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This summer, thanks to funding provided by the University, I was able to conduct 

behavioral neuroscience research in the psychology department of The University of the South.  Dr. 

Jessica Siegel, the newest addition to the psychology department, arriving from Oregon Health and 

Science University, was my advising professor and guided me in the development and completion of 

a research plan. The research examined the effects of methamphetamine exposure in early 

adolescence on late adolescent and adult mouse behavior and brain function. Animal models are 

necessary in research that would be unethical or difficult to carry out in humans. Mice are especially 

useful in modeling methamphetamine use in our given time frame as they advance from adolescence 

to adulthood in a relatively short period of time. The design of the study allowed for comparisons 

between late adolescents versus adulthood as well as sexes.  

The goals of this experiment were to determine whether cognitive impairments exist in 

adolescence after the use of methamphetamine had terminated and, if impairments do exist, 

determine if they persist into adulthood. We determined this through a battery of tests that 

examined locomotor movement, anxiety levels, spatial memory, recognition memory, depression, 

and social interactions. Our study design allowed us to compare male and female mice, determining 

if sex differences exist. Continuing research into this year, immunohistochemical processing of brain 

tissue and microscopy analysis will allow us to examine potential MA-induced changes in brain 

structure and function, allowing us to correlate changes in the brain with behavioral changes. 

The advising professor allowed me to develop the research question, provided her support, 

and inasmuch assigned me to the position of primary researcher. As primary researcher, it was my 

responsibility to weigh the mice every other day, ensure that the health and housing of the mice was 

optimal each day, handle the mice during all testing, set up and carry out all behavioral testing, and 

to analyze all data collected from behavioral testing. This was an intense research opportunity for an 

undergraduate as I was able to perform methods of behavioral testing often seen in graduate and 
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doctoral level research. The open field test was used to assess locomotor activity and anxiety. An 

open box is equipped with an overhead camera that tracks the distance a mouse travels and how 

much time the mouse spends in the center of the box. An anxious mouse will spend more time 

around the edges of the box rather than in the open middle. A larger distance traveled denotes more 

locomotor activity. The novel object test used the same box as the open field, except two objects are 

placed in two corners of the box. The mice are habituated to the objects prior to testing. In the 

novel object test, another object replaces one of the original objects and memory for the objects is 

assessed. The Morris water maze was used to test spatial learning and memory. A mouse must find a 

small platform within a pool of water using a spatial map of the room. A mouse with good spatial 

learning and memory will find the platform faster in each trial. These tests evaluated different forms 

of memory, as studies in humans have shown that methamphetamine can alter memory 

performance. The social interaction test quantified the level of social behavior between two mice. 

The test recorded the amount of time two mice spend near each other and antagonistic behavior 

between two mice. The Porsolt forced swim test quantified the level of depression-like behavior as a 

correlate to the amount of time they spend floating in a beaker of water rather than swimming. The 

more “depressed” a mouse is, the more time it spent only floating. Depression-like behavior will be 

examined as human adolescent methamphetamine users have shown increased depressive 

symptoms.  

 At the end of behavioral testing, the mice were euthanized and their brains extracted. We 

will slice and stain the brains using immunohistochemical techniques to examine any abnormalities 

in brain structure and/or proteins. The exact nature of this experiment depended on the analysis 

behavioral data. The data showed that all mice exposed to methamphetamine regardless of age or 

sex expressed significantly stronger depressive-like symptoms than mice not exposed to the drug. 

Therefore, our immunohistochemical analysis will examine possible causes for more depressive 
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symptoms. More specifically, we have chosen explore possible deregulation of the Hypothalamus-

Pituitary-Adrenal (HPA) Axis caused by a decrease in the number of vasopressin cells in the 

periventricular nucleus (PVN) of the hypothalamus. Vasopressin is a chemical released by the 

hypothalamus to activate the pituitary. Recently, it has been shown that mice exposed to 

methamphetamine during brain development had a decreased number of vasopressin cells present in 

the PVN. Therefore, it is possible that methamphetamine could deregulate the HPA axis and alter 

the behavior observed in mice. The microscopy analysis will be completed with the help of an 

associate at Oregon Health & Science University.  

Through the completion of this research, I hope I was able to broaden what is known about 

the ramifications of methamphetamine abuse in adolescence. From what we have found in previous 

research, we can say that this was a novel construct for an experiment on methamphetamine abuse 

in adolescence. Not only did it show the short term effects of methamphetamine abuse from early to 

late adolescence, but also if those effects carry on into adulthood. The results of these tests could 

help better predict if adults who quit using when they were young will have permanent impairments 

in cognition or a higher susceptibility to depression. We seek to publish this study because it used a 

new construct and offered a large array of data. We are also preparing a poster to be presented at the 

Society for Neuroscience Annual Meeting in October. As neuroscience will be my chosen field in 

psychology, completing this research has given me extensive insight into the methods often used for 

testing. I have had the opportunity to perfect skills used in research including behavioral testing, 

brain extraction, slicing and staining, as well as data analysis with computer programs developed for 

behavioral analysis. This research was also of particular interest because I want to continue drug 

abuse research following graduation. This summer research has given me the strong base I need to 

continue in neuroscience research focused on drug abuse in adolescence.  


