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LCPS RSEF OFFICIAL ABSTRACT - 2022
The Effects of Immunosuppressants on the Cerebrum of Drosophila melanogaster
 Tanmayi Alaparti, Catherine Engel
As society is moving towards using more immunosuppressants for post-operational care 
after transplants, the long-term effects of these drugs have been questioned, as prolonged 
use can potentially cause long-term memory and learning impairments. The purpose of 
this study is to investigate the long term effects the different classes of 
immunosuppressants have to ensure such medication is not exacerbating patients’ 
learning and memory. To investigate the effects of immunosuppressants on the human 
brain, fruit flies (Drosophila melanogaster) were used due to the similarities in brain 
structure between humans and flies. A drug from each of the classes of 
immunosuppressants was chosen to understand if one class had more significant effects 
than the other. These drugs include Prednisone (Steroid), Azathioprine (Antiproliferative 
agents), and Cyclosporin A (Calcineurin Inhibitors). The flies were initially put in the maze 
and timed. They then ingested the medication through cantaloupe and were run through 
the maze again. The findings showed differences in time between the flies that ingested 
different medications. Azathioprine showed the greatest effect on completion time. The 
implications of these findings show that immunosuppressants do have minor detrimental 
effects on learning and memory, which suggests that the usage of immunosuppressants 
should be limited or alternatives should be researched. Further study and research is 
needed to solidify whether it was the medication that was a limiting factor on the flies’ 
minds and if azathioprine has adverse effects in humans versus flies. Regardless, 
immunosuppressants do possess the ability to impair the mind which requires further 
study.

Benetoli, A., Dutra, A. M., Paganelli, R. A., Senda, D. M., Franzin, S., & Milani, H. (2007, July 
10). Tacrolimus (FK506) reduces hippocampal damage but fails to prevent learning and 
memory deficits after transient, global cerebral ischemia in rats. Pharmacology 
Biochemistry and Behavior. Retrieved October 22, 2021, from 
https://www.sciencedirect.com/science/article/abs/pii/S0091305707002110.

Biography. Zhisheng Yan - George Mason University. (n.d.). Retrieved October 22, 2021, 
from https://mason.gmu.edu/~zyan4/index.html.

Heits, N. , Keserovic, D. , Mund, N. , Ehmke, N. , Bernsmeier, A. , Hendricks, A. , Gunther, R. 
, Witt, K. , Becker, T. & Braun, F. (2017). Cognitive Evaluation in Liver Transplant Patients 
Under Calcineurin Inhibitor Maintenance Therapy. Transplantation Direct, 3 (4), e146. doi: 
10.1097/TXD.0000000000000658.

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).
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LCPS RSEF OFFICIAL ABSTRACT - 2022
The Effect of Alternanthera sessilis on Promoting the Growth of the Probiotic 
Clostridium butyricum
 Divya Spurthi Amancherla
About 70% of the immune system is present in the diverse gut microbiota and research 
shows that most diseases are linked to an unhealthy gut. Clostridium butyricum is a probiotic 
that converts dietary fiber into butyrate, which aids in reducing inflammation, regulating blood 
sugar levels, improving sleep and memory, prompting serotonin release, and strengthening 
the gut barrier. Alternanthera sessilis is a perennial plant that has been used as herbal 
medicine in many African and Asian countries for years because of its phytochemical 
properties. The purpose of this research is to determine if an herbal infusion of Alternanthera 
sessilis will increase the levels of the Clostridium butyricum in the gut. To test this, an herbal 
infusion was prepared through maceration where the extraction solvent methanol was poured 
over coarsely powdered leaves of A.sessilis and this process occurred over 4 hours. Then, 
C.butyricum was cultured in 20 test tubes containing TS broth medium and distilled water to 
act as the control group while the herbal infusion of A.sessilis was added in addition to the TS 
broth medium for 20 test tubes to act as the experimental group. Both groups were incubated 
in an anaerobic environment. After 7 days, spectrophotometry was used to determine the 
difference between the control and experimental groups based on the absorbance rate. Data 
collection is ongoing.

Abubakar, A. R., & Haque, M. (2020). Preparation of Medicinal Plants: Basic Extraction and 
Fractionation Procedures for Experimental Purposes. Retrieved from 
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7398001/

Measurement of bacterial growth using UV spectrophotometer - Online Biology Notes. 
(2022). Retrieved 10 February 2022, from https://www.onlinebiologynotes.com/measurement-
of-bacterial-growth-using-uv-spectrophotometer/

