
Animal Sciences (100)
Project No. Student(s) Project Title
101T12  Niya Amba , Krisha Chichili The Effect of Red 40, Yellow 5, and Blue 1 on the Heart Rates of Palaemonetes 

paludosus
102X12  Anvitha Bandam The Effect of Vitamin D and Marine Collagen Pep de on Dendrobaena veneta

103X12  Sindhu Dhaveji The Effect of Lactobacillus acidophilus and Lactobacillus rhamnosus in the Gut 
Microbiome of the Apis mellifera when in Contact with Insec cide Imidacloprid

104X12  Aaron Dumke Territorial Behaviors Affected by Frequencies in Fiddler Crabs and Self Cloning 
Marmorkreb Crayfish

105T12  Shannon Davis, Kari Goldin The Effect of Eye Movement Desensi za on Reprocessing (EMDR) on Drosophilia 
melanogaster

106X12  Alexa Gyllensvaan Morphological Difference in Brain Structures in Celes al Navigators

107X12  Max Sullivan The Correla on of the Phenology of Pine Warblers and Differen al Grasshoppers

108X12  Tien Tran The effect of snail slime components on acne causing bacteria

Category Student Count: 10



101T12
Animal Sciences

100

LCPS RSEF OFFICIAL ABSTRACT - 2022
The Effect of Red 40, Yellow 5, and Blue 1 on the Heart Rates of Palaemonetes 
paludosus
 Niya Ambati, Krisha Chichili
Food dyes can be found in practically everything humans eat, from children's snacks to 
senior medicine. They've recently become a more common contaminant in freshwater 
ecosystems. This can be harmful to tiny freshwater organisms like Palaemonetes 
paludosus, which are important for the environment's future (ghost shrimp). Previous 
research has demonstrated that when dye is present in water, smaller organisms have 
difficulty breathing, resulting in a drop in heart rate. To imitate conditions where food dye 
is introduced into freshwater environments, we will add Red 40, Yellow 5, Blue 1, and 
Yellow 6 to various tanks. Then we'll see which dye has the most effect on the shrimps' 
heartbeats. The purpose of this experiment is to determine how harmful these pollutants 
can be. The purpose of this experiment is to see how harmful these chemicals can be and 
to raise awareness about freshwater contamination.

Potera, C. (2010, October). The artificial food Dye Blues. Environmental health 
perspectives. Retrieved October 22, 2021, from 
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2957945/.

Estes, P. S. (1986, April 8). Cardiovascular and respiratory responses of the ghost shrimp, 
Callianassa californiensis Dana, to the pesticide carbaryl and its hydrolytic product 1-
naphthol. Retrieved October 22, 2021, from 
https://ir.library.oregonstate.edu/downloads/3n2041927.

Hussain, S., Khan, N., Gul, S., Khan, S., & Khan, H. (2019, December 13). Contamination of 
water resources by food dyes and its removal technologies. IntechOpen. Retrieved 
October 22, 2021, from https://www.intechopen.com/chapters/70455.
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LCPS RSEF OFFICIAL ABSTRACT - 2022
The Effect of Vitamin D and Marine Collagen Peptide on Dendrobaena veneta
 Anvitha Bandam
Since skin is the outer layer of an organism's body that protects it from the environment, 
weakened wound healing could be threatening to the organism. This experiment shows the 
rate of healing of 80 Dendrobaena veneta using vitamin D, marine collagen peptides, the 
combination of both medicines, and no medicine (control group). The red nightcrawlers were 
used as a model organism to act as human skin for the experiment. A 0.5 centimeter incision 
was made, different medicines were spread, and the size of the wound was measured after 
seven days on 15 red nightcrawlers in each group. The use of marine collagen peptides 
resulted in the smallest wound length average after the seven days, while the use of vitamin 
D resulted in the biggest wound length average. The average values are 4.067 millimeters for 
vitamin D, 1.6 millimeters for marine collagen peptides, 2.4 millimeters for the combination, 
and 3.8 millimeters for the control group. The hypothesis that the combination of both 
medicines have a higher rate of healing is not supported because the marine collagen 
peptides had the greatest healing effect. The ANOVA test shows that the p-value is less than 
.00001, which means the null hypothesis is rejected and the data is statistically significant. 
The different medicines did influence the wound length. Further research for this experiment 
is to see whether any of these medicines have harmful effects on the red nightcrawlers.

