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C. elegans in vitro/in silico

20 cell culture and
bioinformatic modelling
for prediction of substance

Soil nematode for
evaluation of toxicokinetic
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D. rerio Lab-on-chip

30 cell culture in
microfluidic structures
simulating simplified tissue

Zebrafish for detection of *
acute toxicity of chemicals

and alterations in

metabolism and organs
HET-CAM
Fruit fly for investigation of Hen's egg test for
molecular and cellular investigation of vasular
mechanims in food toxicity and anti-diabetic
toxicology effects

Sandner et al Crit Rev Food Sci Nutr (2021)
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Reactive astrogliosis

In response to e.g. trauma, stroke, epilepsy,
neurodegenerative diseases - upregulation of
GFAP and hypertrophy of cellular processes
are among the hallmarks

MNon-reactive astrocytes

Pathophysiological responses

A defensive reaction aiming at

* handling of acute stress
* limiting tissue damage

Activation e.g. by TGFa,

CNTF, IL-6, LIF, oncostatin M * restoring homeostasis

Reactive astrogliosis is

* context (=disease) dependent

* multistage

* region specific

* diffuse or demarcating the lesion

Physiological responses

* graded (from mild astrogliosis to a glial scar)

Pekny et al Physiol Rev (2013)
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WT E15.5 Hypothalamus BPA-Exposed E15.5 Hypothalamus

Rosin et al Am J Physiol Endocrinol Metab (2018)
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Partially ramified Micoglia in ARC Partially ameoboid Micoglia in ARC Fully ameoboid Micoglia in ARC
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AF: a total daily ethanol dose of 2.5 g/kg
PF: fed with isocaloric control
AD: they were left in the litter with the mother

Shrivastava P et al J Neuroinflam (2017)
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Perinatal insults and genetic risks
during early life stages

Dysregulation in epigenetics

= microRNA expression
- DMA methylation
- Histone modification

Impairment of microglial functions Abnormal neuroinflammation

- Immune surveillance = Microglial activation
- Cellular debris cleaning - Expression of pro-fanti-inflammatory molecules
- Response ko injury

- Integration with neural circuits

Neurodevelopmental disorders
Animal models for research

= [Fetal alcohol syndrome
- - Autism spectrum disorder
-~ ﬁ - Leaming disorders
K\ - Cerebral palsy

Mice Zebrafish

Komada and Nishimura Front Cell Dev Biol (2022)
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