What is Clostridium Butyricum?. (2022). Retrieved 14 February 2022, from 
https://pendulumlife.com/blogs/news/what-is-clostridium-butyricum
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LCPS RSEF OFFICIAL ABSTRACT - 2022
The Effect of Saffron (Crocus sativus) on Locomotion in Huntington's Disease Using 
Drosophila Model
 Barzin Badiee
Huntington’s is a rare hereditary disease caused by the breakdown of nerve cells primarily in 
the basal ganglia, resulting in cognitive, psychiatric, and locomotive impairment. Currently, 
there are no cures for this polyglutamine disease, and there exist therapeutic methods and 
certain drugs which work to suppress the jerky movements of patients. There has been a 
significant amount of research on the effects of saffron, a spice derived from the flower 
Crocus sativus, on neurological diseases, and its constituents- crocin, crocetin, and safranal- 
have shown antioxidant, anti-inflammatory, and antidepressant properties. However, there 
has been a lack of research on saffron’s effects on Huntington’s. This study investigated the 
effects of saffron on Huntington’s disease using Drosophila melanogaster with mutant HTT 
gene to model Huntington’s. Specifically, this in vivo study looked at saffron’s effects on 
locomotion and examined whether it could improve locomotion in third instar larvae. It was 
hypothesized that saffron would reduce the motor defects, which would be demonstrated 
through an increase in distance traveled and speed. GAL4 and UAS Drosophila were 
crossed so that the progeny would express Huntington’s symptoms. Third instar larvae were 
put in a saffron solution prior to being tested in a petri dish for improved locomotion. Two 
controls, one mutant group without exposure to saffron, and one non-mutant group, were 
also tested. Results could provide insight into another possible treatment for Huntington’s
and could help advance future research in Huntington’s and other neurodegenerative 
diseases.

Khazdair MR, Boskabady MH, Hosseini M, Rezaee R, Tsatsakis AM. (2015). The effects of 
Crocus sativus (saffron) and its constituents on nervous system: A review. Avicenna J 
Phytomed, 5 (5): 376-391. 

Medicine Plus: HTT gene. (2020, August 18). Retrieved October 25, 2021, from 
https://medlineplus.gov/genetics/gene/htt/#resources.

Nichols, C. D., Becnel, J., & Pandey, U. B. (2012). Methods to assay Drosophila behavior. 
Journal of visualized experiments : JoVE, (61), 3795. https://doi.org/10.3791/3795
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LCPS RSEF OFFICIAL ABSTRACT - 2022
Factors linked to Crohn's Disease and the formation of Colorectal Cancer
 Neha Bhusarapu

As colorectal cancer is the third leading cause of cancer-related deaths in 
men and in women in the United States and the second most common cause 
of cancer deaths when combined, it's expected to cause nearly 52,980 
deaths during 2021 (cancer.org, 2021). The death rate from this form of 
cancer has been dropping in both men and women for several decades. One 
reason for this is that treatments have improved including the fact that 
colorectal polyps are now being found more often by screening, such as 
colonoscopies, and removed before they can develop into cancers. As a 
result, there are now more than 1.5 million survivors of colorectal cancer in 
the United States. However, the deaths from colorectal cancer among people 
younger than 55 have increased 1% per year from 2008 to 2017 (cancer.org, 
2021). In addition, people with inflammatory bowel diseases, such as Crohn's 
disease, are at an increased risk of developing colon cancer as the 
inflammation predisposes to the development of tumors. In fact, in a recent 
meta-analysis from October of 2020, it was shown that about 3% of people 
who've been living with Crohn's for 10 years developed colon cancer; that 
number rose to approximately 8% for those who had Crohn's for 30 years. 
Additionally, as stated by the Crohn’s Colitis Foundation a patient with 
Crohn’s directly affecting the colon is more likely to develop colorectal cancer 
with signs of colon inflammation. Crohn's disease, a type of inflammatory 
bowel disease, causes inflammation in the digestive tract, which can spread 
to deeper layers of the bowel. It can be present in various areas of the 
digestive tract for different people. Current treatments include therapies to 
reduce symptoms as there is no known cure for the disease (Mayo Clinic, 
2020).

This project will be focused on examining this relationship between Crohn’s
disease and colon cancer. As Crohn’s disease is a relatively new topic with 
limited research, it is crucial to have a better understanding of this connection 
and prevent it from spreading. My research will focus on external factors that 
may influence the development of colon cancer from patients with Crohn’s
disease. These variables may include environment, climate, habits of the 
patient, family history, etc. This variety can be used to show that multiple 
external factors can lead to colon cancer in patients with Crohn’s disease; 
therefore not limiting it to family history and pre-existing conditions as the onl
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).
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LCPS RSEF OFFICIAL ABSTRACT - 2022
The Effects of Radiofrequency Radiation on E. Coli Bacteria and Its Relative Effects 
on Cellular Health
 Lucas Billington
In modern times, the world revolves around technology. New developments in
electronics mean people are at risk of exposure to electromagnetic radiation. 
Due to its constant development, the electronics industry is only promoting 
the increase of electromagnetic forces around us. Soon, we will have 
hundreds of devices communicating via radiowaves and producing non-
ionizing radiation around us. Currently, this lab experiment is exploring the 
possibility that common household electronics might disrupt cellular 
processes in humans. Although it would be unethical to conduct this sort of 
experiment on humans, these ideas can be applied to experiments with 
smaller organisms such as bacteria. Therefore, the subject of this experiment 
is how the radiation associated with emitting radiofrequency waves can 
negatively impact E. Coli bacteria and its growth. Specifically, the experiment 
uses a radio wave generator to simulate the effects of devices such as cell 
phones, wifi routers, etc. After measuring cultures of E. Coli at different 
distances from the active function generator, It was observed that the closer 
they were to the generator, the less cultures of bacteria grew. Therefore, 
although it does not directly impact genetic material similarly to ionizing 
radiation, sources of non ionizing radiation can impede cellular activity.

Moradi, M., Naghdi, N., Hemmati, H., Asadi-Samani, M., & Bahmani, M. 
(2016, May 25). Effects of the effect of Ultra high frequency mobile phone 
radiation on human health. Electronic physician. Retrieved November 17, 
2021, from https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4930268/.

