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COGNITION: BDNF polymorphisms and their significance -
from molecule to man and back
Brain-derived neurotrophic factor (BDNF) is a well-characterised
neurotrophic factor that has been shown previously to modulate
hippocampal plasticity and function. In this paper Danny
Weinberger and colleagues have explored what effects the BDNF
val66met polymorphism has on its secretion and function in cul-
tured cells and in human subjects using an array of different inves-
tigative tools. This approach is of the utmost importance as it sug-
gests that common polymorphisms in genes with a CNS function
may be important in cognitive performance and the clinical
expression of CNS disorders.

In this study they demonstrated that:

● Cell cultures manipulated to express either the val-BDNF or
met-BDNF polymorphisms were investigated. Val-BDNF
localises to dendrites and the cell body, whilst met-BDNF is
localised solely to the cell body. Furthermore these two forms
of BDNF had different subcellular localisations, with val-
BDNF being associated with vesicles unlike met-BDNF. Finally
activity-induced release of met-BDNF was much less than that
seen with val-BDNF.

● In a study on 600 different human subjects the BDNF geno-
type predicted performance on verbal episodic memory tasks:
met/met homozygotes did worse than either val/val homozy-
gotes or met/val heterozygotes.

● There were different hippocampal fMRI activation patterns in
two of these genotypes on the N-back working memory task
(val/val versus met/val). The val/met subjects showed an
abnormal bilateral hippocampal activation compared to base-
line, whilst val/val subjects showed hippocampal deactivation
patterns.

● Heterozygotes had lower N-acetyl-aspartate measures on MRS
than val/val homozygotes, suggesting a specific reduction in
hippocampal neuronal integrity/synaptic activity.

This impressive study therefore suggests that different 
polymorphisms in the BDNF gene subtly alter the distribution of
its product within the cell and so change activity dependent
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EDITOR'S CHOICE secretion. This in turn affects synaptic function and cognitive
performance!

The extent to which this applies to other common genetic poly-
morphisms in neurotrophic factors and/or neurotransmitters is
not known. However studies such as this show the power of link-
ing clinical performance to cell culture systems, and by so doing
raises many questions on the origins of disease heterogeneity.
-RAB
The BDNF val66met polymorphism affects activity-dependent
secretion of BDNF and human memory and hippocampal
function.
Egan MF, Kojima M, Callicott JH, Goldberg TE, Kolachana BS,
Bertolino A, Zaitsev E, Gold B, Goldman D, Dean M, Lu B,
Weinberger SR.
CELL
2003: 112: 257-269.

EPILEPSY: and alcohol dependence ?
You might argue that I am stepping outside my remit of talking about
epilepsy this month but this paper has gladdened my heart in an area
where to date, therapeutic nihilism has been the rule. Alcohol is the
commonest cause of seizures in young adults in many societies and
when I am faced with a patient with alcohol-related seizures I vacil-
late between telling the patient to come back when they have stopped
drinking and feeling sorry for them and giving treatment even
though it is of no proven benefit. Among the existing drugs, do you
give one that is metabolised in the liver and whose levels may fluctu-
ate wildly, one that may precipitate hepatic encephalopathy or one
that is renally excreted? Here is a possible way forward.

The rationale for the paper is that alcohol cravings are thought to
be mediated by dopaminergic projections from the tegmentum to
the nucleus accumbens and cortex. Alcohol reduces GABA receptor
activity in the tegmentum and may enhance this dopaminergic activ-
ity. Chronic alcoholics may have increased glutamate activity.
Topiramate seems to enhance GABAA activity via a non-benzodi-
azepine site and reduce dopamine activity so block the effects of alco-
holism.

In this double-blind study 150 drinkers were randomly allocated to
topiramate or placebo and followed up for 12 weeks. Topiramate was
titrated to 300mg over 8 weeks. The patients were given “brief behav-
ioural compliance-enhancement treatment” by a nurse to ensure they
took the drugs. I am not quite sure what this means but it sounds
either scary or exciting, depending on your inclinations.

