Developing testicular organoids for assessing reproductive toxicity of antidepression drugs
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Introduction Evaluating the reproductive toxicity of antidepressants is particularly important for those depressed male patients of childbearing
age and crucial for the rational use of drugs in clinic [1,2]. Traditional methods are unable to precisely discern how antidepressants affect sperm
[3,4]. In this study, we developed an improved testicular organoid [5] which had all cells (germ cells, spermatocytes, supporting cells) related to
sperm production and developed the blood testicular barrier to maintain the testicular microenvironment. Most importantly, this improved testicular
organoid could prolong the life span. Using this improved testicular organoid, we evaluated in detail the effects of two most clinical used
antidepression drugs, amitriptyline and mirtazapine on sperm development.

Aim and methods We introduced a new 3-layer gradient system (LGS) by changing the testicular organoid culture conditions such as the
number of cells and the concentration of Matrigel. By doing so, the area of cytokine exchange around the organoid was greatly increased. This
provided more nutrients for the growth and the culture of the organoid. These changes consequently facilitated a long-term culture of the
organoid. We next used this improved testicular organoid to assess the reproductive toxicity of antidepression drugs, in particularly to mimic the
long-term effect of the drugs on sperm. Two most used clinical drugs, amitriptyline and mirtazapine, were chosen to directly observe their effects
on spermatogenic cells so that their reproductive toxicities can be evaluated.
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