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Flame retardants
Integrated

Risk assessment for
Endocrine effects

FIRE key issues

* improve risk assessment of BFRs

 for human health & environment

 potential endocrine disruption
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FIRE rat studies

« subacute toxicity - 28 day - OECD407
TBBPA - HBCD - pBDE - dBDE

« reproduction / development —
1-gen - OECD415

TBBPA — HBCD

+ endocrine / immune parameters

oral dosing (mixed in the feed);
0.3........ 3000 mg/kg bw
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study design
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benchmark design
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TBBPA affects levels of circulating Thyroid Hormones in F1
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liver weight

dose response in liver weights of F1 males

S y = a*exp(b*x~ 94d)
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* no histopathology




In vitro bioassays for endocrine activity

.
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* transthyretin binding
* TH receptor interaction

Hamers et al., Toxicol. Sci. 2006
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metabolism

* P450 detox
 glucuronidation
» deiodination
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pituitary T

thvroid synthesis of TH
ihe (T4, T3)

circulation ~ TTR/TBG

. T4l

liver +

TH targets:
most
cell types




pituitary weight (males)

Pituitary weights in F1 males after TBBPA
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- statistically not
associated with
TH effects

* NO increased
TSH
Immunostaining

* no effect on
thyroid gland
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Brainstem auditory evoked potentials (BAEP)
05-1-2-4-8-16kHz

Latency wave !V - 0.5 kHz (males) females males
model 5 in terms of CED BMDL size BMDL size
0 ) ) thresholds
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o o 2 kHz 0.9 13%
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TBBPA

effects on Testis weight in F1 males after TBBPA
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In vitro bioassays for endocrine activity

A
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o E2 sulfation inhibition

Hamers et al., Toxicol. Sci. 2006
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zebrafish partial life cycle assay

P eggs F1

5 6 wks

exposure via water
« reproductive performance

 juvenile growth & development

* histopathology
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reproductive performance

egg production
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Kuiper et al., Arch. Toxicol. 2007
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reproduction —
decrease of mature oocytes in the ovary

40 | area of immature oocytes

area (%)
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reproduction - ovary histopathology

control
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F1 development — skewed sex ratio
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summary developmental effects
of TBBPA

rats

 neurobehaviour, related to TH

* (male) gonads, sex steroid related”?

zebrafish
 estrogenic
complementary models
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Risk Assessment TBBPA

humans
- estimated exposure (EU-RAR)
- 0.19 mg/kg/d (workers; consumers)
- 0.024 ug/kg/d (consumers, scenario 2)

- health effects
- testis weight BMDL 0.5 mg/kg/d
- pituitary weight BMDL 0.6 mg/kg/d

- margin of exposure 2.6 (occupational / consumers) — concern!
or >100 (consumers, scenario 2)

aquatic wildlife
- margin of exposure zebrafish — aquatic environment >100
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