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Abstract
Survival requires increased wakefulness in reaction to stimuli, but this can also result in sleep disorders like 

insomnia. Both a crucial thalamic area for wakefulness and a stress-sensitive portion of the brain is the paraventricular 
thalamus (PVT). It is yet uncertain, nevertheless, whether the PVT and its neuronal circuitries play a role in regulating 
wakefulness under stressful circumstances. Here, we discover that various stresses activate PVT neurons that transmit 
to the central amygdala (CeA).
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with blocking solution (P0260, Beyotime, China) at room temperature 
(RT) for 30 min. before being stained with c-Fos. Primary antibody for 
rabbit c-Fos was diluted with primary antibody (1:1000, AB190289, 
Abcam, USA).

Conclusion
Neurons that were c-Fos-positive or RetroBeads-labeled were 

manually counted by an investigator who was unaware of the treatment. 
�e �bre intensity was determined by dividing the �uorescence value 
of each brain area by the �uorescence value of the BNST in order to 
quantify the intensity of PVT-innervated CeA neurons’ axon �bres. RV-
dsRed-labeled neurons were manually registered to the Allen Mouse 
Brain Atlas at 120 m intervals for quanti�cation in order to trace the 
presynaptic inputs of CeA-projecting PVT neurons. �e ratio of RV-
dsRed-labeled neurons in the targeted brain region to all RV-dsRed-
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