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1. Introduction
Ÿ Empathy:  An affective response stemming from the understanding of 

another individual's emotional state which allows for social stimuli to 
trigger appropriate pro-social behaviors (1). 

Ÿ Rodents can show emotional contagion (a basic form of empathy) (2). 
Rats are capable of sharing states of fear (3) and of acting pro-socially 
(4). 

Ÿ We have recently shown that rats were capable of exhibiting empathy-
like behavior in an operant model (5).

Ÿ Rats produce 22 KHz calls in response to aversive situations. These 
ultrasonic vocalizations (USVs) are associated with the negative 
emotional state of the rat (6).

Ÿ In humans, oxytocin (OXT) has been implicated in empathy behavior 
(7). In rats, OXT has been implicated in pro-social behavior (8).

Ÿ Neuroimaging studies have shown that observing another’s distress 
elicits activity in the anterior insular cortex (AIC) (9).

Ÿ We investigated whether empathy-like behaviors in rats were 
triggered by USV playback, modulated by the OXT system, and 
correlated with neural activity in the AIC.
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Empathic rats show increased latency to press the shock lever (forced choice) in empathy tests and a similar but smaller increase in 
latency during USV playback

Grid contact occurs mostly during the empathy tests 
Non-empathic animals react more to the vocalization
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Ÿ Pharmacological manipulation of the Arginine Vasopressin system. 
Ÿ USV playback experiments before empathy tests to examine how previous 

exposure to USVs changes empathy-like behavior.
Ÿ Search for key brain areas in which oxytocin acts (e.g. amygdala, HPA axis, etc).
Ÿ Optogenetic manipulations of anterior insular cortex activity.

Vocalizations alone do not explain changes in lever press preference 
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Ÿ USV playback leads to increased attentional behavior, but is 
not sufficient for empathy-like behavior to occur. 

Ÿ Non-empathic rats show greater attention to USV playback; 
empathic rats show a trend toward increased lever press 
latency.

Ÿ Oxytocin increases emotional contagion suggesting a role as 
a promoter of salience of socio-emotional cues.

Ÿ Antagonizing the oxytocin system decreases empathy-like 
behavior.

Ÿ Potential role of anterior insular cortex in empathy-like 
behavior in rats.
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Empathy-like behavior was correlated with a decrease in neural activity in AIC. 
In separate experiments, Oxytocin manipulations (icv) did not modify the neural activity of AIC. 
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