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Articles
Ethanol inhibits persistent activity in prefrontal cortical neurons

Y. Tu, S. Kroener, K. Abernathy, C. Lapish, J. Seamans, L.J. Chandler, & J. Woodward

A variety of in vivo (multielectrode array and neuronal stimulation) and in vitro (patch-clamp recordings from organotypic slices) electrophysiological techniques, as well as pharmacological manipulations are utilized to test the effects of acute ethanol challenge on activity of prefrontal cortex neurons.  Intraperitoneal injections of ethanol resulted in a dose dependent decrease in spike firing in PFC neurons and sustained activity as recorded from slice preparations.  After washout of ethanol a transient increase in persistent activity was noticed.  Blockade of D1 receptors plus administration of ethanol resulted in an additive effect, where PFC neurons displayed a greater decrease in activity.  When the ventral tegmental area was concurrently stimulated a decrease in spontaneous activity was observed that was increased by administration of ethanol.  The results suggest that acute alcohol intoxication results in decrease neuronal firing in the PFC and that this effect is modulated by the dopamine system.
Multicellular recordings of cultured brainstem neurons in microelectrode arrays

J. Su, & C. Jiang


Embryonic rat brainstem neurons were removed and cultured directly onto a microelectrode array.  Tissue culture contained the entire medulla and part of the pons.  This preparation allowed researchers to study the development of firing activity in these brain regions.  Principal component analysis enabled the authors to parse out and group individual units.  Stable patterns of firing were observed after approximately two weeks in culture continued throughout the entire 3 month long experiment.  The authors use the technique to phenotype various firing patterns within the brainstem and then measured the chemosensitivity of these cells with application of CO2, a common stimulus for these neuronal types.  Likewise, the authors examined the effects of serotonin application on the previously mentioned neuronal phenotypes and measured changes in firing activity.

Impantable microscale neural interfaces 

K. Cheung


A review article that gives a fairly comprehensive overview of the history of the microelectrode array.  The author starts with an introduction of Strumwasser’s work in awake, behaving squirrels and ends with modern polymide and sieve electrodes that are chronic implantations.  The author spends a fair amount of detail discussing the technological advancements and strides made in modern times and how these new technologies and compounds then influenced the maturation and development of the microwires from stainless steel electrodes to 100 electrode, platinum devices.

Chemosensory burst coding by mouse vomeronasal sensory neurons
H. Aronson, & T. Holy


By utilizing ex vivo slice preparations, the authors mounted the vomeronasal epithelium onto a 6 X 5 microelectrode array and measured baseline activity and activity induced by bath application of various hormones.  Robust spontaneous burst activity was observed and the application of various conspecific hormones resulted in adulteration of the frequency of bursting with little to no effect on the interspike intervals.  When various portions of the sensory transduction pathway (PLC and TRPC2) were ablated, both spontaneous activity and activity in response to hormones were affected.  The authors concluded that frequency of bursts encode relevant information regarding pheromones and that the sensory transduction pathway is both necessary and sufficient for both spontaneous baseline activity and increased burst frequency in response to hormone detection.
Dopaminergic modulation of receptive fields in rat sensorimotor cortex

J. Hosp, B. Hertler, C. Atiemo, & A. Luft


Traditionally, D1 and D2-like dopamine receptors have opposite effects on cAMP.  Here, the authors implanted multielectrode arrays in to the sensorimotor cortex of rats, near the neural representation of the forelimb paw.  Anesthetized rats were electrically stimulated in two different areas of their forelimb and activity of SEM cortex was recorded in the presence of either D1 or D2 antagonists or vehicle.  Interestingly, blockade of either dopamine receptor resulted in an increased evoked potential, but only in the area of cortex that represented areas nearest to the stimulation area.  Dopaminergic modulation did not affect the size of receptive fields in the SEM cortex nor the latency to fire.
Anatomic distribution of reinforcer selective cell firing in the core and shell of the nucleus accumbens

R. Carelli, & J. Wondolowski


Here, rats were trained to bar press for either water or cocaine reinforcement.  After stable responding was established, microelectrode arrays were bilaterally implanted into the nucleus accumbens, spanning both the core and shell subregions.  The authors found that there were discreet neuronal subtypes that responded preferentially to either the so-called ‘natural’ reward (water) or cocaine.  Furthermore, these cell types were evenly distributed across both the shell and core.  Of the cells that responded to either water or cocaine, those cells could then be subdivided into four classes of cells: those that respond just before the reinforcer is received, those that respond with an increase in firing after the reiforcer is received, those that respond with a decrease in firing after the reinforcer is received, and those that respond both before and after a reinforcer is received (cocaine responsiveness only).
Orexin A modulates neuronal activity of the rodent suprachiasmatic nucleus in vitro

