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Biological and Neuroscience Treatments for Depression
In this section, I will introduce you to techniques used to treat depression that directly modify 
the brain and its networks. By far the most common is the prescription of medications that are 
designed to directly modify action at the level of the neuron and its synapses. Other techniques, 
such as electroconvulsive therapy (ECT), are designed to disrupt the electrical networks of the 
brain. Another technique directly influences the vagal nerve stimulation. The final technique 
described induces a magnet field in the brain and can influence the experience of depression.

Medications for Depression
The first effective medications for depression were introduced in the 1950s and 1960s (see 
Gitlin, 2009, for an overview). Two of these were imipramine, a tricyclic antidepressant, and 
iproniazid, a monoamine oxidase (MAO) inhibitor. The term tricyclic refers to the three-ring 
chemical structure of the drug. MAO inhibitor refers to the focus of action at the synapse. One 
problem with these initial medications was side effects such as weight gain, sleep problems, 
and irregular cardiovascular functioning. In addition, MAO inhibitors can interact with cer-
tain foods, such as cheese, that contain the amino acid tyramine to increase blood pressure to 
dangerous levels.

In the late 1980s, a second generation of medications was released with fewer side effects. 
One of the most well-known was Prozac (fluoxetine). Prozac became an instant hit and was 
given to a large number of individuals worldwide, although the popular press suggested it was 
overprescribed. One problem with Prozac is that it is connected with thoughts of suicide in 
those under 18 years of age. It has also been associated with less sexual desire and symptoms 
such as headache and joint pain. Prozac is one of a number of drugs referred to as selective 
serotonin reuptake inhibitors (SSRIs) because of their effects at the synapse. SSRIs prevent the 
presynaptic reuptake of serotonin, which in turn increases the level of serotonin at the synapse. 
Newer antidepressant medications alter the central nervous system by influencing serotonin or 
norepinephrine or both. These are referred to as SNRIs. In general, it takes more than 4 weeks 
for antidepressant medications to have an effect.

Overall, the effectiveness of antidepressant medication is found to be about 50% in clinical tri-
als with adults (G. Fava, 2003). There have been a number of concerns when antidepressant medi-
cation is used with children and adolescents. In particular, some studies have suggested, as noted 
above, a risk for increased suicide among adolescents on these medications (Bridge et al., 2007). 
In children, these drugs may interact with normal processes such as exercise to lead to problems. 
However, for millions of Americans, a range of antidepressant 
medications have provided significant relief from depression.

Electroconvulsive Therapy
Electroconvulsive therapy (ECT) is a procedure in which 
electrical current is passed through the brain for a brief period 
(Holtzheimer, Kosel, & Schlaepfer, 2012). This electrical activity 
triggers a brief seizure of less than a minute, which most likely 
influences changes in brain chemistry and specific networks of 
the cortex. A series of these treatments has been shown to be 
effective in treating depression—especially in those individu-
als for whom other treatments do not work. This is referred to 
as treatment-resistant depression. Typically, ECT is only recom-
mended for those individuals with depression who have not 
shown improvement with antidepressant medication or psycho-
therapy treatment. However, those who have had long depres-
sive episodes and were especially unresponsive to medication 
have also shown poorer responses to ECT (Haq, Sitzmann, 
Goldman, Maixner, & Mickey, 2015).

electroconvulsive therapy 
(ECT): a treatment for depression 
in which electrical current is 
passed through the brain for a 
brief period

Electroconvulsive therapy is much safer today than in the last 
century and can quickly reverse symptoms of some illnesses.
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