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With the outbreak of the Covid-19 pandemic, many people found themselves in a state of 

social isolation. Said Isolation can have severe health consequences for the rest of the 

subject’s life. As of today, the responsible circuits weren’t studied enough, and we don’t 

have a lot of information about the issue. In this research we focused on the Pre-Frontal 

Cortex (PFC), a brain region responsible for decision making, social behavior, language 

comprehension and so on. We hypothesized that the PFC is the brain region responsible 

for social behavior that follows social isolation. As well as that, we wanted to see what are 

the differences between males and females when it comes to response to social isolation. 

Sexual dimorphism is a phenomenon that is seen widely across many topics, so we expect 

to see it here as well. If we indeed see a dimorphism, we want to know which part of the 

brain is responsible for it. that way we can learn more about the structural differences 

between the male and female brain. 

Our goal in this research is to find out which parts of the brain influence social behavior 

that follows social isolation. As well as that we want to find the differences between males 

and females in that reaction. This is in order to learn more about different brain regions 

that aren’t researched enough, and we don’t know much about. Using this information, we 

can in the future help to develop psychiatric drugs that can help people who are dealing 

with mental health issues caused by social isolation. As well is that, another big reason for 

this research is knowledge. The more we know about ourselves, we have a better 

understanding of human behavior and the better we can help each other. 

In order to reach our goals, we did two experiments. Both of the experiments were done on 

males and females separately. In the first experiment we wanted to check what are the 

influences of social isolation on social behavior. For that, we separated the mice into three 

(3) groups: mice who were socially isolated throughout the experiment, mice who were in 

group-house condition throughout the experiment (3 mice in a cage), and mice who were 

socially isolated for the first 3 weeks of the experiment and then were re-grouped into 

group-house conditions for the last 2 weeks. After the first three weeks the mice will go 

through an RIT, and then they will go through it again at the end of the 5 weeks. This way 

we can track the changes in their social response and determine how to social isolation 

influenced them. The send experiment is don’t on socially isolated mice only. In this 

experiment we inject a GPCR called hm4Di, that is meant to silence the area it is injected 

into. We injected this virus into the mPFC and the insular cortex, to see how they influence 

social behavior. As well as that we inject a yellow florescent protein into the mPFC (as 

control). These mice go through the RIT after we know that the wanted brain region is 

silenced. 

We saw that males go back to normal social behavior after two weeks of grouphouse 

conditions, whereas females do not. We think this might be because males are just naturally 

more social than females. As well as that this might be because males have a need to have 

a hierarchy in the cage, so they feel like they must be social, whereas females do not face 

those needs. As well as that we saw that the insular cortex has a very significant influence 

on social behavior, which is something we didn’t know before on this brain region. 

 