World Health Organization. (2016, August 4). Radiation: Electromagnetic 
fields. World Health Organization. Retrieved November 17, 2021, from 
https://www.who.int/news-room/questions-and-answers/item/radiation-
electromagnetic-fields.

Kozono, D. (2019, July 15). Does WIFI exposure lead to cancer?: Dana-
Farber Cancer Institute. Dana. Retrieved November 17, 2021, from 
https://blog.dana-farber.org/insight/2019/07/does-wifi-exposure-lead-to-
cancer/.

Center for Devices and Radiological Health. (n.d.). Do cell phones pose a 
health hazard? U.S. Food and Drug Administration. Retrieved November 17, 
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 
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LCPS RSEF OFFICIAL ABSTRACT - 2022
The Relationship Between Food Additives and Inflammatory Bowel Disease (IBD)
 Taylor Clarke, Gina Gabrielli
 

There have been various concerns regarding how food additives affect human intestinal 
health. These suspicions elicited studies on the correlations between food preservatives and 
Inflammatory Bowel Disease (IBD) (1). IBD refers to two diseases: Ulcerative Colitis, and 
Crohn’s Disease. These diseases deteriorate the gut’s mucosal lining but differ in locations 
and inflammatory appearances (1). Additionally, the food manufacturing market has grown 
over time, incorporating more food additives such as carrageenan, titanium dioxide, 
maltodextrin, sucralose, and carboxymethyl cellulose. In this study, the relationship between 
each additive and IBD is observed through data collection and analysis of the additive’s sales 
and production market, and research from developed studies. Since this study is produced 
through online data, if any of the sources involved in the development of this study are 
untrue, the results could be skewed. 

Although data analysis is still ongoing, based on preliminary analysis and other studies (2), it 
is hypothesized that the additives will have a link to IBD. For instance, the outlook of 
preliminary data on maltodextrin suggests a positive relationship with IBD. IBD can lead to 
life-threatening complications which further emphasizes why this study could be beneficial. If 
further studies find conclusive evidence that any of the additives factors into IBD, it can be 
properly evaluated for its human health safety.

 
 
 
 
 
 “Learn All about Inflammatory Bowel Disease.” Gastrointestinal Society, 8 Dec. 2021, 
https://badgut.org/information-centre/a-z-digestive-topics/inflammatory-bowel-disease/.

Martino, John Vincent et al. “The Role of Carrageenan and Carboxymethylcellulose in the 
Development of Intestinal Inflammation.” Frontiers in pediatrics vol. 5 96. 1 May. 2017, 
doi:10.3389/fped.2017.00096

Food Additives, the Gut Microbiota, and Inflammatory Bowel ... practicalgastro.com/wp-
content/uploads/2019/07/Food-Additives-Gut-Microbiota-Inflammatory-Bowel-Disease-
Interpreting-Interplay.pdf.
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LCPS RSEF OFFICIAL ABSTRACT - 2022
Does Extended Exposure to Feminine Hygiene Products Lead to Chemical Build up 
Over Time?
 Delilah DeMark, Gwyneth McGrath
Throughout history feminine hygiene products have been a neglected aspect of women's 
health. Our project aimed to discover a connection between the levels of toxins in these 
products to diseases women of the world suffer on a daily basis. We are focusing on a 
specific area of toxins (metals, which include Nickel, Copper, and Chromium), due to the 
variety found in tampons. To obtain our data we conducted an experiment involving various 
solutions, heated water baths, feminine hygiene products and our method of testing. We 
heated our solutions (water, sodium hydroxide, etc.) and feminine hygiene products to body 
temperature (37º C) in a beaker submerged in the water bath. After being heated for 6 hours 
(average time a typical feminine hygiene product remains in the body) we extracted the 
product and bottled the heated substance for testing. We used a Spectronic 20, water testing 
strips, and other processes to retrieve data. Specifically, using a Spectronic 20 we will test 
the solutions for Nickel, Copper, and Chromium. Each ionic compound causes the specific 
metal ions to precipitate from the tampons. With our new data on the micro chemicals we 
used a regression analysis formula to determine the levels of these chemicals overtime in the 
body. These chemicals cause oxidative stress, and chromium specifically interacts directly 
with DNA, possibly leading to long term illness such as immunosuppression. This research is 
relevant for us as women, and more than that, 49.6% of the world's population. 

Permenter, M. G., Lewis, J. A., & Jackson, D. A. (2011). Exposure to nickel, 
chromium, or cadmium causes distinct changes in the gene expression 
patterns of a rat liver derived cell line. PloS one. Retrieved February 8, 2022, 
from https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3218028/ 

Lin, N., Ding, N., Meza-Wilson, E., Manuradha Devasurendra, A., Godwin, C., 
Kyun Park, S., & Batterman, S. (2020, November). Volatile organic 
compounds in feminine hygiene products sold in the US market: A survey of 
products and health risks. Environment international. Retrieved September 
21, 2021, from https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7958867/.

