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Recording cortical neurons in vitro 



Recording cortical neurons in vitro 



Regular spiking cell (RS) 

100 mm 



Recording cortical neurons in vivo 



Movies of RS cell 

• To current pulses:   

 

• To visual stimulation:  

 

• http://medicine.yale.edu/lab/mccormick/mo

vies/corticalneurons.aspx  

 

http://medicine.yale.edu/lab/mccormick/movies/corticalneurons.aspx
http://medicine.yale.edu/lab/mccormick/movies/corticalneurons.aspx


Intrinsically bursting cell (IB) 

100 mm 



Movies of IB cell 

• To current pulse: 

 

• To visual stimulation: 

 

• http://medicine.yale.edu/lab/mccormick/mo

vies/corticalneurons.aspx  

http://medicine.yale.edu/lab/mccormick/movies/corticalneurons.aspx
http://medicine.yale.edu/lab/mccormick/movies/corticalneurons.aspx


Fast spiking cell 

(FS) 



Movies of FS cell 

• To current pulse: 

 

• To visual stimuli:  

 

• http://medicine.yale.edu/lab/mccormick/mo

vies/corticalneurons.aspx 



Cortical neuron firing 

patterns 









Chattering cells? 

http://medicine.yale.edu/lab/mccormick/movies/corticalneurons.aspx  

http://medicine.yale.edu/lab/mccormick/movies/corticalneurons.aspx
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Puzzle 

• A spiking neuron receiving auditory input drives 
two cell types: RS and LS 

 

• Which cell type will tell you when an auditory 
tone begins? 

 

• Can you use RS and LS cells to measure how 
long the tone lasts? 

 

• Can you build a circuit that will identify a 
particular frequency of input spikes, say 50  Hz? 



What causes such different firing 

patterns? 
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What causes such different firing 

patterns? 

 

…an alternative view 
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http://medicine.yale.edu/lab/mcc

ormick/movies/index.aspx#3-

165535  

Two modes of thalamic neurons: 

http://medicine.yale.edu/lab/mccormick/movies/index.aspx#3-165535
http://medicine.yale.edu/lab/mccormick/movies/index.aspx#3-165535
http://medicine.yale.edu/lab/mccormick/movies/index.aspx#3-165535
http://medicine.yale.edu/lab/mccormick/movies/index.aspx#3-165535




Thalamic bursting 

• When the cell is hyperpolarized, Ih is activated, and this 
slowly depolarizes the cell 

 

• Hyperpolarization also removes inactivation from It , 
allowing it to contribute later to a burst 

 

• After the burst, It is inactivated, so bursting stops. Also Ih 
is no longer on, and the cell hyperpolarizes 

 

• The cell is not sensitive to weak sensory input, and only 
sends rhythmic bursts to the cortex (sleep) 



Thalamic transfer mode 

• When you open your eyes, the thalamic cell is 

depolarized by strong sensory input and It is 

inactivated. 

 

• Now, when synaptic input comes into the cell, it 

leads to individual action potentials, not bursts.  

 

• Patterned sensory input to the thalamus is 

therefore transferred to the cortex (awake) 
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Firing rate homeostasis 



Synaptic scaling 
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