Gonzalez, A., et al. (2016). Wound healing - A literature review. National Center for 
Biotechnology Information. Retrieved October 6, 2021, from 
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5087220/ 

Kurahashi, T., & Fujii, J. (2015). Roles of antioxidative enzymes in wound healing. MDPI. 
Retrieved October 6, 2021, from https://www.mdpi.com/2221-3759/3/2/57 

Munoz, N. (2018). Is there an association between vitamin D and wound healing? Wound 
Source. Retrieved October 18, 2021, from https://www.woundsource.com/blog/there-
association-between-vitamin-d-and-wound-healing
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LCPS RSEF OFFICIAL ABSTRACT - 2022
The Effect of Lactobacillus acidophilus and Lactobacillus rhamnosus in the Gut 
Microbiome of the Apis mellifera when in Contact with Insecticide Imidacloprid
 Sindhu Dhaveji
2.5 million bees were found dead in South Carolina after an imidacloprid spraying occurred to 
remove mosquitos containing the Zika virus. 50 million honey bees were found dead in Brazil 
after the government approved the use of imidacloprid and fipronil. Imidacloprid, is a common 
but controversial pesticide due to its neurotoxic nature. It works by suppressing the nervous 
system movements and causing an overdose in iron through binding to nicotinamide 
receptors in Honeybees (Apis mellifera). The gut microbiome is affected as Lactobacillus 
bacteria that induce immune responses are unable to metabolize, thus making the pollinator 
unable to fight any pathogenic or bacterial invasion. Lactobacillus acidophilus and 
Lactobacillus rhamnosus, two bacterias that exist in the gut microbiome, increase growth of 
lymphoid tissues to induce immune responses. The purpose of this research is to evaluate 
the effect of Lactobacillus variants on restoration of gut microbiome and ability to induce an 
immune response. Drosophila melanogaster will be used as a model organism for Apis 
mellifera as they have similar gut microbiomes with the same bacteria that promotes immune 
responses as well as the same circulatory system, giving them the same ability to metabolize. 
After two trials, a lower mortality rate of 50% was detected with Lactobacillus acidophilus 
compared to the 100% mortality rate of the control. However, the mortality for the fruit flies in 
the combined Lactobacillus acidophilus and Lactobacillus rhamnosus medium has been 
consistent with the control's mortality at 100%. Data collection is still ongoing using a larger 
sample size. 

Blum, J. E., Fischer, C. N., Miles, J., & Handelsman, J. (2013). Frequent replenishment 
sustains the beneficial microbiome of Drosophila melanogaster. MBio, 4(6), e00860-13.

Botta, A., Barra, N. G., Lam, N. H., Chow, S., Pantopoulos, K., Schertzer, J. D., & Sweeney, 
G. (2021). Iron Reshapes the Gut Microbiome and Host Metabolism. Journal of lipid and 
atherosclerosis, 10(2), 160–183. https://doi.org/10.12997/jla.2021.10.2.160 Imidacloprid 
activates ROS and causes mortality in honey bees (Apis mellifera) by inducing iron overload. 
(2021, December 25). ScienceDirect.

Fan X, Gaur U, Yang M. Intestinal Homeostasis and Longevity: Drosophila Gut Feeling. Adv 
Exp Med Biol. 2018;1086:157-168. doi: 10.1007/978-981-13-1117-8_10. PMID: 30232758.

I/We hereby certify that the above statements are correct and the information provided 
in the Abstract is the result of one year's research. I/We also attest that the above 
properly reflects my/our own work (digitally signed).



104X12
Animal Sciences

100

LCPS RSEF OFFICIAL ABSTRACT - 2022
Territorial Behaviors Affected by Frequencies in Fiddler Crabs and Self Cloning 
Marmorkreb Crayfish
 Aaron Dumke

There have been many studies that have been done both on humans and a wide 
variety of animals regarding frequencies. One main thing that can be shown from 
these studies was that there was a change in how the subject behaved. This project 
is meant to test how the territorial behavior of crayfish and fiddler crabs change when
a frequency is added.

This project consisted of multiple trials. The first for the crayfish was with only adding 
a second crayfish and introducing the frequency (100 hz, 500 hz, 1000 hz, 1500 hz, 
2000 hz); the second trial was conducted the same way except with the removal of 
the structure that the crayfish hid in. For the Fiddler Crabs the same trials will be 
performed when the second male grows larger.

