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[Purpose]

Predicting benefits or threats based on previous experiences and appropriately regulating autonomic
responses are important for healthy living, including reward acquisition and stress avoidance. Although
previous studies have shown that the lateral hypothalamus (LH) and basolateral nucleus of the amygdala
(BLA) are involved in expressing emotional responses and maintaining emotional memory, the LH-BLA
pathway’s role in the emotional learning process remains unclear. This study aimed to develop an
experimental method to evaluate the learning process of emotional memory in rats and clarify the LH-BLA
pathway’s role during emotional learning.

[Methods]

We recorded the blood pressure (BP) and heart rate during the classical conditioning task in which Wistar
rats were subjected to association learning of three conditioned stimuli (CS, tone; 11 kHz, 6 kHz, and 3 kHz)
and three unconditioned stimuli (US, reward; 5% sucrose, aversive; air puff, and neutral; no stimulus).
Reward, aversive, and neutral trials were presented 40 times per day for seven days (total 280 trials). To
examine the LH-BLA pathway’s role during emotional stimuli prediction, we used optogenetics to selectively
activate the neuronal pathway.

[Results]

BP during emotional stimulus prediction showed two types of responses; transiently increased short-latency
response (0-3 s after CS onset) and gradually increased long-latency response (11-16 s after CS onset). Short-
latency response showed significantly higher BP in reward and aversive trials, while long-latency responses
showed significantly higher BP in reward trials than that of neutral trials. Additionally, optogenetic
activation of the LH-BLA pathway during emotional stimuli prediction enhanced the acquisition of BP
response to reward prediction.

[Conclusion]

In this study, we developed a classical conditioning task to evaluate the learning process of emotional memory
in rats. Using this task, short- and long-latency BP responses during emotional stimuli prediction were
identified. The LH-BLA pathway may contribute in acquiring reward predictive long-latency responses.



