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Hippocampus-synthesized brain steroids rapidly modulate neuronal synapses and
memory
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Sex-steroids rapidly and non-genomically modulated the dendritic spines in
the rat hippocampus. We analyzed the molecular mechanisms of these modulations by using
3-dimentional super-resolution confocal microscopic imaging of neuronal synapses. Upon application
of male hormones (T and DHT) and female hormones (E2 PROG) for 2 h, the density of dendritic spines
were significantly increased. The signal pathways of these modulations were as follows: “ binding of

sex-steroids to their membrane steroid receptors AR, ER, PR in spines - phosphorylation of kinases
such as LIMK, MAPK, PKA, PKC - phosphorylation of cofilin and cortactin - actin polymerization -
spine increase” . These networks are working not only in CAl region (spatial memory) but also in DG
region (adult neurogenesis).
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