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Ethanol has widespread effects on the devel-
oping nervous system, affecting cell prolifer-
ation, migration, synaptogenesis, and gene
expression. As a result, prenatal alcohol
exposure has numerous neurological and
neuropsychological consequences. Children
exposed to alcohol in utero often suffer from
intellectual disability, attention deficits, and
poor executive control, and some studies
suggest they have an increased risk of abus-
ing drugs as adults.

Although the effects of prenatal alcohol
exposure on humans are difficult to disen-
tangle from multiple confounding factors,
results from animal studies are consistent
with the hypothesis that prenatal ethanol
exposure predisposes individuals to later
drug use. For example, Hausknecht et al.
(2014 Neuropsychopharm 40:893) showed
that adult rats that had been exposed to
ethanol in utero were more likely to self-
administer amphetamine and worked harder
to receive amphetamine than control rats.
This behavior was associated with in-
creased expression of calcium-permeable
AMPA receptors, stronger excitatory in-
puts, and enhanced long-term potentia-
tion (LTP) in dopaminergic neurons of
the ventral tegmental area (VTA).

Hausknecht et al. now suggest that im-
paired long-term depression (LTD) further
enhances transmission at glutamatergic syn-
apses in VTA dopamine neurons. As shown
previously, depolarizing dopamine neurons
while stimulating afferents at low frequency
induced endocannabinoid-dependent LTD
in control rats. In adult rats that had been
exposed to ethanol prenatally, this LTD was
diminished, partly because endocannabi-
noid CB1 receptors were downregulated,
and partly because there was a lower release
probability at these synapses to begin with.
Surprisingly, whereas higher frequency af-
ferent stimulation also induced LTD in con-
trol rats, it induced LTP in ethanol-exposed
rats, suggesting that the balance between

LTD and LTP is disrupted at these synapses.
In addition, prenatal ethanol exposure de-
creased the frequency of miniature EPSCs in
adult dopamine neurons, and this was res-
cued by a CB1 receptor antagonist, suggest-
ing that tonic endocannabinoid signaling
inhibits spike-independent glutamate release
onto dopamine neurons in these rats.

All together, these results indicate that
prenatal alcohol exposure leads to abnormal
regulation of synaptic plasticity in VTA do-
pamine neurons in adult rats. This could
affect how rats respond to cues linked to re-
wards. Because endocannabinoids regulate
synaptic plasticity throughout the brain and
influence neurite growth and branching
during development, disruption of en-
docannabinoid signaling might contribute
to many deficits resulting from prenatal al-
cohol exposure. This possibility should be
explored in future work.
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Multiple sclerosis (MS) is an autoimmune
disease in which T cells infiltrate the brain
and attack myelin, leading to demyeli-
nation. Oligodendrocytes, which are con-
tinually produced in the adult CNS,

remyelinate axons early in MS, but at later
stages, demyelination can outpace remyeli-
nation, and chronically unmyelinated axons
degenerate. This might be prevented by
transplanting exogenous myelinating cells
into the CNS.

One attractive candidate for such trans-
plants is Schwann cells, the source of myelin
for peripheral nerves. Schwann cells are not
injured in MS, and they can be generated
readily in culture from biopsies of patients’
own nerves. Moreover, endogenous Schwann
cells infiltrate the CNS and myelinate axons
after breakdown of the blood–brain barrier.
Unfortunately, however, Schwann cell trans-
plants are unable to effect widespread remy-
elination in the CNS, because many die, and
those that survive do not migrate far beyond
the transplantation zone. Identifying mole-
cules that limit Schwann cell survival and
migration might allow these obstacles to be
overcome.

Chaudhry et al. hypothesized that myelin-
associated glycoprotein (MAG), which inhib-
its axonal growth after injury, might also
inhibit Schwann cell migration. Indeed, MAG
inhibited Schwann cell migration in vitro,
and within 24 h of MAG treatment, Schwann
cells began to die via apoptosis. As in neu-
rons, these effects were mediated by cleavage
of the neurotrophin receptor p75: p75
cleavage increased after MAGtreatment,and
inhibiting the protein responsible for p75
cleavage (�-secretase) increased Schwann cell
migration and survival in the presence of
MAG or myelin. Furthermore, injecting the
�-secretase inhibitor into mouse spinal cord
after toxin-induced demyelination increased
remyelination by transplanted Schwann cells.

These results suggest that the ability of
transplanted Schwann cells to myelinate CNS
axons can be enhanced by blocking MAG or
inhibitingcleavageofp75.Futureworkshould
determine whether continued inhibition of
MAG-dependent p75 cleavage is required
for long-term maintenance of Schwann-
cell-derived myelin, and whether such inhi-
bition has detrimental side effects, such as
abnormal axonal sprouting. In addition, the
ability of Schwann cells to remyelinate ax-
ons in inflammatory conditions, like MS,
must be assessed.

This Week in The Journal was written by X Teresa Esch, Ph.D.

Transplanted Schwann cells (green) migrate further in mouse
spinal cord treated with a �-secretase inhibitor (bottom)
than in control (top). See Chaudhry et al. for details.
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