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[Purpose]

Exercise-induced nausea is thought to be one of the factors limiting athletic performance, but its neuronal
mechanisms remain unclear. This study aimed at determining whether the lateral parabrachial nucleus
(LPBN), nucleus tractus solitarius (NTS), and area postrema (AP), which are associated with generalized
nausea, get activated during high-intensity endurance exercise (HIE), and further, to characterize the
functional roles of the LPBN-NTS and LPBN-AP pathways.

[Methods]

Firstly, male Wistar rats were subjected to treadmill exercise [low/high -intensity endurance exercise, LIE
(~20 m/min ) and HIE (~34 m/min)] or Control (CON; 0 m/min) for 90 min to examine neuronal activation, by
investigating c¢-Fos immunohistochemistry and functional connectivity of the LPN-AP-NTS network at each
exercise intensity. Secondly, to examine whether LPBN-projecting NTS and/or AP neurons are activated
during HIE, retrograde tracer (CTb) was injected into the LPBN and the number of cells co-expressing with c-
Fos during HIE was counted. Finally, to determine the effects of AP lesions on athletic performance, rats were
subjected to treadmill exercise (~34 m/min) until exhaustion after AP lesions, and the exercise duration was
measured.

[Results]

The number of c-Fos positive cells of LPBN, NTS, and AP in the HIE group was significantly higher than
CON and LIE (p&It;0.05), and a significant correlation between the LPBN and AP c-Fos positive cells (r=0.78,
p&lt;0.05) was determined. The number of LPBN-projecting AP neurons activated by HIE was significantly
higher than the number of LPBN-projecting NTS neurons (p&It;0.05). AP lesions did not affect the exhaustion
time in HIE and the number of ¢-Fos positive cells in LPBN.

[Conclusion]

These results suggest that the activation of LPBN-projecting AP neurons may enhanced functional
connectivity between LPBN and AP regions during HIE. Future studies are required to examine whether this
AP-LPBN pathway is involved in the development of exercise-induced nausea.



