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I. Abstract
Sex hormone transition may trigger severe depressive episodes in some women. In order to map mechanisms related to such phenomena we developed a pharmacological preclinical human model using sex-hormone manipulation with Gonadotrophin Releasing Hormone agonist (GnRHa) in a placebo controlled design in a population of healthy women (31 active vs 30 placebo, mean age 24.3 ±4.9 years) who underwent an intervention with either goserelin (implant 3.6 mg) or saline. These preclinical human model data point to an estradiol dependent depressive response in healthy women undergoing short term sex hormone manipulation with GnRHa, which is linked to serotonin transporter changes (a key regulator of synaptic serotonin) [1], a disengegament of hippocampus, and overengagement of brain networks recruited when processing emotional salient information [2]. Further we showed that key brain regions in the reward circuit are less engaged in positive stimuli when undergoing sex-hormone manipulation, which may drive anhedonia [3]. Also, the work supports that enhanced sensitivity to estrogen signaling at the level of gene-expression may drive increased risk for depressive symptoms when exposed to sex-steroid hormone fluctuations. In conclusion, the work highlights brain signatures of rapid changes in sex-steroid hormone milieu, which reflects plausible mechanisms by which risk for mood disorders works. This work provide a rationale for personalized preventive medicine in hormonal transition phases, e.g. pregnancy to postpartum transition, perimenopause and hormone treatments, which now can move into clinical translation to protect mental and cognitive health.
II.  Image
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A. In vivo human serotonin transporter distribution as imaged with [11C]DASB PET, which controls synaptic levels of
serotonin. Serorotonin transporter elevation in response to GnRHa mapped onto depressive responses in healthy women
[Frokjaer 2015]. The warmer the color the higher the binding

B. Brain activation in response to reward processing depicted by fMRI. The figure illustrates that sex-steroid hormone
manipulation (GnRHa) reduces brain responses to reward relative to placebo in healthy women [Macoveanu 2017].




A. In vivo human serotonin transporter distribution as imaged with [11C]DASB PET was elevated in response to sex hormone manipualtion (GnRHa) mapped onto depressive responses in healthy women [1].

B. Brain activation in response to reward processing depicted by fMRI. GnRHa reduces brain responses to reward relative to placebo in healthy women [3].
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