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Effects of ketamine on depressive-like behaviors and prefrontal neuronal circuit
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In this study, we investigated the neuronal activity in the medial
prefrontal cortex (mPFC) and the effect of low-dose ketamine on the mPFC neurons using chronic
social defeat stress (CSDS) model mice. CSDS model mice showed depressive-like behaviors and
decreased number of Arc-positive cells in the mPFC. Low-dose ketamine inhibited these behavioral and

neuronal alternations of CSDS model mice. Furthermore, in vivo multi-unit recordings and Ca2+
imaging demonstrated that Arc-expressing excitatory neurons in the mPFC might play essential roles
in the anti-depressant effects of low-dose ketamine.
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ArC Figure 1. Effects of sub-anesthetic dose ketamine on chronic social defeat

stress (CSDS)-induced social avoidance and Arc-positive mPFC cells.

(A) Schedule of the experimental procedure. (B) Schematic of social interaction
test. On Day 11, CSDS mice showed Sl ratio < 1 were randomly assigned to
Sus or Sus+K groups. (C and D) Sl ratios on Day 11 and Day 18. (E)
Representative figures of Arc-positive cells in the mPFC. (F) Percentage of Arc-
positive nuclei in the mPFC. *P < 0.05, vs. Con; *P < 0.05 vs. Sus.
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Figure 2. Two neuronal populations in the mPFC responded to a sub. thetic dose of k

(A) Representative peri-event time histogram of in vivo extracellular electrophysiological recordings from
the mPFC under sevoflurane anesthesia. (B) Mean firing rates of increasing or decreasing ketamine-
responsive neurons. Excitatory units, n = 19; inhibitory units, n = 76. *P < 0.05, one-way ANOVA with
repeated measures.
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(F| gure 3) Figure 3. The effect of low-dose ketamine on GCaMP6s expressing Arc-positive neurons in the ACC.
(A) Schematic of the experimental procedure. GCaMP6s expressions were induced by ketamine administration.
(B) After GCaMP6s induction, Ca?* imaging was performed with a head-mount micro-endoscope. (C) Low-dose
. ketamine increased Ca?*.activity of Arc-positive neurons. *P < 0.05, vs. Pre-treatment. n = 13.
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