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One of the greatest challenges facing modern neuroscientists is finding the causal link between specific human behaviors and the neuroanatomical and physiological mechanisms that underlie them. Such links can help solve the puzzle of why we behave the way we do, why behavior becomes abnormal, and how to treat it when it does. Mental health professionals have used drugs such as Prozac to successfully treat a variety of mood disorders. These medicines act primarily by altering the levels of neurotransmitters in the brain--chemicals that carry messages between neurons, including the nerve cells that make up the brain. However, researchers know far less about where those drugs are functioning in the brain and how particular brain regions are involved in mood disorders. Now, for the first time, researchers have used powerful imaging techniques to locate a brain structure involved in two fairly common mood disorders: depression and manic-depression. This imaging could conceivably open up new avenues of treatment by allowing physicians to intervene very specifically with that brain structure and its role in regulating mood.  

Wayne C. Drevets and his colleagues at the Washington University School of Medicine used two kinds of brain scans to identify the region involved in so-called bipolar and unipolar disorders. A person suffering from a bipolar disorder has extreme mood shifts alternating between periods of mania and depression. Mania is a state of abnormally increased behavioral activity, inappropriate euphoria, and/or loss of inhibition. Depression is the extreme opposite, characterized by abnormally low activity levels and feelings of sadness. People with unipolar disorders experience depression alone. 

Drevets's team studied only sufferers of the mood disorders who were not taking medication and who had had family members with similar conditions. In one series of tests, the team used PET-scans (Positron Emission Tomography) to measure the rates of blood flow and glucose metabolism in the subjects' brains. This allowed them to determine which areas of the cerebral cortex are particularly active and inactive. Compared to control subjects, both unipolar and bipolar depressives had far less activity at a brain site known as the subgenual prefrontal cortex. When the team scanned bipolar depressives during manic episodes, however, the brain site showed significantly more activity than in control subjects. They were able to show, then, that as the experimental subjects experienced extreme shifts in mood, the activity of the subgenual prefrontal cortex region fluctuated greatly. 

To study these activity fluctuations further, Drevets and his colleagues viewed the subgenual prefrontal cortex region with another kind of brain imaging technique, MRI (Magnetic Resonance Imaging). Detailed anatomical images from the MRI scans revealed that in bipolar and unipolar depressives, the subgenual prefrontal cortex is significantly smaller than in control subjects' brains. The region was 48 percent smaller in unipolar depressives, and 39 percent smaller in bipolar depressives--but only on the left side of the brain. Even after the experimental subjects received antidepressant drugs for more than three months, the subgenual prefrontal cortex in the brain's left hemisphere remained unchanged and roughly half the size of the same region in a normal brain. 

From earlier studies, brain researchers know that the subgenual prefrontal cortex has neural connections with brain areas involved in the expression of emotions, as well as with accompanying changes in autonomic nervous system activity. This activity can include changes in heart rate, respiration, perspiration, and other bodily functions that operate independently of conscious control but accompany emotional behavior like laughing or crying. Earlier studies also revealed that the subgenual prefrontal cortex regulates the amount of specific neurotransmitters in the brain--the same brain chemicals with which antidepressant drugs interact. Still other studies showed that people with brain damage to the subgenual region exhibit abnormal emotional behavior and accompanying body reactions. The work of the Drevets team fits well into this pattern of evidence, confirming the brain region's role in familial forms of unipolar and bipolar mood disorders. Together, the information paves the way for future research on this brain area and other connected structures whose activities underlie mood disorders. 
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Sagittal section showing the location (white) of the subgenual prefrontal cortex, just anterior to and below the bend of the corpus callosum (light area in center of brain).
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