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Up to Date on Astrocytes
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This issue of the International Neurourology Journal (INJ) leaves
the comfort of the periphery to the relatively daunting reaches of
the central nervous system (CNS). The central themes of the col-
lection of these articles, 2 original papers and 1 review, is the glial
activity in regulating plasticity; or conversely its failure as evident
in senescence.

The laymen of these disciplines will be able to find her footing
to check out the review by Hussaini and Jang, as they cover the
recent rediscovery of astrocytes and its role in CNS plasticity [1].
The role of the astrocyte has recently been redefined, as what had
formerly been considered ‘simply structural’ has show to have a
vast spectrum of regulatory activity. Astrocytes, being localized
near blood vessels, are in an optimum position to regulate distri-
bution of nutrients and molecules to neurons. Astrocyte net-
works ensheathes synapse, permitting supplies of energy sub-
strates, providing structural support, and modulating synaptic
plasticity [2,3]. Recent emergent concepts suggest a ‘tripartite’
synaptic organization, with astrocytes mediating between the
pre- and postsynaptic neuron [2]. Besides regulating cleft con-
centration and limiting diffusion of neurotransmitters, sensors at
the glial membranes trigger activation of a broad range of intra-
cellular messengers, including calcium waves [4]. Active sub-
stances released from glial cells modulate synaptic strength, pro-
moting insertion of AMPA (a-amino-3-hydroxy-5-methyl-4-
isoxazolepropionic acid) receptors at the surface of post synaptic
neurons [5]. The involvement of astrocytes in synaptic energy
metabolism naturally leads to its functional implication, memo-
ry. Astrocytes serve a primary role in inducing long-term poten-
tiation, as a regulator of glutamate. Its various roles in principal
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neurologic diseases are also touched upon in this review.

Not unrelated, Cho et al. [6], presents an article describing
BubR1 and the neurobehavioral impact of its knockout. BubR1
was first described as an inhibitor of the anaphase-promoting
complex that triggers the transition from metaphase to anaphase
by targeting cell cycle regulators for degradation [7]. Whether it
is the cell cycle role of BubR1 that regulates lifespan is not
known, yet in mice levels of BubR1 significantly decline with age.
BubR1 hypomorphic mice that constitutively express low levels
of BubR1 are normal in appearance and size at birth, but under-
go slow postnatal growth and have a shortened lifespan exhibit-
ing premature aging phenotypes [8]. Naturally a target of senes-
cence, previous studies by this group has demonstrated BubR1
insufficiency resulting in impaired hippocampal neurogenesis
and myelination [9,10]. In this study, hippocampal functions are
demonstrated through elevated plus maze and the light-dark
test, tail-suspension and forced-swim test and novel object rec-
ognition to test for anxiety, depression and memory-related
functions. All results consistently showed impairment with hy-
pomorphic allele BubR1 and knockdown mice.

In another article, also presenting investigations into chronic
neurodegenerative functions, Lee et al. [11] utilizes rotenone
based Parkinson disease model to show treadmill exercises helps
prevent motor function deterioration through suppression of
Purkinje cell loss. The cerebellum is important brain area in mo-
tor coordination and balance and it has been recognized as a
prominent contributor to a wide array of cognitive and emotion-
al functions. Neuroglial cells, such as astrocytes and microglia,
play modulate neuronal function and homeostasis. However,
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during reactive astrocytes and microglial activation secondary to
injury or in response to neuronal dysfunction, several factors
that evoke inflammatory responses are secreted [12]. Therefore,
reactive astrocytes and microglia activation induce neuronal and
synaptic changes that are likely to contribute to CNS dysfunction
during disease processes [13]. Purkinje cells are typically injured
through a variety of toxic and neurodegenerative causes, and loss
of Purkinje cells is closely related to reactive astrogliosis. The ac-
tivity of treadmill exercise showing direct implication in the
pathophysiology of cerebellar senescence is demonstrated in
these pages.
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