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NMDA Receptors Drive Bursting in
Dopaminergic Neurons
Christopher A. Deister, Mark A.
Teagarden, Charles J. Wilson
and Carlos A. Paladini

(see pages 15888 –15897)

Dopaminergicneurons in thesubstantianigra
exhibit two firing modes. Bursting occurs
when an animal receives an unexpected re-
ward or a stimulus that is associated with re-
ward, while an underlying pacemaker activity
sets baseline dopamine levels and thus regu-
lates burst amplitude. Last week we high-
lighted work by Putzier et al. in which
dynamic clamp experiments showed that the
characteristic activation voltage of Cav1.3
channels makes pacemaker firing possible.
Thisweek,Deisteretal.usethedynamicclamp
together with pharmacological manipulations
to investigate the channels underlying burst
firing. Contrary to predictions of earlier mod-
els, iontophoresis of glutamate onto dendrites
or somata was equally able to elicit bursts,
which were diminished by NMDA receptor
antagonists. Injectionofalternatingdepolariz-
ing and hyperpolarizing current, but not con-
stant depolarizing current, replicated the
effects of glutamate, suggesting excessive so-
dium channel inactivation can prevent sus-
tained firing. Additional results suggest that
magnesium block of NMDA receptors helps
to limit this inactivation and extend bursts.

Œ Development/Plasticity/Repair

Ventral Spinal Interneurons Drive
Simultaneous Contralateral Activity
Nadine Rabe, Henrik Gezelius,
Anna Vallstedt, Fatima Memic, and
Klas Kullander

(see pages 15642–15649)

Mammalian locomotion is controlled by spi-
nalcordcentralpatterngeneratorscomprising
interneurons that drive motor neuron burst-
ing. In some behaviors, e.g., walking, inhibi-
tory connections across the midline cause
alternating bursts in contralateral motor neu-
rons; in other behaviors, e.g., hopping, excita-
tory connections between contralateral
neuron pools cause synchronous bursts. Ex-
periments by Rabe et al. suggest that commis-
suralinterneuronsthatdrivealternatingbursts
are guided across the midline by netrin-1,
whereas at least some commissural interneu-
rons driving synchronous bursting are not. As
a result, mice lacking netrin-1 produced bilat-
erally synchronous instead of alternating
bursts. Knockout of netrin-1 disrupted path-
finding by both excitatory and inhibitory
commissural neurons of most types, but a
larger fraction of inhibitory commissural ax-
ons were lost, resulting in a shift from a pre-
dominance of inhibitory connections to a
predominanceofexcitatoryconnections.Fur-
thermore, the ventral-most cluster of com-
missural interneurons was completely spared,
suggestingtheseneuronscouldbetheprimary
drivers of simultaneous bursting.

f Behavioral/Systems/Cognitive

Orientation Discrimination
Correlates with GABA Levels

Richard A.E. Edden, Suresh D.
Muthukumaraswamy, Tom C.A.
Freeman, and Krish D. Singh

(see pages 15721–15726)

Much controversy surrounds the hypothesis
that precise orientation tuning of visual corti-
cal neurons requires GABAergic inhibition to
suppress activity of neurons whose preferred
orientation is orthogonal to that of the stimu-
lus. Although intracellular recordings have
failed to detect inhibitory inputs that could

shape orientation tuning, GABA and GABA
antagonists increase or decrease orientation
selectivity of neurons, respectively. Further-
more,visual stimuli induceGABA-dependent
gamma frequency (30–80 Hz) oscillations in
excitatory and inhibitory neurons in the visual
cortex.The frequencyofgammaoscillations is
correlated with GABA concentration, and Ed-
den et al. now report that across individuals,
the ability of people to discriminate the orien-
tation of oblique stimuli increases with in-
creased cortical GABA levels (measured with
magnetic resonance spectroscopy) and with
the frequency of gamma oscillations (mea-
sured via magnetoencephalography). Dis-
crimination of vertical stimuli was not
correlated with GABA levels or gamma fre-
quency, however, and it is not clear what
causal relationships, if any, exist among the
three variables.

� Neurobiology of Disease
Haptoglobin Protects Neurons from
Blood-Induced Toxicity
Xiurong Zhao, Shen Song, Guanghua
Sun, Roger Strong, Jie Zhang, James C.
Grotta, and Jaroslaw Aronowski

(see pages 15819 –15827)

After intracerebral hemorrhage (ICH),
blood enters the brain and red blood cells
lyse, releasing hemoglobin. Breakdown of
hemoglobin releases heme and iron, which
cause oxidative damage leading to neuron
death. In the periphery, such damage is lim-
ited by haptoglobin, a protein produced by
the liver that binds to extracellular hemoglo-
bin, accelerates its clearance, and prevents
the release of heme iron. Although hapto-
globin levels are normally high in peripheral
vessels, levels are normally low in the brain,
increasing only after injury. Zhao et al. show
that haptoglobin is produced in the brain by
oligodendrocytes and that it limits oxidative
damage from blood lysates. When blood ly-
sate was injected into the brain, transgenic
mice lacking haptoglobin had greater func-
tional deficits and larger reductions in neuro-
nal and glial proteins than controls, whereas
mice overexpressing haptoglobin had less
damage. Production of haptoglobin by cul-
tured oligodendrocytes was increased by the
drug sulforaphane, which also reduces dam-
age from experimental ICH in vivo.

Iontophoresis of glutamate (shaded area) elicits a burst of action
potentials in dopaminergic neurons (top). Suprathreshold (yel-
low line) oscillations persist in the presence of sodium channel
blocker (middle), but are eliminated by NMDA receptor antago-
nist (bottom). See the article by Deister et al. for details.
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