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The ReProTect database
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Tests for Detection of (anti-)Endocrine Activity
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Tests for (Anti)-Endocrine Activity

Cell-based reporter system
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Tests for (Anti)-Endocrine Activity
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(Anti-E)estrogenic Effects: Comparison in vitro /in vivo
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Use of Bovine Gametes for Reproductive Toxicity Testing

Giovanna Lazzari In vitro maturation (IVM) of bovine oocytes
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Results obtained with the bIVM and bIVF Bioassays

[ 1in vitro fertilisation
[ 1in vitro maturation
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Embryotoxicity Tests
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Embryotoxicity Tests
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The ReProTect Feasibility Study
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~150 ReProTect
chemicals

The ReProTect Feasibility Study

NS

Selection of 10 chemicals
by independent experts

Selection criteria:

* In vivo effects well
characterized

* NOo metabolic activation
(CYP450-mediated)
required

Blinding of chemicals
(chemical 1,2,3,...10)
and distribution to the
experimental groups

N

Determination of EC,-
(or equivalent) values for
all 10 chemicals in each
of the assays




ARBA

AR -CALUX
AR-PALM
ERBA

ER -CALUX
MELN

FBA

bIVM

bIVF

MEPA

Ishikawa cell
test

WEC
EST
ReProGlo

Known reference

compounds

out of the 10 test compounds

1/10
1/10
1/10
-/10
-/10
-/10
-/10
3/10
3/10
-/10

1/10

1/10
2/10
-/10

1E-3

1E-4

1E-5

1E-6

log (effective concentration) [M]

1E-7

—m— blinded
—@— unblinded




AR-CALUX;Ago

PALM;Ago

AR-CALUX;Anta

PALM;Anta

ARBA

ER-CALUX;Ago

MELN;Ago

ER-CALUX;Anta

MELN;Anta

ERBA

FBA

WEC

|
1
N2 a o |
N N V|
NN |
N T
* f
%N -5—S0
5e-C5 }
1
|
1
e 1
e T
G - i
S—H—30B- }
D85 |
Y |
& i
2 SF—b% |
N 1
G A
7 T
B ——

AR-CALUX;Ago

PALM;Ago

AR-CALUX;Anta

PALM;Anta

ARBA

ER-CALUX;Ago

MELN;Ago

ER-CALUX;Anta

MELN;Anta

ERBA

FBA

1BM

IBF

MEPA

Ishikawa

WEC

EST 3T3

EST D3

*—o—o0 \-Y
¥ \:
e ]
A ¥ %)
$ e OP
5D }
]
I
|

@

i)
f
I
I
]
1

AR-CALUX;Ago

PALM;Ago

AR-CALUX;Anta

PALM;Anta

ARBA

ER-CALUX;Ago

MELN;Ago

ER-CALUX;Anta

MELN;Anta

ERBA

FBA

IBM

IBF

MEPA

Ishikawa

WEC

EST 313

ESTD3

> Weight of evidence approach (Expert knowledge)

o

L —%

|




Predictions from the Feasibility Study

This water-soluble chemical is negative in all assays except in the
FBA where it is positive at very high concentrations.

> Methyl acetoacetate

We regard chemical 1 as having a
low potency. We do not expect that
this compound would affect female
fertility or -if at all- at high dose
levels only. We do not expect the
compound to cause embryotoxicity
In Vivo.

This water-soluble chemical is negative in the receptor
binding/activation assays (effects at very high concentrations are
regarded as irrelevant). The compound is active at a very low
concentration (~5x107 mg/ml) in the MEPA assay. We therefore
predict that the compound negatively affects morulation or
blastocyst formation. The compound is unsuspicious in all other
assays that predict effects on female fertility.

Compound 2 had no effect on D3 differentiation and is only toxic
for 3T3 and D3 cells at a very high concentration. It is also
negative in the ReProGlo assay. It produced effects at a
concentration of ~0.01 mg/ml in the WEC. Organ systems affected
were brain and facial structures whereas the heart was unaffected.

We predict that chemical 2 will
affect female fertility at a
comparatively low dose in vivo and
it is also expected to cause
embryotoxicity.

> Glufosinate

ammonium

This water-soluble chemical has a low cytotoxic potency. It is
positive in the EST and WEC and ReProGlo but only at a rather
high concentration.

The compound may cause
embryotoxic effects in vivo with a
low potency.

> C U ACC C U




Predictions from the Feasibility Study

This lipophilic chemical has anti-androgenic activity that is
detected both in the AR-CALUX and in the PALM assay. The
compound is negative in the ARBA receptor binding assay
suggesting the compound needs metabolic activation to act as

an_anti-androgen. Chemical 9 is unsuspicious in the female

fertility assays. Chemical 9 is negative in the WEC and the
ReProGlo assay and has a low potency in the EST. The effective

concentration in this assay is close to solubility limits.

Chemical 9 is expected to affect
male reproductive function and
development. Furthermore. it may
be a low potency embryotoxicant.

> Vinclozoline

Cl

] Hydrolases C,D
N>LO —
CZK&/\\ CI%

Cl

M1

M2




The ReProTect Feasibility Study

Chemical Female fertility Male fertility Developmental
toxicity

But:

» Test chemicals mostly ,,black or white* type while ,,grey*“ might
prevail in e.g. REACH chemicals

» No drugs included with a very specific MOA not easily
predictable by an in vitro assay

» No chemicals included requiring metabolic activation
through e.g. Cyp450s

N
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Alternatives in Reproductive Tox. testing: Present use

= Early drug development
(“in-house” use for prioritization during lead compound optimization)

Selection 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.




Alternatives in Reproductive Tox. testing:
Regulatory acceptance?




Alternatives in Reproductive Tox. testing: Regulatory acceptance?

m) REACH:
Use in combination with other information

In aweight of evidence approach

e.g., use for justification of read across if there is doubt on the
validity of the read across

http://echa.europa.eu/doc/press/webinars/read_across_and_categories_tatiana_netzeva_echa.pdf



Battery Approach in Reproductive Tox. Testing : Potential use

= Chemicals (REACH):
“Parallelogram approach” for chemicals in a chemical category

Chemicals 1,2,3.. — —

In vivo Prediction for In vivo

information in vivo activity iInformation

In vitro In vitro In vitro
battery battery battery
information information information




Battery Approach in Reproductive Tox. Testing : Potential future use

Chemical
N4

-

» Industry may not accept a positive in vitro result because of false-positives

Problem:

» Regulators may not accept a negative in vitro result because of false-negatives

-
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Grouping of substances ReECHA

European Chemicals Agency

Substances whose physicochemical, toxicological and

ecotoxicological properties are likely to be similar or follow a

regular pattern as a result of structural similarity may be
|:> considered as a group, or “category’ of substances.

Similarities may be based on:

« common functional group

« common precursor or break-down products

* a constant pattern in changing of potency

* common constituents or chemical classes

http://echa.europa.eu/doc/press/webinars/read_across_and_categories_tatiana_netzeva_echa.pdf
T



Chemical cateqories ReECHA

European Chemicals Agency

« Common behaviour or consistent trends are generally

associated with a common mechanism/mode of action <:I

* The use of a category approach provides a basis on
which to identify possible trends in properties across

the category
* A substance can belong to more than one category

« Category would ideally include all potential members

when first developed

http://echa.europa.eu/doc/press/webinars/read_across_and_categories_tatiana_netzeva_echa.pdf



