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BRAIN REPAIR
The relationship between injury and repair in the brain is complicated.
Take, for example, the bizarre observation that regeneration of retinal gan-
glion cells following an optic nerve crush injury can be improved by injur-
ing the lens of the eye. (Who said two wrongs don’t make a right?) The
standard thinking had been that the lens injury attracted macrophages
into the eye, which went on to secrete neurotrophic factors, specifically the
rather grandly-named oncomodulin. In the latest issue of Brain, a team
from Ulm, Germany, show otherwise.  They injured the optic nerve and
lenses of rats and then, five days later, dissected out the retina to study reti-
nal cell behaviour in culture. Their first discovery was that lens injury
upregulated the neurotrophin CNTF in the retina; and, secondly, that this
was not in macrophages but in retinal astrocytes. They went on to show
that the same CNTF secretion could be induced in uninjured retinas by
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One of the  most sought after solutions in medicine is the develop-
ment of an ethically neutral, readily available and reliable source of
cells by which repair could be effected by their use, and disease
pathogenesis possibly studied by growing them in the lab. To date,
the big problems have either been difficult ethical and theological
issues associated with pluripotential embryonic stem (ES) cells
derived from blastocysts from IVF programmes or the limited
capacity to generate sufficient numbers of appropriate cells with
other ethically more acceptable cells such as adult stem cells from
bone marrow or brain.  It is therefore of great interest that two
groups have independently generated embryonic stem like cells
with all their attendant pluripotentiality using  reprogrammed skin
fibroblasts – papers that have spurred numerous reports in the
newspaper and scientific journals alike. These two papers in Cell
and Science have both shown that adult human fibroblasts can be
transduced with four factors to make pluripotent stem cells.
Takahachi et al found that Oct4, Sox2, Klf4 and c-Myc were need-
ed to produce pluripotential ES like cells which show all the char-
acteristics of true embryonic stem cells in terms of their behaviour
in culture, profile of molecular markers using gene arrays and
behaviour in vivo.  In contrast Yu et al used Oct4, Sox2, Nanog and
Lin28 to produce similar results. These are exciting findings
because if they can be refined to avoid the need for viral vectors
(and especially the risk of tumours with the c-myc transfection),
then one truly has the potential to repair damaged systems, includ-
ing brains, in patients using their own cells.  In addition, one could
start to study disease pathogenesis in these individuals using these
very same cells to model disease.  Of course this work is predicated
on the grounds that:
1. Cell repair therapies work and that any such human induced

pluripotential stem cells (iPS) are not going to be affected by
the same disease process in the short term whilst also allowing

2. The cells to accurately reflect disease states which have wider
relevance to the modelling of disease beyond that of the indi-
vidual affected by it.

Nevertheless the capacity to generate iPS cells using human fibrob-
lasts is a tour de force although what the moral status of such a cell
is in terms of its potentiality for human life is still debatable.
Indeed the ethics of embryonic stem cell research will continue to
vex many working in the field at the same time as the scientific
advances take us into the realm of therapeutic reality.  – RAB
Yu J, Vodyanik MA, Smuga-Otto K et al.
Induced pluripotent stem cell lines derived from human somatic
cells.
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Stem cells become front page news again! Why?

the application of lens proteins; in other words, that CNTF release was not
just due to injury or an inflammatory response. This is intriguing: perhaps
astrocytes recognise lens proteins through Toll-like receptors, or other
innate immunity mechanisms? Antibodies to CNTF (but not anti-onco-
modulin) blocked the regeneration of retinal ganglion cells induced by
lens injury. And, crucially, dibutyryl-cAMP (which raises intraocular
cAMP) amplified this regeneration. So, is the implication that everyone
with an optic nerve injury should have a scalpel through their lens?
Perhaps not. But there are real implications for treatment: the CNTF-pro-
duction facility of astrocytes could be exploited to promote optic nerve
repair by applying non-toxic lens proteins and drugs to boost cAMP. Given
that this might be the difference between useful sight and not, this is no
small discovery. – AJC
Müller A, Hauk TG, Fischer D.
Astrocyte-derived CNTF switches mature RGCs to a regenerative state fol-
lowing inflammatory stimulation.
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NEUROLOGY JOURNALS: Oooops!
It is rare to get frank self-criticism in the editorial of a journal. But Stephen
Hauser has gone out of his way to apologise for a press-release from the
Annals of Neurology. This all arose because of a growing feeling that epi-
demiological research gets too much, or inappropriate, press attention. So
Hauser set up a little internal research to decide how the Annals promoted
such research. In 2006, 84 of the 280 published manuscripts were epidemio-
logical. Five of the 20 top-cited publications were epidemiological. And, of
the 7 press releases for 2006, six were epidemiological. So, it does seem they
are giving disproportionate attention to this sort of research. And, when they
reviewed their press release for one of these studies [Scarmeas N et al
Mediterranean diet and risk for Alzheimer's disease Ann Neurol 2006
Jun;59(6):912-21], they felt the journal had to take some of the blame for
media distortions of the investigators’ careful conclusions. Surely, never a
problem for ACNR! – AJC
Johnston SC, Hauser SL.
Epidemiology in the Annals: part of the problem or the solution?
ANNALS OF NEUROLOGY
2007;62(4):A8-9.

EPILEPSY: Moving from epilepsy treatment to
prevention
There are certain lesions which we know have a high risk of being compli-
cated by epilepsy: major cerebral trauma, parenchymal CNS infection and
intracerebral haemorrhage. So far all we can do is to wait and see if
seizures occur and then treat them as best we can.  How much better to
identify those patients in whom epileptogenesis is taking place and treat-
ing them with drugs to abort the process.  In this study, rats were given a
lateral fluid-percussion brain injury, the laboratory rodent equivalent of
assault with a baseball bat. They then had repeated MRI scans from hours
after injury up to one year. All animals, whether having suffered traumat-
ic brain injury or not, were exposed for just one hour to the epileptogenic
agent pentylenetetrazole (PTZ) at one year after injury, using previously
recognised subconvulsant doses and then underwent video-EEG-teleme-
try. At the end of this process, their brains were examined for mossy fibre
reorganisation in the hippocampus, a common marker of epileptogenesis.
The injury on its own was not enough to produce epileptic activity in any
of the control animals but subconvulsant doses of PTZ caused electro-
graphic abnormalities in all animals, controls and injured.  There was no
association between MRI evidence of cortical damage and the increased
seizure susceptibility. The latency to onset of spikes was significantly
shorter, and the number of spikes and epileptiform  discharges significant-
ly greater, in animals with traumatic brain injury.  MRI showed an early
(hours) fall in diffusion tensor signal from the ipsilateral hippocampus of
injured animals and which then rose progressively compared to control
animals, peaking at three months.  T2 weighted signal in the ipsilateral
hippocampus rose compared to controls progressively from about 3
months.  Injured animals had mossy fibre sprouting into the inner molec-
ular layer of the hippocampus and this was positively correlated with EEG
measures of seizure susceptibility. This study identifies changes which may
be markers of evolving seizure susceptibility.  The questions to be
addressed include their applicability to humans and whether any treat-