When the crayfish were put in situations that they were likely to be territorial, they 
only fought when they felt threatened, not by just being in the tank (unlike the control 
trial without a frequency). While increasing the frequency (example found with 
500hz), the subjects looked as if they had increased levels of distress and fought 
when they felt threatened.  During this project, we have been unable to test the 
Fiddler Crabs due to the second male not having grown large enough to be used as 
a subject.

There were changes in how the crayfish acted around each other when a higher 
frequency was added. Which proved to make them more self protective rather than 
protective over the full tank.

https://brill.com/view/journals/beh/65/1-2/article-p182_20.xml

https://www.sciencedirect.com/science/article/pii/S0075951118301245

https://www.sciencedirect.com/science/article/pii/S0169534720301324

https://www.bsh.de/EN/TOPICS/Offshore/Environmental_assessments/Underwater_
sound/underwater_sound_node.html

https://www.nature.com/articles/d41586-018-01624-y
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LCPS RSEF OFFICIAL ABSTRACT - 2022
The Effect of Eye Movement Desensitization Reprocessing (EMDR) on Drosophilia 
melanogaster
 Shannon Davis, Kari Goldin

EMDR (Eye Movement Desensitization Reprocessing) reframes traumatic 
experiences to lessen their impact on the mind. Developed in the late 1980s, 
EMDR is a somewhat new and unproven therapy. While a patient focuses on 
a light that moves back and forth, an EMDR-certified professional guides the 
patient verbally through a trauma. EMDR assists the brain to reprocess 
unstable memories, and has been proven effective in treating trauma and 
PTSD. Increasing EMDR’s use will be a great, therapeutic benefit to the 
public. 

In humans, PTSD greatly impacts the hippocampus, amygdala, and medial 
prefrontal cortex. While Drosophila melanogaster are anatomically different, 
PTSD affects their behavior similar to humans. Using multiple Drosophila 
melanogaster groups, the experiment will either prove or disprove the positive 
impact of EMDR. Four groups of Drosophila melanogaster will be exposed to 
different stimuli as follows: Group 1 will be provided sugar water but no 
EMDR; Group 2 will be provided sugar water and EMDR; Group 3 will be 
provided lavender (a scent that Drosophila melanogaster avoid due to the 
chemical, Linalool, which has a pungent smell) and then sugar water and no 
EMDR; Group 4 will be provided lavender, then treated with sugar water and 
EMDR. Each test will run for approximately 10 minutes giving Drosophila 
melanogaster time to adjust to the stimuli. There will be 15 trials/per 
stimulus. Attraction and avoidance are two behaviors that will be tested, 
which will help conclude if the Drosophila melanogaster is affected positively, 
negatively, or not at all by the EMDR. 

Christie, K. W., Sivan-Loukianova, E., Smith, W. C., Aldrich, B. T., Schon, M. 
A., Roy, M., Lear, 

An introduction to fruit flies. The Berg Lab. (2017, July 11). Retrieved 
September 20, 2021, from 
https://depts.washington.edu/cberglab/wordpress/outreach/an-introduction-to-
fruit-flies/. 

Masterson, A. (2021, March 30). Fruit flies show ptsd. Cosmos Magazine. 
Retrieved September 20, 2021, from https://cosmosmagazine.com/science/bi
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LCPS RSEF OFFICIAL ABSTRACT - 2022
Morphological Difference in Brain Structures in Celestial Navigators
 Alexa Gyllensvaan
Migration is essential to the survival of many organisms. Every year, animals such as 
butterflies and birds migrate south to escape the cold. Why this happens or how it occurs 
remains subject of great scientific interest. The brains of these particular celestial migrators 
are complex and play a critical role in assisting these animals in travel based solely on the 
sun, moon and stars. The purpose of this research was to analyze brain morphology in 
animals who navigate while using the stars, sun, or moon to determine whether these brains 
differ from those who do not navigate with the stars, sun, or moon. Comparisons of the size 
of the particular portion of the brain which is used to control navigation was analyzed in order 
to determine whether the size of the brain and specific brain structure which influences 
navigation played a significant role in the ability to do so. Statistical analysis compared the 
percentage of the brain the navigational portion took up in relation to the brainstem in both 
celestial navigators and non-celestial navigators. Although statistical analysis indicated that 
there was not a significant difference in the area the structures took up in the brain, these 
structures took up an average of 14% more area in celestial navigators versus non-celestial 
navigators. This could be because the brain portions being compared in both celestial and 
non-celestial weren’t the same. Analysis of the size of the brain of these navigators will 
provide greater understanding of the role these structures play in navigation.  