The issues. Women's Voices for the Earth. (2020, January 7). Retrieved 
September 21, 2021, from https://www.womensvoices.org/the-issues/.
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LCPS RSEF OFFICIAL ABSTRACT - 2022
Effect of odorants on memory in Drosophila utilizing Drosophila Y-Maze
 Kushal Dondeti
Studies of olfactory learning in Drosophila can provide key insight into assisting learning 
and memory retention in patients with Alzheimer’s Disease. Alzheimer's Disease is a 
neurological disorder that causes dementia in the brain when clumps of beta-amyloid and 
tau form. These clumps cause memory loss and damage brain tissue, so finding an 
effective method to break down the clumps or reduce its effects is an effective treatment 
option. Specifically, odors can have a large effect on the processes of emotion and 
memory because the anatomy of the brain allows olfactory signals to get to the area of the 
brain vital for emotion and memory processes very quickly. Chemical signals are often 
important for certain animals to survive and include escaping danger, finding food, and 
communicating. The Drosophila species are especially good for testing using olfactory 
learning because they produce quantifiable and reliable measures of learning/memory and 
the olfactory system in Drosophila are analogous in function to that of mammals. In order 
to learn how Drosophila can learn and remember information about changes in their 
environment, the Drosophila Y-Maze device was used. Here, we introduce Drosophila 
models to different odors utilizing the Y-Maze to determine whether a certain odor can 
improve memory and study the impact of odorants on Drosophila response. 

Choi, U., & Wang, H. (2021, May 18). Presynaptic coupling by electrical synapses 
coordinates a rhythmic behavior by synchronizing the activities of a neuron pair. PNAS. 
Retrieved November 23, 2021, from https://www.pnas.org/content/118/20/e2022599118.

Home. Welcome! You have discovered Black Jungle Exotics - The Natural Choice!! (n.d.). 
Retrieved November 23, 2021, from https://www.blackjungleterrariumsupply.com/Fruit-
Flies-Feeding-Tips_ep_72.html.

van Dijk KR;Scheltens P;Luijpen MW;Sergeant JA;Scherder EJ; (n.d.). Peripheral electrical 
stimulation in alzheimer's disease. Dementia and geriatric cognitive disorders. Retrieved 
November 23, 2021, from https://pubmed.ncbi.nlm.nih.gov/15802911/.
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LCPS RSEF OFFICIAL ABSTRACT - 2022
Carrageenan Effects on Nitrate Reduction in Lactobacillus in Relationship to 
Inflammatory Bowel Disease
 Falzah Farooq
Inflammatory bowel disease is a chronic autoimmune condition that affects people of all ages 
and genders. How dietary factors affect the microbiota of the gut which cause autoimmune 
diseases is still being discovered. However, with the increase of food additives and 
preservatives in diets, gut health has been severely affected. Lactobacillus, a bacterium 
which plays a role in homeostasis and protection in patients with inflammatory bowel disease 
by breaking down nitrates. This research endeavored to determine the effects of carrageenan
in preserving high nitrate concentrations which lead to gut inflammation. Lactobacillus 
cultures containing a nitrate source subjected to carrageenan were cultured for a period of six
days. Non-treated cultures served as a control. Nitrate concentrations were monitored and 
via statistical analysis it was determined that carrageenan significantly inhibited nitrate 
breakdown by Lactobacillus which would allow it to inflame the intestines. Further research 
would involve using different types of preservatives to determine their effects on other 
bacterial species in the gut to understand their impact on the severity of inflammatory bowel 
disease. Whether preservatives decrease or make no significant change to nitrate production 
will help to inform the extent to which the preservatives in food affect gut health in relation to 
inflammatory bowel disease. 

Bull, M. J., & Plummer, N. T. (2014, December). Part 1: The human gut microbiome in health 
and disease. Integrative medicine (Encinitas, Calif.). Available online at: 
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4566439/

Chassaing, B., Koren, O., Goodrich, J. K., Poole, A. C., Srinivasan, S., Ley, R. E., & Gewirtz, 
A. T. (2015, March 5). Dietary emulsifiers impact the mouse gut microbiota promoting colitis 
and metabolic syndrome. Nature. Available online at: 
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4910713/

Laudisi, F., Stolfi, C., & Monteleone, G. (2019, October 1). Impact of food additives on gut 
homeostasis. Nutrients.Available online at: 
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6835893/
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LCPS RSEF OFFICIAL ABSTRACT - 2022
How the Accumulation of Protein Alpha-Synuclein in Parkinson's Disease is Affected 
by Different Natural Compounds
 Madison Grove
Parkinson's Disease affects thousands of people every year. Some underlying causes of the 
disease include oxidative and inflammatory stress on neurons. There have been anti-
inflammatory and antioxidative drugs made to treat the disease(levodopa), which are hard to 
obtain for people without medical insurance. My project will be exploring more affordable and 
natural ways to treat these causes of the disease. The anti-inflammatory and antioxidative 
natural compounds that I will be testing in a model of Parkinson's disease include Caffeine, 
Curcumin, Nicotinamide, Mellisa Officinalis, 6-Shogaol. Some of these compounds, including 
nicotinamide and curcumin,  have already shown benefits in reducing oxidative and 
inflammatory stress in Parkinson's disease and have shown to be better at treating the 
disease than prescription drugs(levodopa). The previous findings are very significant because
they show that natural compounds can treat the disease, providing a more available and 
cheaper treatment option. My research project will explore other compounds that will 
potentially have even more success at treating the disease than Nicotinamide and curcumin 
reducing the inflammation and oxidative stress in the Parkinson's model. I have not yet been 
able to collect data. 

