
Neuropharmacology: Effect of Caffeine and Nicotine on Gromphadorhina portentosa Neural Activity

Research Question: 
Is Caffeine or Nicotine more effective at increasing 

Madagascar Hissing Cockroach neural activity?

Methodology:
- Inject the cockroaches with solutions of caffeine 

and nicotine
- syringe, cold water, solutions (100mM)

- Use the SpikerBox program to analyze the 
cockroaches’ action potentials

- electrodes, recording

Data Analysis and Results
- No correlation between nicotine and 

caffeine in Madagascar hissing 
cockroach

- Nicotine and caffeine appear to have 
no difference, however, relationship 
still might exist

Next Steps
- Studies have individually found similar effects 

between caffeine and nicotine, but never in 
comparison to one another

- Similar results between caffeine and nicotine were 
found, but were too widespread and varied to 
indicate a significant relationship

- Larger sample size to indicate the average action 
potentials of each or more precise measurements



Neuropharmacology: Effect of Caffeine and Nicotine on 
Gromphadorhina portentosa Neural Activity



Introduction
Madagascar Hissing Cockroaches

- Common test subject due to their drug efficacy
- Regrow

Action Potential
- Change in electrical potential of nerve cells
- Movement of ions across membrane (Na+, K+, Cl-)
- Displayed as noise



Introduction
Substances

- Caffeine and nicotine are both common stimulants

-  Caffeine: increased brain entropy, brain function and 

processing capacity (Chen et. Al)

- Nicotine: increase in neural and locomotor activity (Ksir et. 

al)

- Heavy commercial use



Introduction/ Method: SpikerBox
- Utilization of a part of the cockroach 
- Use a given electrode to measure changes in the voltage

- Focus on hairs
- Detecting the movement on the membrane



Question: Is Caffeine or Nicotine more effective at 
increasing Madagascar Hissing Cockroach neural 
activity?

Goal: To understand whether sugar or caffeine is 
better stimulator for Madagascar Hissing 
Cockroach neural activity

Research Question 
and Goal

Hypothesis: If we inject G. portentosa with 1 mL of 
caffeine and nicotine, then we can experimentally 
measure the action potential to determine which 
stimulant results in increased neural activity. 



Methodology
- Cold Water anesthetic
- 100 mM/ 100 ml of Caffeine and Nicotine in 

Water
- 1 ml injected into cockroaches
- 2 groups of three, one control 

- SpikerBox to measure and record changes
- Develop quantitative data to analyze



Results

- Wide range in action potentials



Conclusion/ Implications 
- Revise methodology
- Fail to reject the null hypothesis
- Inaccurate mathematical analysis 

measurements
- To small of a sample size

Possibilities
- Increase sample size
- More accurate programs
- Change concentrations 
- Change animal used



References
1. Chen, H., Wang, B., Li, G., Steele, J. R., Stayte, S., Vissel, B., Chan, Y. L., Yi, C., Saad, S., Machaalani, R., & Oliver, B. G. (2021). Brain health is 

independently impaired by E-vaping and high-fat diet. Brain, behavior, and immunity, 92, 57–66. https://doi.org/10.1016/j.bbi.2020.11.028

2. Preedy, Victor R., & Royal Society of Chemistry , publisher. (2012). Caffeine : chemistry, analysis, function and effects. RSC Pub.

https://doi.org/10.1016/j.bbi.2020.11.028

