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F Cellular/Molecular

Perisynaptic Glia Participate in
Plasticity

Keith J. Todd, Houssam Darabid, and
Richard Robitaille

(see pages 11870 –11882)

Glia enwrap synapses, but their role in syn-
aptic function is debated. Todd et al. present
evidence that glia can not only influence
synaptic plasticity, but can also exert differ-
ent effects under different conditions. Con-
tinuous spiking of mouse motor nerves
produced long-lasting calcium elevation in
perisynaptic Schwann cells while potentiat-
ing postsynaptic responses. In contrast,
bursting produced small-amplitude cal-
cium oscillations superimposed on a gradu-
ally increasing baseline while depressing
postsynaptic responses. The effects on
postsynaptic responses were reversed when
calcium chelator was uncaged in glia before
nerve stimulation. Conversely, mimicking
spike-induced calcium transients with pat-
terned calcium uncaging in glia similarly
potentiated or depressed postsynaptic re-
sponses in the absence of nerve stimulation.
Experiments with antagonists suggested
that bursting and continuous spiking pro-
duce small and large calcium elevation in
glia, respectively; these calcium changes in
turn produce low or high levels of ATP release
and hydrolysis, differential activation of A1

and A2A adenosine receptors, and postsynap-
tic depression or potentiation, respectively.

Œ Development/Plasticity/Repair

LTP Induces Transient Endocytosis
of SK Channels

Mike T. Lin, Rafael Luján, Masahiko
Watanabe, Matthew Frerking, James
Maylie, et al.

(see pages 11726 –11734)

Small conductance calcium-activated potas-
sium (SK) channels are present in postsynap-
tic densities of dendritic spines on hippo-
campal pyramidal neurons. Calcium influx
throughNMDAreceptorsopensSKchannels,
leadingtooutwardcurrentsthatopposedepo-
larization, thus reducing EPSP size and facili-
tating reblocking of NMDA receptors by
Mg2�. But induction of long-term potentia-
tion (LTP) at Schaffer collateral inputs to
mouse CA1 neurons causes endocytosis of SK
channels, and this, together with insertion of
AMPA receptors, increases postsynaptic re-
sponses. Lin et al. now report that in mouse
hippocampal slices, LTP-induced removal of
SK channels is relatively short-lived: the pres-
ence of SK-channel labeling in the postsynap-
tic density returned to baseline levels within a
few hours of LTP induction, as did the ability
ofanSKchannelblockertoincreaseEPSPam-
plitude. Surprisingly, although SK channels
and AMPA receptors were localized to sepa-
rate endosomes, LTP-induced endocytosis of
SK channels required exocytosis of AMPA re-
ceptors: blocking the latter prevented the
former.

f Behavioral/Systems/Cognitive
Activating Raphé GABAB Receptors
Increases Aggression

Aki Takahashi, Akiko Shimamoto,
Christopher O. Boyson, Joseph F.
DeBold, and Klaus A. Miczek

(see pages 11771–11780)

Serotonin regulates many behaviors, includ-
ingaggression;howitdoessoisnotclear,how-
ever. Most serotonergic neurons in the
mammalian brain have their somata in the ra-
phé nuclei, particularly the dorsal raphé nu-
cleus (DRN), where their activity is regulated
in part by GABA. Takahashi et al. found that
injecting GABAB receptor agonist into the

DRNofmalemiceincreasedaggressivebehav-
iors (attack bites and sideways threats) toward
intrudermalesandincreasedserotoninrelease
inat leastoneDRNtarget, themedialprefron-
tal cortex (mPFC). The time course of esca-
lated aggression paralleled that of increased
serotonin levels in mPFC. Additional results
suggested that activation of presynaptic
GABAB receptors inhibited inhibitory neu-
rons in DRN, thus disinhibiting serotonin
neurons and increasing serotonin release in
the mPFC. But because serotonin can increase
or decrease cortical pyramidal neuron activity
depending on its concentration and which re-
ceptor subtypes are activated, more research is
needed to more fully elucidate how aggressive
behaviors are controlled.

� Neurobiology of Disease
NKCC1 Antagonist Reduces Seizures
in Rodent Models

Volodymyr I. Dzhala, Kishore V.
Kuchibhotla, Joseph C. Glykys, Kristopher
T. Kahle, Waldemar B. Swiercz, et al.

(see pages 11745–11761)

During development, GABA is excitatory
because relatively high expression of the
neuronal sodium-potassium-chloride co-
transporter(NKCC1)raises intracellularchlo-
ride concentrations, making the reversal
potential for GABA receptors (EGABA) more
depolarized than resting membrane potential
(Vm). Although EGABA is normally hyperpo-
larized relative to Vm in mature neurons, sei-
zures can depolarize EGABA, thus reducing or
reversing inhibitory currents and increasing
the likelihood of future seizures. Dzhala et al.
found that kainic acid, GABA receptor antag-
onists, or reduced extracellular magnesium
concentration caused recurrent seizures that
progressively increased in frequency in in-
tact neonatal rodent hippocampi. Although
GABA agonist had a net inhibitory effect after
the first seizure, this effect was eliminated and
sometimesreversedafter several seizuresas in-
tracellular chloride concentration increased.
Inhibiting NKCC1 attenuated increases in in-
tracellular chloride, prevented the switch in
GABA agonist effect, and eliminated spon-
taneous seizure activity. The authors hy-
pothesize that accumulation of extracellular
potassium during seizures increases NKCC1
activity, thus increasing intracellular chloride.

Mouse neuromuscular junction showing perisynaptic Schwann
cells (red), the presynaptic terminal (green), and postsynaptic
nACh receptors (blue). Schwann cells regulate plasticity at this
synapse. See the article by Todd et al. for details.
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