Central Nervous System (CNS) Injury

Can the brain be repaired after injury?
Rebuilding neural circuits using the
olivocerebellar path as a model
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Innate Reorganisation Post Injury Model: Rat Olivocerebellar System
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Growth factor induced reinnervation

But.... Can we recreate it?

BDNF @ Px+24h
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¢ Replicate developmental status
— | inhibitory environment
— 1 growth promotion

« Px> P10 + GF (BDNF, NT3 & IGF-1) @ +24hrs

Reinnervating axon-target interactions
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Reinnervating CFs recapitulate perisomatic spine induction



Reinnervating axon-target interactions
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Somato-dendritic translocation recapitulates normal development

BDNF-induced reinnervation: function
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BDNF-induced reinnervation: Behaviour

Control

C-Px, **p<0.01;
Px3-Px11, ##p<0.01;
Px11-Px11B, p<0.05



BDNF-induced reinnervation: Behaviour Questions...............

Px11-BDNF Px30-BDNF
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In vitro: a genuine model

1. Major cell populations and circuitry

PC CF PF

2. Main developmental stages
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Mono-innervation: axon maturation

Mature axon & target
PCs_GFP

W

o

Monoinnervation

ION ~P15 10N ~P21

Immature axon, mature target

PR
¢ P
+
Cbm-P15

a0 comepat
< 1/ y;

Al

~
#

| -
. Multi-innervation
Sy :
IONE16 10N=P3 No regression
Questions...............
Px3 Px11-BDNF Px30-BDNF

? Increase repair



Increasing reinnervation

* Focussed: homotypic for fine skills

— Problems
« Altered gene expression: NB “off”
« Unfocussed growth

- Rehabilitation BONE P
* Lesion & treatment: {Z;EBELLL,:}
— Px30 + BDNF/vehicle @
24hrs

— Motor activity from +5 days
» Rotarod: 30min/day x28 days

Reinnervation after exercise

Exercisel/training induces reinnervation
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Need more than training....

* Training problems
— Compliance
— Skills do not transfer

Complex activity
— motivation

Psychomotor stimulus
— Enriched environment
— Virtual reality

— Lesion + EE
Behaviour
¢ Anatomy
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Basic motor function: minor effect of EE
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Motor function: Rotarod
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C-Px, *p<0.05; Px3-Px3EE # p<0.05

Spatial function: Hidden platform
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Enrichment & BDNF: additive effect
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Spatial learning: memory
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Px3 vs Px11 #, p<0.05

Visible platform test:
« all groups orientate and swim to platform

Central Nervous System (CNS) Injury
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Central Nervous System (CNS) Injury
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Can the brain be repaired after injury?

Skilled function (x Homotypic
improvement reconnectivity

Complex rehabilitation
— % circuit repair
— long-distance collaterals

’ But..... care
‘( ) — young and old do not interact
normally
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Thank you!
Kirsty Dixon Jean Mariani, NPA
Sally Speare Ann Lohof, NPA
Melina Willson Adrian Bower, UNDA
Catriona McElnea
Mathieu Letellier
Amgen Inc

A

Ramaciotti Foundation

242
FONDATION

RECHERCHE

»Brambles MEDICALE




