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Serotonin, depression, neurogenesis, and the beauty of science 
 

1- If you asked any self-respecting neuroscientist 25 years ago what causes depression, she would 
likely have only briefly considered the question before responding that depression is caused by 
a monoamine deficiency. Specifically, she might have added, in many cases it seems to be caused 
by low levels of serotonin in the brain. The monoamine hypothesis that she would have been 
referring to was first formulated in the late 1960s, and at that time was centered primarily 
around norepinephrine. But in the decades following the birth of the monoamine hypothesis, its focus 
shifted to serotonin, in part due to the putative success of antidepressant drugs that targeted the 
serotonin transporter (e.g. selective serotonin reuptake inhibitors, or SSRIs). The 
monoamine/serotonin hypothesis eventually became generally recognized as viable by the scientific 
community. Interestingly, it also became widely accepted by the public, who were regularly exposed 
to television commercials for antidepressant drugs like Prozac, Lexapro, and Celexa--drugs whose 
commercials specifically mentioned a serotonin imbalance as playing a role in depression. 

2- Over the years, however, the scientific method quietly and efficiently went to work. Evidence 
gradually accumulated that indicated that the serotonin hypothesis does a very inadequate job of 
explaining depression. For example, although SSRIs increase serotonin levels within hours after 
drug administration, if their administration leads to beneficial effects--a big if--it usually takes 2-4 
weeks of daily administration for those effects to appear. One would assume that if serotonin levels 
were causally linked to depression, then soon after serotonin levels increased, mood would begin to 
improve. Also, reducing levels of serotonin in the brain does not cause depression. The list of studies 
that don't fully support the serotonin hypothesis of depression is actually quite lengthy, and most of 
the scientific community now agrees that the hypothesis is insufficient as a standalone explanation of 
depression. 

3- In the 1990s another hypothesis, known as the neurogenic hypothesis, was proposed with the hopes 
of filling in some of the holes in the etiology of depression that the monoamine hypothesis seemed to 
be unable to fill. The neurogenic hypothesis suggests that depression is at least partially caused by 
an impairment of the brain's ability to produce new neurons, a process known as neurogenesis. 
Specifically, researchers have focused on neurogenesis in the hippocampus, one of the only areas 
in the brain where neurogenesis has been observed in adulthood (the other being the subventricular 
zone). 

4- The neurogenic hypothesis was formulated based on several observations. First, depressed patients 
seem to have smaller hippocampi than the general population, and their hippocampi also appear to 
be smaller during periods of depression than during periods of remission. Second, glucocorticoids 
like cortisol are elevated in depression, and glucocorticoids appear to inhibit neurogenesis in the 
hippocampus in rodents and non-human primates. Finally, there is evidence that the chronic 
administration of antidepressants increases neurogenesis in the hippocampus in rodents. 

5- Similarly, while the administration of antidepressants has been associated with increased 
neurogenesis in rodent models of stress, we don't have clear evidence of this in humans. In humans 
we again have to rely on looking at things like hippocampal size. Because there could be a number 
of explanations for changes in the size of the hippocampi, we can't assume neurogenesis is the sole 
factor involved--or that it is involved at all. Additionally, some studies in rodents have found that 
antidepressants lead to a reduction in anxiety or depressive symptoms in the absence of increased 
hippocampal neurogenesis. 

6- Thus, the neurogenic hypothesis will require much more testing before we can consider it an 
important piece in the puzzle of depression. Even if further testing supports it, however, it will likely 
be considered just that--a piece in the puzzle, instead of an overarching explanation of the disorder. 
And that circumspect approach to explaining depression represents an important advancement in 
the way we look at psychiatric disorders. 
 

Fonte:https://www.neuroscientificallychallenged.com/blog/serotonin-depression-neurogenesis-
beauty-of-science 

 
Glossário: 

Low : baixo 

putative: aceito 

adulthood: fase adulta 
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