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In this lab session we will characterize the electrical activity of hippocampal cells of 

the rat via extracellular recordings of currents from different parts of the neurons, in 

response to electrical stimulation. Here we will learn and discuss the terms SINK and 

SOURCE, explained hereafter. 
Hopefully, work will progress well and we will demonstrate ANTI DROMIC 

stimulation and LTP in the synapses between the Schaffer collaterals and the 

Pyramidal cells. 
 
Please make sure to acquire basic knowledge regarding the anatomy of mammalian 

hippocampus and to review the article by Miyakawa and Kato, 1986 (you can find 
the article on the course website). This article thoroughly discusses an experiment 

done on hippocampus slices.  We will not perform all of the experiments noted in this 

article, but it provides an excellent background for understanding the experimental 
setup we will be using in this lab session and especially the local field potential 

recording. 
Please pay special attention to the information regarding the setup, specifically – the 

location of the stimulating and recording electrodes on the preparation. You are not 
required to understand the parts regarding the chemicals injected, since we will not 

perform these parts of the experiment (TTX, ASPIRATOR). We suggest skipping the 

part describing the Current Source Density (CSD) as it is not related to our 

experiment. 
 
Local Field Potential (LTP)   
An electrophysiological method used to measure locally the summed voltage 

generated by the extracellular current generated by a synchronized group of cells 

(neurons). 
 
Source and Sink 
Whenever there is a difference in membrane potential between different parts of a cell, 

longitudinal current is flowing in the cell due to this voltage difference, and the 

electrical circuit is closed by similar amount of current that flows in the opposite 

direction in the extracellular space. The very small current that flows in the outer 

space leads to a development of voltage drop on the extracellular resistance (which is 

very low; why?). This voltage is the local field potential that can be measured by 

placing an extracellular electrode in the vicinity of the current source relative to a far 

reference electrode (ground).  The amount of current flowing in the extracellular space 

due to neuronal activity, such as an action potential, is usually tiny. Because the 



extracellular impedance is very low (approximately three or four orders of magnitude 

lower than the neurons’ input resistance), only summed field potentials generated by 

many neurons become large enough to be reliably detected against the background 

electrical noise. Such summation occurs only if the neurons are synchronously active 

and their currents flow in the same direction; otherwise, they would cancel each other 

out. This condition is achieved only when the neurons are organized in the same 

orientation. Such an arrangement is common in vertebrates’ brains (see fig).  

 

The advantage of extracellular recording of field potential is its locality and thus it 

allows, as we will do in the lab, to detect the direction of current flow in the different 

area of the cells.  We refer to an area where we record negative potential as “sink” 

because it indicates that current is flowing inwardly into the cell at this location (think 

why it is measured as negative potential?) and thus depolarizes the cell. Around the 

areas of the cell where current is flowing outwards, a positive extracellular potential is 

measured, and we defined it as a “source” because it is generated by the current that 

closes the electrical circuit of the inward current of the sink (i.e. Kirchhoff's laws).  

 

In our experiment we will stimulate the Schaffer Collateral fibers that are synaptically 
connected to the pyramidal cells in area CA1 of the hippocampus while recording 

from three different zones in the CA1 area “simultaneously” (due to a technical 

difficulty, we will actually measure at each zone separately and not at all three 

simultaneously). Next, we will analyze the results measured and will try to explain 
them while relying on the known connectivity and activity of the cells in the CA1, 

basing our explanations on the waveforms of ‘sources’ and ‘sinks’ revealed in our 

records. 
 

The stimulating electrode will be connected to an isolated stimulating unit and the 

field potential will be recorded using the Axoclamp (that you will get to know better in 

the Eilat week); the output of the Axoclamp will be amplified and then stored on the 
recording device (computer). 

 

 
 

 

 



 


