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The mechanisms of the anxiolytic-like effects induced by delta opioid receptor
agonists using conditioned fear test in mice

Saitoh, Akiyoshi
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We reported previousl¥ that KNT-127 and SNC80, selective agonists & -opioid
receptor (DOP) agonist had potent anxiolytic-like effects in rodents. In the present study, we
investigated the mechanisms of the anxiolytic-like effects induced by DOP agonists using conditioned
fear test in mice. KNT-127 and SNC80 produce anxiolytic-like effects on contextual conditioned
fear. On the other hand, KNT-127, but not SNC80, facilitated extinction of contextual fear memory.
In addition, KNT-127, but not SNC80, increases phosphorylation of ERK1/2 in the AMY and HPC after
extinction learning. These results suggested that amygdaloid and hippocampal MAPK/ERK signaling
serves as the key mediators of the enhancement of extinction learning of contextual fear memory via
DOPs after KNT-127 treatment. We propose that KNT-127 and SNC80 have different mechanisms on
extinction learning of fear memory.
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Fig. 1 Subcutaneous administration of
Conditioning ——"+  Re-exposure 1 —2-"_+ Re-exposure 2 KNT-127 exerts anxiolytic-like and
(08mA 15x8) T (epmin) (6 min) extinction-facilitating effects in a dose-
-30 min, Saline (s.c.) dependent manner. a Experimental
KNT-127(1, 3, 10 mg/kg, s.c.) design. Mice were subcutaneously
administered saline or KNT-127 30 min
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four hours after re-exposure 1, fear
memory was tested in the same context
for 6 min (Re-exposure 2). b: Freezing
rates of mice during Conditioning, Re-
exposure 1, and Re-exposure 2. KNT-
127 dose-dependently reduced freezing
rates in both Re-exposures 1 and 2. c:
Time course of the freezing rates of mice
during Conditioning, Re-exposure 1,
and Re-exposure 2. Data are expressed
as the means = SEM. *P < 0.05, ***P <
0.001, ****P < 0.0001, one-way
ANOVA and post hoc Bonferroni test.

Fig. 2 Subcutaneous administration of
SNC80 exerts anxiolytic-like, but not
extinction-facilitating  effects. a
Experimental design. Mice were
subcutaneously administered salineor
SNC80 30 min before Re-exposure 1 (6
min). Twenty-four hours after Re-
exposure 1, fear memory was tested in
the same context for 6 min (Re-exposure
2). b: Freezing rates of mice during
Conditioning, Re-exposure 1, and Re-
exposure 2. SNC80 significantly
reduced freezing rates during Re-
exposure 1, but not during Re-exposure
2. ¢ Time course of the freezing rates of
mice during Conditioning, Re-exposure
1, and Re-exposure 2. Data are
expressed as the means = SEM. ****p
< 0.0001, one-way ANOVA and post
hoc Bonferroni test.
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Fig. 3KNT-127, but not SNC80, increases ERK1/2 in the amygdala (AMY) and hippocampus (HPC)
after Re-exposure 1. a: Experimental design. Mice were subcutaneously administered saline, KNT-
127, and SNCB80 30 min before the 6-min Re-exposure session. Sixty minutes after Re-exposure, brain
tissues from the AMY, HPC, and medial prefrontal cortex (mPFC) were collected. Then, the levels of
phosphorylated extracellular-signal regulated kinase (ERK) (p-ERK) and tota ERK after
administration of KNT-127 and SNC80 were assessed using immunoblotting. b: Effect of KNT-127
(10 mg/kg) on the levels of phosphorylation of ERK in the brain. Representative blotting (top). The
ratio of p-ERK to total ERK was increased significantly in the HPC and AMY. c: Effect of SNC80 (3
mg/kg) on the level of phosphorylation of ERK in the brain. Representative blotting (top). No
significant effect was observed in brain samples from the SNC80-treated mice. Data are the means =+
SEM. *P < 0.05, Data are expressed as the means £ SEM.
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PL - - - +
IL - + ++ ++
NAc ++ +++ +++ e
BLA - - + +
PL  Prelimbic prefrontal cortex IL infralimbic
prefrontal cortex NAc Nucleus accumbens
BLA Basolateral amygdala
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