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A variety of postmortem brain studies and clinical investigations have provided evidence that serotonin neurotransmission is reduced in the brain of subjects diagnosed with major depression. While the clinical and postmortem studies have provided a valuable contribution towards understanding the role of serotonin in the pathophysiology of depression, it remains unclear what specific neurochemical substrate or mechanism is responsible for the deficit in serotonin neurotransmission in major depression. It is also important to note that worldwide women have twice the rate of depression as that of men, and several clinical studies have documented gender-specific differences in treatment responses and in structural and functional brain imaging measurements.

Many lines of evidence suggest that ovarian hormones play a role in women's greater vulnerability to depression, and estrogen has been shown to modulate serotonin function. Although progress is being made in understanding the pathophysiology of depression, it remains unknown what the biological mechanisms are that make women vulnerable to developing depressive disorders. This proposal is intended to test the hypothesis that there is a gender-specific alteration in the biosynthesis of one or more key neuronal regulators of serotonin synthesis or neuronal activity which produces a deficit in serotonin neurotransmission in midbrain serotonin neurons of female subjects diagnosed with major depression. The specific aims of this grant proposal are intended to determine the biosynthetic integrity of very specific serotonin-related molecules such as the rate-limiting enzyme for serotonin synthesis, tryptophan hydroxylase, 5-HT1A autoreceptors, serotonin-related transcription factors and important afferent neuromodulators in specific brain regions of subjects diagnosed with major depression

The experiments will be conducted on human postmortem brain specimens of both female and male subjects diagnosed with major depression and matched non-psychiatric control subjects. To determine that the biochemical and cellular changes in depressed subjects are not resulting from the possible confounding influence of antidepressant treatment, the human postmortem biochemical measurements will be compared to identical biochemical measurements conducted in the same brain regions of non-human male and female primates that have been chronically treated with an antidepressant. The studies will utilize several histological, biochemical and molecular biological procedures to quantify protein and gene expression of the various serotonergic molecules in tissue specimens containing the midbrain dorsal raphe nucleus and prefrontal cortex. Understanding the biochemical mechanisms contributing to the alterations in serotonin biosynthesis and neurotransmission in depression, with a special emphasis on gender influences, will provide important information regarding the pathophysiology of the serotonin system in depressive illness that may lead to developing new treatment strategies for depression, particularly in women.