The measures used were self-reporting of the number of drinks per
day, the number of drinks per drinking day, the number of abstinent
days, the number of heavy drinking days, gamma GT, self-reported
craving, drinking obsessions and a measure called automaticity of
drinking. Dropouts were high (a statistical not a psychosocial obser-
vation). Twenty-seven left the placebo and 20 the treatment arm,
mostly because they were lost to follow-up or just chose to leave the
study. Adverse events were few. All the measures improved in the
placebo arm. Just making drinkers aware of what they are doing and
engaging them in research, taking an interest perhaps, helps in the
short term. The topiramate group was dramatically better on all the
measures, for example 45% abstinent days versus 15%, probability of
heavy drinking 35% versus 75% for placebo by the end of the study.
This is only a short term study but it is not often that one sees such
clear-cut results and the graphs of placebo and topiramate diverge
impressively to the end of the study. Of course the idea that 300mg of
topiramate is ever blind to the consumer is a little naive but I do not
think this negates the results of a potentially important study.
It so happens this study exactly coincides with topiramate receiving
its monotherapy licence in the UK - any Janssen-Cilag reps reading
this review can contact me for the number of an account in an
obscure Swiss bank. -MM
Oral topiramate for the treatment of alcohol dependence: a
randomised controlled trial.
Johnson BA, Ait-Daoud N, Bowden CL, DiClimente CC, Roache JD,
Lawson K, Javors MA and Ma JZ.
LANCET
2003;361:1677-85
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EPILEPSY: sex and electricity
In a lean month, after my scan of the journals for other articles of
interest to review, I settled on an old standard; you can’t go wrong
with sex. In this study, 130 males aged 8-18 (mean 14 years) were
recruited. Roughly half had focal and half generalised epilepsy. They
had been taking antiepileptic drugs for 1 to 5 years, although the
authors are a little vague on this. There were 63 age-matched con-
trols, many relatives of the patients. A full range of measurements
were made including height, weight, penile length (don’t ask) and
testicular dimensions and volume. Individuals were staged from P1-
P5 according to how advanced they were in puberty. Laboratory mea-
sures included testosterone, oestradiol, LH and FSH. The only differ-
ences between patients and controls was at age 16. A variety of mea-
sures were less advanced and the most striking result was that only
around half of patients were in stages 4 and 5 of puberty compared
to all the controls. Total testosterone levels were higher at all ages in
patients but free testosterone levels were lower. This is probably due
to enzyme-inducing anti-epileptic drugs which induce sex hormone
binding globulin. The ratio of free testosterone to oestradiol was
lower in patients at all ages. LH and FSH levels tended to be higher
and the authors suggest this may be due to impaired Leydig cell func-
tion. If these findings are replicated, then hormonal development will
be on the prescribing agenda in males with epilepsy as well as for
females. -MM
Physical and Hormonal Profile of Male Sexual Development in
Epilepsy.
El-Khayat HA, Shatla HM, Ali GKH, Abdulgani MO, Tomoum HY,
Attya HA,
EPILEPSIA 
2003;44:447-52

PARKINSON’S DISEASE: what causes L-dopa induced
dyskinesias?
The regular reader of this journal will know that this is a question
that is regularly visited. However the significance of this subject to
the management of PD is of course huge, because if we understood
this complication of therapy better, then we MIGHT be able to pre-
vent dyskinesias or treat them more effectively once they are a prob-
lem. A recent paper in Nature Neuroscience by Picconi et al provides
a new piece in the jigsaw by suggesting that synaptic changes in the
corticostriatal projection may be critical in the development of L-
dopa induced dyskinesias.

In this experiment the investigators used a standard rat model of
Parkinson’s disease (PD), namely the unilateral 6-OHDA medial
forebrain bundle lesion, and then gave the rats chronic, low thera-
peutic doses of L-dopa. This leads to the development of abnormal
involuntary movements in about 50% of animals over a 21-day peri-
od, which thus gave them their two experimental groups.

