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Development of a novel approach in hazard and risk assessment of reproductive 
t i it b bi ti d li ti f i it ti dtoxicity by a combination and application of in vitro, tissue and sensor 

technologies

• Integrated project funded through the EU FP6 program

• Total budget amounts: 13.2 mEUR
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Structure of the ReProTect Project

33 t33 partners 
from Academia, Industry, SMEs and Governmental Institutes, y,
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Specific endpoints in the reproductive cycle
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Endocrine Disruptor tests Example I

Bart van der Burg

Hilda Witters

Alexius Freyberger
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Example IEndocrine Disruptor tests

variability

between labs

between labs

between
assays
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Example IEndocrine Disruptor tests

In vitro               vs.              In vivo

Similar 
ranking
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Female fertility Example II

Giovanna Lazzari

Rita Cortvindt

Ilpo Huthaniemi
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Use of bovine gametes for reproductive toxicity testing

Giovanna Lazzari In vitro maturation (IVM) of bovine oocytes

Chemical
exposure (24h) 

during IVM

Endpoint:          
% Metaphase II% Metaphase II

In vitro fertilisation (IVF) of bovine oocytes

bovine ovaries
2 cm

bovine oocytes

Chemical
exposure (20h) 

during IVF

IVM, 24 h

Endpoint:             
% 2Pronuclei



Brussels, November 19, 2009Brussels, November 19, 2009
The bovine follicle bioassay: bIVM and bIVF

in vitro fertilisation
Molecular Target Effect Chemical

in vitro fertilisation
 in vitro maturation

Aneuploidy-inducing Nocodazol

Aneuploidy-inducing Carbendazim

Calcium ionophor Ionomycin

Mikrotubuli

Signal-
d i

l *
Tyr-Kinase inhibitor Genistein

Weakly estrogenic, GJC inhibitor Lindane

Anti-progestogen Mifepristone
l *

Gap      
junctions

Endocrine

transduction l *ª
ª

 

Estrogenic Diethylstilbestrol

Weakly estrogenic Butylparaben

Steroidogenesis inhibitor Ketoconazol

l *

Endocrine
System l *

b

Clastogen Busulfan

Mutagen Benzo[a]pyren

Protein synthesis inhibitor CycloheximideRibosom

DNA

l *

ª ª

General toxicant CdCl2

Unknown Methyl acetoacetate

l *

ª S l bilit li it h d

b

0 100 200 300 1000
EC50 [µM]

ª Solubility limit reached

Modified from: G. Lazzari et al., TAP 233, 360 (2008)

b Cytotoxic to gametes at the conc. used
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Suggested mechanisms of compounds
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The mouse follicle bioassay

Rita Cortvindt

Prediction:
Cycle disturbances
Ovulation problemsp
Fertilization problems
Conception problems
Endocrine disruptionp
….
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Female Fertility Example II

Alert!

Numbers indicate number of independent experiments per chemical
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Female Fertility Example II

?
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Female Fertility Example II

„biological“„ g
assays

„ED“„
assays
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The ReProTect database

~130
compounds
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The ReProTect Feasibility Study

Test #
1 2 3 4 5 6 7 8 9 10

110 blinded test chemicals tested in 
a test battery 2

3

4al
 #

a test battery 

Selection by independent experts
5

6C
he

m
ic

ay p p
out of the ~130 ReProTect  
chemicals.

7

8

9

Selection criteria:
• In vivo effects well characterized 9

10

In vivo effects well characterized
• No metabolic activation 

(CYP450-mediated) required
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Alternatives in Reproductive Tox. Testing: Where do we stand?

2 validated tests predictive for embryotoxicity available 
(mEST, WEC)   But: no metabolic capacity; applicability domain unclear

Several assays (Receptor binding or cell-based reporter systems)
for detection of endocrine disrupters available

Several assays predictive for adverse effects on female or male 
fertility available
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Alternatives in Reproductive Tox. testing: Potential use
Early drug developmentEarly drug development 
(“in-house” use for prioritization during lead compound optimization) 
Selection of candidate compounds for further safety evaluation studies; earlySelection of candidate compounds for further safety evaluation studies; early 
screen-out of compounds predicted to show undesirable reproductive toxicity 
properties

Early drug development and regulatory decision making 
Mode of action analysis for compounds that have demonstrated 
reproductive toxicity in vivo.

Alternative tests may lead to a Reduction in experimental animals but 
presently not to a Replacement of the animal assay(s)presently not to a Replacement of the animal assay(s). 
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