Hald, A., & Lotharius, J. (2005, March 03). Oxidative stress and inflammation in parkinson's 
disease: Is there a causal link? Retrieved February 10, 2022, from 
https://www.sciencedirect.com/science/article/pii/S0014488605000361?
casa_token=8kXe4yyP1xUAAAAA
%3Abul8ID8elKlRAD0n1x0KAxyozU0Fc0mFs9S3UJyHm2rr8qXzFTsG-
PFQ1klkulANQFLD5fjJFgea

Lee, J., Mehrotra, I., & Mehrotra, R. (2018). Effect of natural compounds curcumin and 
nicotinamide on &alpha;-synuclein accumulation in a C. elegans model of parkinson's 
disease: Journal of Emerging Investigators. Retrieved February 10, 2022, from 
https://emerginginvestigators.org/articles/effect-of-natural-compounds-curcumin-and-
nicotinamide-on-synuclein-accumulation-in-a-c-elegans-model-of-parkinson-s-disease

Park, H., & Ellis, A. (2020, July 1). Dietary antioxidants and parkinson's disease. Retrieved 
February 10, 2022, from https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7402163/
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LCPS RSEF OFFICIAL ABSTRACT - 2022
The Use of CBD-Alginate Spherification Treatment on Hip Transplant Biofilm 
Infections
 Aaron Haak
In orthopedic hip replacements, prosthetic joint infections (PJI) affect approximately 1% of all 
surgeries annually. This occurs due to the formation of biofilms by bacteria such as 
Staphylococcus and Escherichia. coli. The purpose of this research was to explore a new 
method of treating Staphylococcus epidermidis biofilms through the use of CBD oil 
spherification. Staphylococcus epidermidis biofilms were grown on sheets of medical-grade 
stainless steel. Spheres were created by dropping sodium alginate into calcium chloride and 
CBD oil was injected into the spheres. Half of the spheres were placed on the infected metal 
and the other half placed in Petri dishes plated with Staphylococcus to test whether the 
spheres would deliver the CBD oil and kill the bacteria. After 48 hours, zones of inhibition 
were measured averaging 2.1 centimeters in diameter. After 24 hours, treated metal was 
swabbed and cultured and those treated with the oil displayed less bacterial growth than the 
untreated plates, thus indicating that the sphere was effective in delivering the CBD oil 
resulting in less bacterial growth. This research indicates that spherification may be a novel 
way to pack incisions to prevent infection following surgery and that CBD oil possesses 
antimicrobial properties. While zones of inhibition were small, increasing the concentration of 
CBD oil may provide greater bacterial death. By packing the area of a joint replacement with 
these spheres at the time of surgery, the body would be able to absorb the nontoxic spheres 
and either prevent or treat any infection. 

Bennacef C., S. Desobry-Banon, L. Probst, and S. Desobry 2021 Advances on alginate use 
for spherification to encapsulate biomolecules . Available online at 
https://www.sciencedirect.com/science/article/abs/pii/S0268005X21001983

Blaskovich, M.A.T., A.M. Kavanagh, A.G. Elliott, et al. 2021 The antimicrobial potential of 
cannabidiol. Commun Biol Available online at https://doi.org/10.1038/s42003-020-01530-y 

Gbejuade H., A.M. Lovering, and J.C. Webb 2015 The role of microbial biofilms in prosthetic 
joint infections. Available online at https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4404764/
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The Effect of Common Drugs on the Heart Rate of Daphnia magna
 Vikas Kancharla, Adnaan Yasser
The following study investigates the effect of readily available drugs, such as 
caffeine, allergy medication, sleep supplements, and cold medication on 
heart rate (BPM). The organism used to determine this data was Daphnia 
Magna,a small planktonic crustacean that belongs to the subclass 
Phyllopoda. The study exposed these organisms to these drugs for various 
time intervals (10 minutes, 20 minutes, etc.) and then manually calculated the 
heart rate using a light percisision microscope. Based on what has been 
obtained so far through the study, we have been able to analyze the heart 
rate of the daphnia magna in different conditions. With regular feeding 
intervals, the organism had a regular BPM rate of 121. With the doxylamine, 
we found the heart rate to be slightly higher, at 144, possibly because of the 
effect of the active ingredients within the sample. Lastly, with the 
dipenhydramine, we found the estimated heart rate to be approximately 198. 
This change in BPM shows us that at this point of the study, the method used 
to force the culture to obtain the drug is working, as there is a major alteration 
in BPM shown. Our conclusion within this data is that diphenyhydramine and 
doxylamine found in simply sleep and NyQuil, increases the heart rate at a 
beginning stage, and a similar effect can be found in caffeine as well. These 
findings can then be extended to that of the human body, and a study 
publishing them will better highlight the ways these medications can affect 
patients with pre existing heart conditions.

Villegas-Navarro, A., Rosas-L, E., & Reyes, J. L. (2003). The Heart of 
Daphnia magna: Effects of Four Cardioactive Drugs. 
Comparative Biochemistry and Physiology Part C: Toxicology & 
Pharmacology. 136(2): 127.

Stringer, Janet L. and Rang, Humphrey P.. "cardiovascular drug". 
Encyclopedia Britannica, 25 Jul. 2019, 
https://www.britannica.com/science/cardiovascular-drug. Accessed 2 
December 2021.

