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Use of Chicken egg assay as an animal alternative testing model to evaluate
the genotoxic potential of Drugs and chemicals
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INTRODUCTION




A mutagen causes genetic mutations versus a clastogen
which induces chromosomal/DNA strand breakages

Genotoxicity

Mutagenicity Clastogenicity/Aneugenicity




Step wise approach to genotoxicity testing

Mutagenicity Clastogenicity/Aneugenicity
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The SCCS (Scientific Committee on Consumer safety) 7th amendment ban on
animal testing has significant impact on the follow-up in vivo testing
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In vitro models have some serious drawbacks
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Need for more applicable animal alternative assays addressing
misleading outcomes in the existing in vitro assays
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Evaluation of the

Chicken egg model
to detect the
genotoxic potential




Genotoxicity end-points measured
COMET/NPL and Micronucleus
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Selection of Materials for Pilot
Study

» Criteria:
» Materials a, B unsaturated aldehyde

» Positive data on at least one of the traditional in vitro Ames
and/or in vitro micronucleus assay

» Has been followed up in vivo COMET and/or micronucleus
study

» 4 Materials were identified which satisfy the above criteria
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Study Design

CEGA COMET/NPL
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COMET ASSAY
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Tissue
Tissue processing Cold HBSS with

EDTA + DMSO

Cell suspension
~1x10° cells/ml

Preparation of <§T
comet slides ‘: \(
LR

Low melting point agarose

Solzdzf cation of agarose

Remove membrane
and histones

Double Strand Single Strand

Break Cell lYSIS Break
5 ~

Neutral lysis Alkaline lysis
pH ~7 ‘ pH > 10

ntact DNA (the head)
separates from
amaged DNA (the tail)

=

1.5—2hrs
—— > Alkaline unwinding

and electrophoresis

30 min + 30 min
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Neutralization buffer pH 7

‘L Fixation

Ve

Staining with 50 pl ethidium bromide

5 min

% of DNA in tail
represents DNA break
frequency

Fluorescence with Image Analysis
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F2P-NUCLEOTIDE POSTLABELING ASSAY

Carcinogen-modified DNA base (B¥)
Enzymatic hydrolysis to lM icrococcal nuclease

dG-N2-BPDE

3’-mononucleotides Spleen Phosphodiesterase I1
8 8 (&) B B
HO\}\ HO\}\ HO HO\}\ HO\}\
P P P P P
Adduct enrichment by Deoxyribonucleoside 3’-monophosphates
selective removal of normal Nuclease Pl QOasis column
3’-mononucleotides (BuOH Extract)
Deoxyribonucleosides
[y-3°P]-ATP
T4-Polynucleotide
kinase
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Radiolabel adducted
nucleotides with 3P
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PEI-cellulose chromatography (HPLC)
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Molecular Imager and Quantitation of radioactive areas

Qualitative and

R I F M quantitative assessment
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HET-MN methodology
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COMET assay results

Negative

Negative
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2-phenyl-2-butenal

Nona-2-trans-6-cis-dienal
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NPL assay results Nona-2-trans-6-cis-
2-Phenyl-2-butenal dienal

.

Vehicle, 20% HS 15 Nona-2 trans-6-cis-dienal, Quinoline, 5 mg/egg
Vehicle, 20% HS 15 2-Phenyl-2-butenal, 5 mg/egg Quinoline, 5 mg/egg 0.5 mg/egg

p-Methoxy cinnamaldehyde

2-Methyl-2-pentenal Positive

)

Vehicle, 20% HS 15 p-Methoxy cinnamaldehyde, Quinoline, 5 mg/egg

Vehicle, 20% HS 15 2-Methyl-2-pentenal, 8 mg/egg Quinoline, 5 mg/egg P m
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		Vehicle, 20% HS 15

		Nona-2 trans-6-cis-dienal,      0.5 mg/egg



		Quinoline, 5 mg/egg
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		Vehicle, 20% HS 15

		2-Methyl-2-pentenal, 8 mg/egg



		Quinoline, 5 mg/egg
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		Vehicle, 20% HS 15

		p-Methoxy cinnamaldehyde,    2.5 mg/egg



		Quinoline, 5 mg/egg
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MNT assay results
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In-silco prediction
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The In ovo model results from a pilot study conducted using
fragrance materials showed promising concordance when compared
to results from in vivo (animal) studies

2-phenyl-2-butenal 4411-89-6

2-methyl-2-pentenal 623-36-9

1963-36-6

Glutathione depletion ) Re

- peat using N-acetyl cysteine/NADPH
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%DNAtail intensity

p-methoxycinnamaldehyde+N-acetylcysteine (NAC)
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Enzyme activity
studies



Phase—I » CYP1A1
enzymes » CYP3A4

» CYP2C9




Increase in CYP1A1 activity in a dose dependent manner when
treated with Benzo-a-pyrene

CYP1A1 48-h treatment
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Increase in CYP3A4 activity in a dose dependent manner when
treated with Dexamethasone

CYP3A4 48-h treatment
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Increase in CYP2C9 activity in a dose dependent manner when
treated with Phenobarbital

CYP2C9 48-h treatment
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Increase in GSH activity in a dose dependent manner when
treated with Phenobarbital

GSH 48-h treatment
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Increase in UGT activity in a dose dependent manner when
treated with Phenobarbital

UGT
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Target Tissue
Exposure study



Acridine Orange treatment to demonstrate target tissue exposure

Water treatment Liver tissue Acridine orange treatment
Liver tissue



Animal alternative Testing strategy

Mutagenicity Clastogenicity
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