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/ABSTRACT

Antidepressants increase adult hippocampal neurogenesis and promote
neuronal differentiation in rodents, but the underlying molecular mechanisms
are unknown.
Here we treated human embryonic hippocampal progenitor cells with the
antidepressant, sertraline, and investigated changes in cell proliferation and
neuronal differentiation. We find that antidepressants increase neuronal
differentiation and decrease cell proliferation by activating the glucocorticoid
receptor (GR), and by increasing GR-mediated gene transcription of the cell
@Ie inhibitors p27XiP1 and p57XiP2, /

BACKGROUND

¢ Adult neurogenesis & Depression

= Chronic stress and depression are associated with elevated levels of

glucocorticoid hormones and with decreased hippocampal neurogenesis.
(Gould et al.,1992; David et al., 2009; Boldrini et al., 2009).

= Antidepressants increase adult hippocampal neurogenesis, and thereby
possibly contribute to the resolution of some of the behavioural deficits in
depression (Santarelli et al., 2003; David et al., 2009).

= Antidepressants enhance neuronal
differentiation of hippocampal
progenitor cells (wWang et al., 2008)

MAP2+,

e
tujis
{

| T Astrocyte
i A

= Antidepressants increase progenitor
cell proliferation in depressed %
patients or in mice which are co- @\'mj:;ge Dex, i
treated with glucocorticoids 17

(Boldrini et al., 2009; David et al., 2009).
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= Glucocorticoids and antidepressants both activate the glucocorticoid
receptor (GR). The GR is a nuclear transcription factor, and GR—
transactivation (GR binding to DNA) induces transcription of the cyclin-
dependent kinase 2 (CDK2)-inhibitors p27%P! and p57%iP2, which have been
implicated in early neuronal development (pariante et al., 1997; Shin et al., 2009; Ye et
al., 2009).

HYPOTHESIS

= Antidepressants enhance neuronal differentiation, but increase progenitor
cell proliferation only in the presence of glucocorticoids

= The effect of antidepressants on neurogenesis is dependent on the
glucocorticoid receptor (GR)

= GR-dependent expression of the CDK2-inhibtiors p27%P! and p57P2 mediates
the effect of antidepressants on proliferation and neuronal differentiation

METHODS

= Human embryonic hippocampal progenitor cell line HPCO3A/07 (ReNeuron, UK)
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Figure 1. BrdU immunocytochemistry (a). Sertraline (SERT 1uM, red bars) and the
glucocorticoid dexamethasone (DEX 1uM, black bars) decrease cell proliferation. Only DEX
and SERT co-treatment increases cell proliferation (green bars). These effects are abolished
by the GR-antagonist RU486 (50nM) (b). *p<0.05, **p<0.01, n=5

¢ Antidepressants induce GR transactivation and decrease GR expression
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Figure 2. Sertraline induces GR-transactivation (a) and decreases GR mRNA (b) and
protein (c) after 12h of cell proliferation. *p<0.05, **p<0.01, ***p0.001; n=3

* Antidepressants induce expression of p27%iP! and p57Xir2

p27expression p57“%expression p27""expression p57xpression
vy ey S S
1 Em K?\/K : o e g 5 e
’ ° RUsBE = =+ RUsBS — o~ +

o 12n 2o deh 72n en a2 asn 7n (5onM) (5ot

¢ Antidepressants enhance neuronal differentiation and promote
neuronal maturation by activating the GR
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Figure 3. Sertraline induces differentiation into Dcx+ cells (1) and promotes neuronal
maturation into MAP2+ cells (2). This effect is absent if sertraline is not present during the
proliferation phase (3). *p<0.05, **p<0.01, ***p0.001; n=5

CONCLUSIONS

= Sertraline decreases progenitor cell proliferation via a GR-dependent effect;
cell proliferation is only increased in the presence of glucocorticoids (Fig 1)

= Sertraline induces GR transactivation, decreases GR expression, and increases
the CDK2-inhibitors p27Xi*! and p57%®2 during cell proliferation (Fig 2)

= Sertraline increases neuronal differentiation and maturation via a GR-
dependent effect, but only if already present during the proliferation phase

(Fig 3)



