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4 months
before birth f )
5 months [ |
- cells are generated and dying,
- - neurons migrate and differentiate,

v - connections are made and removed,
- networks are formed and reorganized,
- neurotransmitters change their function.
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1.Birth of neurons - regulated by neurotransmitter
GABA (neurogenesis, stem cell therapy)
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Radial Glia Wang & Kriegstein (2009)



2. Neuronal migration

Anterior Posterior

Wonders & Anderson (2006)

Kriegstein & Noctor (2004)

Sagittal view
MZ Figure 1| Migration pathways of corticalinterneuron
subgroups from the ventral telencephalon. Schematic
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TRENDS in Neurosciences




Cell migration may be disturbed not only in epilepsy, but
also in other neurological and neuropsychiatric disorders

(from P. Rakic, Yale University)



Cell migration is controlled by many factors
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Cell migration is regulated by neurotransmitters as GABA
GABA native
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Cell migration is regulated by neurotransmitters as GABA
GABA native GABA in tiagabine
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3.Network activity
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TRENDS in Neurosciences

Khazipov & Luhmann (2006)



The very immature brain is very active !

age: ca. 6 months postconceptional
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Milh, ..., Ben-Ari, Khazipov (2009) Cerebral Cortex



Animal models are most valuable, important and necessary !
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Current view and knowledge
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Current view and knowledge

- The young brain is NOT a small adult brain !

- By studying epilepsy we get further insights into normal brain
development and into other brain disorders (e.g. autism).

- We constantly develop new methods and improve existing
techniques in basic and clinical research to understand
developmental processes in the brain, both at the genetic /
molecular level as well as at the network / whole brain level.
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EU-wide interdisciplinary interactions and
cooperations in basic and clinical research and
translational approach between both fields.
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"That’s our job to bridge that gap.”
Nikki Saarsteiner, Dublin, 25th May 2013 ",

Thank you for
your interest, i
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Development of cortical layers during prenatal human development
6th week 3rd mon 4th mon  5th mon 8th mon birth
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Development of rat cerebral coriex
(modified from Kageyama & Robertson, 1993)
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neurogenesis
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THALMUS neuronal migration

apoptosis
Luhmann et al. (2003) synaptogenesis

cell differentiation



Developmental disorders of the cerebral cortex
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Cell migration is also regulated by neurotransmitters
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Change in GABA function during early development !
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Hyperpolarization & Inhibition of adult neurons

Ben-Ari et al. (2007)



Cerebral Cortex November 2010, 20:2694-2701
doi: 10,1093/ cercor/bhg 14
Advance Access publication February 17, 2010

Spontaneous Epileptic Manifestations in a DCX Knockdown Model of Human Double
Cortex

Damien L’.lpl"’.l}"l, Irina Y. P()p[)\-‘;{z, Jennifer Kindlcr', Isabel J[)rqutr;{z, Héléne Bccqz, Jean-Bernard M;mcntz, Heiko J. Luhmann' and
Alfonso Represa’
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