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3:30-3:45 p.m. 
Effects of Bacopa monniera on cognitive function and working memory in 
Zebrafish (Danio rerio) 
Katie E. Farrell 
Faculty Advisor:  Lori McGrew, Ph.D. 
 
Cognitive function plays a critical role in life, especially in older adults when cognitive decline 
occurs and is related to a broad spectrum of age-related diseases such as dementia and 
Alzheimer’s disease. In order to improve our understanding of age-related changes in cognitive 
function, many studies use model organisms like zebrafish, Danio rerio. Zebrafish are 
vertebrates with extensive homology to humans including similarity in brain structure and 
biochemistry.  
 
Bacopa monniera is an herb that has been used in Ayurvedic medicine to improve memory and 
cognitive function. The current study was designed to examine the effects of Bacopa monniera 
on memory in zebrafish. In order to do this, zebrafish were divided into two groups: a control 
group and a group treated with Bacopa monniera, and then tested using a T-maze. The group 
being treated received the supplement daily for two weeks. The results showed improvement in 
memory navigating the T-maze when dosed with Bacopa monniera compared to control fish. 
These results indicate that Bacopa monniera can improve cognitive function in zebrafish.  It is 
interesting to speculate whether similar results would be seen in other organisms following 
Bacopa treatment. 
 
 
3:45- 4 p.m. 
Innate Versus Learned Response to Bacillus thuringiensis and Isoamyl 
Alcohol as Modeled by Olfactory Chemotaxis Response in Caenorhabditis 
elegans 
Matthew Heard 
Faculty Advisor:  Robert T. Grammer, Ph.D. 
 
Caenorhabditis elegans has been shown to exhibit innate positive chemotactic responses to 
chemicals as well as bacterial attractants. Caenorhabditis elegans can be classically conditioned 
with the coupling of starvation in the presence of the odorant and known attractant isoamyl 
alcohol.  The nematode learns to associate the isoamyl alcohol with starvation and deviates away 
from the chemical. Caenorhabditis elegans shows an innate, positive response to Bacillus 
thuringiensis. Through this method of conditioning, the strength of innate and learned responses 
can be compared.  In the presence of isoamyl alcohol and Bacillus thuringiensis, response to the 
mixture will reveal which stimulus induces a stronger chemotactic response. Nematodes were 
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expected to show a higher response to the isoamyl alcohol because the organism will have just 
been conditioned to show a negative response to one of the attractants.  Statistical analysis 
showed significant differences between conditioned and control worms. Analysis of C. elegans 
mutant strains for the AWA and AWC neurons was not able to determine if Bt is detected by one 
neuron. Each mutant accounted for half of the normal response to Bt. At least two odorants must 
be emitted that are picked up by the olfactory system. In the conditioning experiment, AWA 
should still function and movement toward Bt should be observed. However, it is not seen.  
Either all neurons are desensitized due to saturation in the alcohol, or the conditioned response is 
overcoming the innate response to Bt. Further research will need to be done in order to discern 
between the two possibilities. 
 
 
4-4:15 p.m. 
Study of Caffeine’s Neuroprotective effects on Caenorhabditis elegans treated 
with 6-hydroxydopamine.  
Justin Hughes 
Faculty Advisor: Nick Ragsdale, Ph.D. 
 
Dopamine nerve loss is understood to be the primary cause of Parkinson’s disease. Unfortunately 
the current treatments for Parkinson’s disease have many negative side effects. The model 
organism Caenorhabditis elegans has long been a model organism to study the disease. When 
looking at Parkinson’s disease in other mammals, such as rats, caffeine has been shown to have a 
neuroprotective effect on the loss of the dopaminergic nerves. Further, caffeine has been shown 
to be an antagonist to the adenosine receptor A2A, which is believed to play a key role in the 
degradation of dopamine nerves. This research examined the neuroprotective effects of caffeine 
on C. elegans treated with neurodegenerative chemical 6-OHDA. Nerve degradation was not 
achieved in nematode populations treated with 6-OHDA; therefore, the neuroprotective effects of 
caffeine were unable to be determined. Further research is needed and may lead to a better 
treatment and possible prevention to the onset of Parkinson’s disease. 
 
 
4:15-4:30 p.m. 
Effect of starvation on heart physiology of Anopheles gambiae 
Haley E. Ellison 
Faculty Advisors: C. Steven Murphree, Ph.D. and Julian F. Hillyer, Ph.D. (Vanderbilt) 
 
The insect circulatory system propels hemolymph and immune cells throughout the hemocoel. 
The primary organ responsible for driving hemolymph flow is the dorsal vessel, comprised of the 
thoracic aorta and the abdominal heart. Wave-like contractions of the heart propagate in both 
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anterograde and retrograde directions with anterograde contractions predominating. The 
objective of the study was to use intravital video imaging and biochemical assays to evaluate the 
effect of starvation on the heart of the mosquito, Anopheles gambiae.  Results show that 
mosquito heart rates decrease by 24 hours of starvation in comparison to water-fed and sucrose-
fed mosquitoes. Furthermore, starvation decreases the proportion of contractions and time spent 
propagating in the anterograde direction, but does not affect the frequency of heartbeat 
directional reversals. Quantitative comparison of protein, carbohydrate, and lipid levels for 
individual mosquitoes was also completed. Starvation after 24 hours had no effect on protein 
content; however, carbohydrate and lipid levels decreased in water-fed and starved mosquitoes.  
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