Gilbert, D. G., Robinson, J. H., Chamberlin, C. L., & Spielberger, C. D. (1989).
Effects of smoking/nicotine on anxiety, heart rate, and lateralization of EEG 
during a stressful movie. Psychophysiology. 26(3): 311-320.
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Does the amount of fish consumption affect multiple sclerosis prevalence?
 Shivang Kulkarni
Multiple sclerosis is an autoimmune disorder where the myelin sheaths of neurons in 
the CNS is eaten away by the immune system. Multiple sclerosis has no known 
cause, but it is thought to be a combination of genetic predisposition and a trigger in 
the form of an environmental factor. One of the environmental factors thought to 
have a correlation with multiple sclerosis development is a vitamin D deficiency and 
vitamin C deficiency. Both these vitamins are found in fish, so the amount of fish 
consumed could possibly affect multiple sclerosis development. To test this, I 
compared fish consumption to multiple sclerosis prevalence. This data was graphed 
and a standard linear regression curve with R2 values were determined. If there is a 
correlation I would hope for people who have a higher risk of developing multiple 
sclerosis to add more fish to their diet to try to prevent multiple sclerosis 
development.

Walton, C., King, R., Rechtman, L., Kaye, W., Leray, E., Marrie, R. A., Robertson, N.,
La Rocca, N., Uitdehaag, B., van der Mei, I., Wallin, M., Helme, A., Angood Napier, 
C., Rijke, N., & Baneke, P. (2020). Rising prevalence of multiple sclerosis worldwide: 
Insights from the Atlas of MS, third edition. Multiple sclerosis (Houndmills, 
Basingstoke, England), 26(14), 1816–1821. 
https://doi.org/10.1177/1352458520970841

Fish and seafood consumption per capita. Our World in Data. (2017). Retrieved 
February 23, 2022, from https://ourworldindata.org/grapher/fish-and-seafood-
consumption-per-capita?time=latest&country= 

Shahbandeh, M. (2019, July 26). Global fish consumption per capita by region 2019.
Statista. Retrieved February 23, 2022, from 
https://www.statista.com/statistics/1026312/global-fish-consumption-by-region/
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The Correlation of Dietary Amino Acid Uptake and Depression.
 Cameron Chua, Zach Lowe
 
Depression is a very common illness in the world, with approximately 280 million individuals 
afflicted worldwide. The study examined if dietary practices would lead to significant 
combatting of depressive symptoms and to investigate the replacement of traditional drugs 
with diet based supplements to alleviate the negative symptoms associated with 
antidepressants. The study used Drosophila melanogaster as a model organism, in which 
the organism was induced into helplessness through the application of constant heat over a 
seven hour interval daily. The holistic diets introduced to the model organism included 
cornmeal agar mixed with tyrosine, phenylalanine or tryptophan as result of their nascent 
pathways to production of serotonin and dopamine. Changes in depressive behavior were 
recorded based on quantitative changes in velocity and movement of the D. melanogaster.
The preliminary results indicate that the experimental conditions of the heat box apparatus 
did have a correlation with the movements of the Drosophila melanogaster, indicating a 
decrease in the speed of the vinegar flies when induced into helplessness1. Experimental 
design error of instability in recording of D. melanogaster was minimized through video 
editing software used to stabilize results for the usage of the Tracker program. Preliminary 
results support the hypothesis and the experimental data is still being analyzed and pending 
to extend our conclusions on the experimental model
 
 
 
 
 
 
“Depression.” World Health Organization, World Health Organization, 13 Sept. 2021, 
https://www.who.int/news-room/fact-sheets/detail/depression#:~:text=Overview,word
%20have%20depression%20(1).

Lüersen, Kai, et al. “Drosophila Melanogaster in Nutrition Research-the Importance of 
Standardizing Experimental Diets.” Genes & Nutrition, BioMed Central, 1 Feb. 2019, 
https://genesandnutrition.biomedcentral.com/articles/10.1186/s12263-019-0627-9.  

Yang, Zhenghong, et al. “Flies Cope with Uncontrollable Stress by Learned Helplessness.” 
Current Biology, Cell Press, 18 Apr. 2013, 
https://www.sciencedirect.com/science/article/pii/S0960982213003564.
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Pharmaceuticals vs home remedies
 Bhavya Kandi, Vaishnavi Madagiri

High blood pressure is the number one cause of heart disease. There is a new interest in 
exploring herbal and ayurvedic medicine. Lavender, among other herbal spices, has calming 
effects that will slow down heart rates and lower blood pressure. The theory must first be looked at
on a smaller scale. To study the hypothesis: The effect of Natural Remedies vs Pharmaceutical 
Remedies on Daphnia Heart Rate, an experiment must be conducted using different 
herbal/ayurvedic medicines (garlic and lavender, The IV) on Daphnia and compare that to the 
Pharmaceutical (diphenhydramine and melatonin, also the IV) Results of the heart rate (this will 
be the dependent variable). A control group (a group of daphnias without any treatments) is a 
necessity to meter and minimize any bias and possible human errors. After many trials it can be 
concluded that although there are significant decreases in the heart rates that were observed in 
the daphnia, pharmaceutical medications showed a faster, more efficient job of slowing down the 
heart rate, therefore the hypothesis will be rejected. 

Baker, J., & Kimpinski, K. (2018). Role of melatonin in blood pressure regulation: An adjunct 
anti�hypertensive agent. Clinical and Experimental Pharmacology and Physiology, 45(8), 755-
766.

