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Abstract (Word Limit: 300)  

Spaceflight can lead to altered immune responses and inflammation (Crucian et al. 2014) 

and elevated levels of inflammation are connected to anxiety and depression. A recent study on 

the International Space Station showed that mice exhibited a novel circling behavior during 

spaceflight (Ronca et al. 2019). However, there is still a gap in knowledge on how microgravity 

impacts behavior. In this current study, we performed 30 days of hindlimb unloading (HU) on 

four-month old female mice and analyzed select behavior from video image capture. We also 

determined the effects of PLacental-eXpanded stromal cells derived from the maternal placenta 

(PLX-PAD), alone and in combination with HU and isolation, on behavior. We have previously 

shown that PLX-PAD mitigates select inflammatory responses and changes in cytokine 

expression caused by HU. In-cage behaviors were analyzed in HU or control female mice treated 

with 2 injections of PlasmaLyte (Sham) or PLX-PAD (n=7/group). We found that PLX-PAD 

decreased exploratory behaviors compared to Sham-treated mice at night. Normally loaded (NL) 

PLX mice slept less than NL Sham mice during the day, and HU animals had significantly 

higher involuntary movement during sleep compared to NL animals, suggesting sleep disruption. 

Overall, we show that both HU and PLX affect important behavioral factors. This experiment 

is the first to study the effects of PLX-PAD on behavior. Additional studies are needed to define 

the behavioral changes in spaceflight and test possible countermeasures. 

 


