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In mammals:
No regeneration of cochlear sensoric epithelium and
the associated neural components
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[\'4][('3] The choice of experimental therapeutics:

Neurotrophic factors (NF)

Stem cells




Neurotrophic Factors

Brain-derived neurotrophic factor (BDNF)
Neurotrophin-3 (NT-3)
<— Nerve Growth Factor (NGF)
Fibroblast derived growth factor (FGF)
Glial cell-derived neurotrophic factor (GDNF)

C-terminus

NF mini osmotic pump and reservoir
on location by genetic manipulated cells
on location by nano particles

+ chronic electrical stimulation(CES)
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It works, in vitro and in vivo, CES increases
effect

Pettingill LN. 2007
Richardson RT. 2008;
Okano. 2006
Achterberg M. 2008
Weissleder R. 2005
Dobson J.2008
Praetorius M.2007




Stem cell therapy: embryonic & postnatal stem cells
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Stem cell potency
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From the inner cell mass of the blastocyst
(150-200 cell stage)

High proliferation and differentiation
potential, migrative

but:

Ethical problems, tumor prone

Groups of hundreds embryonic
miuse stem cells on feeder cells.
S.Heller
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Bone marrow | |
high yield

Umbilical cord

high
migration
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Inner ear IESC

autologue
transfusion,

easy

Hair follicle harvesting
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Less potential than ESC:

Proliferation, differentiation, potency

But:

No tumor formation

Some postnatal stem cells show pluripotency




ﬁ][g So far: stem cell therapy for auditory neurons

Survival, migration and differentiation
In vivo:

IESC

ESC
aNSC/NCSC

Neural progenitors in the cochlea of the gerbil (after Ouabain treatment)

BMSC
O S C Fritzsch B. 2006

Li H. 2003
Oshima K. 2007
Corrales CE 2006
Sekiya 2007
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January 2007
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Stem cells




High potential for both, regrowth and
repopulation of SGN

Promising results in the USA and Japan.
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Hair follicle stem cells




not tumor prone

no ethical problem
autologue transfusion
multipotent neural lineage
pluripotency

easy harvesting

same origin as inner ear cells

skin/hair

brain
regions
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Are hair follicle stem cells potential
candidates for auditory neuron
regeneration?

Sufficient stem cells
Neurons with SGN characteristics

Myelinating glia cells
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Poster El Seady
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WC EPI-NCSC from different species

Mouse, chinchilla,
guinea pig

90% positivity for
neural stem cell marker
nestin

Human
>95% nestin positive
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Sufficient stem cells?

Average yield per follicle 2x10° cells

3 hair follicles are sufficient for transplantation
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70% neurons

Blll-tubulin-positive
Migrative
Network formation

Neurofilaments
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Neurons with SGN characteristics

_ . 60 % bipolar
Bipolarity

TrkB/C coexpression
BDNF/ NT3 growth factor receptors
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Myelinating glia cells

Schwann cell

20% Schwann cells
30% Oligodendrocytes

Oligodendrocyte
Distinct morphology

Myelinating cells 4
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m[(':] The question

Are hair follicle stem cells potential
candidates for auditory neuron
regeneration?

Sufficient stem cells
Neurons with SGN characteristics

Myelinating glia cells
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m[(':] The question

Are hair follicle stem cells potential
candidates for auditory neuron
regeneration?

YES!
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Detection in the living animal poster El Seady

Functionality, also in electrical field(Cl)

autologue

Xenotransplantation, animal model T

in humans

Autologue transplantation, animal model
O
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