Bockhorst T. 2015. Compass Cells in the Brain of an Insect are Sensitive to Novel Events in 
the Visual World. Available online at: 
https://www.researchgate.net/publication/285733876_Compass_Cells_in_the_Bra
in_of_an_Insect_Are_Sensitive_to_Novel_Events_in_the_Visual_World

Do butterflies migrate? Where do they go?. 2021. Available online at: 
https://www.thebutterflysite.com/butterfly-migration.shtml

Gruber, Kneissl, Probst, and Akos Pakozdy. 2019. Delineation of the Feline Hippocampal 
Formation: A Comparison of Magnetic Resonance Images With Anatomic Slices. Available 
online at: https://www.frontiersin.org/articles/10.3389/fvets.2019.00358/full
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LCPS RSEF OFFICIAL ABSTRACT - 2022
The Correlation of the Phenology of Pine Warblers and Differential Grasshoppers
 Max Sullivan

Our generation faces a huge problem in our future: the effects of climate change. If we 
wish to help mitigate what damage global warming is doing, we must first see what 
damage is being done in the first place. Migratory birds are great organisms to study the 
effects of climate change because they give a lens into how temperature changes across 
large regions affect the survival of a species (Climate Change Resource Center). This 
means birds also help focus on its effects on ecosystems. The purpose of this study is to 
determine how the dependent variables, the month of arrival of the Pine Warbler 
(Setophaga pinus) and the Differential Grasshopper (Melanoplus differentialis) are affected 
by the independent variable or the number of years from 2010 until 2021. Because global 
temperatures were continually rising in those years (Lindsy and Dahlman, 2021) we can 
associate an increase in one year with increases in global average temperature. It was 
expected that the Pine Warbler's month of first arrival would remain the same due to its 
photoperiodic response while the date of arrival of the Differential Grasshopper would 
shorten due to its temperature-based date of arrival(Jones & Cresswell, 2010). This, 
however, is not what we saw. In fact, it is difficult to assign any significant correlation 
between years passed and time of arrival. It is, thus, important that more people submit 
naturalist data consistently to one reliable data source as this would allow for greater fine-
grained research in climate zoology.
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LCPS RSEF OFFICIAL ABSTRACT - 2022
The effect of snail slime components on acne causing bacteria
 Tien Tran
The experiment was conducted to determine the efficacy of antibacterial substances found in snail 
slime on Staphylococcus epidermidis.  The results are to be used in order to find more natural 
ingredients for skin care products and make them more available to all demographics.  The 
experiment tests 50% Glycolic acid and 2% Allantoin solutions on Staphylococcus epidermidis 
through zone of inhibition.  Results over a week concluded that Glycolic acid had a very high zone 
of inhibition as well as completely inhibiting bacterial growth.  Allantoin had very small or no zones 
of inhibition.  Average zones of inhibition include 2512.2 mm2 for Glycolic acid and 122.2 mm2 for 
Allantoin.  The hypothesis that the snail slime components would inhibit bacterial growth was 
supported by the results.  A t-test rejected the null hypothesis with the data being extremely 
significant.  Whether Glycolic acid or Allantoin was used changed the zone of inhibition making it 
large or small.  The control group, water, had no effect on the bacterial growth and no zone of 
inhibition.  The data showed that a higher percentage of Allantoin may prove useful in long term 
skin care and Glycolic acid in percentages 20%-70% is useful for short term skin clearing.  Errors 
in the experiment include inexperience in plating bacteria, introduction of a mold/bacteria other 
than Staphylococcus epidermidis in certain plates.  Further testing and research could prove 
Allantoin to be more effective at a higher concentration.  Other components of snail slime could 
also be used such as collagen and elastin.

Adikwu, M. U., & Nnamani, P. O. (2005). Some physiological and toxicological properties of snail 
mucin extracted from Archachatina marginata. Bio-Research, 3(2), 1-6.

Cowie, R. H. (2001). Can snails ever be effective and safe biocontrol agents?. International 
Journal of pest management, 47(1), 23-40.

Eady, E. A., Gloor, M., & Leyden, J. J. (2003). Propionibacterium acnes resistance: a worldwide 
problem. Dermatology, 206(1), 54-56.
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