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Introduction  
• Empathy is defined as a reference to 

emotional experiences shared between 
individuals. When an animal elicits a 
fearful response to a stimulus, another 
animal may produce an emotional or 
physiological response similar to the 
first animal, due to an emotional 
contagion. (Chen, Pankskepp, and 
Lahvis, 2009). 

• Autism is a psychological disorder with 
deficits in empathetic understanding. 

• Successful paradigms for vicarious 
learning models in which a 
demonstrator rodent transfers a learned 
fear-response to an observer rodent 
have been established. When paired in 
a chamber together, observer animals 
elicited a similar freezing fear response 
as the demonstrators when presented 
with a neutral stimulus, Observers had 
never received the shock stimulus. This 
suggests that rodents’ can serve as a 
working model to help understand the 
mechanisms of empathy. (Yusufishaq, 
and Rosenkranz, 2013) 

• While these models successfully showed 
vicarious learning responses of freezing, 
a startle response has been difficult to 
elicit. 

• This study attempted to use similar 
techniques as Jeon et al. (2010) to 
create a working paradigm for mice 
models to elicit a vicarious startle 
response. 

 

Methods  (Fig. 1) 
7 days of testing – all trials began with 5 min. 
acclimation period. 
Day 1 & 2 : Acclimation; 75 pseudo-randomized 
30-sec trials, 70, 80, 90, 100 and 110 dBs startle 
stimuli. 
Day 2: Observers shock experience;  
5 min. acclimation. 3, 2-sec shock (1mA) 
Day 3: PreTest; 24, 45-sec ITI, 30sec CS w/ 2 sec 
rise time. CS tone co-terminating with 20msec 
90 dB startle stimulus 
Day 4: Observer/Demonstrator acquisition 
training; 24, 45-sec ITI, 30sec CS w/ 2 sec rise 
time. CS Tone co-terminating with 2-sec 0.6 mA 
shock  
Day 5: Test day same as Day 3 PreTest. 

Figure 3. FPS of observer and 
demonstrator groups before and after 
conditioning  

Conclusions 
• Baseline startle differences between 

observer and demonstrator are negligible 
(figure 2) 

• Observer startle increased after vicarious 
learning (figure 3) 

• Demonstrators also showed FPS 
• High variability of change. 
• Indications that parameters are not at 

optimal levels 
• Possible inclusion of more training days. 

Figure 1. The vicarious FPS paradigm 
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Figure 2. Baseline acoustic 
startle response of observer 
and demonstrator groups 

 

Discussion 
Autism is psychological disorder associated with 
a deficit in empathetic understanding. By 
continuing this research, we may further the 
tools used in understanding the underlying 
mechanisms of this and other psychological 
disorders. 
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