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Molecular mechanisms of the enhancement of conditioned fear memory induced by mate
rnal separation
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Stress during postnatal development is associated with an increased risk for depre
ssion and anxiety disorders later in life. With respect to conditioned fear, previous studies have indicat
ed that earlK life stress influences its development in adulthood. The results showed that maternal separa
tion (MS) enhanced freezing behaviors in fear-conditioned stress and reduced the gene expression of neurot
ensin receptor (NTSR) 1 in the amygdalas of adult rats. The microinjection of a NTSR1 antagonist into the
amygdala increased the percentage of freezing in conditioned fear. Moreover, MS increased DNA methylation
in the promoter region of NTSR1 in the amygdala. MS may leave epigenetic marks in the NTSR1 gene in the am
ygdala, which may enhance conditioned fear in adulthood. The MS-induced alternations of DNA methylation in
the promoter region of NTSR1 in the amygdala may be associated with vulnerability to the development of a
nxiety disorders and depression in adulthood.
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