C. Kilsch, A. Inyushukin, J. Mordel, D. Karnas, P. Pevet, & H. Meissi


Dissociated tissue consisting of the suprachiasmatic nucleus, an important functional organizer of circadian activity, continues to display rhythmicity when plated.  As it has recently been shown that SCN neurons express mRNA for the orexin A receptor, the authors here examined the effect of the peptide orexin A on activity of SCN neurons.  Orexin increased the spontaneous activity of SCN neurons in a dose dependent manner, an effect that was demonstrated, through the use of patch-clamp recordings, to be the result of decreased IPSCs.  These effects were pharmacologically blocked by the orexin-antagonist SB 334867 and tetrodotoxin, a GABA A blocker.  Long-term recordings from cultured tissue demonstrated that orexin induces a slight phase shift in activity of SCN neurons.
Decreased dopamine D4 receptor expression increases extracellular glutamate and alters its regulation in mouse striatum
T. Thomas, D. Grandy, G. Gerhardt, & P. Glaser


In vivo striatal recordings were conducted with bilateral multielectrode arrays in genetically ablated DRD4 mice and their wildtype littermates.  Experimenters were concerned with inferring the release of glutamate, glutamate clearance, and glutamate uptake activity as a result of deleting the DRD4 gene.  In DRD4 null mice, extracellular glutamate levels were significantly raised in the stratum but not in the nucleus accumbens.  Conversely, glutamate clearance was significantly decreased in null mice, relative to wildtypes.  As a control, the authors measured the kinetics of glutamate released by application of KCl- and determined that there were no inherent difference in glutamate kinetics outside of the DRD4 coupling.  As such, decreased DRD4 receptor expression, as is seen in ADHD and other hyperactive phenotypes, results in increased quantal glutamate release.
Nucleus accumbens neurons are innately tuned for rewarding and aversive taste stimuli, encode their predictors and are linked to motor output

M. Roitman, R. Wheeler, & R. Carelli


Naïve rats were bilaterally implanted with microelectrode arrays in the nucleus accumbens and the anterior digastric muscle.  Individual neuronal responses were measured after infusion of either sucrose or quinine paired with a tone and light cue.  Four patterns of neuronal responses were measured in these neurons:  cells that increased firing to sucrose infusion, cells that increased firing to quinine infusions, cells that decreased firing to sucrose and cells that decreased firing to quinine.  Furthermore, a small portion of these aforementioned cells would display the opposite pattern of firing to the other stimulus.  A similar pattern of neuronal phenotypes was observed in response to the cue preceding stimulus presentation.  All neuronal phenotypes were significantly correlated with EMG activity recorded from the anterior digastric muscle.

Reward timing in the primary visual cortex

M. Shuler, & M. Bear


Naïve rats were chronically implanted with a multielectrode array in the V1 primary visual cortex.  This area of visual cortex predominately responds to visual stimuli and encodes orientation of stimuli and direction of movement.  Rats were trained to associate light stimuli in one of two visual fields with the delivery of a water reinforcer.  Neural activity recorded before the rats were trained to associate illumination with reinforcement served as baseline activity records.  After training, several trials were completed as normal except that no reward was delivered after illumination.  Several neuronal phenotypes developed to coincide with reward prediction including cells that peaked during the expected reward delivery, and cells that demonstrated a sustained decrease during expected reward.  The authors conclude that primary visual cortex V1, which was once considered to be an area of static activity after a period of development, is actually plastic and can encode visual cues associated with the delivery of a reinforcer.
URLs

www.scholarpedia.org/article/Multielectrode_arrays
A fairly comprehensive website about the history, development, and use of multielectrode arrays.  Great for references.

http://www.facebook.com/pages/Microelectrode-array/143088825702832?sk=wiki
A facebook page for fans of multielectrode arrays with some background information, somewhat amusing as so far MEAs only have one fan…

http://www.multichannelsystems.com/products-mea/microelectrode-arrays.html
A list of available MEAs for purchase from Multichannel Systems, as well as their common uses and pitfalls. 

http://www.jove.com/video/2949/multi-electrode-array-recordings-of-neuronal-avalanches-in-organotypic-cultures
A video of neuronal avalanches from organotypic cell cultures from the online Journal of Visualized experiments.

http://www.neuro.gatech.edu/wp/labs/potter/meas/
A lab website from Georgia Tech. Not only is there useful information from the lab but there are several further links for extra details regarding MEAs

http://www.youtube.com/watch?v=E8l3_kAUe0w
A video from the Potter lab at Georgia Tech (see previous link for lab website), a brief, interesting lecture on MEAs and robotics.

http://www.medhelp.org/lib/100coc.htm
NIH statement on cochlear implants, which are stimulating MEAs useful for treating congenital hearing impairment.

http://www.wanttoknow.info/mindcontrol
An amusing conspiracy theory website.  Several accounts (albeit false) claim that Jose Delgado, an early proponent of MEA research, was secretly funded by the CIA in order to develop mind control devices.

http://teachertube.com/viewVideo.php?title=Jose_Delgado_bull_experiment&video_id=57039
Jose Delgado’s original and most famous piece of work, in which an implanted MEA is stimulated thus causing a charging bull to stop in its tracks.

http://www.youtube.com/watch?v=mFWnTONOvVo
A Google tech talk discussing neuroprosthetics.  Neuroprosthetics are based upon MEAs, through which electrical stimulation can help direct the activity of robotic prosthesis. 