These two groups were then further investigated to find out what
was different between them. Firstly there were no differences in the
extent of dopaminergic denervation between the 2 groups, both
behaviourally and biochemically. However there were differences
when the striata of these animals were subject to more extensive neu-
rophysiological testing. Using a slice preparation it was shown that in
both groups of animals, L-dopa restored striatal LTP in the 6-OHDA
lesioned rat, but that the reversal of this process using low frequency
stimulation (so-called depotentiation) was abnormal in the dyskinet-
ic versus non-dyskinetic animals. This failure to adequately induce a
depotentiation response appeared to be related to D1 receptor sig-
nalling and the generation of high levels of phosphorylated DARPP-
32, which in turn caused a reduction in protein phosphatase 1 activ-
ity. In other words the genesis of dyskinesias related to abnormal
post-synaptic phosphorylation and a loss of bi-directional plasticity.
This in turn may lead to the pathological storage of abnormal motor
information, which could be important in the expression of dyskine-
sias and would suggest that D2 receptor agonists may be a good way
of preventing dyskinesias.

This is a thought provoking and interesting study, but the obvious

question that arises is why do only some animals develop this prob-
lem? This is not resolved in this paper, but at least this study high-
lights the subtle changes that may be important in the genesis of
these disabling symptoms in advancing PD, and these could be
exploited therapeutically. -RAB
Loss of bi-directional striatal plasticity in L-dopa induced dyskinesia.
Picconi B, Centonze D, Hakansson K, Bernardi G, Greengard P,
Fisone G, Cenci MA, Calabresi P.
NATURE NEUROSCIENCE
2003; 6: 501-506.

MALARIA: speech and language sequelae of severe
malaria in Kenyan children
Investigations of acquired speech and language disorders in children
are still relatively rare in comparison to studies of adults. While the
language effects of focal trauma and diseases endemic to the UK have
been studied to some degree, the effects of tropical diseases are
almost unreported. According to the authors of this study, most sur-
vivors of severe falciparum malaria are reported to make a full neu-
rological recovery.

The study reports speech and language outcomes of 25 Kenyan
children admitted to hospital with severe falciparum malaria and 27
who had not been exposed to the disease. None of the children with
malaria had been exposed to drugs associated with CNS disturbance.
A comprehensive battery of assessments was adapted to be culturally
appropriate and administered at least 2 years after onset of the dis-
ease (around age 6 – 7). Exposed children were found to have lower
scores on each assessment, significant differences in performance
being found on tests of comprehension, syntax, content words and
function words. No differences were found between children who
had suffered cerebral and non-cerebral malaria. Speech was general-
ly not affected.

The authors acknowledge that some of the results may have been
affected by the adaptation of the test materials, the conclusions rein-
force the notion that diagnoses of complete neurological recovery
should be treated with caution in groups that have not been compre-
hensively studied. -RBody
Carter, J.A., Murira, G.M., Ross, A.J., Mung’ala-Odera, V. and
Newton, C.R.J.C.
BRAIN INJURY,
3002; 17:3, 217-224.

HEAD INJURY: a trial of sit to stand practice in head
injury patients
Evidence for the effectiveness of physical therapy for improving
motor function in brain damaged patients is limited. There is a
steady trickle of trials showing that task specific practice is effective
but one problem for both researchers and therapists is deciding how
much improvement is clinically significant. Commonly used motor
assessments are designed to pick up change in patients with a wide
range of ability. They use ordinal or category scales to score perfor-
mance of a variety of tasks, so in setting their objectives the research
team decide they want to see a change in total score of a number of
points. However, since change scores are not derived from interval
data it is difficult to see how the results of the trial will relate to
patients’ function in clinical practice. In a trial of intensive task spe-
cific practice with head injury patients researchers have resolved this
problem by concentrating on one task – sit to stand and measuring
outcome with the number of times the sit to stand task was accom-
plished in 3 minutes.

