Hope College
Hope College Digital Commons

22nd Annual Celebration of Undergraduate The A. Paul and Carol C. Schaap Celebration of
Research and Creative Activity (2023) Undergraduate Research and Creative Activity
4-14-2023

Effect of Delaying HCA Exposure on the Development of Manic/
Depressive Behaviors in Sprague Dawley Rats

Eden Comer
Hope College

Rachel Mast
Hope College

Natalie Olander
Hope College

Mackenzie Williams
Hope College

Follow this and additional works at: https://digitalcommons.hope.edu/curca_22

Cf Part of the Neuroscience and Neurobiology Commons

Recommended Citation

Repository citation: Comer, Eden; Mast, Rachel; Olander, Natalie; and Williams, Mackenzie, "Effect of
Delaying HCA Exposure on the Development of Manic/Depressive Behaviors in Sprague Dawley Rats"
(2023). 22nd Annual Celebration of Undergraduate Research and Creative Activity (2023). Paper 5.
https://digitalcommons.hope.edu/curca_22/5

April 14, 2023. Copyright © 2023 Hope College, Holland, Michigan.

This Poster is brought to you for free and open access by the The A. Paul and Carol C. Schaap Celebration of
Undergraduate Research and Creative Activity at Hope College Digital Commons. It has been accepted for inclusion
in 22nd Annual Celebration of Undergraduate Research and Creative Activity (2023) by an authorized administrator
of Hope College Digital Commons. For more information, please contact digitalcommons@hope.edu,
barneycj@hope.edu.


https://digitalcommons.hope.edu/
https://digitalcommons.hope.edu/curca_22
https://digitalcommons.hope.edu/curca_22
https://digitalcommons.hope.edu/curcp
https://digitalcommons.hope.edu/curcp
https://digitalcommons.hope.edu/curca_22?utm_source=digitalcommons.hope.edu%2Fcurca_22%2F5&utm_medium=PDF&utm_campaign=PDFCoverPages
https://network.bepress.com/hgg/discipline/55?utm_source=digitalcommons.hope.edu%2Fcurca_22%2F5&utm_medium=PDF&utm_campaign=PDFCoverPages
mailto:digitalcommons@hope.edu,%20barneycj@hope.edu
mailto:digitalcommons@hope.edu,%20barneycj@hope.edu

Effect of delaying HCA exposure on the development of manic/depressive behaviors
in Sprague Dawley rats

Eden Comer, Natalie Olander, Rachel Mast, Mackenzie Williams, Dr. Leah A. Chase

Departments of Biology!, Department of Chemistry?, Neuroscience Program?, Hope College, Holland, M| 49423

Background Differences in Weight Gains between Treatment and Control Rats Conclusions

B) B control e The weight gain of HCA-treated rats was not found to
- e significantly differ from that of control rats.

B Control

Bipolar disorder (BD) is a neuropsychological disorder
characterized by alternating periods of depressive and manic
behaviors. The World Health Organization (WHO), citing the
Global Health Data Exchange report of the Institute of Health
Metrics and Evaluation, estimated 40 million people worldwide
were experiencing this disorder in 2019 (1). Widespread
prevalence of BD has led to therapeutic advances, however a
validated and standardized animal model has yet to be introduced 4
to the field. Research in the Chase lab aims to test a potential C I
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e \We observed that HCA treatment in Sprague Dawley rats
from postnatal day 5-21 leads to little change in risk taking
behavior as seen in the results of elevated plus maze testing.

30

Mean pup weight (Q)

20 i

Mean Pup Weight (Q)

model to fill this need.
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Future Directions

High Ieyels of homocy_steine, a m_ethionine_ meta_bolism product, Post-Natal Day Post-Natal Day e Throughout the rest of the semester, three more behavioral
are aSSOCIa.ted _Wlth m_ultlplg r_nood disorders In(_zludlr_lg BD (2). tests will be administered to determine overall trends in
Homocysteine is readily oxidized to homocysteic acid (HCA), an behavior of the two cohorts (control versus HCA treatment)

endogenous NMDA receptor agonist in cells. It was therefore o Behavioral tests include open field test, marble burying
reasoned that exposure to HCA may induce a mood disorder

phenotype thus providing an animal model.

Figure 1. Comparison of mean weight gains between HCA-treated and control rats reveal no
statistically significant differences. A) Data from 2023: light blue indicates mean weight of
HCA-treated rats and dark blue indicates mean weight of control rats from postnatal days 5-20 showing
no significant differences in weight gain between the two groups (F=0.832, p=0.6306).
2015: light green indicates mean weight of HCA-treated rats and dark green indicates mean weight of
control rats from postnatal days 3-17 showing significant interaction in weight gain over time and
treatment (F

B) Data from test for OCD-like tendencies, and re-test of saccharin
preference testing due to technical difficulties with scale
used to determine amount of water drank each day

=1.826, p=0.032).

O 0 O 0 15,504 e Cohort results will continue to be compared to those of
\ // Behavioral Testing Results previous cohorts in which HCA exposure was earlier to allow
HS /S for conclusions to be made on impact, if any, of a delayed
OH HO OH exposure period
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behavioral changes and may provide a better understanding of Elevated plus testing is done to assess risk taking behaviors in rats. Generally, rats spend a majority of

the variations in behavior associated with bipolar disorder. time in the closed arms of the maze, but manic behavior caused by HCA treatment can lead to rats &3 H
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