Whiteoak, A. M., & Penson, P. E. (2017, June 1). 220 Daphnia Magna as a model for quantifying 
chaos in cardiac arrhythmia. Heart. Retrieved October 6, 2021

Peterson, C. T., Denniston, K., & Chopra, D. (2017). Therapeutic uses of Triphala in Ayurvedic 
medicine. The Journal of Alternative and Complementary Medicine, 23(8), 607-614.
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The Effects of New COVID-19 Variants on Symptom's Severity
 Ananya Manikandan, Anvi Sana

The Effects of New COVID-19 Variants on Symptom's Severity

 

With the emergence of COVID-19 worldwide, the 150,000 emerging deaths place an
enormous strain on the global health care systems with several repercussions. This 
experiment
will provide a clear understanding of how severely strains of COVID-19 will affect a patient.
Research has shown that comorbidities such as chronic obstructive pulmonary disease, 
coronary
artery disease, and hypertension in patients require intensive care through mechanical
ventilation. The level of symptoms are broken down into long-term hospitalization/death, 
short-
term hospitalization and recovery, mild symptoms, and no symptoms after testing positive.
Additionally, Obstructive Sleep Apnea (OSA) has been identified as an independent risk 
factor
for COVID-19 patients, experiencing common symptoms: shortness of breath, sore throat,
fatigue, etc.

For patients who test positive for the SARS-CoV-2 virus in the U.S., the experiment will
aim to determine the level of exacerbation that the virus has on experimental groups for the
Delta, Omicron, and even potential for the new super variant, a combination of the two 
variants,
Deltacron. Through collection of hospital data and monthly check-ins of patients, an 
association
can be determined to correlate levels of severity of COVID-19 variants on symptoms 
detected in
patients. Further, data will also be utilized to create an association between the variants and 
OSA
through use of PAP machines, blood tests, and hospitalization reports. Through this process, 
we
will measure inflammatory organ damage, endothelial dysfunction and oxidative stress.

American Journal of respiratory and Critical Care Medicine. (n.d.). Retrieved January 12,
2022, from
https://www.atsjournals.org/doi/citedby/10.1164/rccm.2020C6

Academic.oup.com. (n.d.). Retrieved January 12, 2022, from 
https://academic.oup.com/sleep/advance-
article/doi/10.1093/sleep/zsab272/6430441?login=true

Login. (n.d.). Retrieved January 12, 2022, from https://wrlc-
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 Monish Napa

Analyzing the Early Factors that Correlate With the Progression of Alzheimer’s Disease in 
Senior Citizens

Alzheimer’s disease is a type of neurodegenerative disorder in which cholinergic neurons in
regions of the brain such as the hippocampus and neocortex are lost, typically resulting in 
dementia.
Patients experience not only memory loss but also a decline in cognitive abilities, causing 
even
personality changes. Uncommon mutations in 3 or more genes result in its onset, with late 
onset patients
experiencing alterations in the apolipoprotein E gene as well as oxidative damage and 
mutations to
messenger RNA. In addition, patients with Alzheimer’s have dense plaques containing the 
&beta;-amyloid
peptide and elements of degenerating neurons composed of abnormally phosphorylated tau 
protein in
their postmortem reports. Many treatment options have worked to slow the progression of the 
disease,
increase cholinergic synapses, and treat the behavioral manifestations of the disease, such 
as neuroleptic
drugs. However, research on Alzheimer’s disease is limited to postmortem examination of 
brain tissue
and genetic factors.

The study serves to investigate how behavioral or environmental conditions have impacted 
the
progression of Alzheimer’s disease in local patients. The experiment involves collecting 
public databases
about Alzheimer’s patients, with basic information such as age, time of the onset of the 
disease, and other
factors such as blood pressure, heart rate, and more. Data involving subjects with genetic 
mutations will
be considered based on previous studies as a control group. Then, after overlapping 
conditions and
outliers are removed, 3 different algorithms are run that remove all similarities in groups until 
patients
with the longest progression of cases are left with unique conditions that may explain 
correlations.
Finally, an app will be implemented where patients can input their symptoms and be offered a
diagnosis
or prediction of how the disease will progress, based on the conditions and results from the 
datasets The
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Link between Rheumatoid Arthritis and Depression in Adults - Meta - Analysis
 Nevin Philip
In the United States, 23% of all adults, or more than 54 million people, have arthritis 
(Arthritis Related Statistics | CDC, 2021), making Arthritis the leading cause of workers' 
disability in the United States. Common causes for arthritis include injury, infections, and 
attacks from the immune system, which can lead to stiffness and swelling and even 
complete loss of mobility. These symptoms can be detrimental to people's livelihoods, 
especially when one’s job relies on physical activity. If a link is identified between 
depression and Rheumatoid arthritis, medical professionals would be able to give 
specified treatment and possibly prevent the development of depression in patients 
diagnosed with RA. Pubmed, Web of Science, and ClinicalTrials.gov were searched. The 
mean, standard deviation, and heterogeneity values were extracted, calculated, and 
exported into excel, and a meta-analysis was conducted. A 10 point quality assessment 
tool, taken from rheumatology online, takes into account population size, criteria for 
depression, and representation to assess the quality of the studies. Data collection is 
ongoing, however, preliminary results show that there is a correlation between rheumatoid 
arthritis and depression, with an HR of 1.64. 

