
Jake Mulroy 

18 September 2018 

BIO-435 

Neurophysiology abstract 

 Nerve cell activity was tested by measuring action potentials and their generation changes under 

experimental conditions. The purpose of the experiment was to use an animal model to better understand why and 

how action potentials occur in nerve cells. A discoid cockroach was inundated and a leg was severed. The leg was 

then attached to a spikebox and two electrodes were placed in the coxa (ground) and femur. A SpikeRecorder app on 

the laptop was used to measure the action potentials the leg gave off when stimulated. The first round of stimulation 

was done using a toothpick (Fig. 1), constant pressure (Fig. 2), repetitive poking (Fig. 3), and pinching (Fig. 4). The 

Root-Mean-Square values, the measurement of the magnitude of a signal over time, of these experiments was 0.084 

for toothpick, 0.219 for constant pressure, 0.121 for repetitive poking, and 0.210 for pinching. Table 1 shows 

observations along with RMS values of this first experiment. The spokes were most steady with constant pressure 

and repetitive poking and most erratic when the toothpick and pinching was used. The next experiment focused on 

the effect that psi has on nerve cells and action potentials. This was done by using a straw to blow pressure on the 

leg from varying distances (10 in, 8 in, 6 in, and 4 in). Table 2 shows the observations and RMS values from this 

experiment. No stimulation had a psi of 0.036 (Fig. 5), 5 psi had 0.044 (Fig. 6), 15 psi had 0.052 (Fig. 7), 25 psi had 

0.060 (Fig. 8), and 35 psi had 0.074 (Fig. 9). All psi tests had the same spike pattern expect that as psi increased, so 

did the spike height. The results from this experiment show that when the strength of the stimulus is greater, so is the 

response (action potential). The next experiment focused on the effect of temperature on action potential generation. 

This was done by placing the spikebox and leg inside the freezer and monitoring how long it took the action 

potential to go away. Results showed that it took 45 seconds for action potential to go away and 4 seconds for it to 

come back after it was taken out of the freezer. Figure 10 shows the results with the RMS value being 0.124, the 

spike pattern showed a steady decrease in height until there was none then a quick increase when pulled from the 

freezer. Next, the effect of heat was tested by placing the cockroach leg high above a candle that was burning. The 

temperature was monitored and at 30℃, the maximum response time was reached with an RMS of 0.175. The spike 

pattern increased significantly as the temperature went up. Figure 11 shows the results from this experiment. The 

action potential never went back to normal after the heat experiment, possibly due to the nerves being burned from 

the candle’s flame. The results from these experiments demonstrate that action potential depends entirely on the 

strength of the signal. If the signal strength is strong, so will be the response of the action potential. Different stimuli 

cause different effects on action potentials, cold merely stops it for a little while heat can stop action potentials all 

together. Action potentials are an important part of the nervous system and allow nerve cells to respond to stimuli in 

a quick and efficient manner. 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

Figure 1: A toothpick was used to stimulate the nerve cells in the leg of the cockroach. The 

results show a significant spike (action potential) when touched and an RMS of 0.084. The 

toothpick demonstrates that action potentials can be rapid and short depending on stimuli.  

Figure 2: Constant pressure was used to stimulate the nerve cells in the leg of the cockroach. 

The results show significant spikes (action potential) throughout the touching and an RMS of 

0.219. Constant pressure demonstrates that action potentials can be long and frequent 

depending on stimuli.  



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3: Repetitive poking was used to stimulate the nerve cells in the leg of the cockroach. 

The results show medium spikes (action potential) when touched and an RMS of 0.121. 

Repetitive poking demonstrates that action potentials can be continuous depending on 

stimuli.  

Figure 4: Repetitive poking was used to stimulate the nerve cells in the leg of the cockroach. 

The results show a significant sustained spike (action potential) when touched and an RMS 

of 0.210. Repetitive poking demonstrates that action potentials can be instantaneous 

depending on stimuli.  



Table 1: Action potential and stimulus 

Stimulation Method Observations RMS Value 

Toothpick Big spikes but short lived 0.084 

Constant Pressure Consistent medium sized spikes 0.219 

Repetitive Poking Spikes each time poked 0.121 

Pinching Big spikes, short lived 0.210 

 

Table 2: Action Potential and psi 

Condition Observations RMS Value 

No Stimulation Steady constant spikes 0.036 

5 psi Steady spikes 0.044 

15 psi Little spikes 0.052 

25 psi Medium constant spikes 0.060 

35 psi Large constant spikes 0.074 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

Figure 5: No stimulation was used on the nerve cells in the leg of the cockroach. The results 

show no spikes (action potential) and an RMS of 0.036. A stimulation needs to occur for 

action potentials to occur. 



 

  

Figure 6: 5 psi stimulation was used on the nerve cells in the leg of the cockroach. The results 

show little spikes (action potential) and an RMS of 0.044. This was not a large enough 

stimulation for action potentials to occur. 

Figure 7: 15 psi stimulation was used on the nerve cells in the leg of the cockroach. The 

results show little spikes (action potential) and an RMS of 0.052. Some action potentials 

occurred but they were small.  



 

 

  

Figure 8: 25 psi stimulation was used on the nerve cells in the leg of the cockroach. The 

results show some small spikes (action potential) and an RMS of 0.060. There was some 

stimulation, but action potentials require more.  

Figure 9: 35 psi stimulation was used on the nerve cells in the leg of the cockroach. The 

results show large prolonged spokes (action potential) and an RMS of 0.074. There was 

enough stimuli strength for action potentials to occur frequently.  



 

 

Figure 10: The freezer was used to determine the effects that cold has on action potentials. 

There were medium spikes until 45 seconds when action potentials stopped, there was an 

RMS of 0.124. Cold temperatures can stop action potentials from occurring after a short time. 

Figure 11: A candle’s flame was used to determine the effect that heat has on action 

potentials. After three minutes, the action potentials stopped and did not come back, the RMS 

was 0.175. Heat has the ability to stop action potentials permanently. 


