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Mixture effects:

Too difficult
Not necessary



“Protection from mixture effects
IS achieved, as long as exposures
stay below thresholds”



Astronomically large
numbers of combinations



Test everything?



Predictive approaches



Predicting mixture effects
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Predicting mixture effects

. Hass et al. 2007 EHP 115 Suppl 1, 122
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Predictability: AR antagonist chemicals

17
components
AR-Lux

Ermler et al. 2011
Tox. Appl.
Pharmacol. 257,
189-197

luminescence [%, normalised to controls]

Mixture of 17 anti-androgenic agents
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Low dose mixtures: theory expectations

* Dose addition:

* Mixture effects expected if sufficient numbers of chemicals are
combined, even at doses below zero effect levels

* Independent action:

* Mixture effects not expected if all chemicals stay below zero effect
levels



Micronuclei




Benzimidazole low dose mixture:
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Clear combination effects at
sub-threshold doses

= Dose addition expectation



Anti-androgens in a rat developmental
toxicity model
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Application to risk assessment practice

Intake,
Hazard Index + <1

Reference dose;

* Assumptions * Interpretation
* Dose addition as a good * Exceedance of combined acceptable
approximation exposures

* No synergisms * NOT estimation of effect size!



Phthalate mixture risk assessment
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Conclusions and perspectives

* Toxicity underestimated by ignoring mixtures
* Single chemical reference doses not protective

 Summing up of risk quotients practicable
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Thank youl!