Dickens, Chris PhD; McGowan, Linda PhD; Clark-Carter, David PhD, and; Creed, Francis 
MD Depression in Rheumatoid Arthritis: A Systematic Review of the Literature With Meta-
Analysis, Psychosomatic Medicine: January 2002 - Volume 64 - Issue 1 - p 52-60

Arthritis Related Statistics | CDC. (2021, October 12). Centers for Disease Control and 
Prevention. Retrieved October 18, 2021, from 
https://www.cdc.gov/arthritis/data_statistics/arthritis-related-stats.htm
https://www.mayoclinic.org/diseases-conditions/arthritis/symptoms-causes/syc-20350772

1. Lu M, Guo H, Lin M, Livneh H, Lai N, Tsai T. Bidirectional associations between 
rheumatoid arthritis and depression: A nationwide longitudinal study. Scientific Reports 
(Nature Publisher Group). 2016;6:20647. http://mutex.gmu.edu/login?
url=https://www.proquest.com/scholarly-journals/bidirectional-associations-between-
rheumatoid/docview/1899019965/se-2?accountid=14541. doi: 
http://dx.doi.org/10.1038/srep20647.
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How do different types of energy drinks affect the intestinal structure of Daphnia?
 Sheridan Traish

Energy drinks are branded as positive physical and mental performance 
enhancers. Next to multivitamins, energy drinks are the most popular dietary 
supplement consumed by Americans. Studies have shown that the safety of 
the consumption of energy drinks is questionable because of the high levels 
of caffeine and excess levels of vitamins. Many of the ingredients in energy 
drinks are the same, the main difference being the type of sugar contained. 
These sugars include Sucrose, Stevia, and Sucralose. The difference 
between these sugars are being natural versus artificial and caloric versus 
non-caloric. Several studies have shown the consumption of the non-caloric 
sweeteners, Sucralose and Stevia, has significant effects on the gut, such as 
suppressing beneficial bacteria and altering microbial composition, and gut 
imbalance. It is not certain which type of sugar is best for bacteria to properly 
communicate with each other to regulate the body's functions. This 
experiment observes the difference between the intestinal structure of 
Daphnia after consuming energy drinks with different types of sugar, as well 
as the specific sugars. The Daphnia were given a proportional amount of 
energy drink and sugar compared to what a human would ingest. After 
consuming the energy drinks, the overall size of the Daphnia increased. The 
intestine had broken, dissolved, and disappeared. Some of the Daphnia that 
were given Red Bull, containing Sucrose, grew lumps on their intestines. 

Anton, S. D., Martin, C. K., Han, H., Coulon, S., Cefalu, W. T., Geiselman, P., 
& Williamson, D. A. (2010, March 18). Effects of stevia, aspartame, and 
sucrose on food intake, satiety, and postprandial glucose and insulin levels.
Appetite. Retrieved September 13, 2021, from 
https://www.sciencedirect.com/science/article/pii/S0195666310000826. 

Stellingwerff, T., Godin, J.-P., Beaumont, M., Tavenard, A., Grathwohl, D., 
Bladeren, P. J. van, Kapp, A.-F., Coutre, J. le, & Damak, S. (2013, December 
1). Effects of pre-exercise sucralose ingestion on carbohydrate oxidation 
during exercise. Human Kinetics. Retrieved September 22, 2021, from 
https://journals.humankinetics.com/view/journals/ijsnem/23/6/article-
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Gram-Negative Antibacterial Properties of Different Cultivars of Basil
 Swathi Vijayakumar
 

With costs for antibiotics being relatively expensive, substituting them with herbal treatments 
(of widely used plants) would be more affordable and accessible for the general public. Basil 
is a well-known herb that is known for its various antibiotic properties. Affordable alternatives 
to antibiotics can be found by testing basil cultivars that are known to grow easily Three 
different cultivars of basil leaves were collected and dehydrated. After the leaves dried they 
were ground and turned into crude extracts, which were then placed on a petri dish and 
tested against E-coli k-12 bacteria. After 24 hours the zone of inhibition was measured to 
conclude whether the different cultivars had antibiotic factors.

After the testing was complete, it was found that all three cultivars had varying-sized zones of 
inhibition present and levels of antibiotic properties. The Wild basil had the smallest zone of 
inhibition with an average of 6mm. The basil with the medium zone of inhibition was Thai 
basil with an average of 9.75mm. Lastly, the basil with the largest zone of inhibition was 
sweet basil with an average of 10mm. Hence, all of the derivatives of basil had antibiotic 
properties.

Through these findings, it can be concluded that there are merits to researching antibiotic 
properties of plant cultivars and should be further studied
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%3AYvBBgB7YWbHmoCRkw5MgjhE5_vqqSOy7iHA8FofE_p4NPKnFZylSTaTyZKYrkQ6xCh
WpDF0ErLM#bib2.

Bartfay, Wally J., et al. “Gram-Negative and Gram-Positive Antibacterial Properties of the 
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Nursing, vol. 14, no. 1, Jan. 2012, pp. 85–89, doi:10.1177/1099800410393947.

Hossain MA, Kabir MJ, Salehuddin SM, Rahman SM, Das AK, Singha SK, Alam MK, 
Rahman A. Antibacterial properties of essential oils and methanol extracts of sweet basil 
Ocimum basilicum occurring in Bangladesh. Pharm Biol. 2010 May;48(5):504-11. doi: 
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