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Figure 3. Average time spent in proximity of petri dish bedding by male subjects.

Abstract

Introduction

Methods and Materials

Results

Conclusions

Future Directions

To test this hypothesis, subjects were divided into groups based on sex, condition (control and 
defeat), and odor stimulus. Utilizing a three day social defeat protocol, one half of the subjects 
were socially defeated while the other half were placed in empty cages for the duration of defeat. 
The odors utilized were almond extract diluted 1:100 for the neutral odor, bobcat urine for the 
predator odor, and dirty bedding from novel prairie voles of the same sex. Seven days after the 
last day of defeat, the subjects were put through an odor exposure protocol, a modified version of 
the protocol found in Meredith (2004), and their behavior was recorded and scored. In this test, a 
medium-sized petri dish was filled with clean bedding and placed on one side of a large mouse 
cage. The subject was placed in the cage and habituated for 10 minutes. Then a medium petri 
dish was filled with bedding of the designated odor and was placed on opposite side of the cage, 
replacing the clean bedding petri dish. The subject was exposed to the odor for 10 minutes then 
placed into an empty clean cage for 60 minutes before a perfusion was performed and their brain 
extracted.

Prairie voles are very social animals. 
However, studies have shown that after 
defeat they become avoidant to novel 
prairie voles. To further investigate this 
behavior, prairie voles were defeated and 
exposed to social odors. Their behavior 
was recorded and analyzed. The data 
suggests a potential sex-difference that will 
be further investigated with increasing 
sample size.

Prairie voles are socially gregarious and 
prefer social interaction to isolation. 
However, this characteristic seems to be 
altered after experiencing social defeat 
from another prairie vole. They become 
socially avoidant to novel prairie voles and 
have increased anxiety-like behaviors.3

Because these animals become socially 
avoidant after experiencing social defeat, 
this brings the question, to what extent? Is 
it the physical presence or is it more? It was 
hypothesized that perhaps prairie voles 
would form a maladaptive avoidant 
behavior to the odor of a novel, same-sex 
prairie vole as they would the odor of a 
predator such as a bobcat. This came from 
the idea that rodents, including voles, 
heavily rely on odor for social recognition.

With such a low sample size, it is difficult to 
draw any major conclusions. However, 
there is some data of interest that will 
require further study to determine the 
significance. In observing the difference 
between males and females, there is a 
potential sex-difference. There was lower 
investigation of the social odor in socially 
defeated males when compared to control 
males, whereas there seemed to be no 
difference in the investigation between 
control and socially defeated females. 

The next step to take in this study is to 
increase sample size to get a more 
accurate representation of the behavior of 
each subject group. As this study 
progresses, the brains collected from 
perfusions will be analyzed using c-fos
immediate early gene product expression in 
the medial amygdala, bed nucleus of the 
stria terminalis and ventro-medial 
hypothalamus which all play a role in 
avoidance.2,3
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Figure 2. Average time spent investigating petri dish bedding bedding in female subjects.

Figure 4. Average time spent in proximity of petri dish bedding by female subjects.

Figure 1. Average time spent investigating petri dish bedding in male subjects.
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