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[Purpose]

In competitive situations such as sports, how are winners and losers determined? Previous studies have
shown that the medial prefrontal cortex (mPFC) is involved in winning and losing in social competition.
Autonomic response control, such as blood supply to active muscles, is important in competitive situations,
but the underlying physiological mechanisms remain unclear. This study aimed to determine whether brain
regions associated with autonomic control, such as the lateral basal amygdala (BLA) and nucleus tractus
solitarius (NTS), in addition to the mPFC as previously reported, exhibit neuronal responses, and if so, what
cardiovascular responses are shown by winners and losers in competitive situations.

[Methods]

A total of 24 male Wistar rats were used for the tube test. Four animals were kept in the same cage for one
week, after which they were moved to individual cages to begin the tube test. After determining winners and
losers in the tube test, brain tissue was removed and immunostained for ¢-Fos, a marker of neuronal
activation, to compare its expression in mPFC, BLA, and NTS (Experiment 1). Next, a blood pressure
telemetry transmitter was implanted in the abdominal aorta of a total of six male Wistar rats to record and
analyze blood pressure and heart rate during the tube test (Experiment 2).

[Results]

In Experiment 1, c-Fos expression was not significantly different between winners and losers in mPFC and
BLA, but winners showed significantly higher c-Fos expression than losers in NTS (winner: 50.1 + 8.9
cells/mm?2, loser: 29.8 £ 6.4 cells/mm2, p <.001). In Experiment 2, on the day the "winners" and "losers" were
determined, the losers showed higher blood pressure responses than the winners.

[Conclusion]

In Experiment 1, the winner and loser showed different neuronal activity in the NTS during the tube test,
suggesting that the winner and loser may have exhibited different cardiovascular responses during the
competition. In Experiment 2, just before the winner and loser were determined, they showed different blood
pressure responses. This result supports the results of Experiment 1 and suggests a role for NTS in
determining winners and losers during competition.



