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Pc 900 Recovery Disc if.Towards a multiscale model of

global neurite outgrowth: Combining morphometric and
computational methods. A hierarchical morphometric

analysis of tangential neurite outgrowth was performed
on populations of hippocampal neurons. The aim was to
establish a quantitative relationship between individual

neuron outgrowth and its degree of specialization in
terms of dendritic branching and size, and a systematic
picture of the entire morphometric relationship between
neurite outgrowth and neuron polarization. This analysis
has been performed on cultured hippocampal neurons of

chick embryo, 17-18 days post fertilization (dpf),
undergoing treatments of growth and of neurite

abrogation, and using a specific immunocytochemical
marker of the growth cone. A semi-automatic method for

size distribution and branching analysis was used. The
results obtained showed a wide range of outgrowth

magnitudes. A clear correlation between cell and neurite
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outgrowth was observed, which was markedly influenced
by growth treatments. A clear difference of dendritic tree

size distribution between neurons was observed, with
polarized neurons showing longer and broader dendritic

branches, especially at the distal pole. In addition,
polarized neurons were always faster than unpolarized

neurons. Given the recognized importance of these
parameters for neuronal connectivity, this work lays the
basis for a multiscale model that takes into account the
morphometric aspects of neuronal polarization. This new
model of neurite outgrowth considers the complexity of
the process for the first time, in terms of cell size and

morphology, by introducing explicit kinetic equations for
the different components involved in the process, and by
integrating the complexity of cellular organization at all
scales, from the individual cell to the entire population.
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