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NEURAL CIRCUIT MECHANISMS OF RISK 
VS. RESILIENCE TO SOCIAL TRAUMA 



SOCIAL BEHAVIOR ACROSS THE ANIMAL KINDGOM
1. Social groups are better 
able to detect predators. 

2. Cooperation can improve 
allocation and protection of 
resources. 

3. Individuals in social 
groups have more 
reproductive opportunities

4. It has been proposed 
that social reward is a 
mechanism for the 
evolution of cooperative 
social behavior. 



BUT WHAT HAPPENS WHEN WE HAVE TRAUMATIC 
SOCIAL EXPERIENCES?
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Low Trauma High Trauma



CONSEQUENCES OF SOCIAL TRAUMA

Hypothesis:  Negative social experience (ie. aggression, bullying, or 
partner violence) may heighten activity of brain regions involved in 
threat/stress perception, which then inhibit brain regions involved in 
social reward, resulting in severe social avoidance.



Juvenile CPP testJuvenile RI test

ASSESSING THE IMPACTS OF SOCIAL TRAUMA

Results identical in both males and females

Susceptible Resilient 

Resilient Susceptible

Krishnan et al., 2007; Li et al., 2023

Also see Navarrete et al., doi: https://doi.org/10.1101/2022.11.08.515718 
which shows social defeat reduces volitional social motivation.



WHOLE BRAIN C-FOS MAPPING
Juvenile RI test10d CSDS SI test Brain collection/ 

iDisco processing
90 mins

Li et al., 2023
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ARE LS NEURONS THREAT DETECTORS?

-  Social bouts

Li et al., 2023



LS ENCODES CONTEXT SPECIFIC 
STRESSFUL INFORMATION

Inhibiting LSNT reduces restraint avoidance

Saline CNO
0

100

200

300

400

La
te

nc
y(

s)

0.0728

Saline CNO
0

10

20

30

In
ve

st
ig

at
io

n 
(b

ou
ts

)

✱

Saline CNO
0

5

10

15

20

W
ith

dr
aw

 (c
ou

nt
s)

0.0820

Chronic restraint stress Social Defeat Stress 



LS NEURONS INHIBIT DOWNSTREAM 
REWARD CENTERS?



SUMMARY

Social trauma reduces social reward in a subset of individuals, 
leading to generalized social avoidance behavior. 

Social trauma increases activity of lateral septum GABA neurons 
that project to downstream reward centers.

LS neurons can occlude social reward and promote generalized 
social avoidance by inhibitions of downstream reward centers.
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