Recording of evoked-responses and spontaneous
activity in motor cortex slices of C57BL6/J mice
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MATERIAL AND METHODS
Preparation of acute mice hippocampal slices
Experiments were carried out with 3-6 week-old C57BL6/J (JAX Micetm). Animals were housed and used in accordance
to the French and European legislations for animals care. The mice were euthanized by fast decapitation, without
previous anesthesia. The brain was quickly removed and soaked in ice-cold oxygenated buffer with the following
composition: KCl 2, MgCl2 7, NaH2PO4 1.2, CaCl2 0.5, NaHCO3 25, glucose 11 and sucrose 250 (in mM).
Coronal motor cortex slices were prepared (350 µm thickness) with a Leica VT1200S vibratome (from Bregma 1.54 mm
to Bregma 0.38 mm, Atlas-Adult MBSC). Then, slices were incubated at room temperature for at least 1h in Artificial
Cerebro-Spinal Fluid (aCSF) of the following composition: NaCl 126, KCl 3.5, NaH2PO4 1.2, MgCl2 1.3, CaCl2 2, NaHCO3
25 and Glucose 11 (in mM).

Slice perfusion and temperature control
During experiments, the slices were continuously perfused with the aCSF (bubbled with 95% O2–5% CO2) at the rate of
3 mL/min with a peristaltic pump (MEA chamber volume: ~1 mL). Complete solution exchange in the MEA chamber
were achieved 20 s after the switch of solutions. The perfusion solution were continuously pre-heated at 33 C just
before reaching the MEA chamber with a heated-perfusion cannula (PH01, MultiChannel Systems, Reutlingen,
Germany). The temperature of the MEA chamber were maintained at 33
0.1 C with a heating element located in
the MEA amplifier headstage.
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MATERIAL AND METHODS
Stimulation protocols
One electrode was chosen to stimulate afferent fibers in the layer II-III. Evoked-responses were recorded in Layer the
V. The stimulus consisted in a monopolar biphasic current pulse negative for 60 μs, then positive for 60 μs) applied at
30 s intervals. The stimulus intensity was adjusted to obtain proper evoked-responses (with an amplitude larger than
50 µV).

Data analysis
Basal Synaptic Transmission (BST) experiments
The EPSP amplitude were measured as the difference between the baseline (before stimulation) and the maximal
peak amplitude. EPSP were normalized as a percent of the mean-averaged amplitude recorded over the 10-minute
control period. Normalized EPSP values of all the validated electrodes of a single slice were first averaged. Next data
from the slices carried out in the same experimental conditions were averaged. Finally, The EPSP mean values (± SEM)
were plotted versus time.
Spontaneous Firing (SF) experiments
The raw data were filtered with a High-Pass filter (Butterworth second order filter, set at 200 Hz). Threshold detection:
the spikes amplitude and rate had to be respectively higher than 15 μV, and 0.5 Hz to be taken into account ; a dead
time of 2 ms was applied from each spike detected.
The spikes number per second recorded at each electrode were averaged for 30 s sweeps and normalized to the mean
spikes rate value of the 20-minute control period. Individual data from independent experiments were then pooled
and the mean value of the normalized spikes rate ( SEM) were plotted as a function of time.
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MATERIAL AND METHODS
Slice positioning
I
II
III

Evoked-responses: One electrode was chosen to
stimulate afferent fibers in the layer II-III. Evokedresponses were recorded in Layer the V.

V
VI

Spontaneous activity: Electrodes displaying a steady
spontaneous firing in layers II-III and V were selected to
be analyzed.
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RESULTS
Representative pictures illustrating the selection of electrodes for recordings

Evoked-responses

Spontaneous firing

Layers II - III
Layer V

Layer VI
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RESULTS
Evoked-responses recorded in the layer V of the motor cortex
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Stimulations applied in layers II-III evoked responses in the layer V of the motor cortex.
Evoked-responses remained quite stable over the 60-minute of experiment (normalized EPSP amplitude was 1.12
0.06 before NQBX exposure).
10 µM NBQX exposure completely blocked evoked-responses, and confirmed the glutamatergic nature of the
responses.
On average, 3 electrodes were recorded per slice.

www.neuroservice.com

RESULTS
3 .5

3 .5

3 .0

3 .0

2 .5

R a w F ir in g R a t e ( H z )

( o v e r t h e 2 0 ' c o n t r o l)

N o r m a liz e d F ir in g R a t e

Spontaneous firing recorded in the layer II,III and V of the motor cortex
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Layers II, III, V of the motor cortex displayed spontaneous firing in standard aCSF (the left graph presents the normalized
firing rate data while the right graph displays the raw firing rate).
Spontaneous activity was recorded over a 60-minute period and remained stable. The mean raw firing rate at t = 0
minutes was 1.18 0.12 Hz, and 1.17 0.14 Hz after 60 minutes of recording.
On average, 5 electrodes were recorded per slice.
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CONCLUSION

In mice motor cortex slices, both evoked-responses and spontaneous firing can be
recorded with the MEA technique.
The stimulation of layers II-III evoked responses in the layer V that remained stable over
60 minutes. NBQX completely blocked the evoked-responses and confirmed the
glutamatergic nature of the responses.
On average, the spontaneous firing rate recorded was around 1.2 Hz and remained
stable over 60 minutes. The spontaneous activity allow to investigation the effect of
compounds on the frequency or firing pattern spontaneous action potentials.

www.neuroservice.com

Domaine de St Hilaire
595, rue Pierre CS 30531
13 593 Aix-en-Provence Cedex 3
FRANCE

Tel : +33 (0)442 991 220
contact@neuroservice.com

www.neuroservice.com

www.neuroservice.com