24 brain injured patients in a rehabilitation unit were recruited to
the trial. All were able to get to standing with minimal (standby) help.
Many could sit to stand at least 3 times in 10 seconds at the start of
the trial. All the patients received their usual inpatient therapy pro-
gramme. Those randomly allocated to the experimental group
received in addition 4 weeks of repetitive training of sit to stand
which followed a graded programme and a step up exercise. The step
up exercise was given to increase lower limb strength and coordina-
tion. The aim was to complete 100 sit to stand repetitions and 60
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step-ups a day five days a week. As well as the number of sit to stands
the patients’ oxygen consumption during the 3 minute test was also
measured before and after the 4 weeks of training.

On average the experimental group patients completed 87 repeti-
tions of sit to stand and 42 step-ups a day. They all improved the
number of sit to stands they could complete; increases ranged from 7
to 70 (mean improvement of 62%), but remained slower than nor-
mal. The control group increases were less; range 1 to 38 and two of
the control patients recorded fewer stands on post test than on the
pretest (mean improvement of 18%). The between group results are
statistically significant but more importantly it is easy for both
patients and therapists to see the clinical value of the intensive
practice. -AJT
A randomised controlled trial of the effects of intensive sit-to-stand
training after recent traumatic brain injury on sit to stand
performance.
Canning CG, Shepherd RB, Carr JH, Alison JA.
CLINICAL REHABILITATION 
2003: 17: 355-362 

WAR NEUROSURGERY: In tempora belli………Vietnam
remembered
Patrick Kelly is known primarily for his outstanding contribution in
the field of stereotactic resection of cerebral tumours. In this fasci-
nating record of his personal experiences in a naval hospital he
describes in vivid detail the physical and emotional consequences of
his surgical tour of duty in the Vietnam war. This article, initially pre-
sented as the Richard C Schneider Lecture at the American
Association of Neurological Surgeons Annual Meeting in Chicago,
April 2002, takes the reader on a harrowing journey. The background
to the conflict is detailed, as is its aftermath, including alarming fig-
ures relating to divorce rates and post traumatic stress disorder
amongst veterans. The rapid evacuation of casualties from the heat of
battle to base hospitals allowed very prompt resuscitation and surgi-
cal treatment; description of the organisation of key elements in this
process is accompanied by individual examples of tragedy, human
frailty, bravery and success. Differences between management of
American soldiers and the local Vietnamese – due to the ultimate lack
of rehabilitation resources for the latter – are highlighted. The over-
all survival rates of over 90% at base hospitals, despite the severity of
the injuries treated, is a testament not only to the skills of the med-
ical personnel but also to the courage of the helicopter crews. Despite
moral outrage at the stupidity of the conflict Dr Kelly found purpose
in the tasks to which he was assigned. Just occasionally an article is
worthy of reading by practitioners across the entire extent of medical
disciplines. This extraordinary account, beautifully written and well
illustrated, is a prime example. – RR
Vietnam, 1968-1969: A place and a year like no other.
Kelly P J.
NEUROSURGERY
2003: 52: 927-943

MOTOR NEURONE DISEASE: creatine trial proves
negative
Creatine has been shown to increase muscle strength in healthy indi-
viduals and is commonly used as a dietary supplement by athletes. It
has a role in mitochondrial ATP production and has been used as an
“ergogenic aid” in mitochondrial myopathies and other neuromus-
cular disorders. Since mitochondrial dysfunction may contribute to
the anterior horn cell loss in motor neurone disease (MND), and cre-
atine has been shown to extend survival time in transgenic mice with
mutations of the superoxide dismutase (SOD) gene, there were high
hopes for the clinical efficacy of creatine in MND.

In this Dutch study, 175 MND patients entered a randomised, dou-
ble-blind, placebo-controlled trial and were followed for 16 months.
Creatine monohydrate was given in the active arm at 5 mg bd, ten
times the normal daily dietary intake. Primary end-points were event
free survival (death, tracheostomy, persistent assisted ventilation)
and there were various secondary end-points based on functional

measures. Using a sequential trial design, it was possible to stop the
trial early when the null hypothesis of indifference was accepted.
Creatine had no beneficial effects on survival or disease progression,
as assessed by rate of deterioration of arm muscle strength or vital
capacity.

