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Aggression, Suicidality, and Serotonin

V. Markku I. Linnoila, M.D., Ph.D., and Matti Virkkunen, M.D.

Studies from several countries, representing diverse cultures, have reported an association be-
tween violent suicide attempts by patients with unipolar depression and personality disorders and
low concentrations of the major serotonin metabolite 5-hydroxyindoleacetic acid (5-HIAA) in the
cercbrospinal fluid (CSF). Related investigations have documented a similar inverse correlation
between impulsive, externally directed aggressive behavior and CSF 5-HIAA in a subgroup of
violent offenders. In these individuals, low CSF 5-HIA A concentrations are also associated with a
predisposition to mild hypoglycemia, a history of early-onset alcohol and substance abuse, a fam-
ily history of type II alcoholism, and disturbances in diurnal activity rhythm. These data are dis-
cussed in the context of a proposed model for the pathophysiology of a postulated “low serotonin
syndrome.” (J Clin Psychiatry 1992;53{10, suppl]:46-51)



Cagampang FR, et al.
Neuroreport. 1993 Oct 25;5(1):49-52
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http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=Abstract&list_uids=8280860&query_hl=18

Exercise: a behavioral
intervention to
enhance brain health
and plasticity

Carl W. Cotman and Nicole C. Berchtolid
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Patients with Alzheimer’s disease have reduced
activities in midlife compared with healthy
control-group members

The control group was more active during midlife than the case
group was for all three activity categories, even after controlling
for age, gender, income adequacy, and education. The odds ratio

for AD in those performing less than the mean value of activities

was 3.85 (95% confidence interval: 2.65-5.58, P < 0.001).



