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Optimized Induction of Long-Term Potentiation/Depression
in Acute Hippocampal Slices
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Hippocampal Slice Preparation

MaxOne for LTP/LTD Assays

1 mm

Sensor ArrayMaxOne MEA Chip
MaxOne Recording Unit

The standard LTP/LTD assay involves high-frequency stimu-
lation of the Scha�er collaterals (SC), which project to the 
CA1 area where the excitatory postsynaptic potentials 
(EPSPs) are recorded. One of the key challenges to optimize 
LTP/LTD experiments is to precisely position the tissue on the 
MEA for stimulation and recording. MaxOne features a large 
sensor area, high-density of electrodes, and capability to use 
any of the 26,400 electrodes for electrical stimulation. Thus, 
an optimized technique for targeting the best areas for 
stimulation and for recording EPSPs can be achieved.

Experiments were conducted on hippocampal slices from 3 
to 4 week-old Sprague Dawley rats (from Elevage Janvier, 
FRANCE). Transverse slices from the septal half of the hippo-
campus (400 µm thickness) were cut with a McILWAIN tissue 
chopper and then incubated at room temperature for at 
least 1 h 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).

Circuitry of the Hippocampus in a Transverse Slice
(NeuroService)

CA = Cornu Ammonis
DG = Dentate Gyrus
SC = Scha�er Collaterals
LPP = Lateral Perforant Path
MPP = Medial Perforant Path
MF = Mossy Fibers
AC = Associational Commisural
Sb = Subiculum

Long-term potentiation (LTP) of synaptic transmission 
indicates a long-lasting increase in synaptic strength due to 
recent patterns of neuronal activity. The opposite is called 
long-term depression (LTD), when a long-lasting decrease 
in synaptic strength is observed. LTP/LTD recorded in the CA1 
region of acute hippocampal slices is a standard MEA-based 
assay for investigating the e�ects of compounds on 
NMDA-receptors, as these mechanisms are NMDA-receptor 
dependent. Examples of compounds evaluated using 
LTP/LTD assays are NMDA antagonists, such as D-AP5, 
Memantine, and MK-801 (NeuroService). 

DG CA3

CA1

Acute Hippocampal Slice
on MaxOne MEA

High-Resolution fEPSPs

Application Brief
Brain Slices

MaxOne, featuring 26,400 electrodes that can be flexibly 
configured to 1,024 low-noise read-out and 32 stimulation 
channels, was used for acquiring extracellular field EPSPs. 
The MaxOne Tissue Holder was used to keep the acute slice 
stable on the MEA; the brain slice was bath-perfused with 
carbogenated (95% O2, 5% CO2) aCSF at 37°C.

High Electrode Density and Large Sensor Area: 
3,265 Electrodes per mm2 in 8 mm2 Total Area 

Flexible Electrical Stimulation: Use any of the 
26,400 electrodes, up to 32 simultaneously

DG

1 mm0< -0.1 mV

Activity Map

CA3 CA1The spike activity map of an 
acute hippocampal slice can be 
obtained using MaxOne. With this 
activity map, it is possible to 
identify areas of the slice without 
using a microscope.

Optimizing the recording of fEPSPs requires (1) selection of 
the best spot for stimulation and (2) identification of the 
stimulation amplitude that reliably evokes the largest 
fEPSPs in the CA1 area. Using MaxOne, the Scha�er collat-
eral area was  scanned  to  pin-point t he  best  location  for

stimulation without moving the 
brain slice. A grid of 3x3 
electrodes was chosen at the best 
spot and stimulated with voltage 
amplitudes from 500 to 1000 mV 
with a 200 μs phase. The highest 
fEPSPs weeer found to be evoked 
by an 800-900 mV stimulation. 

In collaboration with

Data and slice preparation protocol are from 
Neuroservice (http://www.neuroservice.com)

Evoked fEPSPs I/O Curve
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https://www.mxwbio.com/products/maxone-mea-system-microelectrode-array/
https://www.mxwbio.com/products/maxone-accessories/
http://www.neuroservice.com
https://www.mxwbio.com/