This disappointing result seems definitive. Confounding, for
example placebo patients taking creatine, which is easily available in
health food shops, was excluded by urine testing, which also con-
firmed excellent compliance in the treated patients. The statistical
methods used may, I feel sure, be open to argument. However, of per-
haps more relevance pragmatically, it is possible that the treatment
came too late in the natural history of the disease, on average 500
days after symptom onset, and may explain the discrepancy with the
results in SOD1 mice, treated 40 days before symptom onset.

Prescription of creatine in MND would therefore seem to offer
only false hope to patients. The authors advocate efforts to find alter-
native treatments for MND.-AJL
A randomised sequential trial of creatine in amyotrophic lateral
sclerosis.
Groeneveld GJ, Veldink JH, van der Tweel I et al.
ANNALS OF NEUROLOGY 
2003;53(4):437-445

EPILEPSY: when to scan and how to interpret the result
A couple of recent articles in the JNNP have served to remind us of
the purpose and potential pitfalls of scanning patients with seizures.
In the first of these, Dr Wieshmann from the Walton Centre,
Liverpool, retrospectively reviewed 495 scan results available from
919 outpatients seen in general neurology or specialist epilepsy clin-
ics. The type of scan performed depended on the clinical presenta-
tion and suspected diagnosis, but overall was roughly equally divid-
ed between CT, MRI with 5mm slice width and MRI with 1.5mm
slices. The results showed that about 18% of those with single
seizures had a scan abnormality, and none of the patients with idio-
pathic generalised epilepsy (IGE) or non-epileptic attacks showed
any abnormality (results roughly comparable to previous studies).
Interestingly, about 40% of patients with IGE were none the less
scanned, and potential reasons for this are discussed. The key learn-
ing point, however, was that even in this centre about 30% of patients
with localisation-related epilepsy were not scanned. This is contrary
to accepted guidelines, and important since in those that were
scanned more than half the results were abnormal.

The second article by Dr Alsaadi et al in California reminds us to
interpret cautiously abnormal scans. They provide follow-up data on
outcome after temporal lobe surgery on 15 patients with large non-
neoplastic extra-temporal lesions on their scans. In only nine cases
was hippocampal atrophy present. The surgery was performed on the
basis of seizure semiology and EEG investigation both suggesting a
temporal focus. All 6 of the patients with a large extra-temporal
lesion but no hippocampal atrophy present on the MRI were
improved by temporal surgery (without lesionectomy), four becom-
ing completely seizure free. Overall nine of the 15 patients became
seizure free, the other 6 gaining at least significant improvement.
They remind us not to rush to conclusions on the basis of scan
results, but to concentrate on the clinical assessment and other inves-
tigations since the abnormality seen on the scan may not be the
seizure focus. These patients seem to do well without lesionectomy
but with temporal surgery alone if this is felt to be the focus.
- AWM
Clinical application of neuroimaging in epilepsy.
Wieshmann UC.
JOURNAL OF NEUROLOGY, NEUROSURGERY AND 
PSYCHIATRY
2003; 74; 466-470
Potentially misleading extratemporal lobe lesions in patients with
temporal lobe epilepsy.
Alsaadi TM, Bateman LM, Laxer KD, Barbaro NM, Austin EJ,
Garcia PA.
JOURNAL OF NEUROLOGY, NEUROSURGERY AND
PSYCHIATRY
2003; 74 566-569
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MULTIPLE SCLEROSIS: the story of a dog, a dodgy virus
and D-110
What goes around, comes around. In the 1970s, Cook and Dowling
noted that three sisters, who lived together, all developed multiple
sclerosis after their dog had an encephalopathy. They then showed an
apparently significant association of pet ownership with multiple
sclerosis in New York and hence suggested that the canine distemper
virus might be responsible for multiple sclerosis.

