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F Development/Plasticity/Repair

Exercise Extends Juvenile Plasticity
into Adulthood

Evgenia Kalogeraki, Franziska Greifzu,
Franziska Haack, and Siegrid Löwel

(see pages 15476 –15481)

Exercise has enormous benefits for mental
health: it elevates mood, increases stress resil-
ience, improves memory, and slows cognitive
decline. Moreover, rodent studies show that
exercise can be intrinsically rewarding: given
running-wheel access, rodents will voluntarily
run the equivalent of many kilometers every
night. Kalogeraki et al. now report that volun-
taryexerciseextendstheperiodofjuvenile-like
experience-dependent plasticity into adult-
hood. Ocular dominance plasticity declines
withageinmiceraisedinstandardcages,andit
is undetectable after postnatal day 110 (P110).
But mice raised with running-wheel access ex-
hibited such plasticity even when monocular
deprivation did not occur until P242. Ocular
dominance shifts in these mice, like in juve-
niles, were attributable to decreased cortical
responses to the occluded eye, whereas domi-
nance shifts that occur in adult mice raised in
standard cages results from increased open-
eye responses. Importantly, juvenile-like plas-
ticity also occurred in adult mice given
running-wheelaccessonlyduringthemonoc-
ular deprivation period, suggesting it is never
too late to benefit from exercise.

F Systems/Circuits

Kisspeptin and GnRH Trigger
Neonatal Testosterone Surge

Jenny Clarkson, Ellen R. Busby, Milen Kirilov,
Günther Schütz, Nancy M. Sherwood, et al.

(see pages 15297–15305)

Performance of sex-specific behaviors by
adults is made possible by sex-specific devel-
opment of neural circuits, which results from
differential perinatal expression of gonadal
steroids.Inmalerodents, transientincreasesin
plasma testosterone just before and �2 h after
birth are necessary for sexually dimorphic de-
velopment of hypothalamic circuits and for
the expression of male copulatory behavior.
Although the importance of perinatal testos-
terone surges is well established, what triggers
these surges continues to be debated; the ne-

cessity of gonadotropin-releasing hormone
(GnRH) is particularly controversial. Clark-
son et al. provide evidence supporting a role
for GnRH. GnRH neurons were active selec-
tively in males 2–3 h after birth, and knocking
out GnRH receptors reduced neurochemical
sex differences in adult brains. Similarly, the
neonatal testosterone surge and the develop-
ment of sex differences were reduced by
knocking out kisspeptin receptors selectively
in GnRH neurons. A small, transient popula-
tion of kisspeptin-expressing neurons that ap-
peared perinatally, exclusively in males, might
contributetotheneonatalactivationofGnRH
neurons.

F Behavioral/Cognitive

Odor Conditioning Reduces Cigarette
Smoking

Anat Arzi, Yael Holtzman, Perry Samnon,
Neetai Eshel, Edo Harel, et al.

(see pages 15382–15393)

Many students wish they could study while
they sleep. Unfortunately, while the impor-
tanceofsleepformemoryconsolidationiswell
documented, evidence that people can learn
new declarative information during sleep is
lacking. Nevertheless, some forms of learning
can take place during sleep. For example, pre-
senting tones paired with odors to sleeping

volunteers caused the participants to sniff
whenthetonessoundedaftertheyawoke.Arzi
et al. now show that such implicit olfactory
conditioning might have practical value. Cig-
arette smokers who wished to quit smoking
werepresentedwithaversiveodorsatdifferent
sleep stages or during wakefulness. When
aversive odors were presented during sleep,
participants smoked fewer cigarettes in the
subsequentweekthantheyhadintheprevious
week. The reduction was greatest when aver-
sive odors were presented immediately after
cigarette-smoke odor during stage 2 sleep,
and it did not occur if aversive odors were
presented when subjects were awake. Future
studies should determine whether such ol-
factory conditioning facilitates long-term
smoking cessation.

F Neurobiology of Disease

GABAergic Inputs Can Prolong
Seizure Activity

Tommas J. Ellender, Joseph V. Raimondo,
Agnese Irkle, Karri P. Lamsa, and
Colin J. Akerman

(see pages 15208 –15222)

Epileptic seizures often comprise a tonic
phase, inwhichsustainedmembranedepolar-
ization leads to high-frequency spiking, fol-
lowed by a clonic phase, in which a relatively
hyperpolarized membrane potential is inter-
rupted by irregular, large-amplitude, hyper-
synchronous bursts [after-discharges (ADs)].
GABAergic inputs to pyramidal cells have
multipleeffectsonseizureactivity: theycanre-
duce excitability, but they can also promote
synchrony. Furthermore, Cl� influx during
intense activation of GABAA receptors
(GABAARs) can shift the GABAAR reversal
potential so much that GABAergic input be-
comes excitatory. Ellender et al. found that
GABA depolarized pyramidal cells during the
AD phase of seizure-like events (SLEs) in hip-
pocampal slices and that blocking GABAARs
nearly eliminated ADs. Similarly, while opto-
genetic activation of GABAergic interneurons
usually hyperpolarized pyramidal cells, the
same stimulation depolarized pyramidal cells
during the AD phase of SLEs, often inducing
ADs. Conversely, optically silencing interneu-
rons decreased AD frequency. Therefore,
although GABAergic agonists can inhibit sei-
zure onset, they might also prolong seizure ac-
tivity when this inhibition is overridden.

A small population of kisspeptin-expressing neurons (two in this sec-
tion) is present around the third ventricle in perinatal male, but not
female,mice.SeethearticlebyClarksonetal. fordetails.
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