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Investigation of the mechanisms on the emotional behaviors in mice via delta
opioid receptors in prelimbic prefrontal cortex
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The local co-perfusion of a selective 6 opioid receptor (DOR) agonist
KNT-127 with a sodium channel activator veratrine in prelimbic medial prefrontal cortex (PL-PFC)
diminished the veratrine-induced anxiety-like behaviors and extracellular glutamate levels.
Interestingly, KNT-127 diminished a glutamate transporter inhibitor TFB-TBOA-induced anxiety-like
behaviors without effect on TFB-TBOA-induced extracellular glutamate levels. These inhibitory
effects of KNT-127 were antagonized by the co-perfusion of a DOR antagonist NTI. Based on these
results, we suggested that KNT-127 in the PL-PFC reduced anxiet¥-like behaviors by suppressing the
pre/post-synaptically glutamatergic transmission, bidirectionally. We proposed that a DOR agonist
KNT¢1%7 that inhibits glutamatergic transmission in the PL-PFC is a possible candidate for a novel
anxiolytic.
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Fig. 1. Percentage change in extracelular
glutamate levels in the PL-PFC after the local
perfusion of the selective DOR agonist KNT-127
with the sodium channel activator veratrine. After
the stabilization of the extracellular glutamate
levels, the perfusion medium was switched to
perfusion medium with veratrine (100 pM) or
veratrine (100 uM)+KNT-127 (3—-30 uM) for 30
min (0-30 min, dotted line). The OF test was
performed  simultaneously = with  veratrine
perfusion for 20-30 min (closed column). The
glutamate levels are expressed as a percentage of
the basal levels, calculated from 4 consecutive
samples before the perfusion of veratrine was
initiated. Each column represents the mean and
SEM.
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Fig.2. Behavior in the OF test after local
perfusion in the PL-PFC of the selective DOR
agonist KNT-127 with the sodium channel
activator veratrine. Panel A shows the percentage
of time spent in the center area after the local
perfusion of veratrine or veratrine+tKNT-127 in
the PL-PFC. Panel B shows the percentage of the
distance traveled in the center area after the local
perfusion of veratrine or veratrinetKNT-127 in
the PL-PFC. Each column represents the mean
and SEM. *p<0.05, **p<0.01, ns (no significant
effect) vs. control groups.
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Fig.3 Immunoreactivity of c-Fos in the amygdala
after the local perfusion of drugs into the PL-PFC.
Representative  photomicrographs of c-Fos
expression in the amygdala after the local
perfusion of perfusion medium (control),
veratrine (100 uM), veratrine (100
pM)+KNT-127 (30 uM), and KNT-127 (30 uM)
in the PL-PFC (A). Scale bar=200 pm.
Immunoreactive nuclei of c-Fos in the lateral
amygdala (LA) (B), basolateral amygdala (BLA)
(C), and central nucleus of the amygdala (CeA)
(D) were quantified after the local perfusion of
drugs into the PL-PFC. The data represent the
mean and the SEM. *p<0.05, ns (no significant
effect) vs. control group.
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