This story has come to the fore with a twist, through the work of
Hans Lassmann in Vienna, who is one of the leading multiple sclero-
sis neuropathologists. His team systematically screened 101 post
mortem multiple sclerosis brains for the presence of different viral
antigens, including using ten different (?!?) antibodies against various
components of the canine distemper virus. (This huge effort perhaps
explains why there are 14 authors!). One of these antibodies, D-110,
selectively bound to oligodendrocytes within “type III” plaques. This
is one of four different types of multiple sclerosis lesion, described by
Lassmann. It appears to be a primary oligodendropathy, with myelin
dystrophy in the absence of inflammation. The similarity in appear-
ance to the effect of ischaemia on white matter is further emphasised
by the fact that D-110 immunoreactivity is also seen in acute
ischaemic lesions. The other antibodies against the canine distemper
virus, and a targeted PCR study, showed no evidence of the virus
itself- so D-110 was picking out something quite different.

They next turned to live patients with multiple sclerosis. They
could not find the D-110 antigen in the patients’ sera, but they did in
the CSF of 24% of patients with relapsing-remitting multiple sclero-
sis which was significantly higher than controls. It would be wonder-
ful if these patients were those with the “type III” of multiple sclero-
sis pathology. This correlation could only be studied in 4 patients
with combined CSF and brain biopsy samples: the only one to have
pathological Type III lesions was also the only one to have an elevat-
ed CSF D-110. Debates about the pathological heterogeneity of mul-
tiple sclerosis have been academic until now, as it has been impossi-
ble to distinguish the types by any clinical or laboratory marker. But
maybe Lassmann, led down an unpromising alley by spinster spin-
sters and their sick dog, has stumbled upon one. - AJC
A new paraclinical CSF marker for hypoxia-like tissue damage in
multiple sclerosis lesions.
Lassmann H, Reindl M, Rauschka H, Berger J, Aboul-Enein, Berger
T, Zurbriggen A, Lutterotti A, Bruck W, Weber J, Ullrich R,
Schmidbauer M, Jellinger K, Vandevelde M.
BRAIN
2003: 126: 1347-57
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COGNITION: where two can be better than one-
scanning a visuo motor context 
Experimental situations have shown that reaction times to presented
stimuli tend to be faster when more than one copy of the stimulus is
presented at the same time. This finding is known as the “redundant
target effect”. The current authors favour an explanation where faster
reaction times arise because the two stimuli somehow produce
greater activation (Miller 1982, 86). Recently, investigators have
assumed that this abstract “coactivation” model is reflected neurally.
These researchers aimed to show where neural summation occurred,
e.g. at a perceptual stage, a cognitive/ decision level or at a later motor
locus.

Six right-handed volunteers were scanned using eFMRI (event
related functional magnetic resonance imaging) while performing a
task responding to left, right and redundant flashes of light.
Redundant flashes were counterbalanced for left, right and bi-lateral
presentation. Subjects’ reaction times showed successfully that the
redundant target effect could be replicated in the scanner. Changes in
the BOLD (blood oxygen level dependent) effect during eFMRI were
sought (an indirect measure of neural activation). The study hypoth-
esised that brain regions having greatest coactivation would show
greater BOLD responding during redundant trials when two copies
of the stimuli were presented. Bilateral premotor regions were impli-
cated here leading the authors to suggest that the functional basis of
the redundant target effect is premotor and “at late stages of motor
preparation”.

High spatial resolution eFMRI supplements quality temporal
information from EEG, and can be used to derive information con-
cerning possible functional loci of established behavioural effects.
Perhaps rehabilitation settings could apply redundant targets to help
patients respond earlier to multiple copies of visual memory aids.
-LAJ

Interhemispheric visuo-motor integration in humans: the effect of
redundant targets.
Iacoboni M and Zaidel E.
EUROPEAN JOURNAL OF NEUROSCIENCE 
2003: 17: 1981-1986
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