptors
and other membrane proteins explain
the complex shape of the curve.

160

140
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100

80

Changes in phosphorylation status of ERK (% of control)

60
Control -14 -13 -12 -1 -10 -9
p-Nonylphenol [log (M)]

SOURCE: Bulayeva, N. N. & Watson, C. S. Environ,
Health Perspect. 112, 1481-1487 (2004)

-8

Above a certain dose, the herbicide
atrazine causes the larynx muscle to
shrink in male frogs. But the effect
does not increase at higher doses.

on
=
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S 009 f
2 —_—
€ 0.08
)
£ o7
0.06
0.1 1 25 200
Atrazine (p.p.b.)

SOURCE: Hayes, T. A. et al. Proc. Natl Acad. Sci,
USA 99, 5476-5480 (2002).

[Dan Fagin, Nature News Feature, 2012]
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Early prenatal Mid- Late prenatal Postnatal

Central nervous system (3 weeks - 20 years)
i e

Ear (4-20 weeks)

Kidneys (4-40 weeks)
]
| Heart (3-5 weeks)

| Limbs (4-8 weeks)

1 i

Pl Immune system (8-40 weeks: competence and memory birth -10 years)
Skeleton (1-12 weeks) I _g‘ " (;

Lungs (3-40 weeks: Alveolar phase birth -10 years)

i 1 Reproductive system (7-40 weeks: maturation in puberty)

Jov— N

Week 1-16 Week 17-40

R——

Birth - 25 years

State of the Science of Endocrine Disrupting Chemicals 2012 Summary for Decision-Makers
[WHO & UNEP]
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VYO (EBER)FZEFDSLE [Grimsley et al., 2016

(ERE0 A
Bout of MFV vocalizations
20 kHz 100 Soie
@ MFV : Mid Frequency Vocalization (9-15 kHz) *{
50
= ZkLZ (ex. BEIZKDHRE) 1 = < .
* CLORE YO ADEEIE (4-16 kHz) CLO-50
_ Ao rpog st N « 16
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@e @ LFH : Low Frequency Harmonics (0-30 kHz) %
spectrogromsion :
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