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Outline

• In vitro drug metabolism assays in species selection

• Drug metabolism in adult nonrodent species

• Drug metabolism in paediatric population
• Drug metabolism in paediatric disease models

• Metabolism of ASOs in paediatric population
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PK
in vitro in vivo

Cellular /tissue
• Hepatocytes
• Liver slices

✓ ✓ ✓

RecombinantSubcellular
• microsomes 
• S9 fraction

In vitro drug metabolism assays: 
nonrodent species

✓ ✓ ✓✓ ✓
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Dalgaard et al. Journal of 
Pharmacological and Toxicological
Methods. 2015, 74:80-92.

In practice:
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CYP activity in man and nonrodents
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Lignet et al. Pharm Res. 2016, 33:2565-79.

Clearance of compounds - species
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Heckel et al. BMC Genomics. 2015, 16:932.

mRNA abundance and activity data
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FEMALE MALE

Protein abundance: gender differences

F > M : CYP1A1, CYP1A2, CYP2A19, CYP2E1_2, CYP3A22
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Buyssens et al. Front Pharmacol. 2021, 12:665644.
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• Rat (best-characterized)

• Rabbit

• Dog

• Some (mini)pig data

• Limited non-human primate data
Zuber et al. J. Cell. Mol. Med. 2002, 6(2):189-198.

Göttingen Minipig: ideal animal model?
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Species selection general tox studies

Dalgaard et al. Journal of Pharmacological and Toxicological Methods. 2015, 74:80-92.
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Conclusion in vitro drug metabolism:
species comparison - selection

• Several in vitro drug metabolism assays for man, dog, 
minipig and nonhuman primates

• Recombinant enzymes for Göttingen Minipig still lacking, 
but under development

• Despite the presence of several in vitro drug metabolism 
assays for Göttingen Minipig, most companies do not 
include this nonrodent species in their testing battery
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