
Representation of rat primary somatosensory cortex 

Research Methods in Neurobiology 

 

This lab session will focus on extracellular recordings in the rat barrel cortex zone, and on 

the analysis of the collected data. This cortical area is innervated by inputs received from the 

facial whiskers. In the wild, rodents live in dark tunnels in which the mechanical whiskers 
play a predominant role while navigating, thus requiring a relatively large representation in 

the somatosensory cortex. In this lab session we aim to characterize the form in which the 

mechanical information produced by the whisker movements is coded and represented by the 
firing patterns of the neurons in this particular area of the cortex. 

 

Lab goals: 

1. Learn to record electrical activity of single neurons via extracellular recordings with a 
metal electrode. 

2. Map the responses of cells in the somatosensory cortex to the mechanical stimulations. 

3. Map the receptive fields of single cells in the somatosensory cortex. 
4. Practice methods for analyzing the electric activity patterns of the neurons in the 

cortex. 

 

Experiment:  
In order to maintain optimal and steady recordings along time, a stereotactic device is used to 

fix the rat's head in place under the microscope (after the rat is fully anesthetized). A metal 

electrode is connected to a micromanipulator to enable maneuvering it through a small 

opening in the rat's skull and bringing its tip to touch the cortex. A mechanic stimulating 
device will be attached to an additional micromanipulator and will be used during the 

experiment for moving the whiskers for stimulating them mechanically. The whiskers on the 

appropriate side will be trimmed in order to enable controlled stimulation. We will connect a 
loud-speaker to the output of the amplifier in addition to the computer connection, making it 

easier to detect single units’ activity. 

 

Notice: The electrode is expensive and fragile, so please handle with special care. 
 

Recording: 

1. Being very careful not to cause any damage to blood vessels, insert the electrode into 
the cortex and identify the whisker that is represented in the penetrated area. 

Once the electrode is located in the proper cortical area (that represents the whisker 

you are stimulating) you can continue on with your experiment. If you did not succeed 

in locating the electrode, raise it and choose a new location until you successfully 
identify the barrel cortex and match between a whisker and the recording electrode 

2. Map the receptive field of the area the electrode is located in. How? 

3. Under the binocular, bring the stimulating device in contact with the whisker that 
produces the strongest response. Adjust the frequency of the stimuli so that the 

beginning and the end of the stimuli will appear on the trace. Define different time 

intervals to collect more information regarding the cells' characteristics. 

  



Pay attention to the following questions: 

1. To which side of the animal do you receive a response? 
2. What is the preferable direction of movement of the whisker for the neurons you are 

recording from? 

 

Analysis: 
1. Use a TIH in order to characterize the spontaneous activity of the cells. 

2. Demonstrate the response curve to stimuli by using a PSTH. 

3. Do you observe cell adaptation? 
4. Are the cells of type ON or type OFF? 

5. How is the amplitude of the movement of the whisker coded in the firing pattern of the 

cells? 

 


